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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).
B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Ienpb u3yueHus AUCHUILIUHBL

(hopMHpOBaHHUE Y CTYIEHTOB TCOPSTHIECKIX 3HAHUH, TPAKTHUECKUX YMEHUH 1 HABBIKOB IIOCTPOCHHUS CIIOCOOHBIX K
00y4CHHIO MaTEMaTHIECKUX MOJIEIICH U aNTOPUTMOB UX OOydCHUSI.

3a11aq1/1 N3Y4YCHUA JUCIUTIIINHBI:

M3y4CHUE COBPEMEHHOTO MOIX01a K PEIICHUIO (PYHIAMEHTAIBHBIX U MPUKJIAIHBIX 33189 TOCPEICTBOM IIOCTPOCHUS
CTaTUCTUYECKUX MOJICTICH;

(hopMupoBaHUEe KOMIUIEKCA 3HAHMH B 00JIaCTH MaTeMaTHIECKOH CTATUCTUKH M ONTUMH3AINN, HCOOXOAUMBIX IS U3ydeHHS
Mojenell ¥ alrOPpUTMOB MAIIMHHOTO O0Yy4YeHNS;

N3Y4Y€HUEC OCHOBHBIX METOJOB IOCTPOCHUA CTATUCTUYCCKUX Mo;:[eneﬁ KHaCCI/Iq)I/IKaHI/II/I 1 perpeccuu, aJIrOpuTMoOB
KJIaCTCPHOT'O aHaJIn3a,

MOJTyd9eHNe MPAaKTUIECKUX YMEHUI M HAaBBIKOB IIPOTPaMMHUPOBAHMUS MALTMHHO-00yJ4aeMBIX MOJIeNIeH Ha s3bIKax R u
Python.

2. MECTO JUCIIUIVIMHBI MO AYJIsA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHusl K IPpeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIErocs:

2.1.1 | Cuctemsl 06pabOTKH OOJNBIIHX JAHHBIX

2.1.2 | Teopus BepoATHOCTEH, MaTEMaTUYECKasi CTATUCTUKA U YUCIICHHBIE METObI

2.1.3 | TexHoJyiornu ananusa JaHHBIX

2.1.4 | TIpousBoacTBeHHas npakTuka: HayuHo-uccnenoBarensckas padora

2.1.5 | YueOnas npakTtuka: TexHomorndeckas (IpOEKTHO-TEXHOJIOTHYECKas ) IPaKTHKA

2.1.6 | IlpousBoacTBeHHas mpakTuka: HayqHo-uccnenoBaTensekas pabora

2.1.7 | Yuebnas npakTtuka: TexHomgorndeckas (IpOEKTHO-TEXHOIOTHIECKAsT) TIPAKTHKA

2.1.8 [ I[Ipon3BoncTBeHHas mpakTuka: Haydano-nccienoBarensckas padora

2.1.9 | YueOnas npakTtrka: TexHOIOTHUeCKas (IPOCKTHO-TEXHOJIOTHIECKAas) MPAKTHKA

2.2 | JucuMmimHbl (MOTY/IM) U MPAKTHKH, ISl KOTOPBIX 0CBOEHHE JAHHOM TUCHUILINHBI (MOIY/Is1) HEOOX0TUMO KaK
npeamecTBYoIIee:

2.2.1 | IlpousBoacTBeHHas npakTuka: HayuyHo-uccienoBarensckas padora

2.2.2 | IlpousBoacTBeHHas mpakTuka: [lemaroruueckast mpakTHKa

2.2.3 | YueOHas npakTtuka: TexHONIOrnueckas (IpoeKTHO-TeXHOJIOTHIeCKast) MPAKTHUKA

2.2.4 | dunocodus 1 METOIOTOTHS HAYKH

2.2.5 | BemmmonHeHMe ¥ 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOMN PadoTHI

2.2.6 | 'eonH(popMaIMOHHBIE CHCTEMBI

2.2.7 | Cuctemsl ynpaBieHHs 3HAHUSIMHI

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCILIUTIINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-4: Crioco0eH NpUMEHATH HA MPAKTHKE HOBbIE HAYYHbIE MPUHIUIIBI U METObI HCCIeJOBAHUI;

OIIK-4.1: 3uamyv: nosvie Hayunvie NPUHYUNDBL U MEMOObL UCCTE008AHULL.

Pesynbrate! 00ydenns: CTyIeHT JaeT onpe/esieHrne HOBBIM IIPUHIUIIAM U METO/IaM HCCIIEIOBaHMUIA.

OIIK-4.2: Ymemv: npumensms Ha npakmuxe Hogble HAYUHble NPUHYUNBL U MEMOObl UCCIe008AHULL.

PeSyJII)TaTI)I O6y‘ICHI/I$IZ CTyIIeHT MNPUMCHSACT Ha IPAKTUKE HOBBIC HAYUHBIC IIPUHIUIIBI 1 MCTOAbI HCCJICI[OB&HPII)‘I 3aJa4

OIIK-4.3: Brademu HagblKamu: RPUMEHEHUsl HOBbIX HAYYHBIX NPUHYUNOG U MENOO08 UCCIe008AHUS Olsl PeUuleHUs.
npogheccuoHanrbHbIX 3a0ay.

PesynbraTel 00yueHus: CTyIeHT NPUMEHSET HOBbIE HAyYHbIE IPUHIMIBI U METObI HCCIEIOBAHUS IS PELICHNUS
npodecCHOHANBHBIX

IIK-16: YnpaBjieHue aHAJTUTHYECKMMH Pad0TAMHU U MOAPa3/ieIeHueM

1IK-16.1: 3naem: memoosl ynpaeienus aHaiumuiecKumy pabomamu 8 cocmage noopazoeieHull.

PesynbraTsl 00yuenus: CTyIeHT UUTHPYET U ONpeaesisieT MEeTO b YIIpaBIeH s aHATUTUYECKUMU pabOTaMU B COCTaBe
MOAPA3AECICHUI.

IIK-16.2: Ymeem: opeanuzo8uleams u ynpaeisms aHAIUMUYECKUMU pabomamu u noopasoeneHue.

PCSyJ'[LTaTLI O6y‘I€HI/I$[Z CTy}IeHT OPraHrU30BBIBACT U YIIPABJIACT aHAJIMTUICCKUMHU pa60TaMn " IOAPa3aACIICHUEM.




IIK-16.3: Bradeem nagvlkamu. UCHONb308AHUSL COBPEMEHHBIX CPEOCME YNPAGILEHUsl AHATUMUYECKUMU PAOOMAMU 8 COCmage
MEANCOUCYUNTUHAPHBIX NOOPA3OeIeHUSIX.

PCByJ'ILTaTLI 06y‘{€HI/I$[: CTyZ[eHT HCIIOJIB3YET COBPEMEHHBIC CPCACTBA YIIPABJICHHUA aHAJTUTUICCKUMU pa6OTaMI/I B COCTaBEC
MEKIUCIUTUINHAPHBIX TOAPA3ACITCHUAX.

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MOAYJISA, TIPAKTUKN)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos ®opma
3aHATHS / Kypc KOHTPOJIs
1 Paznen 1. BBenenue B 3a1a4um, MeToIbl ¥ MHHCTPYMEHTHI MAIIMHHOIO
o0yuyeHmsl.
1.1 BBenenue B 3a1a4n, METOIBI 1 HHCTPYMEHTBI MAIIUHHOTO 00y4ueHus /Tema/ 2 0
1.1.1 BBenenue B 3a1a4u, METOJIbI 1 HHCTPYMEHTBI MAIIMHHOTO 00yueHus. /JIek/ 2 2 )
1.1.2 Ba3oBbie cTaTucTHYECKHE MHCTPYMEHTHI aHAN3a JaHHBIX: TeopeTrnuecKkuit 2 4 K

MUHUMYM, H3ydeHHe 0a30BbIX OMOIHMOTEUHBIX HHCTPYMEeHTOB R/Python,
pemenne yaeOHbIX 3amad /J1ab/

2 Paznen 2. PazBenouyHbIi aHAJIN3 JaHHBIX
2.1 PasBemounslii ananns ganneix. /Tema/ 2 0
2.1.1 Knacrepuszauus manasix: TeopeTHueckuii MUHUMYM, U3ydeHHe 0a30BbIX 2 4 K
O6ubIMOTeYHBIX HHCTPYMEHTOB R/Python, pemienue yuebHoit 3anaun /J1ad/
2.1.2 IIpoTokoi pa3BeOYHOrO aHAIN3A JTAHHBIX. 2 2 DK
Pacripenenenus JaHHBIX, CTATHCTHYECKHE SKCIIEPUMEHTHI U IIPOBEPKA
3HAYUMOCTH.
/JTex/
2.1.3 Pa3Benounslii ananu3 AaHHBIX: TeopeTHUeCKUit MUHUMYM, U3y4eHHe 0a30BbIX 2 4 K
OuOIMOTEYHBIX HHCTPYMEHTOB R/Python, penienne yueOHbIX 3amay /J1ad/
2.2 Perpeccus B MammHHOM 00y4deHun. /Tema/ 2 0
2.2.1 IIpocrast 1 MHOXECTBEHHAS JIMHEIHAsI perpeccHs1, HelTMHEeiHas perpeccus. /JIex/ 2 2 €)'
222 Perpeccronnsiii anamu3: TeopeTHIECKUT MUHIMYM, U3y4eHHE 0a30BBIX 2 4 K
6nbIMoTeYHBIX HHCTPYMEeHTOB R/Python, pemenne yae6Ho# 3anaun /J1ab/
2.3 Beenenwue B 3amaun knaccudpukanmu. /Tema/ 2 0
23.1 HawBHEIit GalfeCOBCKHI alTOPUTM, IUCKPUMHUHAHTHEBIN aHATHA3 U 2 2 Ok
Joructuueckas perpeccus /Jlex/
232 Mertoa riaBHBIX KOMIIOHEHT: TeopeTHueckiii MUHUMYM, U3ydeHHe 0a30BbIX 2 4 K
O0ubNMMOTEeYHBIX HHCTPYMEHTOB R/Python, penienue yueOHoi 3aqauun /J1a6/
2.4 KauectBo knmaccudukaruu /Tema/ 2 0
2.4.1 OrneHrnBaHNE MOJIeNIeH KITacCCH(DHUKAIUN U CTPATETHH B OTHOIIICHUH 2 2 )
HecOaTaHCHPOBAHHBIX MaHHBIX. CTaTHCTHYIEeCKOE MalnHHOE 00yueHue. /JIex/
242 Jepesbst perennit: TeopeTndecknit MUHIMYM, U3ydeHHE 0a30BBIX 2 4 K
6ubnuoreynsIx HHCTpYMeHTOB R/Python, peuienune yuebnoii 3agauu /J1a6/
2.5 HHpopManOHHO-IIEHTPUYHBIE METOIBI Kiaccudukammu /Tema/ 2 0
251 Merton k Grmxalux cocefieid, ApeBOBUAHBIE MOJENH, O3TTHUHT U CITy4aiHbIH 2 2 Dk
nec, OyCTHHIOBBIHA oaxoxn /JIex/
252 Ancam01eBbIi Toxon: TeopeTrnyecknii MUHUMYM, H3ydeHHe 0a30BBIX 2 4 K
6nbIoTeYHBIX HHCTPYMEHTOB R/Python, pemenne yae6Ho# 3anaun /J1ab/
2.6 HckyccTBeHHBIe HeliporHBIE ceTr /Tema/ 2 0
2.6.1 O6mnacts npumenenns u ocHoBHbIe Buasl MHC, riry6okoe obydenue /Jlex/ 2 2 Ok
2.6.2 HckyccTBeHHBIE HEHPOHHBIE CETH: TEOPEeTUUECKUI MUHUMYM, U3y4E€HUE 2 4 K

6a30BbIX OMOIMOTEUHBIX HHCTPYMEHTOB R/Python, pemenne yue6HOit
3amaun /J1ab/

2.7 OOyucnue 0e3 yuurens. /Tema/ 2 0
2.7.1 AHaJn3 TJIaBHBIX KOMIIOHEHT, KJIacTepH3alys Ha OCHOBE K CpeTHUX U 2 2 DK
nepapxudeckas. MoIensHO-OpHeHTHPOBaHHAs KiacTepu3anus /JIex/
272 KonrakTHas padora /KoPa/ 2 0.35 KoPa
273 AHanm3 y4eOHO-TIPHKIIAIHBIX JaHHBIX 1 pelIeHne 3anadqn knaccupukanun /Cp/ 2 12 K,9x
2.7.4 AHanm3 y4eOHO-IIPUKJIATHBIX JaHHBIX W pelleHne 3aga4un perpeccun /Cp/ 2 12 K, Ok
2.7.5 KonTtponsHas padota /Kontp.pab./ 2 15.65 K
2.7.6 Ok3ameH /Ok3ameH/ 2 20 Ok

[pumeuanne. ®opmbl KOHTpOIIS: DK — 3k3aMeH, K- koHTposbHas paboTa, Ko- koHTposbHBII ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYET 110 MPAKTUKE, 3a-3a1aHue, P-pedepar.

5. ®OHJ OIIEHOYHBIX CPEICTB




OIneHOYHBIE CPEJCTBA IUIAHUPYEMBIX pE3yNbTaTOB OOydeHWs NpeJCTaBiIeHbl B BUae (OHIOB oOleHo4HbIX cpeactB (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJbBHBIM HOPMATHBHBIM akToM yHuBepcuTera. POC MoxeT OBITh TpeAcTaBIeH B
IIpunoxenun k paboueii mporpamme.

5.1. KoHTponbHBIE BOTIPOCHI U 3aJJaHHsI

BazoBble cTaTHCTHUECKHE HHCTPYMEHTHI aHAIN3a JaHHBIX:
ITpoTokon pa3Be10YHOrO aHANN3a JaHHBIX.

BrlsiBiieHue BEIOPOCOB

IIpoBepka 01HOPOJHOCTH I'PYIIIOBBIX JUCIIEPCUI

IIpoBepka Ha HOpMaJIBHOCTD paclpeeIeHUN

BrisiBIICeHNE KOMIMHEAPHOCTH ¥ (POPMBI CBSI3H MEXY IIEPEMEHHBIMU
Brnmstaue npocTpaHCTBEHHO-BPEMEHHBIX (DAKTOPOB Ha aHATH3HPYEMYIO IIEPEMEHHYIO.
IIpsMoyronsHbIE TaHHBIE

OLIeHKHU LIEHTPAIIHOTO TTOJIOXKEHHUS U BapHaOeIbHOCTH
PacnipeneneHne TaHHBIX W aHAIN3 ABOMYHBIX U KaTETOPHAIBHBIX TaHHBIX
Koppensauus

CrnydaiiHblii 0TOOp U CMeIleHHas: BRIOOpKa

Bri6opouHoe pacnpeeneHne CTaTUCTUKI

Bbyrctpan

JloBepuTeNnbHbIE HHTEPBAIIBI PacpeieIeHHs

OCHOBHBIE TEOPETHUECKHE PACTIPEAEIECHHS, UX TIPUMEHUMOCTb U CBOHCTBA
A/B TectupoBaHue

IIpoBepka CTATHCTHUECKHUX THIOTE3 U MIEPECTAHOBOYHBIE TECTHI
Cratuctudeckas 3HaUUMOCTb U P-3HAUCHUS

MouiHOCTb 1 pa3Mep BEIOOPKH

IIpocras nuneiinas perpeccus

MHoxecTBeHHas TMHENHAs Perpeccus

@DaKTOpHBIE IEPEMEHHBIE B PErPECCHU

Henuneiinas perpeccus

HawuBHBIit 6alfeCOBCKHIA alTOPHTM KIacCU(PHUKAIIN
JMcKpuMUHAHTHBIN aHaIU3

Jloructuueckas perpaccus

OrneHnBaHie MozeNel Kiaccupukanym

Crpateruu B city4ae HecOalaHCHPOBAHHBIX JaHHBIX

Merton k OmmkalIInX cocenei

JlpeBoBUIHBIE MOJETH

barrusr u ciry4aiiHslil j1ec

BycTunr

AHanu3 riaBHbIX KOMIIOHEHT

Knacrepusauus Ha OCHOBE K CPEIHUX

Hepapxudeckast KITacTepH3aIHs

MozenbHO-0pUEHTHPOBaHHAS KIIaCTEPH3aLHs

[TkamupoBaHue U KaTeropHaIbHBIC IepeMEHHbIE

5.2 Tembl IUCBMEHHBIX PabOT (KypcoBasi paboTa)

KypcoBas paboTa mo MammHHOMY 00YYIEHHIO U aHAIHU3Y JAHHBIX MPEICTaBIsIET COOO0H 3aKOHICHHYIO Pab0Ty, BKIIFOUAOIIYIO
HpOrpaMMHBIC PELISHNs 3a1a9 MaTeMaTHKO-CTaTUCTUYECKOT0 MOAEITHPOBAHNS  MALITMHHOTO 00YUeHHUSI MOJIENICH Ha S3bIKe
R/Python. Bei6op TeMbI KypcoBoii paboThI OCYIIECTBISIETCSI B COOTBETCTBUH C NIEPEUHEM 3aJJaHUH M YTBEPIKAACTCS
HpernojaBaTeneM.

KypcoBas paboTta cocTout u3 5 pas3enos/3agaHuii 10 pa3iesiaM.

1. M3y4eHHe MpeIMETHOI 001acTH U OCTAHOBKA 3a/1a41

2. cOop 1 00paboTKa TAHHBIX

3. Ppa3BeOYHbII aHAIN3 JAHHBIX

4. MIOCTPOSHHUE CTATUCTUYECKUX MOJIENIECH 1 alTOPUTMOB UX MAIIMHHOTO O0Yy4eHHS

5. HHTEPIPETALHS U UCIIOJIB30BAaHNE MOJIEIH (KOHIICTIIIMS IPOAYKTa JaHHBIX HIIH NPUHATHE PEIICHUS Ha OCHOBE 0000IICHUS
JIaHHBIX )

B pesynsTrarte popMupyeTCst HOsICHATEIbHAS 3aIMCKa, COJepIKalliasi pe3y/ibTaThl BBIMOJIHEHUs 0 pasaenam. Kypcosas padora
odopmIsieTcss B COOTBETCTBUY C IIa0JIOHOM U OLIEHUBAETCS B Ipoliecce 3auTsl paboTsl. OdopmiseTcs 3aJaHue Ha KypcoBYIO
paboTy U MOSICHUTEINIBbHAS 3aITCKa 110 I1a0JIoHaM, IPUBEAEHHBIM Ha caiite Bonr['TVY: http://umu.vstu.ru/umu-docs/uo/forms
Kaxsrit pa3nern oreHnBaeTcs MaKCHMyM Ha 5 0anios.

TeMbl KypcOBBIX paboT

1.IIporao3upoBaHue Bo3BpaTa IIepPCOHAIBHBIX CCY/l B MHBECTHIIMOHHO-KpeauTHOH koMmmannu Lending Club (matadpeiim loan200 u3
naketa FNN si3p1ka R)

2.3ama4a KpeJUTHOTO CKOpUHTa 1o JaHHbIM 0 1000 KIMeHTOB 0JHOro U3 HeMeukux O0aHkoB (maTadpeiim GermanCredit u3 makera




caret s3bIka R)

3.01eHMBaHUEe CTOMMOCTH JOMOB Ha OCHOBE JaHHBIX 0 xuioM okpyre Kuur (Cami, mt. Bammurron) (matadpeiim data.frame house
B 0230BOM OCHAIIECHNUH S3BIKa R)

4.3amaua 06 0OHapYKECHHH CIIaMa 10 KOJUISKINH JaHHBIX L[eHTpa MaIMHHOTO 00YyYEeHUS M HHTEJUICKTYaIbHBIX CHCTEM
Kamudopuuiickoro yausepcureta http://archive.ics.uci.edu/ml/

5.Mcnonb3oBaHne pe3ylbTaToB HAPOONOIOTHIECKUX UCCIISIOBaHUH 0OMIINs BOZOPOCIEH B pa3lIMYHbIX pekax (naradpeiim algae n3
nmakera DMwR s351ka R)

6. N3yuenue cemeitnoro cratyca 2000 mBeifiapues Ha NpoTsKeHUH 16 meT ux xu3Hu Mexay 15 u 30 ronamu (gatadpeiim biofam
n3 naketra TraMineR si3bika R)

7. Ompenernenue criocoba H3TOTOBIICHNS CTEKJIA ITO €T0 XUMHYeCKOMy cocTaBy (matadpeiim fgl m3 makera MASS s351ka R)
8.0npeneneHne Bo3pacta MOPCKOTO yIIKa Ha JaHHBIX 0 4177 oco6sx atoro Buaa. JlaHHbIe OepyTcs U3 KOJUIEKIUU AaHHBIX L{enTpa
MAaIIMHHOTO 00YYeHHsl U MHTEIUIeKTyanbHbIX cucteM KanudopHuuiickoro ynusepcurera http://archive.ics.uci.edu/ml/machine-
learning-databases/abalone/abalone.data

T'eoboTanmka:

9.Ananu3 3aBHCUMOCTU MEX/Y MOKa3aTeIsIMH XHMHUYECKOTO COCTaBa U o0uaneM 44 BUOB TPABIHHCTHIX pacTeHHi Ha 24 TPOOHBIX
iomankax (raragpeiimsl varechem u varecpec U3 makera vegan si3bika R)

10.3agaga aHanM3a ¥ MOAEIMPOBAHUS JaHHBIX B Pa3IMYHBIX MPEIMETHBIX 001acTax. Ha naHHBIX, HAWIEHHBIX CTYAEHTAaMH 1
0JI00PEHHBIX IPETIOIaBATEICM.

Bce Tembl mogpa3zymMeBaroT MIUPOKYIO BapHaOeIbHOCTh TOCTABICHHBIX U PelllaeMbIX 3a/1au. B mporiecce BBIMOTHEHUS KypCcOBOii
paboTHI CTYIEHTaM HEOOXOJMMO MTPOJEMOHCTPHPOBATH Pa3IMYHbIC TOAXO/bI K PEIICHUIO IIOCTaBICHHBIX 33/1a4 Ha OCHOBE
MIMPOKOTO KJIacca METOI0B M Moieiel MalmHHOTO 00y4deHus. OcCOOCHHO BEICOKO OLIEHHBAETCS CBOCOOpa3e MOCTAHOBKH 33aJauH U
OPHTHHAIBHOCT €€ PEIIeHHMs, COCTOSIIeEe B YHUKAIBHON TOCIIeI0BATEIBHOCTU OIEePALiii IpeoOpa3oBaHus U MOACIUPOBAHHS
JAHHBIX.

5.3 ®oHABI OLICHOYHBIX CPENCTB

O1eHOYHBIE CPECTBA INIAHMNPYEMBIX PE3yIBTaTOB O0YUECHUS MIPEACTABICHHI B BUAE (OHIOB OleHOUHBIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKAIBHBIM HOPMAaTUBHEIM akToM yHHBepcuteTa. ®OC npexcrasiner B [Ipunoskernu k paboueit
IporpaMMe.

5.4 IlepedyeHb BUIOB OLIEHOYHBIX CPEACTB

HanmeHnoBaHMe oleHOUHOTO cpeAcTBa 1: KypcoBas paboTa. KypcoBast paboTa 110 MalmmHHOMY O0Y4EHHIO U aHAIN3Y JaHHBIX
MPE/ICTAaBISIET COOOH 3aKOHUCHHYIO Pa00TYy, BKJIFOYAIONIYIO POTPAMMHBIE PEIICHHUS 334 MaTeMaTHKO-CTaTHCTHIECKOTO
MOJIETTMPOBAHUS U MAIIMHHOTO 00y4deHust Mojeneit Ha s3p1ke R/Python. ITo3BomseT oneHUTs yMEHHs 00yJaronuxcs
CaMOCTOSTEIBHO UCCIIEIOBATh AaHHBIC, PEIIaTh 3aJa4l CTAaTHCTHYECKOTO MOJICITUPOBAHUS M HCIIOJIB30BaTh IOCTPOCHHbIE MOJICIIH,
CYZIUTb 0 c(hOPMHUPOBAHHOCTH aHATUTHIECKIX, HCCIEIOBATEIECKUX HABBIKOB, HABBIKOB IPAKTHYECKOTO M TBOPYECKOTO MBIIIICHUSI.

HaumenoBanue ouenounoro cpeactaa 2: CobecenoBanue. CpeicTBO KOHTPOJISI, OPraHM30BaHHOE KaK CrieluanbHas oecena
npernoaBaTessi ¢ 00YJarOIMMCS Ha TEMBI, CBI3aHHBIC C U3y4aeMOM TUCIMIIMHON, ¥ pacCYMTaHHOE HA BBIACHEHHE 00beMa 3HaHUI
o0ydJaromierocs 1o OnpeaeIcHHOMY pasieny, TeMme, npodieme u 1.1. CobeceoBaHe IPUMEHSETCS Ha dK3aMeHe.

6. YAEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIA,
IMPAKTHUKH)

6.1. Pexomenayemasi iuTeparypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBO, ron. |  DIEKTPOHHBIN azxpec
JI1.1 |Kpagen A. I'., Anb- JlaGopaTopHBbIi IPAKTHKYM IO TUCIUTUINHE Bonrorpan:
I'ynaug M. A. «Cucrembl ynpaBlIeHUs pecypcaMu BonrI' TV, 2017
OpeanpUATUs»: yue0.-MeTo]. mocodue
JI1.2 | Ianes-IlIBapir I11., Wnen mamuaaOr0 00ydeHus. OT TeOpUH K Mockea: IMK https://e.lanbook.com/re
ben-JlaBun 111., aNropuTMam Ipecc, 2019 ader/book/131686/#8
CnunkuHa A. A
JI1.3 [Tapacos . E. CraTucTH4ecKuii aHaIN3 TaHHBIX B Mocksa: PTY https://e.lanbook.com/re
WH(POPMALIMOHHBIX CUCTEMaX: ydeOHO- MUPDA, 2020 ader/book/163854/#2
METOIMYECKOe TOcoone
JI1.4 | bonuanwau M., AHaimu3 coralbHBIX Meaua Ha Python. Mocksa: JIMK https://e.lanbook.com/re
Jlorynoma A. B. H3Bnekaiite u aHanu3upyiiTe TaHHBIE U3 BCEX IIpecc, 2018 ader/book/108129/#6
YIOJIKOB COLIMAIBHOM mayTHHbI Ha Python
JI1.5 [Maptun O., CHactuna |BaitecoBckuit ananu3 Ha Python Mockga: IMK https://e.lanbook.com/re
B. C. Ipecc, 2020 ader/book/140585/#9
JI1.6 | Xynren [Ix. Pa3paboTka MHTEIUIEKTYaIBHBIX CHCTEM Mockga: IMK https://e.lanbook.com/re
IIpecc, 2019 ader/book/131705/#1
ABTOpBI, COCTaBUTENIN 3armnaBue W3narenscTBO, rox. DNEeKTPOHHBIN azipec
JI2.1 |Kpasen A. T. CucTeMsbl yIIpaBIeHUS PECYpCaMU IPEAIPUSTHS: Bonrorpan;:
yue0. mocobue BoarI' TV, 2014




6.2. ITepeuennb pecypcoB HuHGOPMALMOHHO-TETEKOMMYHUKAUOHHOI ceTH "MHTepHeT"

31 |»anexrponHas kuura lllutukosa B.K., Mactuukoro C.3. Knaccudukanus, perpeccus u apyrue anroputMsl Data Mining ¢
ucnons3oBanueM R., https://ranalytics.github.io/data-mining/

32  [610r C. MacTHIKOro, MOCBSIIEHHBINA BOPOCAM, CBSI3aHHBIM CO CTATUCTHYECKHM MOJICTUPOBAHUEM M MAIIHHHBIM
oOydenuem, https://r-analytics.blogspot.com/

33 | youtube-kanan “OCHOBBI aHAJIN3a JAHHBIX *, COAEPKAIIMI KypCHI 10 aHANN3Y TaHHBIX, CTATHCTHKE, SKOHOMETpHKe B R

34 | youtube-kxanan “KommerorepHsle HayKu™

35 | youtube-kanan “ML Trainings”, MOCBAIIEHHBIN IPAKTHKE U COPCBHOBAHMUIM II0 MAITHHHOMY OOYJIEHHIO

6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust

6.3.1.1 | Adobe Acrobat Reader DC — GecrunaTHoe penieHue A npocMotpa ¢aitnos PDF

6.3.1.2 | LibreOffice — oducHbIii maker

6.3.1.3 | The R Project for Statistical Computing - GecIuIaTHBIH SI3BIK IPOTPAMMHUPOBAHUS

6.3.1.4 | RStudio - 6ecrmaTHas cpena pa3padOTKH

6.3.1.5 | Python - 6ecrmaTHBIH A3BIK IPOrPaMMHUPOBAHHS

6.3.1.6 | IIponsBonpHas 6ecratHas IDE ms Python

6.4 Ilepeuenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3JIeKTPOHHBIX 01OanoTeuHbIX cucteMm (IBC)

6.3.2.1 | budnuoteka (HTB), http:/library.vstu.ru/sci-nci

6.3.2.2 | DnextpoHHas HHOOPMALOHHO-00pa30BaTeIbHAs Cpelia yHIUBEpcUTeTa, http://eos.vstu.ru

6.3.2.3 | OBC "JIans", https://e.lanbook.com/

6.3.2.4 | 3bC "Book.ru", https://www.book.ru/

6.3.2.5 | DOnekrponnas oubmmoreka "Grebennikon", https://grebennikon.ru/

6.3.2.6

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI (MO YJIA,
IMPAKTHUKH) /OBOPYIOBAHUE

7.1 | MynbsTuMenuitHas yueOHast ayuTopus AJs IPOBEACHUS 3aHATUH JIEKIMOHHOI'O U CEMMHAPCKOT0 TUIIa, TPYIIOBBIX U
WHIUBHIYaJIbHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOMH aTTecTanmu. /YdaeOHas gocka, yaeOHass MeOesp,
HMHTEpaKTHBHAs TPUOyHA, BUJCOIPOCKTOP.

7.2 | JJabopaTopust MHPOPMAITHOHHBIX TEXHOJIOTHH. /Y 4eOHast MeOelb, KOMIIBIOTEPHASI TEXHUKA, OCHAIIICHHAST TIPOTPaMMHBIM
obecrnieueHneM, JOCTYIIOM B IHTEpHET U B QJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHTETA.

7.3 | Aymutopust 1Sl CaMOCTOSTENEHOM paboThl oOydaromuxcs./YyeOHast MeOelb, KOMITBIOTEPHASI TEXHUKA C BO3MOYKHOCTHIO
MOJKIIoUeHHs K ceTH "MHTepHeT" u o0ecreyeHneM 0CTyma B AJEKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTENBHYIO CPEay
YHHBEpCUTETa (YUTANBHBIA 3a]1 HH(OPMAIIMOHHO-OHOINOTEYHOTO ICHTPA.

8. METOANYECKHE YKA3AHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHIO U CIIUIIJIMHBI (MO YJIA,
IMPAKTHUKH)

Opranm3anus 00pa30BaTeIBFHOTO MTPOIIecca 0 JaHHON TUCIUINIHHE PerIaMeHTHPYeTCsl yaeOHBIM TUIAaHOM U paciicaHueM
y4eOHbIx 3aHaTuil. [Ipu GopmMupoBaHuy cBOCH MHIUBUAYATbHOI 00pa30BaTEIBHON TPACKTOPUHN 00YUAIOIIMICS UMEET IPaBO Ha
nepe3ayueT JUCHUILIMHBI (IepeaTTeCTaluy ee YacTH), €CIIM OHa ObLIa OCBOEHA B MPOLIECCE NMPEAIIECTBYIOLIEr0 00y4eHHMsI.
IMepesauér (mepeaTTecTaiy €€ YacTH)OCBOOOKAAaeT 00YJaroNIEerocst 0T He0OOXOIMMOCTH TOBTOPHOTO OCBOCHHUS TUCIIUTIIIHHEI
(TIOJTHOCTHIO MITH YaCTUYHO).

YueGHbIH mpoliecc PY NPENoJaBaHuK Kypca OCHOBBIBAETCSI HA UCTIOIB30BaHUH TPAAULIMOHHBIX, HTHHOBAILIMOHHBIX U
MH(OPMALMOHHBIX 00pa30BaTENIBHBIX TeXHONOTHi. Tpa uIHOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH IIPECTABICHbI JICKIUIMU 1
MPaKTHIECKUMH 3aHATHSIMHI. VIHHOBAITMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIOIB3YIOTCS B BHJIE IIMPOKOTO TPHMEHEHHS
aKTHBHBIX U HHTEPAKTHBHBIX (JOPM IMpOBeAeHHS 3aHATHH. H(opMaIimoHHBIe 00pa30BaTEeIbHBIC TEXHOIOTHH PEaTU3yI0TCS ITyTeM
AKTHUBHU3ALMU CAaMOCTOSTEIBHOH pabOTHI CTyACHTOB B JIEKTPOHHONW MH()OPMAIIMOHHOW 00pa30BaTeNILHOM cpere.

JIeKIMOHHEIH KypC MpeAroiaraeT CHCTEMaTH3NPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPOCOB yaeOHOro Mm1aHa. Ha mepoit nekmun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEH/TyeMO JINTepaType U 3IEKTPOHHBIX UCTOYHNKAX HH(OPMAIIUH 110 JUCIUILINHE, C
yKa3aHHeM, Kakoi yueOHuK (yueOHoe ocoOue) sBiseTcst 6a30BbIM.

[TpakTHyeckye 3aHATUS NPEJCTaBISIOT COOOH JIeTATM3AIMIO JICKIIHOHHOTO TEOPETHIECKOTO MaTepuala, POBOISTCS B LIEISIX
3aKperuIeHHs Kypca U OXBaTHIBAIOT OCHOBHBIE Pa3/IeNbl TUCIIATUINHEL.

OcHOBHOM (OpMOIt IPOBEICHUS IPAKTUUSCKUX 3aHATUH ABIAETCA PEIICHHEe KOHKPETHBIX 33134, aHAIOTHYHbIE KOTOPBIM, OyayT
BBITIOJIHATH CTYJICHTHI Ha JIaOOPaTOpPHBIX paboTax.

JlabopaTopHBIe PabOTHI MPEAIIOIATAIOT BEITOIHEHHE U OTYET 3aJaHHI 110 TeMaM, pACCMOTPSHHBIM Ha JICKIIMOHHBIX U
3aKpETUICHHBIX Ha MMPAKTHUECKUX 3aHATHAX. Kax oMy 1a00paTOpHOMY 3aHATHIO TIPEIICCTBYET CAMOCTOSTENIbHAS IIOATOTOBKA
CTyZEHTa, BKJIIOYAIOIIAs: 03HAKOMJIEHHE C COJePIKaHHEM J1a00paTOpHOH pabOTHI 0 METOIMYECKHM YKa3aHUIM; TPOpadoTKy
TEOPETUUECKON YaCTH 110 JICKIMOHHOMY MaTepHally U yIeOHHKaM, PEKOMEH/IOBaHHBIM B METOANYECKUX YKAa3aHUSX;
CamocrosiTennsHas padoTa CTYJCHTOB BKIIIOYACT U3YUCHNE 3aKOHCIIEKTUPOBAHHOTO Ha JIEKIIMOHHBIX 3aHATHAX MaTepHaia,
JIONIOJTHEHHE €T0 C YUeTOM PEKOMEHIOBAaHHOU 110 JAaHHOH! TeMe JINTEePATYpPhI, CAMOCTOSTEIIBHYIO ITOrOTOBKY K JIAOOPATOPHBIM
paboTaM, caMOCTOSITENILHOE BBIIIOJIHEHHE U 0(OpMIICHHE 3a1aHUI KOHTPOJILHON PabOThl, aHATOTHYHBIX BBINOJIHCHHBIM Ha
3aHATHAX.




IlepeyeHb METOUYECKUX YKA3aHUH JJI1 OCBOCHUS TUCIMIUIMHBI IPEACTaBiIeH B Tadbmuie 6.1.3

B Teuennu cemecTpa A1 CTYICHTOB IIPOBOJSTCS TPYIIIOBBIC TEKYIIME KOHCYIBTAMK IO Y4eOHOH ANCIUIUINHE, a TaKKe
KOHCYJIBTAIIHS TIepel] SK3aMEHOM.

Mertoauueckre peKOMEHAAINHN 110 00YJIEHHIO JIUI ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS] 1 HHBAIU/IOB
IIpodeccopcko-neaaroruyeckiii CocTaB 3HAKOMHUTCS C TICUXO0JIOT0-(QDU3NOTIOTMYECKUMU 0COOEHHOCTAMHU 00YyUalonuXcs HHBATUI0B
U JIMI] C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbs (OB3), MHANBHyaIbHBIMH IPOrpaMMaMy peabHINTALMN HHBAINIOB (IIPH
Haimand). [Ipr HeoOX0ANMOCTH OCYIIIECTBIIACTCS OMOTHUTENBHAS TIOAIEPIKKa IIPEIOAaBaHNs THIOTOPaMH, ICHXOJIOTaMH,
COIMATBHBIMU paOOTHHKAMH, IPOMISANTNMH TOATOTOBKY ACCHCTEHTaMH.

B coOTBETCTBUH ¢ METOANIECKUMH peKoMeHaanusiMu Munoopaayku PO (ytB. 8 anpesst 2014 r. N AK-44/05BH), B Kypce
TpeAToIaraeTcs NCIO0Ib30BaTh COIMAIBHO-aKTHBHBIE U peQIICKCHBHBIE METOIBI O0YUICHUS, TEXHOJIOTHH COLMOKYIBETYPHON
peabHIUTalNH C IEJIBI0 OKA3aHHSI IOMOIIHU B YCTAHOBJICHHUH ITOTHOIIEHHBIX MEKIHYHOCTHBIX OTHOIICHUH C IPYTUMH CTyJICHTaMH,
CO3/1aHMH KOM(OPTHOTO NCUXOJIOIMYECKOT0 KIMMaTa B cryeHyeckoi rpymie. [Ton6op u pazpaboTka yueOHbIX MaTepraioB
HPOU3BOAATCS C YIETOM IPEJOCTaBICHHS MaTepuala B pa3IndHbIX (opMax: ayIHanbHON, BU3YaJIbHOH, C UCIIONB30BAHHEM
CTIEIMATBHBIX TEXHHYECKUX CPEACTB U HH(OPMAITHOHHBIX CHCTEM.

OcBoenue aucuuiuinHbl uamu ¢ OB3 ocymecTBiseTcs ¢ HCOIB30BaHUEM CPEACTB 00yUeHHsI OOLIETO U CIIEIHAaIbHOTO
Ha3Ha4YeHUs (IEPCOHAIBHOTO M KOJUIEKTHBHOTO MCIIOJIb30BaHMs ). MaTepHabHO-TEXHHUYECKOe 00ecreueHUe IpeaycCMaTpHBacT
npucriocobIieHre ayTuToprii K Hyxaam v ¢ OB3 (mpn HeoOXoauMocTH).

®dopma MPOBEICHNUS aTTECTAINH JUIS CTYACHTOB-HHBAIHNIOB YCTAHABIUBACTCS C YIETOM HHANBHIYATBHBIX IICHXO(PHU3NIECKIX
ocobennoctei. s ctynentoB ¢ OB3 npenycmarpuBaercst JocTymHas GopMa MpeaoCTaBIeHUs 3aaHU OLICHOUHBIX CPEICTB.
CryneHTam ¢ MHBIUTHOCTBIO YBEITMYMBACTCS BPEMS Ha IOATOTOBKY OTBETOB HAa KOHTPOJIBHBIE BONPOCHL. [IJIsl TAKUX CTYJCHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (popMa IIpe1oCTaBICHUS OTBETOB Ha 3aJaHUS.

IIpu HEOOXOAUMOCTH AT 00YUAIOIINXCSI ¢ MHBAMIHOCTBIO MPOLIEAypa OLIEHUBAHUS PE3yIbTaTOB OOYUEHHUSI MOXKET IPOBOIUTHCS B
HECKOJIBKO 3TaroB.




