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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 | TexHONOrNM SKCIEPUMEHTAIBHBIX UCCIEA0BAHNN

2.2 | JucuMniaunbl (MOAYJIM) U NPAKTUKH, 1/ KOTOPBIX OCBOeHHe JAHHOW AMCHUIJIMHBI (MOAYIs1) HEO0X0AUMO KaK
npeaiIecTBYIOIIee:

2.2.1 | ®unocodus ¥ METOAOIOTHSA HAYKH

2.2.2 | BIMOSHEHNE | 3aIMTa BHITYCKHON KBATH(UKAIIMOHHON pabOThI

2.2.3 | Cuctems! yIpaBieHHs 3HAHUSIMU

3. KOMIIETEHIIUH OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLIUTLIMHBI
(MOJYJISl, IPAKTUKH)

OIIK-4: Cnioco0eH NpUMEHATh HA NPAKTHKE HOBbIe HAYYHbIe IPUHIUIILI M METOAbI HCCIIe0BAHUI

OIIK-4.1: 3namyv: nosbie HayuHble NPUHYUNDBL U MENOObL UCCe008AHUL.

PeSyJ'ILTaTLI O6y‘I€HI/I$[Z CTyZ[eHT AacT ONPEACJICHUC HOBBIM IPUHIXIIAM U METOJaM HUCCIIEOBaHUH.

OIIK-4.2: Ymemb: npumensme Ha npakmuke HOGble HAYUHbLE NPUHYUNDL U MEMOObl UCCIEO0BAHUIL.

PeSyJ'ILTaTLI 06y‘{€HI/IﬂZ CTyZ[eHT IPUMCEHACT Ha IPAKTHUKE HOBBIC HAYYHBIC IPUHIMUIIBI 1 METOABI HCCIEA0BAHMM 3a/1a4

OIIK-4.3: Braoemb Hasvikamu: NPUMEHEHUs HOBbIX HAYYHbIX NPUHYUNOE U MEeMOO08 UCCLe008AHUSL Ol peUleHUs.
npogheccuonanbHuIX 3a0au.

PeByJII)TaTI)I O6y‘IeHI/I$[Z CTyIIeHT TIPUMCHACT HOBBIC HAYUYHBIC ITPUHOUIIBI U METOAbI UCCICAOBAHUA JUIA PCIICHUA
npodecCUuOHaTBHBIX

IIK-16: YnpaBienue aHATUTHYECKHMH Pa0oTaMHU H MOApPa3edeHHeM

IIK-16.1: 3naem: memooOul ynpasnenus aHartumuieckumu pabomamu 8 cocmase noopasoeieHull.

PesynbraTel 00yueHus: CTyI€HT HUTHPYET U OMPEesisieT METObI YIIPABICHHS aHATUTHYECKIMU pabOTaMH B COCTaBe
MoApa3ACICHUI.

1IK-16.2: Ymeem: opeanu308vi6ams u ynpasiames AHAIUMUYECKUMU paOOmMamu u noopasoesieHueM.

PeSyJ'ILTaTLI O6y‘{€HI/IH2 CTyZ[CHT OpPraHMU30BBIBACT U YIIPABJIACT aHAJIUTUICCKUMHU pa60TaMI/I " IoApa3acICHUEM.

1IK-16.3: Braoeem nagvikamu: UCnonb308aHUsL COBPEMEHHBIX CPEOCME YNPAGLeHUs. AHATUMUYECKUMY pabomamu 6 cocmage
MENCOUCYUNTIUHAPHBIX NOOPA3OETEHUSIX.

PeSyJ'IBTaTLI O6y‘I€HI/I$[Z CTyZ[eHT HCIIOJIB3YCT COBPCMCHHBIC CPECACTBA YIIPABJICHUS aHAIUTHICCKUMHA pa6OTaMI/I B COCTaBC
MEKIUCHUITTIMHAPHBIX TMTOAPA3ACITCHUAX.

4. CTPYKTYPA U COAEPKAHHUE JUCIUITIJINHBI (MOAYJISA, ITIPAKTUKN)

Koxn HaumeHoBaHue pa3nesioB u TeM /BHJ 3aHATHUS/ Cemectp | Yacos ®opma
3aHATHSA / Kype KOHTPOJISA
1 Paszgen 1. Beenenue B 3aJa4u, MeTOAbI H HHCTPYMEHThI MALINHHOIO
o0yuyeHmusl.
1.1 Beenenue B 3a1a4m, METOBI 1 HHCTPYMEHTHI MallIMHHOTO 00y4deHns /Tema/ 2 0
1.1.1 Beenenue B 3a1aum, METOIBI 1 HHCTPYMEHTHI MaTMHHOTO 00ydeHus. /JIek/ 2 2 €)'
1.1.2 bazoBble cTaTHCTHYECKHE MHCTPYMEHTHI aHaJIN3a IaHHbIX: TeopeTnueckuil 2 4 K
MUHUMYM, HU3ydeHHe 0a30BbIX OMOIMOTEUHBIX HHCTPYMEeHTOB R/Python,
pemenne yueOHbIX 3a1a4 /J1ab/
2 Pa3pgen 2. PazBe1ouHbIii aHAJIHU3 JaHHBIX




2.1 PasBemounslii ananns ganneix. /Tema/ 2 0
2.1.1 Knacrepuzauus nanasix: TeopeTHueckuii MUHUMYM, U3ydeHHe 0a30BbIX 2 4 K
OuOIHOTEeYHBIX HHCTPYMEHTOB R/Python, pemenne yuebHoit 3anaun /J1ad/
2.1.2 IIpoTokou pa3BeOYHOrO aHAIN3a TAHHBIX. 2 2 DK
PacnipeneneHust JaHHBIX, CTATUCTHICCKHE KCIICPUMEHTHI U TIPOBEPKa
3HAYMMOCTH.
/JTex/
2.13 Pa3Bemounblil aHAIN3 AaHHBIX: TEeOpeTHYECKU MUHUMYM, U3y4eHHe 6a30BhIX 2 4 K
OnOIHOTeYHBIX HHCTPYMEeHTOB R/Python, permrenne yueGHbIX 3amaq /J1ad/
2.2 Perpeccus B mamuaHOM 00y4enun. /Tema/ 2 0
2.2.1 [Ipocrast 1 MHOXXECTBEHHAs IMHEITHAS perpeccus, HellmHeiHas perpeccus. /JIex/ 2 €)'
222 Perpeccronnslii ananmm3: TeopeTHIeCKHT MUHIMYM, H3ydeHHE 0a30BBIX 2 4 K
6nboTeYHBIX MHCTPYMEHTOB R/Python, pemenne yae6noi 3anaun /J1ab/
23 Beenenue B 3amaun knaccudukammu. /Tema/ 0
23.1 HawuBHsIit 6alieCOBCKHI alTOPUTM, IUCKPUMHUHAHTHBIN aHATH3 U 2 2 Ok
Joructuueckas perpeccus /Jlex/
232 Mertoa rnaBHBIX KOMIIOHEHT: TeopeTuueckiii MUHUMYM, U3ydeHHEe 0a30BBIX 2 4 K
OuONMMOTEYHBIX HHCTPYMEHTOB R/Python, penienne yueOHoi 3amauun /J1ad/
2.4 KauectBo knmaccudukarmuu /Tema/ 2 0
2.4.1 OrneHnBaHNe MOJIeNIeH KITaCCH(DHUKAIUN U CTPATETHH B OTHOIIICHUH 2 2 DK
HecOaTaHCHPOBAHHBIX JaHHBIX. CTaTHCTHYECKOE MAaIMHHOE 00yueHue. /JIex/
2.4.2 HepeBbs peniennii: TeopeTnuecknii MUHIMYM, H3ydeHHE 0a30BBIX 2 4 K
O6ubIMOTeYHBIX HHCTPYMEHTOB R/Python, pemenne yue6Hoit 3anauu /J1a6/
2.5 HHbopMamOHHO-IIEHTPUYHBIE METOIBI Kinaccudukarmu /Tema/ 2 0
2.5.1 Meron k Grmkaiiinx coceneid, IpeBOBUAHBIC MOJEITH, OATTHUHT U CITyYaiHbIN 2 2 DK
nec, OyCTHHTOBBIH moaxo, /JIek/
252 AHcamOeBbIi oxoa: TeopeTHuecKuii MUHIMYM, H3ydeHHE 0a30BBIX 2 4 K
6nbHoTeYHBIX HHCTPYMEeHTOB R/Python, pemenne yue6noi 3anaun /J1ab/
2.6 HckyccTBeHHBIe HelipoHHBIE ceTr /Tema/ 2 0
2.6.1 O6mnacts npumenenns u ocHoBHbIe Buasl MHC, rmybokoe oby4uenue /Jlex/ 2 Ok
2.6.2 HckyccTBeHHBIE HEHPOHHBIE CETH: TEOPETUUECKUI MUHUMYM, U3y4E€HHUE 2 4 K
0a30BbIX OMOIMOTEUHBIX HHCTPYMEHTOB R/Python, pemenne yue6HOi
3amaun /J1ab/
2.7 OOyucnue 0e3 yuntens. /Tema/ 2 0
2.7.1 AHaJIn3 TJIaBHBIX KOMIIOHEHT, KJIaCTepHU3alys Ha OCHOBE K CpeTHUX U 2 2 )
nepapxudeckas. MoJielbHO-OpUeHTHPOBaHHasI Kilactepu3anus /JIex/
3 Paznen 3.
3.1 /Tema/ 2 0
3.1.1 /JTex/ 2 0

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3k3aMeH, K- KoHTponbHas paboTa, Ko- koHTponmbHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-

OTYET IO IMPAKTUKE.

5. ®OHJI OHIEHOYHBIX CPEJICTB

OIlCHOYHBIC CpENCTBAa IUIAHHPYEMBIX pE3YyJIbTaTOB OOy4YeHHsS IpeAcTaBIeHBl B BHAC (OHIOB omeHOYHBIX cpencte (DOC),

pa3pa6OTaHHI)IX B COOTBCTCTBHU C JIOKAJbHBIM HOPMATUBHBIM AaKTOM YHHUBCPCUTECTA.

[Ipunoxennn k pabouei mporpamme.

@®OC wmoxeT OBITH TIPENCTaBICH B

KoHTponbHBIE BONPOCH! U 3a1aHUS

ba3oBble cTraTHCTHYECKHE MHCTPYMEHTHI aHAIT3a JaHHBIX:

IIpoToxon pa3BegOYHOT0 aHATHU3A JAHHBIX.

BrisiBeHue BEIOpOCOB

ITpoBepka OHOPOIHOCTH TPYIIIOBEIX JUCIEPCHI

IIpoBepka Ha HOPMaJIBHOCTb pacIpeAeIeHUI

BrlsiBIeHHE KOJUIMHEAPHOCTH M (DOPMBI CBSI3H MEKTY TEPEMEHHBIMU
BrmstHME TpocTpaHCTBEHHO-BPEMEHHBIX (JaKTOPOB Ha aHAITM3HPYEMYIO IEPEMEHHYIO.
[IpsMoyronsHEIE TaHHBIE

O1eHKH LEHTPANTBHOTO OJIOKEHUS U BApHAOEIbHOCTH

Pacnipenienienyie JaHHBIX U aHANIU3 IBOUYHBIX U KATETOPHANbHBIX JAHHBIX
Koppensauus

Cry4galiHbIi 0TOOp U CMEIIeHHas BEIOOPKa

Bri6opouHoe pacipeeneHie CTaTUCTUKU




Byrcrpan

JloBepuTenbHble HHTEPBAIIbI pacpeieeH s
OCHOBHBIE TEOPETHUECKHE PaCIIpECICHIS, HX MPUMEHIMOCTh H CBOHCTBA
A/B TectupoBaHUuE

IIpoBepka CTaTHCTHUECKUX THIIOTE3 U IEPECTAHOBOYHBIE TECTHI
CratucTtuueckas 3HaUUMOCTb U P-3HAUEHUS
MormHOCTE 1 pa3Mep BEIOOPKH

IIpocras nuHelHas perpeccus

MHokecTBEHHasl TMHEHHas perpeccus

®DakTOpHEIE IEPEMEHHBIE B PETPECCHA
Henuneiinas perpeccus

HauBHblil OaliecOBCKHUI anropuT™ KiaccupuKanuu
JIMCKpUMHHAHTHBIN aHAIH3

Jloructuueckas perpaccust

OnenuBanue MoJiesiel Kiaccuukanuu

Crparerun B cirydae HecOanaHCUPOBAHHbIX JaHHBIX
Merton k OmmKalmmx coceneit

JpeBoBuHBIE MOIETH

Barrusr u cinydaiinblii nec

Byctunr

AHanu3 ri1aBHbIX KOMIIOHEHT

Knacrepusanust Ha OCHOBE K CpPEeHUX
Hepapxuueckas KnacTepusaius
MopenbHO-0pHeHTHPOBaHHAS KITaCTepH3aIlHs
[TkanupoBaHue U KaTerOpHATIBHBIC IEPEMEHHbIE

Tembl MUCBMEHHBIX PA0bOT (KypcoBas paboTa)

Kypcosas pabota no ManmHHOMY 00y4€HHIO U aHAINU3Y JAHHBIX MPEACTAaBISIET cO00I 3aKOHUCHHYIO Pa0boTy, BKIIOYAOIIYIO
HPOrpaMMHbIE PEIICHH 3a]ja4 MaTeMaTHKO-CTATUCTHYECKOr0 MOJCIMPOBAHUS U MAIIMHHOTO O0YYCHUsI MOJIeNIeH Ha s3bIKEe
R/Python. Beibop TeMbI KypcoBOif pabOTHI OCYIIECTBISIETCS B COOTBETCTBUH C IIEPEYHEM 3aTaHUH M YTBEPIKIACTCS
IpeToiaBaTeeM.

KypcoBas pabota cocTouT U3 5 pa3aenos/3aJjaHuil o pa3aenam.

N3YyYCHUE NPEAMETHOM 00JIaCTH U IOCTAHOBKA 3a/1aul

cOop m 00paboTKa JaHHBIX

pa3BeOYHBIN aHAN3 JaHHBIX

MOCTPOEHHE CTATUCTUYECKUX MOJIENEH U alrOPUTMOB UX MAIIMHHOIO OOYYEHUs

HMHTEPIIPETALNS U HCTIOJIB30BaHNE MOJIEIH (KOHIIETIIIHS IPOAYKTa JaHHBIX WIIH NPUHATHE PEIICHNUS Ha OCHOBE 0000IICHNS
JTAaHHBIX )

B pesynbTare hopMupyeTcs MOsICHUTENbHAS 3aMUCKa, COep KaIlas pe3yabTaThl BRIIONHEHUS 10 pazaenaM. Kypcosas pabota
0(opMIIIETCSI B COOTBETCTBUH C IIa0JIOHOM U OLICHUBACTCS B IpoLecce 3aIuThl padoTel. OdopmirsieTcs 3ajaHie Ha KypCOBYIO
paboTy U MOSICHUTENBHAS 3aIICKa 10 MIa0JIoHaM, MPUBEAEHHBIM Ha caiite Bonr[ TVY: http://umu.vstu.ru/umu-docs/uo/forms
Kasxaplii pa3nen oneHuBaeTcss MAaKCUMYM Ha 5 0aJuioB.

Nk v =

TeMBI KypCOBBIX paboT

1.ITporao3upoBaHKe BO3BpaTa IEPCOHANBHBIX CCY B HHBECTHIMOHHO-KpeauTHOH kommanuu Lending Club (matadpeiim loan200 u3
nakera FNN si3pika R)

2.3ama4a KpeqUTHOTO CKOpUHTa 1Mo JaHHBIM 0 1000 KIMEHTOB 0JJHOTO M3 HeMenkux OaHkoB (1atadpeiim GermanCredit u3 makera
caret s13p1Ka R)

3.0ueHnBaHUe CTOMMOCTH JOMOB Ha OCHOBE JJaHHBIX 0 %ujoM okpyre Kunr (Coti, mt. Bammnrron) (naragpeiim data.frame house
B 0a30BOM OCHAILIEHUH si3bIKa R)

4.3anaga 06 0OHapY)KCHHH CIaMa 10 KOJUISKIIMHU TaHHBIX LIeHTpa MamMHHOTO 00y4YeHHS M HHTEIUIEKTYaIbHBIX CHCTEM
Kammgopaniickoro yausepcureta http://archive.ics.uci.edu/ml/

5.Wcnionp3oBaHue pe3ynbTaToB THAPOOHOIOTHUECKUX UCCIEI0OBaHUI OOMIIHSI BOJOPOCTEH B pa3IHuHBIX pekax (naradpeiim algae u3
nakera DMwR si3bika R)

6. Mzyuenue cemeitaoro cratyca 2000 mBefiapueB Ha MpOTsHKeHNH 16 et ux xu3Hu Mexny 15 u 30 rogamu (natadpeiiv biofam
u3 nakera TraMineR s3pika R)

7. OnpeneseHne cnocoda U3rOTOBJICHHUS CTEKIIA M0 ero XUMHYeCKoMy cocTaBy (matadpeiim fgl u3 makera MASS si3pika R)
8.0mnpeeneHne Bo3pacta MOPCKOTO YIKa Ha JJaHHBIX 0 4177 oco0six atoro Buaa. JlaHHbIe OepyTcsl U3 KOJUISKIMU JaHHbIX [[eHTpa
MAIIMHHOTO 00y4eHHs M HHTSIUIEKTYaIbHbIX cucTeM Kamdopruiickoro yruBepcutera http://archive.ics.uci.edu/ml/machine-
learning-databases/abalone/abalone.data

I'eoboranunka:

9.AHanM3 3aBICHMOCTH MEXIY OKa3aTeIIMI XHMIYECKOTO COCTaBa M 00miIHeM 44 BUIOB TPaBIHUCTHIX pacTCHUH Ha 24 IPOOHBIX
wIomaakax (naragpeiiMer varechem u varecpec u3 nakera vegan sizbika R)

10.3aa4a aHanmm3a 1 MOJCIIMPOBAHUS JAHHBIX B PA3JIMUHBIX MPEIMETHBIX 00nacTax. Ha TaHHbBIX, HAAEHHBIX CTYAEHTaMU U
0JI0OPEHHBIX TIPETIOIaBATEIIEM.

Bce Temb! mogpa3ymMeBaroT MUPOKYIO BapHaOeTbHOCTH IIOCTaBICHHBIX M PelIaeMbIX 3a/1ad. B mporecce BBITOTHEHUS KypCcOBO
paboThI cTyAeHTaM HEOOXOIUMO MPOJEMOHCTPUPOBATH PA3IMUHbIE TIOAXO/bI K PELICHUIO IIOCTABJICHHBIX 3a/1a4 HAa OCHOBE




IIMPOKOTO KJIACCa METOA0B M MOJieNiell MalMHHOTO 00ydeHust. OCOOEHHO BBICOKO OLIEHUBAETCS] CBOEOOpa3ne MOCTaHOBKH 33aJauH U
OPUTHHAIIBHOCTD €€ PEIICHHSs, COCTOSIICE B YHUKAIBHOM MOCIeI0BATEILHOCTH ONIEPAIUil TPeoOpa3oBaHus U MOJCITHPOBAHHUS
IaHHBIX.

HepequL BUIOB OIICHOYHBIX CPEACTB

HamnmMenoBaHue oneHO4HOTO cpercTBa 1: kypcosas padora. Kypcosas paboTa o MalmnHHOMY OOYYEHHUIO U aHATU3Y JaHHBIX
HpeJcTaBisieT COO0H 3aKOHUYEHHYIO PabOTy, BKIIIOYAIOIIYI0 IPOrPAMMHbIE PEILICHHS 3a/1a4 MaTeMaTHKO-CTaTHCTHYECKOTO
MOJIETTMPOBAHNUS U MAIIMHHOTO 00y4YeHU Mojenelt Ha s3b1ke R/Python. ITo3BonseT oneHUTs yMEHHS 00yJaronuxcs
CaMOCTOSTENIFHO MCCIICA0BATh JaHHbIE, PEeNIaTh 3a1a9H CTATUCTUIECKOT0 MOJICTUPOBAHUS H UCTIOIB30BATH HOCTPOCHHBIE MOJIEIH,
CYIHUTb O cH)OPMHPOBAHHOCTH aHATMTHYECKHX, UCCIIEIOBATEIBCKUX HABBIKOB, HABBIKOB MPAKTHYECKOT0 ¥ TBOPYECKOTO MBIIIICHHUSI.

HaunmenoBanue orieHowHOTO cpenctBa 2: CodecenoBanne. CpecTBO KOHTPOJISI, OPTaHM30BaHHOE KaK CIielualibHas Oeceia
npernojaBaressi ¢ 00yJaroMMUMCs Ha TEMBI, CBSI3aHHbBIE ¢ N3y4aeMO AUCIHIIMHON, U pacCCYMTaHHOE Ha BBIICHEHHE 00beMa 3HaHUI
o0yJaromerocs o onpeAeieHHOMY pa3zeiy, TemMe, npodieme u 1.11. CodeceioBaHIe IPHUMEHIETCS Ha IK3aMeHe.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIA,
MMPAKTHUKHN)

6.1. Pekomenayemasi inTepatypa

6.2. Ilepeuennb pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKALMOHHOII ceTH ""MHTepHeT"

D1 |snexrponnas kuura llutukosa B.K., Mactuukoro C.O. Knaccudukauus, perpeccust u apyrue anroputmsl Data Mining ¢
ucrone3oBanueM R.

22 6J'IOF C. MaCTI/IHKOFO, HOCBS[IJ_[CHHBIﬁ BOIIpOCaM, CBA3aHHBIM CO CTATUCTUYCCKUM MOACINPOBAHUEM U MAIIIMHHBIM
o0yJeHuem

33 | youtube-xanan “OCHOBBI aHAJIM3a JAHHBIX , COAEPAKAIMNI KypChl IO aHAIN3Y JaHHBIX, CTATUCTHKE, SKOHOMETpUKe U R

34 | youtube-xanan “KommerorepHsle Haykn™

35 | youtube-kxanan “ML Trainings”, MOCBAIMIEHHBIN PAKTHKE U COPEBHOBAHUIM I10 MAITHHHOMY OOYJIEHHIO

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

6.3.1.1 | Adobe Acrobat Reader DC — 6ecmmatHoe penieHue st mpocMotpa daitmos PDF

6.3.1.2 | LibreOffice — oducHbIl makeT

6.3.1.3 | The R Project for Statistical Computing - GecIuIaTHBIN SI3bIK IPOrPAMMHPOBAHUS

6.3.1.4 | RStudio - GecrnaTHas cpena pa3paboTku

6.3.1.5 | Python - 6ecnmaTHBIH A36IK IPOTrPaMMUPOBAHHS

6.3.1.6 | IIpon3BonsHas 6ecratHas IDE gt Python

6.4 IlepeueHb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX 0MOanoTeuHbIX cucteM (IBC)

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

6.3.2.2 | DnekTpoHHass HHPOPMATMOHHO-00pa3oBaTeIbHAs cpella YHUBEPCUTETa, http://eos.vstu.ru

6.3.2.3 | BBC "Jlanp", https://e.lanbook.com/

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

6.3.2.5 | Onekrponnas 6ubmmoreka "Grebennikon", https://grebennikon.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUTIIMHBI (MO YJIA,
INPAKTUKH) /OOPYIOBAHUE

7.1 | MynbrumenuiiHast yaeOHas ayTUTOPHS IS TPOBEICHNUS 3aHATHH JICKIHOHHOTO M CEMHHAPCKOTO THIIA, TPYIITOBBIX H
MHIUBHIYaIbHBIX KOHCYIBTALNH, TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOIHOH aTTecTanuy. /Y4deOHas 10cKka, yaeOHas
Me0emb, IHTEPAaKTUBHAS TPHUOYHA, BUAECOMPOEKTOP.

7.2 | JJaGoparopus nH(MOPMAIIMOHHBIX TEXHOJIOTHH. /YueOHas MeOelb, KOMIBIOTEPHAst TEXHUKA, OCHAILI[CHHAs IPOrPaMMHBIM
obecrieueHneM, JOCTyroM B HTEpHET U B 3NIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely YHHBEPCUTETA.

7.3 | Ayauropus Ui CaMOCTOSITENBHOM paboThl o0ydatonuxcs./Y uebHas Mebenb, KOMIBIOTEPHAS! TEXHUKA C BOBMOKHOCTBIO
nozakIoueHus Kk cetn "MHTepHeT" U 00ecnedeHneM 10CTyIa B JNIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO CPELY
YHUBEpcHTeTa (YUTATBHBIN 3211 MH)OPMAIOHHO-ONOIMOTEYHOT0 IEHTPA).

8. METOANYECKHUE YKA3ZAHUA VI OBYHAIOIMXCSA IO OCBOEHHIO TUCIUIIVIMHBI (MO A YJIA,
IMPAKTUKN)

Opranuzanusi 00pa3oBaTeNbHOTO MpoLiecca MO AAHHOW AUCIUIIIMHE PEeraMeHTUpPYETCs yIeOHBIM IJIaHOM U pacIHCaHHuEM
y4eOHbIx 3ansaTuil. [Ipu GopmupoBaHuy CBOCH MHIUBHIYATIBHOI 00pa30BaTEIBHON TPACKTOPUH O0YYAIOIIMIACS UMEET IIPAaBO HA
nepe3ayeT TUCIUILTIHEL (TTepeaTTecTalii ee YacTH), eCIIM OHA OBLTa OCBOSHA B ITPOIIECCE MPEIISCTBYIOIIET0 O0YICHNUS.
ITepe3auér (mepearTecTanyu ee 4acTH)OCBOOOKIAET 00yJaIOMIeT0Cs OT HEOOXOAMMOCTH TIOBTOPHOTO OCBOSHHSI JUCIUTUINHBI
(TIOJTHOCTHIO MJIM YaCTUYHO).

VYueOHBII polece IpH MPeroaBaHuy Kypca OCHOBBIBACTCS Ha UCIIOJIB30BAHUH TPATUIINOHHBIX, HHHOBALMOHHEIX U
WHPOPMAIMOHHBIX 00pPa30BaTENBLHBIX TEXHONOTHH. TpaunoHHbBIe 00pa30BaTEIbHBIE TEXHOJIOTHUH MTPEICTABIICHBI JICKIHSIMA 1




MPaKTUYECKUMU 3aHATUSAME. THHOBaIMOHHBIE 00pa30BaTeIbHbBIC TEXHOIOTUN HCIIONB3YIOTCS B BUIE IIUPOKOTO IPUMEHEHUS
AKTHBHBIX U HHTEPAaKTHBHBIX (hOpM NpoBeAeHHS 3aHsATHH. H(pOopMaImOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTEM
AKTUBU3AIMU CAMOCTOSTEIBHONU pabOTHI CTYJICHTOB B DIIEKTPOHHOW HH(POPMAITMOHHON 00pa30BaTEIbHON Cpejie.

JIeKIMOHHBINA KypC MperoIaracT CUCTEMaTH3NPOBAHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB yueOHoro miaHa. Ha mepBoif nexim
JIEKTOp UHPOPMUPYET CTYASHTOB O PEKOMEHAYEMOM JTUTEpaType U AEKTPOHHBIX HCTOYHHKAX HH(OpMAIMK 1O AUCLUILIIMHE, C
yKa3aHHuEeM, Kakol yueOHUK (yueOHOe TTOCcOOHe) SIBISIETCS 6a30BbIM.

[IpakTrdeckne 3aHATHS MPEACTABISIOT COOOH IETATH3AINIO JICKIIMOHHOTO TEOPETUIECKOTO MaTepHaa, MPOBOSITCS B IIETSIX
3aKperIeHHus Kypca U 0XBaThIBalOT OCHOBHBIE Pa3/iesbl AUCIUTLTHHEL.

OCHOBHOM (hOpMOI IPOBENICHNS IPAKTUUSCKHUX 3aHATUI SBISACTCS PEIICHHE KOHKPETHBIX 33124, aHAIIOTHYHBIC KOTOPBIM, OyayT
BBITOJTHATH CTYICHTHI Ha TA0OPaTOPHBIX paboTax.

JlabopaTopHbie pabOTHI MPEATIONATAIOT BHIIOTHEHUE U OTYET 3aIaHUi M0 TeMaM, pACCMOTPEHHBIM Ha JIEKIIMOHHBIX U
3aKpEMJICHHBIX Ha MPAKTUYECKUX 3aHATHIX. Kaxknomy 1abopaTropHOMY 3aHATHIO IPEAIIECTBYET CaMOCTOATENbHAs TOArOTOBKA
CTYICHTA, BKIIIOYAIOIIAs: 03HAKOMIICHHE C COJICp KaHUEM J1a00paTOPHOI pabOTHI IT0 METOMYECKAM YKa3aHHSAM; IPOpaboTKy
TEOPETUIECCKOH YacTH 10 JISKITMOHHOMY MaTepraly U yaeOHUKaM, PEKOMEHIOBAHHBIM B METOJTUYECKUX yYKa3aHUIX;

CamocrosiTenbHast paboTa CTyJJeHTOB BKIIOYAeT H3yU4eHHE 3aKOHCIIEKTUPOBAHHOTO Ha JISKIIMOHHBIX 3aHATHAX MaTepuaa,
JIOTIOJTHEHHE €0 C YYSTOM PEKOMEHIOBAHHOM 110 TAHHOW TEME JINTePATYpPhl, CAMOCTOSTEIIBHYIO ITOJITOTOBKY K JIAOOPaTOPHBIM
paboTaM, caMOCTOSATEIIFHOE BBITIONTHEHHE U 0(hOpMIICHHE 3aJaHUH KOHTPOJILHOM paboThl, aHAJIOTHYHBIX BHITOJIHEHHBIM Ha
3aHATHUSIX.

[lepeueHb METOAMYECKUX YKa3aHHU AJSl OCBOEGHUSI JUCLMIUIMHBI IIpecTaBiieH B Tabmuue 6.1.3

B Teyenun cemectpa s CTYACHTOB IPOBOASTCS IPYIITOBEIEC TEKYIIAE KOHCYIBTAIMH 110 YICOHOH AUCIUIUINHE, a TAKXKEe
KOHCYIBTAIHS TIEpe SK3aMEHOM.

Metoandecknue peKOMEHIANNH 110 00YYEHHIO JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI 1 MHBAJIUIOB

IMpodeccopcko-neaarornaeckuii CocTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3HOIOTHYECKUMHU 0COOCHHOCTSIMU 00YYaIOIINXCsl HHBAIHIOB
1 JIUI] C OTpaHUYEHHBIMH BO3MOXXHOCTSAMH 310poBhs (OB3), MHANBUAYyaIbHBIMU MPOTPAMMaMHU peaOMITHTAIIMA HHBATHIOB (TIpH
Hamuun). [Ipr HEOOXOMMOCTH OCYIIECTBIISIETCS JOTOTHUTENbHAS TTOIEPKKa TPETIOAaBaHuUs THIOTOPAMH, ICUXOJIOTAMH,
COLIMAIBHBIMH PaOOTHUKAMHU, TPOILIEIIIMMHU MTOATOTOBKY aCCUCTEHTAMHU.

B cOOTBETCTBHM C METOIUUECKUMHE peKkoMeHaanusiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
MIPEIIOIaraeTcsl HCIOIb30BaTh COITMAIBHO-aKTUBHBIE H Pe(IICKCHBHBIE METOIBI O0YISHHUSI, TEXHOJIIOTHH COIMOKYIIBTYPHOM
peadMIMTary C UENbI0 OKa3aHUsI MOMOIIHU B YCTAHOBJIEHUH MOJTHOLUEHHBIX MEKINYHOCTHBIX OTHOIIEHHH C IPYTUMH CTY/IEHTaMH,
CO3JaHUH KOM(OPTHOTO IMCUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymme. [Tonbop 1 pa3paboTka y4eOHBIX MaTepUaioB
MIPOU3BOJIATCS C YUIETOM MPEIOCTABICHUS MaTepralia B pa3IMIHbIX (OpMax: ayauabHOM, BU3YaTbHOM, C HCITOIB30BaHHEM
CHENHANTBHBIX TEXHUUYECKUX CPEACTB M HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue aucuuiuinHbl uamu ¢ OB3 ocyiecTBiseTcs ¢ HCIOIB30BaHUEM CPEACTB 00yUEHHsI OOLIETO U CIIELHaIBHOTO
Ha3Ha4YeHH (TIePCOHABHOTO M KOJUICKTHBHOTO UCIIONIB30BaHMUs ). MaTepralbHO-TEXHUYECKOe 00ecIIeYeHHe IpeIyCMaTPHBaeT
TpHUCTIOcOOIIeHHE ayIuTOpril K Hykxam iuil ¢ OB3 (mpu HeoOXoauMocTn).
dopma npoBesieHHs ATTECTAlNH ATl CTYACHTOB-MHBAJIHIOB YCTAHABIMBAETCS C yI€TOM HHIUBUAYATBHBIX MCUXO()U3NIECKIX
ocobenHoctei. s ctynentoB ¢ OB3 npenycMaTpuBaeTcst ocTymnHast (opMa MpeJoCTaBICHHS 3aIaHUH OIICHOYHBIX CPE/ICTB.
CTyJeHTaM ¢ HHBAJIMIHOCTHIO YBEITMIMBACTCS BPEMsI HA TMIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIPOCKL. JIJIsl TAKUX CTY/ICHTOB
MpeaycMaTpUBaeTCs AOCTYMHAs GpopMa MpeIOCTaBICHUS OTBETOB HA 3aaHUsI.

IIpu HE0OXOIUMOCTH 11l 00YYAIOIIUXCS ¢ HHBAIMIHOCTBIO IPOLIEYpa OLIEHUBAHUS PE3YIBTaTOB 0OYUEHUSI MOXKET IPOBOAUTHCS B
HECKOJIbKO 3TAaroB.




