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Kpamudukanms Bakanasp

Cpoxk o0ydeHust 4 roga

®opma 00y4ueHus OYHasi OO6u1ast TPYZ0EMKOCTb 43ET

Bunst koHTpONIS B 9K3aMEHHI 6
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VII | IIT | YVIT | IO

Jlexmyu 16 16 16 16
JlabopaTopHbIe 32 32 32 32
Wroro ayn. 48 48 48 48
KonrakrHas pabora 48.35(48.35|48.35[48.35
Cawm. pabora 60 60 60 60
Yacel Ha KOHTPOITh 35.65 | 35.65|35.65|35.65
[IpakTryeckas DOAroTOBKa 0 0 0 0
HToro TpynoeMkocTh B yacax 144 | 144 0 0
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1. HEJIM U 3AJAYU OCBOEHMUS JUCIHUIIJIMHBI (MOAYJISI, IPAKTHKN).

B THUII ITPAKTUKMH. CIT b U ®OPMA (®OPMbBD EE IMPOBEJTEHUA
Ilens n3ydeHns TUCIUIIIMHEL - 03HAKOMJICHHE CTYICHTOB C TEOPETHUECKUMH OCHOBAMH M OCHOBHBIMH NIPHHIIMIIAMA
MAaIIMHHOTO O0YUEHHS.

3anaq1/1 N3Yy4YCHUA JUCHUTIIINHBI:

- U3Y4YCHHUE TCOPETUICCKUX OCHOB M OCHOBHBIX ITPUHIOUIIOB MAaIlTUHHOT O 06yqu1/Is[;

- (bOpMI/IpOBaHI/Ie Y CTYACHTOB NIPAKTHYICCKUX HABBIKOB pa6OTLI C JaHHBIMH W PCUICHUS IMPUKIIAJHBIX 3a/1a4 aHaJIh3a
JJAHHBIX.

2. MECTO JUCTIMILIIMHBI MOAYJIA, IPAKTUKN) B CTPYKTYPE OBPA3OBATEJIbBHOM ITPOI'PAMMAbI

Luxx (paszgen) OIT: | bF1.B

2.1 | TpeGoBaHus K NpeJBapuTeJbHON OATOTOBKE 00y4aloIerocs:

2.1.1 | OCHOBBI CHCTEMHOTO MPOTPAMMHOTO 00ECIICUCHUS

2.1.2 | BBenenue B HanpaBJieHUE

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

2.2.1 | BoImoHEHNE | 3aIMTa BHIMTYCKHON KBAIH(UKAIIMOHHON pabOThI

2.2.2 | IlpousBoacTBeHHas mpakTuka: [IpeaaumnaoMHas mpakTuka

2.2.3 | Kubepmpaso

224

225

226

227

228

229

3. KOMIIETEHIIMHM OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TMCIUTLIMHBI
(MOJYJIsl, IPAKTUKH)

ITK-5: Cnoco0eH KOHCY/IbTHPOBATH 110JIb30BaTe/Iel 110 padoTe ¢ QyHKUHMAMH CHCTEMbI, 00padaTbIBAThL 321IPOCHI
NoJIb30BaTelIell Ha H3MeHeHHe TPeOOBaHMil K clcTeMe, pa3padaThIBaTh IKCILIYaTAIIMOHHbIE JOKYMEHTHI, aipecOBAHHbIE
KOHEYHOMY M0.Ib30BaTeJII0 KOMINIBIOTEPHOIi CHCTEMBbI, 2 TAK:Ke CTAHIAPTHBIC TEXHHMYECKHe JOKYMEHThI HA 0CHOBE
NpeJ0CTaBJICHHOr0 MaTepraJia

TIK-5.1: 3uamo: mepmunonocuseckyio 1eKcuxy obaacmetl npogeccuoHarbHuIX 3Hanull 011 KOHCYIbMUPo8anus nolv3ogamenell no
pabome ¢ QYHKYUAMU CUCMEMbL, MEMOObL 06paboOmKYU 3anpocos NOIb308amenell Ha UsMeHeHue mpebosanull K cucmeme, OCHOBHbIE
NOHSMUSL U NPUEMbL PA3PAOOMKYU IKCHILYAMAYUOHHBIX OOKYMEHNO08, A0PeCOBAHHbIE KOHEUHOMY NOIb308AMENI0 KOMIbIOMEPHOU
cucmembl, @ maKice CMaHoapmuvle mexHuuecKue OOKYMeHmbl Ha OCHO8E NPedoCmMAasienHo20 Mamepuad.

PesynbraTsl 00yueHHs: 3HAET MOIXOAbI B paMKax TUCIUIUIMHBI "MallIMHHOE 00YUeHHe U aHAIN3 JaHHBIX" K TEPMUHOJIOTHYECKON
JeKcuKe obaacTeil mpoeccuOHaIbHBIX 3HAHUH U1 KOHCYJABTHPOBAHUS TOJB30BaTeNel Mo paboTe ¢ QYHKIUAMHU CUCTEMBI,
MeTonaM 00pabOTKH 3aIlpOCOB MOJIB30BATENCH Ha H3MEHCHUE TPEOOBAaHHI K CUCTEME, OCHOBHBIM HOHSTHIM U IIpUEMaM pa3paboTKu
AKCIUTYaTallMOHHBIX JOKYMEHTOB, a/IpECOBAHHBIE KOHEYHOMY ITOJIH30BATEII0 KOMITBIOTEPHOM CHUCTEMBI, a TAK)KE CTaHAaPTHBIM
TEXHUYECKUM JJOKYMEHTaM Ha OCHOBE IPEJOCTaBICHHOIO MaTepuaa.

IIK-5.2: Ymemb. koncynomuposams noivsoeameineli no pabome ¢ GyHKyuamu cucmembsl, 0opabamul8ams 3anpocsl nonb3osamerell
Ha UzMeHeHue mpebosaHull K cucmeme, pazpabamuléams SKCHLYamMayuoHHbie OOKYMeHMbl, A0pPecOSAHHbLE KOHEUHOMY
NOIb308AMENI0 KOMNLIOMEPHOU CUCTEMbL, 4 MAKJCe CIMAHOApMHble MeXHUuYecKue OOKYMEeHMblL Ha OCHOBE NPedO0CmAGIeHHO20
mamepuana.

PesynbraTe! 00y4eHHs: yMeeT IPUHUMATh TEOPETHIECKUE U MPAKTHIECKHE TOXOAB! B paMKaxX AUCHUILIHNHEI "MalIMHHOE 00ydCHHE
W aHaJIM3 JaHHBIX" - KOHCYJIBTUPOBATh MONb30BaTENel 0 paboTe ¢ PYHKUMUIMU CUCTEMBI, 00pabaThIBaTh 3apOCkl OJIB30BaTENCH
Ha M3MEHEHHE TPeOOBaHUH K CHCTEME, pa3padaThIBATh SKCIUTyaTallMOHHBIC JOKYMEHTBI, a/[peCOBaHHBIC KOHCUHOMY ITOJIE30BATEITIO
KOMITBIOTEPHOH CHCTEMBI, a Taloke CTAHAAPTHBIC TEXHUIECKHE JOKYMEHTHI Ha OCHOBE IIPEJOCTABIEHHOTO MaTepHaa.

IIK-5.3: Bnaoemw Ha8bIKOM.: KOHCYIbIMUPOBAHUS NOIb308amenell no pabome ¢ QyHKYUAMU CUCEMbL, 00pAbOmMKU 3anpocos
nonv3oeameneil Ha U3MeHeHue mpeOOBaHuUll K cucmeme, paspabomox IKCHLYAmayuOHHbIX OOKYMEHMO8, A0pecO8AHHbIE KOHEUHOMY
NOIb3068aMeN0 KOMIbIOMEPHOU CUCIEMbL, d MAK}Cce CMAHOAPNHble MeXHUYecKue OOKYMeHMbl Ha OCHO8e NPedO0CMABIeHHO20
Mamepuana.

PesynbraTs! 00y4eHHS: BlIafeeT IPaKTHISCKUMH HaBBIKaMH PUMEHEHNS KOHCYITBTHPOBAHHUS MTOTB30BaTeNel Io paboTe ¢
(yHKIUSAME CUCTEMBI, 00pabOTKH 3alIpOCOB MOJIB30BATENeH HAa N3MEHEHHE TPEOOBaHU K CHCTEME, pa3pabOTOK IKCILUTyaTallMOHHBIX
JOKYMEHTOB, a/[peCOBAaHHBIC KOHCUHOMY I10JIb30BaTEII0 KOMIIBIOTEPHOH CHCTEMBI, a TAK)KEe CTaHJapTHbIC TEXHUIECKHE JOKYMEHTHI
Ha OCHOBE IIPEI0CTABICHHOT0 MaTepHaa.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAYJIsAA, ITIPAKTUKHN)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATHS / Kypc KOHTPOJIs




1 Paznen 1. BBenenue B 3aaa4d, METOAbI U HHCTPYMEHTHI MAIIMHHOI'O

o0yueHmsl.
1.1 Beeznenue B 3a1a4m, METOIBI U HHCTPYMEHTHI MallIMHHOTO 00y4deHus. /Tema/ 6 0
1.1.1 BBenenue B 3a1a4n, METOIbI 1 HHCTPYMEHTBI MAIIMHHOTO 00yueHus. /JIek/ 6 2 Ok, KP
1.1.2 Ba3oBbie cTaTucTHYECKHE MHCTPYMEHTHI aHAN3a JIaHHBIX: TeopeTruueckui 6 4 Ok, KP

MUHUMYM, HU3ydeHHe 0a30BbIX OMOTHOTEUHBIX HHCTPYMEHTOB R/Python,
pemeHne yaeOHBIX 3amad /J1ab/

2 Paznen 2. PazBenounblii aHaIu3 JaHHBIX.
2.1 PasBenounsrii ananns qanaeix. /Tema/ 6 0
2.1.1 IIpoTokou pa3BeOYHOrO aHANIN3a JaHHBIX. 6 2 9k, KP
PacnipeneneHust JaHHBIX, CTATUCTUYCCKHUE KCIICPUMEHTHI M IIPOBEPKa
3HAYUMOCTH.
/JTex/
2.1.2 Pa3BeouHbIi aHANMN3 TaHHEIX: TeOpeTHIECKU MHHUMYM, H3ydeHHe 0a30BBIX 6 4 Ok, KP
6u6IHOTeYHBIX HHCTPYMEeHTOB R/Python, pemenne yue6HbIx 3a1au /J1ab/
2.2 Perpeccus B mamnaHoM o0ydenun. /Tema/ 6 0
2.2.1 IIpocTas u MHOKECTBEHHAs JIMHEHHAs perpeccusi, HeJIMHEHHas 6 2 Ok, KP
perpeccus. /Jlex/
222 Perpeccronnsiii anamu3: TeopeTHYECKUT MUHUMYM, U3y4eHHE 0a30BBIX 6 4 Ok, KP
6nbIHOTeYHBIX HHCTPYMEHTOB R/Python, pemenwne yae6Hoi 3amaun /J1ad/
2.3 Beenenwue B 3a1aun knaccupukanmu. /Tema/ 6 0
23.1 HawuBHEIit 6alfeCOBCKHH aTOPUTM, IUCKPUMHUHAHTHBIN aHATIH3 U JTOTUCTHYECKAs 6 2 Ok, KP
perpeccus, /JIex/
232 MerToa riaBHBIX KOMIIOHEHT: TeopeTHuecKiii MUHUMYM, U3ydeHHe 0a30BBIX 6 4 Ok, KP
O6ubNMMOTEeYHBIX HHCTPYMEHTOB R/Python, penienne yueOHoi 3anauu /J1a6/
2.4 KauectBo knmaccudukaruu /Tema/ 6 0
2.4.1 OrneHnBaHue MoJIeNIeH KiTacCH(DUKAIMN U CTPATETHH B OTHOIIICHUH 6 2 Ok, KP
HecOaTaHCHPOBAHHBIX NaHHBIX. CTaTHCTHYECKOE MalMHHOE 00y4deHne. /JIex/
242 Jepesbs pemrennii: TeopeTnaeckuit MUHIMYM, U3ydeHHE 0a30BBIX 6 4 Ok, KP
O6ubnuoreynsIx HHCTpyMeHTOB R/Python, peuienune yuebnoii 3agauu /J1a6/
2.5 HHdopMannoHHO-IIEHTPUYHBIC METO/BI Kiaccudukanuu /Tema/ 6 0
2.5.1 Merton k Gnmxalux coceieid, ApeBOBUAHBIE MOJENH, O3TTHUHT U CITy4aiHbIH 6 2 Ok, KP
nec, OyCTHHTOBBIN moaxo. /JIex/
252 AHcamOeBbIi ogxoa: TeopeTHuecKuit MUHUMYM, H3ydeHHE 0a30BBIX 6 4 Ok, KP
O6nbIHOTeYHBIX MHCTPYMEHTOB R/Python, pemenne yae6noi 3amaun /J1ab/
2.6 HckyccTBeHHBIE HelipoHHBIE ceTr /Tema/ 6 0
2.6.1 O6mnacts npumenenns u ocHoBHBIe Buabl MHC, riry6okoe obydenue /JIex/ 6 2 Ok, KP
2.6.2 HckyccTBeHHBIE HEHPOHHBIE CETH: TEOPEeTUYECKUI MUHUMYM, U3y4E€HHUE 6 4 Ok, KP

6a30BbIX OMOIMOTEUHBIX HHCTPYMEHTOB R/Python, pemenue yaebnoi
3azauu /J1ab/

2.7 OOyuenue 0e3 yuurens. /Tema/ 6 0

2.7.1 AHaJn3 TJIaBHBIX KOMITOHEHT, KJIacTepH3alys Ha OCHOBE K CpeTHUX U 6 2 Ok, KP
nepapxudeckas. MoJieIbHO-OpHUeHTHPOBaHHAasI Kiactepu3anus /JIex/

2.7.2 Knacrepmsamust qanHeix: TeopeTndecknii MUHUMYM, H3ydeHne 6a30BhIX 6 4 Ok, KP
6ubmHoTeYHBIX HHCTPYMEeHTOB R/Python, pemenue yue6Ho# 3anaun /J1ab/

2.73 AHanu3 yueOHO-IPUKIIAIHBIX JaHHBIX U pelleHue 3a1auu knaccupukanum /Cp/ 6 30 Ok, KP
2.74 AnHanu3 y4eOHO-IIPUKJIAIHBIX JaHHBIX U pelIeHue 3agaun perpeccun /Cp/ 6 30 Ok, KP
2.7.5 Kypcosas pabota /KP/ 6 5.65 Ok, KP
2.7.6 Koncynsramus /KoPa/ 6 0.35 Ok, KP
2.7.7 IMonroroBka k 3x3amMeny /Ok3aMeH/ 6 30 Ok, KP

[Mpumedanne. @opmer KoHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- koHTpombHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3ader, OIl-
OTYET 0 IPAKTHUKE.

5. ®OHJ OHEHOYHBIX CPEJACTB

OICHOYHBIE CpENICTBAa IUIAHHPYEMBIX pE3yIbTaToB OOy4YeHHsS TpeAcTaBieHbl B BHAC (OHIOB oreHouHBIX cpenctB (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. POC Moxker OBITP TpENCTaBICH B
IIpunoxenuu x padodeit mporpamme.

KOHTpOJ'ILHLIe BOIIPOCHI M 3aJaHUA
basoBric cTaTHCTHUCCKIE HWHCTPYMCHTBI aHAJIM3a JaHHBIX:




IIpoToxon pa3BegOYHOT0 aHATHU3A NAHHBIX.
BrisiBenue BEIOpOCOB
ITpoBepka OHOPOIHOCTH TPYIIIOBEIX JUCIEPCHI
IIpoBepka Ha HOPMaJIBHOCTb pacIpeAeIeHUI
BrlsiBneHHE KOJUIMHEAPHOCTH U (DOPMBI CBSI3H MEXKAY IIePEMEHHBIMU
BimstHue pocTpaHCTBEHHO-BPEMEHHBIX (JaKTOPOB Ha aHATM3HPYEMYIO IEPEMEHHYIO.
[IpsMoyronsHEIE TaHHBEIE
O1eHKH LEHTPANTBHOTO HONOKEHUS U BApHaOEeIbHOCTH
Pacripenienienyie JaHHBIX U aHANIU3 IBOUYHBIX U KaTETOPHANbHBIX JaHHBIX
Koppensauus
Cry4qaliHbIi 0TOOp U CMEIIeHHas BEIOOpKa
Bri6opouHoe pacpeneneHie CTaTUCTUKI
ByrcTpan
JloBepuTeNbHBIE HHTEPBAIIBI PacIpeIeICHHS
OCHOBHBIE TEOPETHUECKUE PACIIPEACICHHs, UX TPUMEHIMOCTh U CBOICTBA
A/B TectupoBaHue
ITpoBepka CTaTHCTHYECKUX THUIIOTE3 M NIEPECTAaHOBOYHBIC TECTHI
Craructiudeckast 3HAaYMMOCTh U P-3HAUCHHUS
MouHoCTb 1 pa3mMep BEIOOPKH
[Ipocras nuneitHas perpeccus
MHoxecTBeHHas IMHEHHas perpeccust
@DakTOpHBIE IEPEMEHHBIC B PErPECCHU
Henunelinas perpeccus
HawBHpIi1 OaliecOBCKHIT aNTOPUTM KIacCH(DUKAINN
JIMCKpUMMHAHTHBII aHAIU3
Jloructuueckas perpaccus
OueHnBanue Mojeiel Kiaccupukanum
Crpareruu B ciaydae HecOaTaHCUPOBAHHBIX TAHHBIX
MeTton k OaMKaWIINX COCEmEH
JpeBoBUIHBIE MOJIETH
Barrusr u ciyqaiiHeli jiec
Byctunr
AHanu3 raBHBIX KOMIIOHEHT
Knactepu3sanys Ha OCHOBE K CpPeHUX
Hepapxuueckas kiactepu3arus
MozenpHO-OpHEeHTHPOBaHHAS KIIACTEPH3ALIUSL
[IkanupoBaHKe U KaTErOpUaJIbHbIE IEPEMEHHbIE
Tembl MICBMEHHBIX Pa0bOT (KypcoBast paboTa)

Kypcosas pabota 1o ManmmmHHOMY OOYYSHHUIO U aHAIN3Y JAaHHBIX IPEICTABIACT CO00I 3aKOHIEHHYIO PaboTy, BKIIFOUAIOILYIO
IpOrpaMMHBIE PELIeHNs 3a1a4 MaTeMaTHKO-CTaTUCTUYECKOr0 MOJETHPOBAHUS U MALITMHHOTO 00Y4eHUsI MOJIeNeH Ha S3bIKe
R/Python. Beibop TeMbI KypcoBoii pabOThI OCYIIECTBISIETCSI B COOTBETCTBUH C IIEPEUHEM 3aJJaHUH U YTBEPIKAACTCS
IpeToiaBaTeNeM.

KypcoBas paboTta cocTout u3 5 pasenos/3agaHuii o pa3ienaMm.

1.  W3y4eHHWe NpeIMETHOM 0ONACTH M MOCTAHOBKA 3a/1au

2. cOop u 00paboTKa JaHHBIX

3. pa3BeIOYHBIN aHAIIU3 JAHHBIX

4.  TOCTPOCHHE CTATUCTHYCCKHUX MOJEJICH U alrOPUTMOB MX MAITUHHOTO O0yJYeHHS

5. WHTepIpeTanys U HCIOJIB30BAaHUE MOJCIH (KOHIICIIIHS IIPOAYKTa JAHHBIX HIIH NPUHATHE PEIICHHS Ha OCHOBE 0000IICHUS
JTAaHHBIX )

B pesynbrare hopMupyeTcs MOsICHUTENbHAS 3aMUCKa, COAepIKallas pe3yIbTaThl BRIOIHEHHUS 110 paszaenaM. Kypcosas pabora
oopmItsieTcst B COOTBETCTBHY C MAOJIOHOM U OILIGHHBACTCS B IpoIlecce 3aIuThl padboThl. OdopmiisieTcs 3ajaHue Ha KypCOBYIO
paboTy U MOSICHUTENBHAS 3aIICKa 10 [Ia0JIoHaM, IPUBEAEHHBIM Ha caiite Bonr[ TV http://umu.vstu.ru/umu-docs/uo/forms
Kasxaprit pasmen onieHuBaeTcss MaKCUMyM Ha 5 GalioB.

TeMbl KypcOBBIX paboT

1.IIporuo3upoBanue Bo3BpaTa MePCOHATBHBIX CCY/l B HHBECTHIIMOHHO-KpenuTHOH kommanuu Lending Club (matadpeiim loan200 u3
makeTa FNN si3p1ka R)

2.3amavya KpeIUTHOTO CKOpUHTa 10 AaHHBIM 0 1000 KIHMEeHTOB OTHOTO M3 HeMelKuX 0aHkoB (gatadpeiiMm GermanCredit u3 makera
caret si3pika R)

3.01eHUBaHUEe CTOMMOCTH JIOMOB Ha OCHOBE JIaHHBIX 0 koM okpyre Kunr (Cami, mt. Bammarron) (natadpeiim data.frame house
B 0a30BOM OCHAIIEHUH S3BIKA R)

4.3anavya 00 0OHapY)KEeHHH CIlaMa 0 KOJUIEKLMH JaHHbIX LleHTpa MalMHHOro 00y4YeHUs! 1 HHTEIUIEKTYalIbHbIX CHCTEM
Kanudophuiickoro yausepcuteta http://archive.ics.uci.edu/ml/

5.Mcnionp30BaHme pe3ysIbTaTOB THAPOOHOIOTHYECKAX UCCICAOBAHUH OOIIIHS BOJOpOCTIel B pa3IMYHbIX pekax (maTadpeiim algae 3
naketa DMwR s3pika R)

6. U3ydenue cemeitnoro craryca 2000 mBelapiieB Ha IpOTsHKeHUU 16 JeT ux sxu3Hu mexay 15 u 30 romamu (natadpeiim biofam
u3 maketa TraMineR s3pika R)

7. Omnpenenenue criocoba H3TOTOBJICHUS CTEKJIA TTO0 €T0 XUMHYECKOMY cocTaBy (maTtadpeiim fgl u3 makera MASS s351ka R)
8.0npexenenue Bo3pacta MOPCKOTO YIIKa Ha JaHHBIX 0 4177 oco6sx atoro Buaa. JlaHHble GepyTcs U3 KOJUIEKIMU JaHHBIX LleHTpa




MAIIMHHOTO 00y4eHHs 1 HHTEIUIeKTyanbHbIX cucTeM Kamudopruiickoro yausepcutera http://archive.ics.uci.edu/ml/machine-
learning-databases/abalone/abalone.data
I'eobGorannka:
9.Ananm3 3aBUCHMOCTH MEX/Iy MOKa3aTeIsIMH XHMHUYECKOTO COCTaBa M o0mareM 44 BUIOB TPABIHICTHIX pacTeHHi Ha 24 TPOOHBIX
iomaakax (naragperiMel varechem u varecpec u3 nakera vegan sizbika R)
10.3a1aua aHaM3a ¥ MOZICNTMPOBAHUS JaHHBIX B PA3JIMYHBIX IPEIMETHBIX 00nacTsx. Ha naHHBIX, HAHAEHHBIX CTYCHTAMH U
0JI00PEHHBIX TIPETIOIaBaATEIECM.
Bce Tembl mogpa3zymMeBaroT MUPOKYIO BapHaOeTbHOCTH ITIOCTaBICHHBIX U PelIaeMbIX 3a/1au. B mporecce BBIMOTHEHUS KypCcOBOI
PaboThI CTYIEHTaM HEOOXOJMMO MTPOJEMOHCTPHPOBATH Pa3IMYHbIC TOAXO/bI K PEILICHUIO IIOCTaBICHHBIX 33/1a4 Ha OCHOBE
MIAPOKOTO KJIacca METOIOB M MoJieiel MalIMHHOTO 00y4deHUs. OcOOCHHO BEICOKO OLIEHWBACTCS CBOCOOpa3e MOCTAaHOBKH 3aJaul U
OPHTHHAIBHOCTB €€ PEIICHHS, COCTOSIIeE B YHUKAIBHON TIOCIIeIOBATEIFHOCTH OIEPAIUi IPeoOPa30BaHUS U MOICIHUPOBAHHS
JIAHHBIX.

@oHJBI OLICHOYHBIX CPEACTB
O1eHOYHBIE CPECTBA INIAHMNPYEMBIX PE3yIbTaTOB O0YUECHUS MIPEACTABICHHI B BUAE (OHIOB OleHOUHBIX cpenct (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKAIBHBIM HOPMAaTUBHEIM akToM yHHBepcuTeTa. ®OC mpencrasiner B [Ipunoskernu k paboueit
nporpamMMe.

[lepeueHb BUIOB OIIEHOYHBIX CPE/ICTB
HanmenoBaHue o1leHOUHOTO cpeacTBa 1: KypcoBas pabora. KypcoBast paboTa o MalmmHHOMY OOy9IEHHIO U aHATH3Y JaHHBIX
IpeACTaBIsIeT CO0O0M 3aKOHUEHHYIO PaboTy, BKJIIOYAIOIIYI0 IPOrPaMMHBIE PEILICHUS 3aJa4 MaTeMaTUKO-CTaTUCTUIECKOTO
MO/ICJINPOBAHYS M MAIIMHHOTO 00y4eHMst Mozieneil Ha si3pike R/Python. ITo3BonsieT oneHUTh YMEHUS 00yHaIOIUXCsl
CaMOCTOSTEIIFHO MCCIICI0BATh JaHHEIE, PeNIaTh 3a1a9H CTATHCTHIECKOT0 MOJICTMPOBAHUS M UCTIOIB30BATH IOCTPOCHHBIE MOJIEIH,
CYZUTb 0 c(hOPMUPOBAHHOCTU AHATUTUYECKHX, UCCIEA0BATEIECKUX HABBIKOB, HABBIKOB IPAKTUYECKOTO U TBOPUYECKOTO MBIIIICHUSI.
HanmenoBanue oneHounoro cpeactsa 2: CobecenoBanue. CpeacTBO KOHTPOIIS, OPraHM30BaHHOE KaK clielaibHas becea
MpeToiaBaTelts ¢ 00YJaroIiMCs Ha TEMBI, CBSI3aHHBIE C H3y4aeMO TUCIIUIUIMHOMN, M PaCCUNTaHHOE Ha BRIICHEHHE 00beMa 3HaHUH
00yJaromerocs 1o onpeAeIeHHOMY pa3aery, TemMe, npoodieme u 1.11. CobdecenoBaHme IPIMEHSIETCS Ha IK3aMeHe.

6. YA EBHO-METOJUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIA,
INPAKTUKHW)

6.1. Pexomenyemasi iuTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3naTenscTBO, rOI. DNEeKTPOHHBIN azpec
JI.1 | Acdanacsesa T. B. BaezneHue B IpoeKTUPOBAHUE CHCTEM Y bstHOBCKHit https://e.lanbook.com/bo
WHTEJJICKTYaIbHOTO aHAN3a JIaHHbIX: Y4eOHoe rocymaapcTBeHubii | ok/165064
mocooue TEXHUYCCKHH
yHuBepcurert, 2017
JI.2 | Axupsap K. Cocrs3arensable ceT. IIpoekTsl: yaebHOE Mocksa: IMK https://e.lanbook.com/re
mocobue TIpecc, 2020 ader/book/140586/#7
JI.3  |Iatrepcon Ix., I'my6okoe 00y4eHne ¢ TOYKH 3pEHHs TPAKTHKA Mocksa: JIMK https://e.lanbook.com/re
T'nbcon A. Ipecc, 2018 ader/book/116122/#6
J1.4  |Tyndennoy 4., I'my6okoe o0ydeHue Mocksa: JIMK https://e.lanbook.com/re
Benmkuo U., IIpecc, 2018 ader/book/107901/#1
Kypuis A.
6.2. Ilepeuennb pecypcoB HHGPOPMALIMOHHO-TeIeKOMMYHUKALMOHHOI1 ceTu "MHTepHeT"
D1 | https://ranalytics.github.io/data-mining/ - anekrponnas kuura [llutukosa B.K., Mactunkoro C.3. Knaccudukarus,
perpeccus u apyrue aaroputmsl Data Mining ¢ ucrions3oBanuem R.
D2 | ttps://r-analytics.blogspot.com/ - 6itor C. MacTHIIKOT0, TIOCBSIIEHHBIN BOMPOCAM, CBSI3aHHBIM CO CTATUCTHICCKHM
MOJICTMPOBAHUEM U MAIIUHHBIM 00y4YEeHHEM
33 | ttps://www.youtube.com/channel/UCLk-O1ih8VIqF-StidijTUnw/featured - youtube-kanan “OcHOBBI aHaIHM3a TaHHBIX,
COZIepIKaIMi KYpPCHI [0 aHAIN3Y NAHHBIX, CTATHCTHKE, SKOHOMETPHKE 1 R
34 | https://www.youtube.com/channel/UCKFojztoOn4Ab3CRQRZ2zYA/featured - youtube-kanan “KommberoTepHbie HAYKH™
25 | ttps://www.youtube.com/channel/UCeq6ZIlvCISVsfhfKnSvM9w/featured - youtube-kanan “ML Trainings”,
MTOCBSIICHHBIN MMPAKTHKE U COPCBHOBAHKSIM 110 MAITHHHOMY 00yYEHHIO
6.3 IlepeueHb NPOrpaMMHOro odecneyeHust
6.3.1.1 | Adobe Acrobat Reader DC — 6ecmiatHoe 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 - GecrinatHas cpena pa3paboTKu
6.3.1.5 | Python - 6ecnmaTHBIH A36IK IPOrPaMMUPOBAHHS
6.3.1.6 | IIpon3BonsHas 6ecratHas IDE gt Python
6.4 Ilepeuenb HHPOPMATMOHHBIX CHIPABOYHBIX CHCTEM U YJIEKTPOHHBIX OubanoTedHbIx cucrem (ABC)
6.3.2.1 | bubnuoreka (HTB), http://library.vstu.ru/sci-nci
6.3.2.2 | DnekTpoHHast HHPOPMALMOHHO-00pa3oBaTeIbHas cpella yHUBepcuTeTa, http://eos.vstu.ru




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

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

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

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

7.1 | MynsrumenuiiHas yueOHast ayAMTOPHs JUIS [IPOBEACHNUS 3aHATHI JIEKIIMOHHOTO ¥ CEMHHAPCKOT0 THIIA, TPYIIIOBBIX U
MHIUBHUIYaJIbHBIX KOHCYIBTALNH, TEKYIIEro KOHTPOIIS U IIPOMEKYTOUHOM aTTecTanuy. /YdeOHas gocka, yaeOHas
MeOels, THTepakTHBHAS TPHOYHA, BUICOIPOCKTOP.

7.2 | JTabopaTopust mHPOPMAITOHHBIX TEXHOJIOTHH. /Y ueOHast MeOelb, KOMIBIOTEPHASI TEXHUKA, OCHAIIICHHAS] TIPOTPaMMHBIM
obecrnieueHneM, JOCTYIIOM B IHTEpHET U B JJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHTETA.

7.3 | Aymutopust ISl CaMOCTOSTENBHOM paboThl oOydaromuxcs./YyeOHast MeOelb, KOMITBIOTEPHASI TEXHUKA C BO3MOYKHOCTHIO
MOJKII0oUeHHs K ceTH "MHTepHeT" n o0ecrneyeHneM 0CTyma B AJIEKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTENbHYIO CPEay
YHHBEpCUTETa (YUTANBHBIA 3a]1 HH(POPMAIIMOHHO-OHOIMOTEYHOTO LICHTPA.

8. METOANYECKHE YKA3AHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHIO TUCIUIIVIMHBI (MO YJIA,
INPAKTHKH)

Opranu3anus 00pa3oBaTeIFHOTO MPOIIecca M0 TaHHOH TUCIUIUINHE peTJIaMeHTHPYeTCs YIeOHBIM IUTAHOM U pacliiCaHieM
y4eOHbIx 3aHaTuil. [Ipu GopmMupoBaHuy cBOEH HHIUBUAYATbHOI 00pa30BaTEIBHON TPACKTOPUHN 00YJAIOIIMICS UMEET IPaBO Ha
nepe3avyer AUCLUILIMHEI (IlepeaTTecTaliy ee YacTH), eclid OHa Obljla OCBOEHA B MPOLIECCe MPEIIIECTBYIOIET0 00ydeHusI.
[Mepe3auér (mepeaTTecTaliy €¢ YacTH)OCBOOOKAAaeT 00YJaroNIerocsi 0T He0OXOIMMOCTH TOBTOPHOTO OCBOCHHUS TUCIIUTIIHHEI
(TIOJTHOCTBIO MITH YaCTUYHO).

Y4eOHblil poliece Npy NpenogaBaHiuy Kypca OCHOBBIBAETCS Ha UCTIONIB30BAHUHN TPAIUIIMOHHBIX, THHOBALIMOHHBIX U
MH(pOPMAIMOHHEIX 00Pa30BaTEIBHBIX TEXHOJNIOIHN. TpauIIHOHHBIC 00pa30BaTEIBHBIC TEXHOIOTHH PEICTABICHBI JICKIAAMH U
MPaKTHIECKUMH 3aHATHSIMHI. VIHHOBAITHOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH HCIIONB3YIOTCS B BHJIE IIMPOKOTO TPHMEHEHHS
aKTUBHBIX U HHTEPAKTHBHBIX (JOPM IMpOBeAeHH 3aHATHH. H(OopMaImoHHBIe 00pa30BaTEeIbHbIC TEXHOIOTHH PEaU3YIOTCS ITyTeM
AKTHBHU3AIIMU CAMOCTOSITCIIBHOW pabOTHI CTYACHTORB B AJICKTPOHHOU HH(MOPMAIIMOHHON 00pa30BaTeNIbHON cpefe.

JIeKIIMOHHBIN KYpC MPEATIoaraeT CHCTEMAaTH3HPOBAHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB yueOHOTo IuTaHa. Ha mepBoii ekim
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHIYyeMOM JINTepaType U 3IEKTPOHHBIX UCTOYHUKAX HH(OPMAIUH 110 JUCIUILUINHE, C
yKa3aHueM, Kakoi yueOHuK (yueOHoe ocobue) siBisieTcst 6a30BbIM.

JlabopaTopHBIe pabOTHI MPEIOIAraroT BEIIOIHEHNE U OTYET 3aIaHHH 110 TeMaM, PACCMOTPEHHBIM Ha JICKIIMOHHBIX 3aHATHIX.
Kaxxnomy 1abopaTopHOMY 3aHATHIO IIPEIIECTBYET CAaMOCTOSTENIbHAS ITOJITOTOBKA CTYAEHTA, BKIIIOYAIOIIast: 03HAKOMIICHHE C
cofiepkaHueM J1abopaTOpHOI paboTHI IO METOUYECKUM yKa3aHUAM; IPOpabOTKy TEOPETHUECKOH YaCTH 110 JIEKIUOHHOMY
MaTepualy U yueOHUKaM, pEKOMEHIOBAaHHBIM B METOANYECKUX YKAa3aHUSX;

CamocrosiTensHas paboTa CTYCHTOB BKIIFOYACT H3yUeHNE 3aKOHCIIEKTHPOBAHHOTO Ha JEKIIMOHHBIX 3aHATHAX MaTepHaa,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEH/IOBAHHOW TI0 TAaHHOH TeMe JINTEePaTyphl, CAMOCTOSTEIIBHYIO TOTOTOBKY K JIAOOPaTOPHBIM
paboTaM, caMOCTOSATENILHOE BHITIONHEHHE U 0(hOpMIIEHHE 3aJaHUH KOHTPOJIbHOM paboThl, aHAJIOTMYHBIX BHITIOJIHEHHBIM Ha
3aHATHUSIX.

KypcoBoif mpoeKT cTyIeHTOB BKITIOYAET Pa3BeJOYHBIN aHAIN3 JaHHBIX ¥ MOJICTIMPOBaHNE Ha OCHOBE IPHHIIAIIOB MAITHHHOTO
oOydeHus (mpeaMeTHas 00JacTh, 3a7a4a U JaTaceT ONPEaeIIIOTCS MHANBUAYATBHBIM 3aJaHIEM )

[lepeyeHb METOMUECKUX YKa3aHHUM AJIS1 OCBOECHUS JUCLMIUIMHEBI IIpecTaBiieH B Tabmuue 6.1.3
B Teuennn cemectpa U1 CTyAEHTOB ITPOBOASATCS TPYIIIOBBIE TEKYIINE KOHCYIBTAIMH 110 yIeOHO! TUCIUIUINHE, a TakKe
KOHCYJIBTAIIHS TIepe]] 9K3aMEHOM.

Metoandeckue peKOMEHIAlNH 10 00YYEHMIO JIML C OTPAHNYEHHBIMU BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIUI0B
ITpodeccopcko-iegarornaecKuii cCocTaB 3HAKOMHUTCS C TICUXOJIOT0-(PU3HOIOTHYECKHUMHI 0COOCHHOCTSIMU 00YJaIOIINXCsl HHBAJIHIOB
1 JINII C OTPaHWIEHHBIMU BO3MOXXHOCTSIMH 310p0oBbst (OB3), HHANBUIyaIBHEIME IPOTpaMMaMHy peaOHINTAIIMN HHBATUIOB (TIpH
Hanmmuny). [Ipu HeoO6X0ANMOCTH OCYIIIECTBIIACTCS JOMONHUTENbHAS TOAIEPKKa [IPEHOAaBaHNs TEIOTOPaMU, ICUXO0JIOTaMH,
COLIMAIBHBIMU PaOOTHUKAMHU, IPOLIEIIIMMHU TOATOTOBKY aCCUCTEHTAMHU.

B cooTBeTCTBUM ¢ METOMMIECKAME pekoMeHaarusiMu MunoOpaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
HPEAIoIaraeTcs NCHOIb30BaTh COIMAIBHO-aKTHBHBIC U PE(IICKCHBHBIE METOJIBI O0YICHUS, TEXHOJIOTUH COLMOKYIBTYPHOH
peadmIMTanry ¢ UENIbI0 OKa3aHUsI MOMOILIHU B YCTAHOBJIEHUH MOJTHOLUEHHBIX MEKINYHOCTHBIX OTHOIIEHUH C IPYTUMHU CTYIAEHTaMH,
CO3JJaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymie. [Tonbop 1 pa3paboTka y4eOHBIX MaTepHaioB
TIPOM3BOJIATCS C YIETOM IIPEIOCTaBICHNS MaTepHala B pa3IMIHbIX (opMax: aynnaabHON, BU3YalbHOH, C HCIIOB30BAaHHEM
CTEHHUATBHBIX TEXHUUECKUX CPEACTB U HH(OPMAIIMOHHBIX CHCTEM.

OcBoenue aucuuiuingbl Juamu ¢ OB3 ocylecTBisieTcs ¢ UCIOIb30BAaHUEM CPEACTB 00yUeHHsI OOLIETo U CIIELHaIbHOTO
Ha3Ha4YeHU (TIepCOHATBHOTO M KOJUICKTHBHOTO HCIIONIB30BaHMs ). MaTeprabHO-TEXHHIECKOe 00ecTIedeHNe IpeIyCMaTpHBaeT
npucriocoOsIeHne ayTuTopuit k Hykaam iun ¢ OB3 (pu HeoOxoaumocT).




