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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. ITIK-4 [TK-5.1. 3HaeT: METOBI  |3HAHMSA: - 0A30BBIC MOJIOKEHUS (PYHIaMEHTAIBHBIX
CnocoOHOCTh  |TIpOBeICHHS pa3ziesioB MaTeMaTUKH B 00beMe, HEOOXOAMMOM IS
MOJICTHPOBaTh |3 PEKTUBHBIX HHTEPBHIO; [BIIaIEHUS MATEMaTUYECKUM allapaToOM JUIs
MIPUKJIaJHbIC METOBI MOAEIUPOBaHKs |00paboTKH HH(OPMAIMY U aHAJIN3a JaHHBIX B
(ObuzHec) OM3HEC-TIPOIIECCOB obnactu npodeccrnoHaIBLHOM e TEBHOCTH; -
HPOLIECCHI U METO/Ibl MATEMAaTUYECKOTO MOJICITUPOBAHUS TIPH
MIPEAMETHYIO aHaJIM3€ COMAIbHO-3KOHOMUYECKHX 3a/1a4 U
00J1acTh MPOIECCOB.
YMEHHUA:
HABBIKH:
I1K-5.2. Ymeer: 3HAHMSA:
IIPOBOJIUTH YMEHHUS: -IIPUMEHATh OCHOBHBIE METO/IbI
HHTCPBBIOMPOBAHUC, MaTeMaTUYECKOro almapara B MaTeMaTU4eCKUX
n3y4arb NpCAMCTHBIC MOJICIISIX 0OBEKTOB M MPOIECCOB; - HCIIOJIb30BaTh
00J1aCTU; MOZIENUPOBATh  |371eMEHTHI MATEMATHYECKOM JIOTUKH JUISL HOCTPOEHUS
OU3HEC-TIPOLIECCHI CY)KJICHHM U UX J0Ka3aTeJIbCTB; - AaHAJIM3UPOBATh
COIMATbHO-9KOHOMUYECKHE 33/1a41 U TIPOLIECCHI.
HABBIKM: - BJIaJICHUS OCHOBHBIMHU IIPUHIIUIIAMHU
MOJICIUPOBAHUS: OPUEHTUPOBAHHOCTH HA PEabHBIC
1IEJTH, pa3yMHasl IeTaau3aius, CPOKyCUPOBAHHOCTh
Ha KJIIOUEBBIX NTapaMeTpax, HEIOCTHOCTh U
COBMECTUMOCTH MOJIENICH; - HABBIKAMHU IO cOOpY U
aHajau3y uHGOpPMAIMU OT YYaCTHUKOB TIpoliecca,
BBISIBIICHUIO Y3KHUX MECT, MPOOJIEM U BO3MOKHOCTEN
JUISL yITy4ULIEHUS.
2. BD-1 BD-1.1. O6ocHoBBIBaeT |3HAHMS: 3HAET OCHOBHBIE CTATUCTUYECKHE
Cnocoben CIOCOOBI 1 BAPUAHTHI XapaKTEPUCTUKU JAHHBIX, METO/Ibl BU3yaJIU3allui
OCYLIECTBIISITh  |[IPUMEHEHHUSI METOJIOB JTAaHHBIX.
MOMCK, cOOp, MpEeABAPUTEIIHHOTO YMeHHsI: YMeEET NPOBOAUTH OJTHOMEPHBIA U
OUYUCTKY U aHaJii3a JaHHBIX B MHOT'OMEpHBII aHaJIN3 IPU3HAKOB, B TOM YHCIIE C
npeaBapuTenbH  |3agadax MU, BKimouas ux |MCIOIb30BAHUEM CPEJICTB BU3YaIH3allUH.
B aHaIIN3 MaTEeMaTU4YeCKOe HaBbIKH: Bnajeer HaBbIkaMu pOpMyITUPOBAHUS
JTAHHBIX (amropuTMHUYECKOE) TUTIOTE3 OTHOCHUTEILHO JAHHBIX, MIOJITBEPKAACT UITH

npeoOpa3oBaHue U
aJanTaluio K creuuduke
3aJa4u

OIIpOBEpraeT ux.




3. ML-2 ML-2.1. Paznuuaer 3HAHUA: 3HACT OCHOBHBIEC TUIIHI 3371a4 MAIIMHHOTO
Crocoben OCHOBHbIE THIIEI 3a1a4 00y4YeHUsI, TUTIOBBIE MOJAXObI K PEIICHUIO 0a30BBIX
HPUMCHSITh MAIIMHHOIO O0yY€eHHs U |33/1a4 C UCIOIb30BaHUEM FOTOBBIX MHCTPYMEHTOB U
(yHIaMeHTaIIbH |IPUMCHSIET Ha MPAKTHKE |OMOIHOTEK.

bIC IPMHIIMIGI ¥ |TIPUHLUIIEL MX PEIICHUS |YMEeHHsi: YMEET pa3inyaTh OCHOBHEIE THUIIBI 33134
METO/IbI MaIIMHHOTO 00yUYeHUsl, TPUMEHSTH THIIOBBIE
MAIIIMHHOTO MOJIXO/IbI K PEIICHUIO 0a30BBIX 33724 C

oOydeHus HCII0JIb30BAHUEM TOTOBBIX HHCTPYMEHTOB H
BKJIIOYast OUOJINOTEK.

MOJITOTOBKY HaBbIKH: Biajieer HaBbIKaMU pENICHHUS] OCHOBHBIX
JIAHHBIX OLIEHKY THUIIOB 3a/1a4 MAIIMHHOTO O0yYEHUS, IPUMEHCHHS
KayecTBa THITOBBIX TOJXO/I0B K PEIICHUI0 0a30BBIX 3aj1a4 C
Mojenei u UCIIOJIb30BAHNEM TOTOBBIX HHCTPYMEHTOB H
paboty ¢ OnOINOTEK.

IpU3HAKaMU

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucuuminHa OTHOCUTCS K 4YacTH, (POPMUPYEMOI ydaCTHUKaMHU 00pa30BaTeIbHbIX OTHOLLIEHUIN
OIIOIL

JucnurnuHa siBIseTcs 0053aTeIbHON

N3yuaemass JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B cIenyromux auciuminaax: Jxkonomerpuka (I1K-4), OcHoBbl OM3HEC-aHATUTHKH
(BD-1), O6pabotka OGomapmux gaHabix (BD-1), OcHoBbl MammuHOrO 00yueHus (ML-2);
roCy/1lapCTBEHHOW UWTOrOoBOM arrectauuu B @opme: BrinonHeHne u 3amuTa BBITYCKHOM
kBaupukannoHHoil padotel (I1IK-4), Beimonnenue u 3amuTa BBIMYCKHON KBalW(UKALMOHHON
pabotsl (BD-1), BeinosnHeHne 1 3aIuTa BBITYCKHON KBATU(pHUKAIMOHHON paboTsl (ML-2)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

s hopMupoBaHus 3asiBIEHHBIX KOMIIETCHIIUN HCIONB3YIOTCS METOJOJIOTUYECKHUE TEXHOJIOTHUH,
peanu3yromue JIeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBINA, IPAKTHKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMH CTPATCTUYCCKUMHU TCXHOJOTUAMHU ABJIAIOTCA: JICKIUOHHBIC 3aHATUA, TPAKTUYCCKUC U
nabopaTopHbIe 3aHATHS, JUCKYCCUOHHBIC, MPOIEAyphl caMOOOyUeHus, 00ecTieueHo pa3HooOpasue
dbopmaTtoB U MeTOAOB OOy4YeHHsS (JICKIIUHU, CEMHHApPhl C UT-MIPAKTHKAMH, KOHKYPCHI, XaKaTOHBI,
Kelic-4eMIMOHAThI, MacTeP-KJI1acChl, KOMaHIHbIC MTPOEKTHHIE 3aIaHUS U JP.) B KAKIOM CEMEeCTpe,
JOCTYII K y‘—Ie6HBIM mMarcepuajiaM, MCTOAUYCCKUM YKa3aHHAM, KOHTPOJBHO-U3MCPUTCIIbHBIM
TecTaM oO0ecrnevYnBaeTcss IO CEeTH HMHTEPHET C TIOMOIIBIO AJIEKTPOHHOTO Kypca U CEpPBHCOB
00pa3oBaTeNbHOrO TMOpTaJia MITYy, HHTETPUPOBAHHOTO C deaepalbHON MIaTGOpPMOA THUC CIIOC,
AKTHBHO TJIAHUPYETCS HCTIOIh30BaTh PECYPCHI OTKPHITHIX 00Pa30BaTEIbHBIX TIIATHOPM.

Ha AOCTHXKCHUEC KOHKPETHBIX uenef/i O6y‘IeHI/I$I HaIpaBJICHBEI TPUMCHACMBIC TaKTHYCCKHUEC
TEXHOJIOTHH: 3aJJaHusl, KJIaCCHUECKasl JIEKIIHSI, JISKIIUS C DJIEMEHTAaMH MO3TOBOTO IITypMa, JICKIIHSI-
MIPOBOKAITWsA, MPOOJIEMHas JIEKIUs, 00ecreueHo pa3zHoobOpazue (GopMaToB M METOJOB OOYUCHHS
(JIleK1uu, CeMUHAPBI ¢ UT-TIPAKTUKAMU, KOHKYPCHI, XaKaTOHbI, KeMC-4eMITHOHATHI, MaCcTeP-KJIaCCHhI,
KOMaHJIHbIE TIPOCKTHBIC 3aJaHUS U JAp.) B KWKIOM CEMECTpe, MOCTYN K y4eOHBIM MaTepHuayiam,
METOJUYECKUM YKa3aHHSIM, KOHTPOJIbHO-U3MEPHUTEIBHBIM TECTaM OO0ECIeYnBaeTCsl IO CeTH
UHTEPHET C IOMOIIBI0 3JEKTPOHHOTO Kypca M CEpPBHCOB 00pa30BaTEILHOTO IOpTaia IITY,
MHTETPUPOBAHHOTO C (eepaabHON TIATPOPMOI TUC CLIOC, aKTUBHO IJIAHUPYETCSI UCIIOIb30BaTh
PECYPCHI OTKPBITHIX 00pa30BaTEIbHBIX TIAT(HOPM.




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

3 cemecTp

Bunnl u TeMbl 3aHATHH

KommuectBo
qacoB

dopMupyemble
KOMIIETCHIIMH

Pa3gen 1. OcHOBHEIE METOABI CTATHCTHYECKOI0 AaHAJIHN3A
JAHHBIX. AHAJIH3 OJTHOMEPHBIX JAHHBIX

41

Jlekusa. Jleknust Nel. BBenenue B aHain3 JaHHBIX.
l.Cratuctuyeckue naHHele U ux pois B M.

2.Knaccudukamus u cTpykrypa HabopoB naHHbIX 1 U -mMopneneii.
3. Tunsl JaHHBIX U IEPEMEHHBIX B KOHTEKCTE MAIIUHHOTO O0YYCHHUS.
4. TpeboBaHus K HAOOpaM HaHHBIX Ul 00yuenus M.

1

JlabopatopHast padora. [Ipaktuueckoe 3ansitue 1. Ucrounuku
JAHHBIX U MIpe/IBapUTeNIbHAs aBTOMATU3UPOBaHHas 00paboTKa ¢
npumenenneM V. Buasl npencrasinenns nansasix g M. [louck,
cOOp M aBTOMATH3aLUS IPEABAPUTEILHON 00PAOOTKH JIAHHbIX.

Jlexums. Jlekmus Ne 2. Pa3Be1ouHbIN aHAINW3 TaHHBIX.
1.AHanu3 CTPYKTYPHI U XapaKTEPUCTUKH JTAHHBIX.
2.BoisiBiIeHUE aHOMAJIW U BBIOPOCOB B JJAHHBIX.

3. M nentudukanus cBsA3U U KOPPEISAIUA MEXKAY IIEPEMEHHBIMHU.
4.IloaroToBKa JaHHBIX K 00Y4E€HUIO MOJEIEH MallIMHHOTO
00y4YeHus.

JlabopaTtopnast padora. [Ipaktuueckoe 3ansitue Ne 2.
ABTOMaTH3UPOBAHHBIN cOOp, OYMCTKA U Pa3BEOYHBIN aHATH3
NaHHBIX ¢ Al-aaroput™Mamu.

Jlexuums. Jlekus Ne 3. Cratuctuueckre XapakTepUCTUKU PSIOB
pacnpenenenus ¢ UM-ananuzom.

1.Pacuer n Bu3yanusanus ctaTucTuk cpeacrtsamu UN.
2.Ucnonb3oBanue Al-anropuTMoB Ui CO3JaHUSI TUCTOTPAMM,
KYMVIISIT U HOJIUTOHOB.

JlaGopaTtopnast pabora. [Ipaktruueckoe 3ansitue Ne 3. Pacuer
CTAaTHUCTUYECKUX XapPaKTEPUCTHUK ¢ MpuMeHeHueM MI-anropurMoB u
BU3YyaAJIN3allN JAHHBIX.

Jlexuwms. Jlekus Ne 4. AHanu3 CTaTUCTUYECKUX XapaKTEPUCTUK
panoB pacupenenenus ¢ M-anropurmamu. Tunudeckue 3HaueHus.
1.CtpykTypHBIE CpEaHHE.

2.Pacyuer MOJIbl M1 MEIMAHbI JIJIs1 TUCKPETHOTO PAIA.

3.Pacuer MozbI M MEMAHBI 111 UHTEPBAIBHOTO pAJia.
4.CpenHekBaApaTUYECKHE OTKIOHEHHS.

5.ucnepcus.

6.Kosxdhdbunment Bapuarmn.

JlaGopatopHas paborta. [Ipaktuueckoe 3austre Ne4. ['myOokwuii
CTaTUCTUYECKHUN aHamu3 ¢ Al-ayieMeHTaMu U pacyeT XapaKTEepPUCTHK
VU3MEHYMBOCTH JUJIS BAPUALIMOHHOTO PsIA.

Jlexuwms. Jlekuus Ne 5. AHanu3 sMIOMPUYECKUX U TEOPETHYECKUX
MOMEHTOB JJIs1 TIOBBIILIEHHUSI TOUHOCTH, 00pabOTKH BEIOPOCOB U
HOpMaJIM3aluH TaHHBIX.

1.IloHsiTHE MOMEHTOB.

2.Y CIOBHBIE HYMITUPUYECKNE MOMEHTBHI.

3.OMIUpuYEcKUe U TEOPETUUECKUE YACTOTHI.

JlaGopaTtopHas padora. [Ipaktuueckoe 3anstue Ne 5. [Ipumenenue
WU nida pacuera THIMYECKUX 3HAYCHUM, aHAIM3a TUCIIEPCUU,

I1K-4




MIPOBEPKHU THIIOTE3 U MOCTPOCHUS BapUaLlMOHHBIX PSAA0B, IPOBEPKa
BbIOOPKY HA HOPMAJIbHOCTb PACIpEAEICHUSI.

Jlexnus. Jleknus Ne 6. MeTopl 1MCIEPCUOHHOIO aHAJIN3a C
nopaepxxkon M.

1.CyniHoCTh JUCTIEPCHOHHOTO aHAJIN3a.

2.MareMaTnuyeckas IOCTaHOBKa.

3.IIpoBepka rMIIOTE356I 0 HOPMaJIbHOM paclpeae/ICHHUH.

JlabopaTtopnast padora. [Ipaktuueckoe 3ansitue Ne 6.
Hcnonb3oBanue nHCTpyMeHTOB UM 11 OMOIMOTEK MallTHHHOTO
00y4deHus i IPOBEPKU T'MIIOTE3bI O PABEHCTBE I'PYNIIOBIX
CPEIHHMX METOJIOM JHCIICPCUOHHOTO aHAJIN3A.

Jlexuums. Jlekmust Ne 7. AHanu3 CTaTUCTUYECKUX PSIJIOB
pacripesielieHus: U uX BUJOB Ha ocHOBe M -anroputmos.

1. Ouenka u MojenupoBaHue aTpUOYTUBHBIX U BapHALIMOHHBIX
PsI0B pacrpeieeHusl.

2.01eHKa 1 MOJISIMPOBAaHUE TUCKPETHBIX U MHTEPBAJIBHBIX PSIOB
pacripeiesieHusl.

3.IlocTpoeHrne MHTEPBAILHOTO BAPUAITMOHHOTO PS/IA.

JlaGopaTtopHas pabora. [Ipaktuueckoe 3ansatue Ne 7. [loctpoeHue
MHTEPBAJIBHOIO BAPUALMOHHOIO PsA/Ia HA OCHOBE aJITOPUTMOB
MAIIMHHOTO 00yUYEHUsl, pa3BeIOYHOT0 aHAJIM3A.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIMOHHOI0 MaTepuaa U NOJAroTOBKa K TEKYILIEMY
KOHTPOJIIO, BBIMIOJHEHUE JJa0OPAaTOPHBIX PAdOT IO OJHOMEPHBIM
maaubIM B MS Excel - OnncarensHast cTaTUCTHKA. AHAIN3 TaHHBIX
cpeactBamu MS Excel, BelnosHeHHE pacueTHO-TpapuuecKon
paboTel. U3ydyeHue uccienoBanuii 1 pa3paboTOK, IPEICTaBICHHbBIX
B HaYYHBIX MyOJUKAIUAX Ha KOH(EPEeHIUsIX ypOBH A*
(International Conference on Machine Learning,International
Conference on Data Engineering, IEEE International Conference on
Data Mining), cTaTbsx, onnyOJMKOBaHHBIX B )KypHajax | ypoBHA
benoro crnucka Hay4HBIX XypHaJI0B MuHOOpHayku Poccun
(MATEMATHUYECKOE MOAEJIMPOBAHUE,
VCKYCCTBEHHBIN MHTEJUIEKT U ITPUHSATUE
PEILLIEHUIT)(YMM Ha ocHOBE IMyGIMKAIHil B HAYYHBIX XKYPHAIAX
1 unu 2 ypoBua bernoro cnycka Hay4HbBIX KypHaI0B MHUHOOpHAYKH
Poccun, nyOnukanuii Ha KoHpepeHIusIx ypoBHs A*/A). 3yuenue
JIOTIOJTHUTEIBHOTO MaTepHala Ha OHJIalH-Kypcax
[IpenBaputenbHas o0paboTKa JAHHBIX B MAILIMHHOM OOy4YEHUU:
MHCTPYKLUS, THCTPYMEHTBI, IT0JIE3HBIE PECYPCHI JIJIs1 HAUMHAIOLINX:
https://habr.com/ru/companies/skillfactory/articles/848858/,
PazBenounslii ananus (EDA):
https://habr.com/ru/companies/otus/articles/752434/

20

Pa3zpnen 2. AHau3 AByMEpPHBIX JaAHHBIX. AHAJIN3
CTATHCTHYECKOI B3aMMOCBSI3H COLMATbHO-IKOHOMHUYECKUX
sIBJICHUI

32

Jlexuwms. Jlekmus Ne 8. AHanu3 BpeMEHHBIX TaHHBIX U
JTUHAMUYECKUX PSIZIOB C MpUMeHeHueM mMetoioB M.
1.OcHOBHBIE 2JIEMEHTHI BPEMEHHOTO psija.

2.OCHOBHBIC aHATTUTUYECKUE XAPAKTEPUCTHKN JTUHAMUYECKUX
pSAA0B: AGCOTIOTHBIN MPUPOCT, TEMI POCTA, TEMIT PUPOCTA.

[IK-4




3.Mcnons3zoBanue MM niig ananusa TpeHIOB M CE30HHBIX

JlabopaTtopHast padora. [Ipaktuueckoe 3ansitue Ne 8.
ABTOMAaTHU3UPOBAHHOE ONPECIICHHE aHATTUTHYECKIX
XapaKTECPUCTUK JTUHAMUYCCKUX PAOOB.

Jleknus. Jleknus Ne 9. Onpenernenre U OleHKa 3aBUCUMOCTH
MPU3HAKOB C UCIOJIb30BAHUEM KOPPEISIUOHHOTO U
perpeccuoHHoro anaiausa B M.

1.Crenenb JMHEHHOM 3aBUCUMOCTH KOJUYECTBEHHBIX MPU3HAKOB-
KOPPEJIAIMOHHBIN aHAJIN3.

2.Bunsl kodddunrentos koppesanun. OeHKa Ha 3HAYNMOCTb.

JlaGopaTtopHnas pabora. [Ipakruueckoe 3anstue Ne 9. [Ipumenenue
NHM-uHCTpYMEHTOB U1l aHAJIN3a COLUAIIBHO-3KOHOMUYECKHUX
JIAHHBIX.

Jlexuus. Jlekuust Ne 10. Hemapamerpuueckue METOAbI B aHAIIN3E
JTAHHBIX Ha OCHOBE Al-anroputmos.

1.PanroBeiii k03 unment Crimpmena.

2.PanroBeiii ko duiment Kennamna.

3 Koadunment xoukoppanuu Kennauia.

JlaGopaTtopHas padora. [Ipakruueckoe 3anstue Ne 10. Metosr
PaHXXUPOBAHUA U HEMAPAMETPUUECKOTO aHAIN3a C MOAIEPKKON
cratuctuyeckoro MMH.

Jlexuumst. Jlexmust Ne 11. MnnexkcHbli MeTo A aHanu3a ganaeix ¢ MU-
aJITOpUTMaMHU.

1. KonnuecTBeHHBIE HHIEKCHI.

2.KadecTBeHHBIE MHIECKCHI.

3.ArperaTHble UHAEKCHI CPEIHUX BEIUYHH.

JlaGopatopHas paborta. [Ipaktuueckoe 3anstue Ne 11. Ananus
JTAaHHBIX Ha OCHOBE MHIEKCHOTO METO0/1a U aJITOPUTMOB MAIlTMHHOTO
00yUeHUsL.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

N3yuenue NeKIMOHHOTO MaTepHralla v MOATOTOBKA K TEKYILIEMY
KOHTPOJTIO, BBITIOJIHEHUE JTA00paTopHBIX padoT B MS Excel,
Statistica, BBIIOJIHEHUIO TECTOB, U3yUYEHHE JOTIOTHUTEIHLHOTO
MaTrepuaa, HallMCaHue MUHU-I0KIJIAa10B. M3yuenue nuccienoBanui
U pa3paboOTOK, MPECTABICHHBIX B HAYYHBIX MYOJIUKAIUIX HA
koH(pepenmusx ypoBas A* (International Conference on Machine
Learning,International Conference on Data Engineering, IEEE
International Conference on Data Mining), craTbsix,
OIyOJIMKOBAaHHBIX B XKypHasiax 1 ypoBHs benoro cnucka Hay4HbIX
xypnaioB Munoopnayku Poccun (MATEMATUYECKOE
MOJIEJIMPOBAHUE, UICKYCCTBEHHbBIM MHTEJIJIEKT U
[IPUHSATUE PELIEHUI)(YMM Ha ocHOBe myGnuKamuii B
Hay4HbIX KypHas1ax | unum 2 ypoBHs benoro cnucka HayqHbIX
KypHaioB MunoOpHayku Poccun, myOimkanuii Ha KOHQEpEHIHIX
ypoBHsI A*/A). 3ydeHue AOMOIHUTENHHOTO MaTepraia Ha
oHyaiH-kypcax [IpenBapurensHas 00pab0oTKa JaHHBIX B
MaIIMHHOM OOy4Y€HUH: HHCTPYKIIHSI, UHCTPYMEHTHI, TIOJIE3HbIE
pecypchl Ui HAUMHAIOIINX
https://habr.com/ru/companies/skillfactory/articles/848858/,
Pazenounsrii ananmus (EDA):
https://habr.com/ru/companies/otus/articles/752434/,
HckyccrBeHHbli UHTEIIEKT (BBOIHBIN KypC)
https://stepik.org/course/241239/promo?search=8085244381#toc

20
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Jlexuus. Jlekuust Ne 12. Tunsl 3a1a4 MalIuHHOTO 00Y4EHHUS.
1. Knaccugukaius 00beKTOB HCCIIEJOBAHUS.
2.PerpeccnoHHBIN aHANIN3.

3.Knactepusanysi MHOTOMEPHBIX JaHHBIX.

4.00padoTKa €CTECTBEHHOI'O SI3BIKA.

JlaGopatopHas pabota. [Ipaktuueckoe 3anstue Ne 12. Ananus
B3aMMOCBS3€H MEX1y MHOTOMEPHBIMU MTPU3HAKAMU C
ucnonb3zoBanueM M.

Jlexuus. Jlekuust Ne 13. KiactepHblil aHamu3 U allropuTMBbl METO]
K-cpennux ¢ onTUMU3anueil 1 aBToMaTu3anuei Ha 6aze NU.
1.Mepapxuueckre araoMepaTUBHBIE METO/BI.

2.Mepbl CXOACTBA, PACCTOSHUS (MU MEPhI OJM30CTH MEXKITY
o0BeKTaMn).

3.PaccrosiHre Mex 1y TpymnaMu 00bEKTOB M MEPBI OJIM30CTH ABYX
IPyII 00LEKTOB.

JlaboparopHas paboTa. [IpakTuueckoe 3ansatue Ne 13. Metozsl
HMepapXUUuECKON KJIACTEPU3AINH JIAHHBIX.

Jlexuus. Jlekuust Ne 14. Knacrepusiit ananus. Merop k-cpennux.
@OyHKIMOHAIBI KayecTBa pa3oueHMsl.

1.Anroput™m metoaa k-cpeHux.

2.AHann3 KadyecTBa KJiacTepu3annn- (G yYHKIIMOHAJIEL.

JlaboparopHnas pabota. [Ipaktuueckoe 3anarue Ne 14. JluBU3UMHBIE
AITOPUTMBEI (POPMUPOBAHUS BEIOOPOK JTAaHHBIX.

Jlexuus. Jlekuust Ne 15. CHM>keHUE pa3sMEPHOCTH aHAIU3UPYEMOTO
IPU3HAKOBOT'O MTPOCTPAHCTBA.
1.®@akTopHBII aHAIU3.

[IK-4




2.MeT1oj riiaBHEIX KOMIIOHEHT.

JlabopaTtopHast padora. [Ipaktuueckoe 3anstue Ne 15. [Toctpoenue 4
WHTErPAJIbHBIX IMOKa3aTeIe aHATM3UPYEMOTO MHOTOMEPHOTO
MIPOCTPAHCTBA.

Jlekusa. Jlexknust Ne 12. AHanu3 cTeleHd 3aBUCUMOCTHU 1

MHOTOMEPHBIX JTAHHBIX.
1. KoppensiiinoHHbIi aHalIi3 MHOTOMEPHBIX JIaHHBIX.
2.Maremaruueckasi MOJI€JIb MHOYKECTBEHHOT'O KOPPEJISILITMOHHOTO
aHayu3a.

3.Pa3z6op mpumepa.

JlaGopaTtopHas padora. [Ipaktuueckoe 3anstue Ne 16. Ananm3 2
CTETICHH 3aBUCUMOCTH ¥ MHOKECTBEHHBIE KOPPEISIIUOHHBIC
MoJenu ¢ mognep>xkkon M.

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3yuenune NeKIMOHHOTO MaTepHalia v MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO, BBITIOJIHEHUE JTabopaTopHbIX padoT B MS Excel,
Statistica, Beimonnenue PI'P, nzyuenue q0momrHUTEIHHOTO
MaTepuaia, HamucaHiue MUHU-JOKIIaoB. V3ydyeHue uccienoBaHuii
U pa3pabOTOK, MPEJCTABICHHBIX B HAYYHBIX ITyOJIUKAIUIX HA
koH(pepenrmsx yposus A* (International Conference on Machine
Learning, International Conference on Data Engineering, IEEE
International Conference on Data Mining), ctaTbsx,
onyOJIMKOBAaHHBIX B )KypHaiax 1 ypoBHst benoro cnmcka HayqHBIX
xKypHainoB MunoOpuayku Poccunt (MATEMATUYECKOE
MOJIEJIMPOBAHME, UCKYCCTBEHHbBI NHTEJJIEKT U
[TPUHATUE PEIIEHUI)(YMM Ha ocHOBe myGnuKanmii B
Hay4HBIX XypHasax | unu 2 ypoBHs benoro cnucka HayqHBIX
)KypHaoB MuHoOpHayku Poccun, myOnukanuii Ha KOH(epeHIusIxX
ypoBHs A*/A). N3yueHue qOMOTHUTEILHOTO MaTeprasia Ha
onnaiH-kypcax [IpeaBapurenpHas 00paboTKa JaHHBIX B
MalTMHHOM OOYYE€HHH: MHCTPYKIIHS, HHCTPYMEHTHI, ITOJIE3HbIE
pecypcehl 11l HAYMHAIOLIUX
https://habr.com/ru/companies/skillfactory/articles/848858/,
PasBenounsiit ananuz (EDA):
https://habr.com/ru/companies/otus/articles/752434/,
HckyccTrBennslit nuuteniekt (BBoaHbIl Kypc)
https://stepik.org/course/241239/promo?search=8085244381#toc 14

MHast KoHTaKTHas paboTa: 0

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yuenne JUCUMIUIMHBL (MOJYJsl) pPEKOMEHAYeTCs HadaTh C O3HAaKOMJIEHHS ¢ paboueid
POrpaMMoOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/eyioB. Y4eOHbI MaTepuan CTpYKTYpHpOBaH,
M3y4€HUE AUCIMILTUHBI OCYIIECTBISETCS B TEMAaTUUECKOM MOCIe10BaTEIbHOCTH.

3ausaTusa JICKIIMOHHOI'0 THNA Oar0T CUCTEMATU3HUPOBAHHLIC 3HAHUWA IO JUCHUIIIIMHE (MOHy.]'IIO),
KOHILOCHTPUPYIOT BHUMAHHUEC HA HanOoOJIee CIIOKHBIX W BaYKHBIX BOIIpocax. Bo BpEMA JICKIIUOHHBIX
3aHITHI PEKOMEHIYETCSl BECTH KOHCIIEKTUPOBAaHUE y4eOHOT0 MaTepualia; oopamarh BHUMaHUE Ha
(GOpMYITUPOBKM M KAaTEropuu, PpacKphIBAIOIIME CYTh NPOOJIEMbl, SIBICHHUS WM IPOLECCa;
3a(pUKCHPOBATH BHIBOJIBI U MMPAKTHUECKUE PEKOMEHIAIMH. (TTPU HATMYNH )



N3yueHnne MUCHUIUIMHBI (MOYJISI) BKIIFOYACT BBITIOJIHEHHE KOHTPOJIBHOW PaOOTHI, J1TaOOpaTOPHBIX
paboT u T.1.

[TonrotoBka K 3aHATHSIM CEMHUHAPCKOI0 THIA BKIIOYAET O3HAKOMIIEHHE C IUIAHOM
IPAKTUYECKOro (1abopaTOpHOro) 3aHATHs; pPadOTy C KOHCHEKTOM JIEKLHUH, BBIIIOJHEHHUE
JIOMAITHETO 3aJaHus, padoTy C yd4eOHOH M y4eOHO-METOAWYECKOW JINTepaTypod, HayYHBIMHU
U3JaHUSIMA W JJIEKTPOHHBIMH 0Opa30BATEIFHBIMHM pEeCypcaMu, PEKOMEHIOBaHHBIMU paboueit
HPOTrPaMMOM JTUCIUITIMHBI (MOJTYJIS).

ObecneyeHo pasHooOpasue G(opmMaToB MW METONOB oOOydeHms (iIekuuu, cemuHapbl ¢ WT-
MPAKTUKAaMHU, KOHKYPCHI, XaKaTOHBI, KeHC-YeMITMOHATHI, MaCTEP-KJIACChI, KOMaH/HbIE MPOCKTHHIE
3aaHus W JIp.) B KaxaoM cemectpe. [IpeaycMOoTpeHo H3ydeHHE KEWCOB W pealbHBIX 33134
(MpoeKTOoB 1O pa3paboTKe, BHEAPECHHIO, PA3BUTHIO ITUGPOBBIX TexHosorui, U T-pa3zpaboTok u ap.)
u3 npaktudeckoro omnsita UII.

I/I3y‘IeHI/Ie I/ICCJ'IGI[OBaHI/Iﬁ u p33pa60TOK, NPpEACTAaBJICHHBIX B HAYYHBIX l'Iy6J'II/IKaI_[I/I}IX Ha
koH(pepenrmsax ypoas A* (International Conference on Machine Learning,International
Conference on Data Engineering, IEEE International Conference on Data Mining), crathbsix,
ONyOJIMKOBAaHHBIX B KypHanax 1 ypoBHs bemoro cnucka HayuyHBIX *XypHaioB MuHHOOpHayKu
Poccun (MATEMATHUYECKOE MO/JIEJIMPOBAHUE, UCKYCCTBEHHbBIN UHTEJUIEKT 1
[IPUHATHUE PEILEHUI)(YMM Ha ocHOBe My6NMKAIuil B HAYYHBIX KypHAIaX 1 MM 2 ypoBHS
benoro cnucka Hay4yHbIX >XKypHanoB MwuHoOpHayku Poccun, myOnukanuii Ha KOH(EpEeHIUIX
ypoBHsi A*/A). M3ydeHue NONOIHUTEIBHONO Marepuaia Ha OHJIalH-Kypcax [IpenBaputernbHas
00paboTKa NaHHBIX B MAIIMHHOM OOYYEHUHW: MHCTPYKIIHSI, HHCTPYMEHTBI, TIOJIE3HBIE PECYPCHI IS
nHaunHaromux: https://habr.com/ru/companies/skillfactory/articles/848858/, Pa3Benounbiii anamms
(EDA): https://habr.com/ru/companies/otus/articles/752434/

[Tpenycmotrpeno yuyactue UT-npakTHKOB B pa3ianyHbIX opMmarax oOyueHus (JeKIHH, CEMUHAPHI C
NT-npakTukamMM, KOHKYpPCBHI, XaKaTOHbI, KEHC-4EMIIMOHATBl, MAacCTEep-KJIacChl, KOMAaHJHBIE
MPOEKTHBIE 33/1aHUA U JIp.) U B KAYECTBE HACTAaBHUKOB.

VYueOHBIE KEHUCHI

e AHamuM3 W OYNMCTKA OOJBINIMX JAHHBIX HMHTEPHET-MarasuHa ¢ mnomornpo HWU:
aBTOMATH3allKsl BBISBJICHUS M KOPPEKIMU OMIMOOK B 3aKa3aX, MPOTHO3MPOBAHUE CIIPOCA C
TOYHOCTEIO 95%.

e Oo6oramenune npusHakoB (feature engineering) Ha ocHOBE MOJIb30BATENLCKUX TAHHBIX IS
MTOBBIIIEHHS KAaYeCTBA aHAIUTHKH.

CCMI/IHapBI " MaCTCP-KIACChI

e Ucnonw3oBanne ChatGPT m apyrux s3bIKOBBIX MOJENEH B aBTOMAaTH3alMU PYTHHHBIX
3aj]a4y aHAJIUTHKA.

o OO0bsicuumbiit U (Explainable Al) ans moHumanus W BU3yalHM3alldd Pe3yJbTaTOB
MojieJIe MalTMHHOTO 00Y4YeHHUS.

e TlocTpoeHHe u OLIEHKA MOJIEINIEH KIlacCU(PHUKALINK, PErPECCUH Ha IPAKTUKE.

XaxkaToHBI U KeHC-4eEMITUOHATHI

e Ilpenckazanne KOHBEPCUM IOJIb30BATEIEH B PEKIIAMHBIX AayKIMOHAaX HAa OCHOBE JIAHHBIX
CTOPOHHUX MOCTABIIUKOB ¢ moMoupo M.



[IpoekTHbIC 3a1aHMS
e uTerpanuss NPEIUKTUBHON aHAJIUTHKA B OHW3HEC-TIPOILIECCH LISl TPOTHO3WPOBAHUS
MOJIOMOK 00OPYJOBaHMSI HITM Opaka MPOTyKITHH.

b HOCTpOeHI/Ie HHTCPAKTUBHBIX Al-aHaJII/ITI/IKOB, KOTOPBIC IMOMOIarOT IIOJB30BaTCIIAM
IIOHUMATh CJIOKHBIC JAaHHBIC U IPUHKUMATh PCILICHHA.

Conepxanne camMoOCTOSITEJILHOW PadoThl omnpesensercs padodell MporpaMMoi TUCIHMITITHHBI
(Momynsi), OLCHOYHBIMH W METOJUYECKHMMH MaTepuallaMd, 3aJaHus MU M YKa3aHUSIMH
npenogaBarensi. CamocTtosrenbHas paboTa MOXET OCYIIECTBIATHCS B ayJUTOPHOM H
BHeayuTOpHOU (popmax. D(PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHON pabOThI
SBIISICTCS  DJIEKTPOHHAst MH(OPMAIIMOHHO-00pa3oBaTeibHas CpeJa YHHBEPCHTETa, KOTOpas
obecrieynBaeT JOCTYyl K 00pa3oBaTelbHOH mporpamMMe, pabouyeil mporpaMMe JUCIHUILTHHBI
(Momyns), K DJIEKTPOHHBIM OMOTUMOTEYHBIM CHCTEMaM, MPOQPECCHOHAIBHBIM 0a3aM JaHHBIX H
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Pexomenayembie onnaiin-kypebl Ha enepanshoit mnatdopme 'MC CLIOC:

1)  CommanpHo-3kOHOMHYECKOe  mporuosuposanue https://online.edu.ru/public/course?faces-
redirect=true&cid=30038901

2) BBCI[CHI/IG B aHaJIn3 JAaHHBIX Ha R 151 T'YMaHHUTAapHbIX n COLMUaJIBHBIX
Hayk https://online.edu.ru/public/course?faces-redirect=true&cid=24154131

3) Craructuyeckue  MeToAbl  aHanm3a  jgaHHbIX https://online.edu.ru/public/course?faces-
redirect=true&cid=21522662

KprBI Ha HHaT(bOpMe LMS Moodle TToBOMDKCKOro rocyAapCTBEHHOTO TEXHOJIOTHYECKOTO YHHBEPCUTETA:
1)Ananu3 oconbinux maHHbix https://elearning.volgatech.net/enrol/index.php?id=136858

2) MammnHoe oOydenne W aHanu3 JaHHbIX https://elearning.volgatech.net/enrol/index.php?
1d=143467, https://elearning.volgatech.net/enrol/index.php?id=148211

Kypcsl oTkprITOi 00pa3oBatenbHoi miardopmel Anaexkc-IIpakTukym:

1) Ananutuk ganabeix https://practicum.yandex.ru/data-analyst/?from=catalog

2) Cnenmanuct no Data Science https://practicum.yandex.ru/data-scientist/?from=catalog

3) Python nns ananusa manneix https://practicum.yandex.ru/python-for-analytics/?from=catalog

4)  OcHoBel aHanmu3a JaHHBIX ®  Python https:/start.practicum.yandex/data-analysis-
basic/?from=catalog

Kypcsl oTkpbiToil 06pa3oBarenbHoi minatdopmbl COepyHHUBEPCUTET:



1) 3nakomcTBo ¢ Process Mining https://sberuniversity.ru/learning/course/process-mining/
Crucok PEKOMCHAOBAHHBIX HCTOYHHUKOB IJI U3YUYCHUS:

e/BapuTENbHAs 00paboTKa JaHHBIX B MAIIMHHOM OOYYEHUHW: HWHCTPYKIHS, HHCTPYMEHTHI,
IIOJIC3HBIC PECYPCEHL JJIs1 Ha4YMHAaAIunx
https://habr.com/ru/companies/skillfactory/articles/848858/

Ananu3 naHHbIX  yueOHuMK 1uis By3oB / B. C. MxwurapsH [u ap.] ; nox penmakiueir B. C.
Mxwurapsna. — Mocksa : U3natensctBo FOpaiit, 2020. — 490 c. — (Bricmee oOpa3oBanue). —
ISBN  978-5-534-00616-2. — Tekcr : onekrponnsnii [/  DBC  IOpaiit [caiir].
https://urait.ru/bcode/450166

I'ocT P 71476-2024 UN. KoHuenuuum ¥ TEpMHHOJOTHUS  HUCKYCCTBEHHOTO
MHTEIIEKTa

CucteMbl MCKYCCTBEHHOro HMHTelUIekTa. Kiaccupukanuss cUCTEM HCKYCCTBEHHOI'O HHTEIUIEKTa
I'OCT P 59277-2020

CucreMbl HCKYCCTBEHHOro wuHTeiiekTa. Kiaccudukanuss anropuTtMOB M BBIYHCIUTEIBHBIX
meronos [THCT 953-2024

HckycctBeHHblii uHTEIeKT. CTpyKTypa ONHCAHUS CHUCTEM MCKYCCTBEHHOTO HHTEIUIEKTa
ucnonp3ytommx — MammuaHOe — oOydenmme — [THCT — 838-2023/MCO/MDK  23053:2022
https://education.yandex.ru/handbook/ml/article/mashinnoye-obucheniye,
https://neerc.ifmo.ru/wiki/index.php?title=O61ue nonsTus

Deshpande, Jayant V., Uttara NaikNimbalkar, and Isha Dewan. Nonparametric statistics: Theory
and methods. World Scientific, 2017. http://sadbhavnapublications.org

Kvam, Paul, Brani Vidakovic, and Seong-joon Kim. Nonparametric statistics with applications to
science and engineering with R. Vol. 1. John Wiley & Sons, 2022. https://maktab-
sms.ir/Uploads/Ebooks/9339037¢-8955-4792-afb7-b003c6df9ce7.pdf#page=209.00

bumon, Kpucrodpep M. PacnoznaBanue obpa3oB u MamuuHHoe oOyuenue.: Ilep. ¢ anrn. CIIO.:
000 [uanextuka (2020). http://www.microsoft.com

Murphy, Kevin P. Probabilistic machine learning: an introduction. MIT press, 2022.
https://probml.github.io/pml-book/book1.html

[TeproauaHOCTh TIPOBEACHHS, (POPMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OICHWBAHUS
X0Jla OCBOCHUS JHCIWIUIMH TMPEJACTaBIeHB B pabodell mporpamme. YCIOBHS aTTeCTaIlluu
MPUBENICHBI B TEXHOJOTUYECKOW KapTe, BXOMSIIEH B cocTaB padouell mporpaMMbl TUCITUTUIMHBI
(Momyst).

DopMoii MPOMEKYTOUHOH aTTeCTAIlMU O AUCIUILTHHE (MOAYII0) sBisiercs bPK.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoeNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3/IAHUH, MMCIOILXCA B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. [KynamueB, Amnekceii IlaBnoBuu. Mertonpl U cpexncrsa 19
KOMILUIEKCHOTO aHanu3a MaHHbIX [TekcT| : y4eb. mocobue ams
By30B 1Mo aucuumiauHaMm "[lpuknanHas cratuctuka' U
"Undopmaruka" / A. I1. Kynanues. 4-e uzn., nepepad. u J01.
M.: ®opmynMHD®PA-M, 2006. - 511 c. ISBN 5-8199-0234-3.
OK3eMILIAphL: Bcero 19.
2. |Bykonos, Dnyapa AnexcannpoBud. OCHOBBI CTaTUCTUYECKOTO 14
ananmu3a [Tekcr] : mpakTHKyM MO0 CTATUCTHYECKHUM METOJIaM U
WCCIIC/IOBAaHUIO  OINEpalii C  HCIOJIb30BaHUEM I1aKETOB
STATISTICA u EXCEL : [yue6. mocobue no crnenuaibHOCTU
"MenemkmenT opr."] / D. A. BykomoB. 2-e u3J., HCIIP. U JIOTI.
M.: ®OPYM, 2012. - 463 c. ISBN 978-5-91134-231-9.
DK3eMIUIIpeL: Bcero 14.
3. |MaxkmanoB, A. B. TexHonmoruu MHTEIIEKTYalbHOTO aHAIHM3a
JaHHBIX [DNEeKTpoHHBIA pecypc]| : yueOHoe mocobue / A. B.|https://e.lanbook.com/book/2
Maxkmanos, A. E. XypasneB. 2-e wusn., crep. CaHkT- 06711
ITetepOypr: Jlans, 2022. - 212 ¢. ISBN 978-5-8114-4493-9.
4. |MakIiaHoB, A. B. bonpmme pannsie. Big Data
[DnexTpoHHBIH pecypc] : yueOHMK T By30B / MakimanoB A. | https://e.lanbook.com/book/3
B.,Kypasner A. E.Twemasikaps JI. H.; XKypasne A. E., 22664
Temngsikape JI. H. 3-e u3n., crep. Cankr-llerepOypr: Jlaus,
2023. - 188 c. ISBN 978-5-507-46866-9.
OJIEKTPOHHBIE OBPA30BATEJILHBIE PECYPChI
1. |Hayunas snekrponnas oubmmoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snekrponHas oudnmoreka «KubepaeHnHKa» http://cyberleninka.ru

[TPOPECCUOHAIJIBHBIE BA3bI JAHHBIX 1 THO®OPMAILIMOHHBIE CITPABOYHbLIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucrema KoHcynpTant+ http://www.consultant.ru
2. |MudopmarnmonHo-nipaBoBoit moptai ['apaHt http://www.garant.ru
3. |IIpodeccuonanbHble cripaBouHbIe CHCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NeNe | Aynutopuu anst mpoe- | IlepeueHr ocHOBHOTO 000pyAOBaHUS [IporpamMmmuoe

/T | IeHus Y9€OHBIX 3aHATHH, oOecrieueHne
CaMOCTOSITENEHOU pabo-
TBI M TIPOBEJICHUS TOCY-
JIapCTBEHHOM UTOIOBOM

aTTecTaluu
1. 331 (1) Kommiekt yue6HOM Mebenu (1) CrpaBouHas paBoBast
cucrema "KoHCynbTaHT




IImroc", Microsoft Office
Standard, Arent Dr.Web,
Kommiext I'APAHT-
Macrep, Kommuexkr I10
JUISL PEIIEHUsT OCHOBHBIX
MOJI30BATEILCKUX 3aJ1ad,
STATISTICA 6.1 for
Windows Russian,
1C: JoxymenToo6opor 8
KOPIT , ERwin Process
Modeler r7.3,
1C:IIpennpusitue 8.
KomrmuiekT s o0y4yeHus.,
[IporpaMMHBIN KOMIUIEKC
"KomnbroTrepHas nienoBast
urpa "BU3HEC-KVYPC:
Makcumym. Bepcus 1",
Project  Expert  7.55
Tutorial, Arena

335 (1)

Hocka mapkepHast 120x240 cm (1),
[lepconanbnbiil  KOMOBIOTEp Power
RaY P550 (16), OxpaH HacTeHHbII
pynonnsbiit 200x200 cwm (1), Kommnekr
yueOHoit mebenu (1)

CripaBouHas IIpaBOBas
cucreMa "KoHcynbTaHT
ITmroc", Microsoft Office
Standard, Areatr Dr.Web,
Komnnexr I'APAHT-
Macrep, Kommuexkr 10
JUISL pEIIeHUsT OCHOBHBIX
II0JIB30BATEIBCKUX 3a7ad,
STATISTICA 6.1 for
Windows Russian,
1C: Joxymentoobopor 8
KOPIT , ERwin Process
Modeler r7.3,
1C:Ilpennpustue 8.
Kommnekt ans o0y4yenust.,
IIporpaMMHBII KOMIUIEKC
"KoMmnbloTepHas JenoBas
urpa "BU3HEC-KVYPC:
Makcumym. Bepcus 1",
Project  Expert  7.55
Tutorial, Arena
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KommiekT yueOHoit mebemnu (1)

CrpaBouHas paBoBas
cucreMa  "KoHcynbTaHT
ITmroc", Microsoft Office
Standard, Arenr Dr.Web,
Kommiext I'APAHT-
Macrep, Kommiekr 10
JUTSL PEIIeHUsT OCHOBHBIX
MMOJIL30BATEILCKUX 3a/ad,
STATISTICA 6.1 for
Windows Russian,
1C:lokymeHnToo60poT 8
KOPII , ERwin Process




Modeler r7.3,
1C:IIpennpusitue 8.
Komrmiekt miis 00ydyeHust.,
[IporpaMMHBII KOMIUIEKC
"KomnbroTepHas nenoBast

Makcumym.

urpa "BU3HEC-KVYPC:

Bepcus 1",

Project  Expert  7.55
Tutorial, Arena

Paznen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX

CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOT0 MaTepuasia (00beM 3HAaHUH, IITyOuHA YCBOEHHUS ), IPEIYCMOTPEHHOTO
paboueil nmporpamMmoit;
- YMEHHE H3jaratb MaTepuayl (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3aJaHHH.
IIxama OLCHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH
3JIEMEHTOB
KOMITIETEHIINH

Kputepuu onieHnBanus

[IIxama
OLIEHMBaHUSI

IToporossiii
YpOBEHBb

OOyuaromuiics WMeeT 3HaHHWA OCHOBHOIO MaTepuala,
MPOSIBISICT YMEHHME JIOTMYHO €ro u3jararb, HO MOMKET
JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJO0CTaTOYHO TMpPaBUJIIbHBIE (OPMYIUPOBKH, HCHBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

YAOBIIET-
BOPUTEIIBHO

[IponBuHYTHII
YPOBEHB

OOyuaromuiics TBEpJO 3HAeT NPOrpaMMHBIA Marepual,
U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIYyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUIIHHO
NPUMEHSET TEOPETUYECKHE IMOJIOKEHHUsI TMpU pPELIeHUn
MPAaKTUYECKUX BOIPOCOB W 3a]ad, BIAJEET HEOOXOJNMBIMU
HaBBbIKAMHU ¥ IPUEMaMH UX BBIIOJHEHHUS

XOPpOIIIO

Beicoknii ypoBeHB

OOyuvaromuiics TJIyOOKO M IMPOYHO YCBOWJI MPOTPAMMHBIN
MaTepHual, TPaMOTHO M JIOTUYECKH CTPOHHO €ro u3jaraer,
JIaeT UCYEPITBIBAIOIINE OTBETHI HA MTOCTABJICHHBIC BOTIPOCH. B
OTBETE TECHO YBS3BIBAETCS TEOPUS C MPAKTUKOM, MPHU 3TOM
oOyJaroImuiicss HE  3aTpyAHSETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/1aHusi, CBOOOJHO  CIIpaBIIseTCS  C
3aJauaMy, BOIMPOCAMH W JPYTUMH BHIAMH TPUMEHEHUS
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPATypoOi, TEPUOMUICCKUMH U3IAHUSMH, TPABHIBEHO
O0OCHOBBIBACT MPUHATHIE pEIIEHHUs, CBOOOJHO BIIAJCET
pPa3HOCTOPOHHUMH  HAaBBIKAMH, TPHUEMaMH  BBITIOJHEHUS
MPAKTUYECKUX paboT

OTJIINYHO

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTH OOECTICUMBACT OIICHWBAHWUE XOJla OCBOCHUS
(MOJyJist) ¥ POU3BOJUTCS C MPUMEHEHHEM TEXHOJOTUM PEUTUHTOBOIO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTUYECKON KapTOH TUCHMIUIMHBL. [lopsmok cocTaBiaeHUs] TEXHOJIOTMYECKOM KapThl U

JUCHUITIINHBI




QITOPUTM  TPOBEACHUS MPOIEAYypbl OLICHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4aroUIuXxcs,
HAIPaBIICHHBIX HAa OCBOCHHE 3HAHWW, yMEHWW, HABBIKOB W/ WM ONbBITA JAEATEIHHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[TpomMexxyTouHasi aTTecTanus OOy4yaronuxcs HamnpaBlieHa Ha OLIEHWBAHUE PE3YJIbTaTOB OOYYCHHS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepsl THUHOBBIX KOHTPOJIBHBIX 33JaHUil W3 0a3bl (OHIA OIEHOYHBIX CPEACTB II0
00pa30BaTeNIbHON NpOrpamMme.

1.OnpenenuTs MO JAHHOMY JTUCKPETHOMY BapHAIllMOHHOMY PSIy CPEIHUHN KYPC MPOJIaXKH OTHON
aKIIUu.

Caoenka Konunyectso npoaaHHbix  Kypc npoAaxu, py6.
aKkumi, wr () (/span>)

1 500 1080

2 300 1050

3 1100 1145

2.BbluncanTb megmaHy no AaHHbIM Tabanubl, B KOTOPOW NpuseaeHa MHopmaums ob ycneBaemocTu no
maTemaTtumKke 100 yyawmxca 7-x Knaccos (ycneBaemMocTb oueHuBaeTcsa no 12-6anbHol WKane).

KoanuectBo Yucno
OaioB yUaImxcs

1 3
4

11
12
18
14

© o0 ~N o o BB w DN

[
= o
o

12 2

3. B pesynpTaTe 000011€HNS UTOTOB BEIOOPOYHOTO OFOHKETHOTO 0OCIEI0BaHMS HACEIICHUSI TOPOa
N-cka mocTpoeH BapHaIlMOHHBIN Psifl, OTPaKAIOMINN pacpeesIiCHHe )KUTEIIEH Topo/ia 10 BeTMINHE
cpenHeaymeBoro qoxona (tadm., rp. 1—3).IlocTpouTs rucTorpamMmy, MOJIUTOH U KYMYJISTY JUIS
JaHHOI'O BApHUAIMOHHOI'O pAaa.

CpeaHenylweBoi AeHexKHbI aoxoa B cpeaHem Yucio xxureneit




3a mecau, Tbic. pyb. B % K utory)
yen.
1 2 3
Jo5 26 0,9
5-10 463 16,5
10-15 690 24,6
15-20 528 18,8
20-25 434 15,4
25-30 350 12,5
30 1 bonee 318 11,3
Utoro 2809 100,0

4. Ha ocHOBe BapWaLMOHHOIO psAAa TEMMNOB pocta obbema MPOU3BOACTBA NPEANPUATUIA MeTannyprum
TpebyeTcsa BbIYNCAUTD:

Temn pocTta o6bema 102-104 104-106 106-108 108-110 110-112
Npou3BOACTBA
KonnyectBo npeanpuatuii 7 14 13 9 7

a) cpeaHee 3HaYeHMe TEMMOB pocTa 06bema NPon3BOACTBA NPeANPUATUIA METaNIYPIruu;
6) pucnepcuio n cpeaHMe KBaLPaTUUECKOE OTKNOHEHWS;

B) KO3ddULMEHT BapmaLmu;

r)koabduLUMeHTbl acCMMETpUM, IKCLecca.

5. Ilo nepapxuueckoMy ariioMepaTiBHOMY aJlTOPUTMY POBECTH Kiaccupukanuio n=10 gecatu
CTPaxXOBBIX KaMITaHUH 110 HATMYUIO aKTUBOB, THIC. py0. M YMUCTOM MPHOBLIN OpraHu3alui, ThIC. pyo.
JTAaHHbIE MTPEJICTAaBIICHbI B TAOIUIIE.

CtpaxoBble KamnaHuu AKTUBbI, TbiC. py6 YucTaa npubbinb, Toic. pyb.

lpynna "PocaHepro” 650550 7984
Mpynna "YpanCuo" 8881517 84578
Merapycc 1246162 32763
Merapycc-21 1214055 647
Mepakcnpecc 294176 312
Mocksa 852515 7632

Pocmeactpax 362580 10851




‘ POCHO 8103652 34213
‘ COrA3 8718438 320862
‘ Cornacue 7091756 8103

3a paccTtoaHue mexay 06beKTamu NPUHATL B3BelleHHoe EBKINMA0BO paccToOAHME, @ PACCTOAHME MeKAayY
KNnactepammn M3mepsTb No NPUHLMNY «B6ANKHErO coceaa» U «aanbHero cocega. MNocrponts
aeHpaorpammbl. CpaBHUTb NOJIyYeHHble Knaccndukaumm. CaenaTb BbIBOA. BbINoJHUTL Knaccnudumkaumio B
nakete Statistica.

6. HOCTpOI/ITI) MOJCJb AJid NPCACKa3aHU ICHBI KBAPTHUPLI HA OCHOBE IJIOINAAX, PACIIOJIOKEHUA, BO3pacTa
Jaoma.

7. CriporHo3upoBaTh 00bEM MPOJaK TOBapa Ha CIEAYIONINI MECAII C YIE€TOM CE30HHOCTH M PEKIIaMHBIX
KaMIIaHUMH.

8. ChopmupoBaTh KIacTepsl 10 THUIIAM 3a00JIeBaHUI HA OCHOBE CTATUCTHKH CHUMIITOMOR.

9. [locTpouTh MOJEINB AJIS OIpeIeNeHrsl KaTeropuy ToBapa (0/1eXk/1a, 3JIEeKTPOHNKA, KHUTH) Ha OCHOBE
ONMCAaHUS U XapaKTEPUCTHUK.

[Iepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlU

1. Ponb aHanuTHKN B COBPEMEHHOM OOLIECTBE.

2. CTpyKTypbl JaHHBIX.

3. Tunsl JaHHBIX U IEPEMEHHBIX.

4. TpeboBanus k HabOpaM JaHHBIX.

5. Knaccugukarus pa3anyHbIX TUIOB JaHHBIX: OJJHOMEPHBIE, IByMEPHbIE, MHOTOMEPHBIE.
6. Knaccugukanus MeTo10B pa3BeJ04HOr0 aHAJIN3a JAHHBIX.

7. AHaIN3 CTPYKTYPHI U XapaKTEPUCTUKHU JTaHHBIX.

8. BeisiBnenne anoManuii 1 BBIOPOCOB B JTaHHBIX.

9. Wnentuduxanus cBs3U U KOPPENALNs MEX1y epeMEHHBIMU.

10. [TonroroBka JaHHBIX JUIs JANbHEUILIErO aHAIN3A.

11. Craructudeckue psabl pacipereieHus U uX BUAbl: ATpUOYTUBHBIN psijl pacpeeeHus,

BapI/IaL[I/IOHHHﬁ pAa pacipeaciICHus, AUMCKPECTHLIC U MHTCPBAJIbHBIC BAPUAITUOHHBIC PAJIbI.

12. ['paduueckoe nzodpaxenue. ['ucrorpaMmel.

13. CrarucTrueckue XapakTepUCTUKH PSJIOB pacipeieeHusl.

14. CpenHre BeTMYUHBL: CTETIEHHBIE U CTPYKTYPHBIE, IPOCTHIE U B3BELLICHHBIE.

15. O06o0marommuye noka3zaTenu: MeuaHa, padr, MoJia, MePIECHTHIb.

16. M3MEeHYMBOCTh: CTaHIAPTHOE OTKJIOHEHHUE, TUCIIEpCUs, pa3Max, KOdPGUIIUEHT BapHaIiu.
17. AHaJIN3 CTaTUCTUYECKON B3aNMOCBSI3H COLMATILHO-DKOHOMHUYECKUX SIBJICHUM.

18. Huarpamma paccessusi, KO3(QUIUEHT KOPPENSIHY (TapHbIi, YaCTHBIN, MHOYKECTBEHHBIN ),



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

HenapaMeTpuuecKas CTaTUCTHKA.

Panrossiit ko3¢ dunment koppensiuu CrimpMeHa.
Koadduuuent koppensauuu Kennanna.
Koaddumuent konkopaamnuu (coriiacoBannoctr) Kennamna.
Tunel 33124 MAaTMHHOTO 00yUYEHUSI.

PerpeccrnonHblii aHATN3 TaHHBIX.

O06paboTka eCTeCTBEHHOTO S3bIKA.

OCHOBHBIE METO[bI MHOTOMEPHOTO aHANIN3a JaHHBIX.
Metob! kaccupuKaluu.

Knaccudukanus 6e3 o0yueHus.

Knacrepnsiil ananus.

Knacrep, rpymnmna, kiiacc, TaKCOH.

MeTpI/IKI/I, CBKJIMIOBO PACCTOAHHEC, MCPBI CXOJACTBA, ACHAOTpaMMa.

Wepapxuueckue armoMepaTuBHbIC METOIbI KJIacCU(PUKALIUU.

I/ITepaTI/IBHBIC KJIACTCPHBIC IPOUCAYPHI - arJIOMCPATUBHBIC METOAbI, TUBU3UMHbBIC MCTOBI.

NrtepatuBHbie MeTOaBI - MeTOA K-CcpeaHux.

Kpurepun kadectBa KinaccupuKaim.

CDaKTOpHHﬁ daHaJIN3 B CHUKCHUH PAa3MEPHOCTHU ITPU3HAKOBOI'O IPOCTPAHCTBA.

CYHIHOCTB " aJITOPUTM MCTOAA INNTaBHBIX KOMITOHET.



