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Mporpammy ouvcumnnuHbl paspabotan(a)(1) AoueHT, K.H. (noueHT) KoctepuHa E.A. kadenpa
MOLENNPOBaHNS 3KONOrMY4EeCKUX CUCTEM oTaeneHne akonorum , Ekaterina.Kosterina@kpfu.ru ;
JOUEHT, K.H. Ynxukosa H.A. kadpenpa MogennmpoBaHns 3K0ONOrM4ecknx CUCTEM OTAENEHME 9KONOTNN
, Nelly.Chizhikova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

hopMMpoBaHMe NpeacTaBneHns 06 3KCNepPTHbIX WKanax M COBPEMEHHbIX METO4aX MHOrOMEPHOrO
CTaTUCTMYECKOro aHanmsa gaHHblX B 9KOMOrnu: opanHaumm n Kknaccugoukaumm; goopmmposaHme
NOHMMaHUs 0bWwKmx 1 Hanbonee BaXXHbIX MOHATUIA U MATEMATUYECKON OCHOBbLI AaHHbIX METOLOB U
pasBMTME NPaKTUYECKMX HABbIKOB aHann3a aaHHbiX. Bce 310 MoXeT BbiTb MCMONb30BaHO
BbIMYCKHMKAMW B NPOCDECCMOHaNbHOM AesaTeNnbHOCTM B 061acT oXpaHbl OKpyXXatowein cpenbl 1
OLIEHKW BO3LENCTBUI HA OKpYXatoLyto cpeny, a TakXe BO BCEX Hay4HbIX U MPaKTU4eckux obnacrsx,
roe TpebyeTcs aHanu3 BAUSIHAS YeNOoBEeYECKOM AeSTENbHOCTU 1 YCNIOBUIA OKpyXatolwel cpeapbl Ha
CTPYKTYPY M COCTOSIHME COOOLLECTB PACTEHUIA N XXNBOTHBIX.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.1B.3 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoi nporpammel 022000.62 Dkonorms n NPUPOAONONb30BaHNE U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

Oucumnnuna "Knaccudoukaums HabnoaeHnin, akonornyeckas opanHauns n CUHTakcoHoMns"
(B3.1B.3) oTHOoCUTCS K BapmatuBHOM YacTy y4ebHoro umkna b3 "lMpodeccrnoHanbHble
(cneumnanbHble) gucuunnnHbl" npodouns "MogenvposaHue B 3konornn” n ocsameaetcs Ha 4 kypce (7
cemecTp). OHa 6a3upyeTcst Ha 3HAHMSAX U YMEHUSIX, BbIpaboTaHHbIX MPU MPOXOXAEHUN 0OLWNX KYPCOB
MareMaTn4yeckoro u ectecTBeHHoHay4Horo umkna (b2) "Marematuka", "MIngopmartumka", "Teopus
BEPOATHOCTEN M MaTcTatUCTUKa" 1 0bwmx KypcoB npodpeccuoHanbHoro uukna (b3) "Obuwas
akonorus", "BuopasHoobpasue". NonyyeHHble NPy OCBOEHUW OUCLUMANHBI 3HAHUS U YMEHUS
obneryatot ocBoeHune aucuunivH "MogennpoBaHve 1 aHanm3 NPOCTPAHCTBEHHbIX AaHHbIX",
"KoMnbloTepHble NporpamMmmbl NPUKNAaAHON CTAaTUCTUKN" BApUaTUBHOM YacTu npodouns
"MogenvnpoBaHue B 9Konormmn”, a Takxe MoryT ObiTb UCNONb30BaHbI NPW BbINOIHEHNM
Hay4YHO-MccneaoBaTenbcko paboTbl U BbiNyCKHOM paboTel bakanaspa.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNEeTEHUNN:

Pacwmndpposka
Hincpp komnereHuu npuobpetaemon KoMneTeHLUn
OK-1 BNafeTb KynbTypoW MbIWIEeHNS, CMOCOBHOCTBIO K 06006wWeHMI,
(oémeKyanyprle aHanunsy, BocrnpusT1io nHgpopmauum, nocTtaHoBKe Lenn u
KOMNeTeHL M) BbIGOPY nyTei ee NOCTUXEHNS
OK-13 BnageTb OCHOBHbIMM MeToAamu, crocobamm n cpeactesamu
(0BlLueKynbTypHbIE NONyYeHNs, XpaHeHus, nepepaboTkn NHGOpPMaLMKN, UMETb
KOMneT)éHmXM) HaBblkW PaboTbl C KOMMBIOTEPOM KaK CPELCTBOM yrnpaBneHus
NHJoopMaLnen
OK-2
(oémeKyanyprle YMETb NIorn4eckn BepHoO, apryMeHTMpoBaHHO N ACHO CTPOWUTb
KOMMETEHLINN) YCTHYIO 1 MNCbMEHHYIO peyb
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Pacwmndpposka

npuobpeTaeMoi KOMNeTeHL NN
nmeTb 6a30Bble 3HAHMSA B 06NaCT UHGOPMATUKN 1
COBPEMEHHbIX reOMHGOPMaLIMOHHbIX TEXHONOrNA, BNaneTb
HaBblKaMW NCMOMb30BaHMS MPOrPaMMHbIX CPEACTB 1 paboTbl B
KOMMbIOTEPHBIX CETSX, YMEHUEM CO3aBaTb 6a3bl AaHHbIX 1
ncnonb3oBaTb pecypcol VIHTepHeTa, BnageTb
MMC-TexHonornamm; ymeTb pabotartb ¢ MHpopMauuen ns
pasfiM4yHbIX UICTOYHMKOB OJ15 peweHns NpogpecCnoHanbHbIX 1
coumanbHbIX 3a0a4

obnanatb 6a30BbIMU 3HAHMAMU B 06NaCTV oyHOaMEeHTaNbHbIX
MK-1 pasnenoB MatemMaTuku B 06beme, HE06X0OMMOM AN15 BNaneHus
(NpogpeccuoHanbHble MaTemMaTM4ecKM annapaTtoM 9KONOrMYEeCcKMX Hayk, Ons
KOMMNeTEeHLMM) 06paboTky MHGOPMaUMK U aHanM3a OaHHbIX MO 3KONOTMK 1
NPUPOLOMNONb30BAHUIO

MK-11 BnageTb Metogamm obpaboTku, aHanma3a u CUHTe3a NoneBoit u
(npodheccunoHanbHble nabopaTopHO 9KONOrM4eCKO MHGOOPMAaLIMM 1 UCMONb30BaTb
KOMNeTeHLmm) TeopeTnyeckmne 3HaHUs Ha npakTmke

obnagatb 6a30BbIMM 3HAHMSIMU (PYHOAMEHTaNbHbIX Pa3nenoB
U3NKK, Xummum 1 ruonornm B 06eme HeobxoANMOM Ansi
OCBOEHUS (PUNYECKMX, XMUMUYECKUX N BMONOrMYECKMX OCHOB B
9KONMOrnn 1 NPMPOAONONb30BaAHMN, UMETb NPEeACTaBNEHNE O
MK-2 COBPEMEHHOWN eCTeCTBEHHOHAY4YHOW KapTUHe Mupa, BnageTb
(NpogpeccuoHanbHble MeToAamy XMMUYeCKoro aHannsa, a Takxe metrogamu otbopa u
KOMMEeTEHLMN) aHanmaa reonornyeckmx n 6nonormyecknx NPoob, MMEeTb HaBbIKM
NOEeHTMUKaLUN 1 onmcaHns Bruonornyeckoro pasHoobpasus,
€ro OLEHKWN COBPEMEHHbIMM METOAAMU KONMYECTBEHHOM
06paboTkm nHopmaLmm, BKIYas NCNonb30BaHNe METOLOB
NPUKNAAHON CTATUCTMKUN Y FT€OMHPOPMALIMOHHBIX TEXHONOT WA

nMeTb 6a3oBble 0bwenpodeccnoHanbHbIe
(0bLweaKonornyeckne) NpeacTaBneHns 0 TEoOPETNYECKMX
OCHOBax 0bLWei aKoNornn, reoakoIornmn, aKONOrnn YenoBeka,
couunanbHOW 3KONornu, oxXpaHbl OKpyXatouen cpenbl, 0
CUCTEMHOM aHannae n MOLENNPOBAHNM B 9KONIOTM 1
NpYPOOONONb30BaAHMM

3HATb OCHOBbI MPUPOOONONb30BAHNA, 3KOHOMUKN
NpPUPOLONONb30BaHNS, YCTOMYMBOro pasBmUTUS, METOLOB
OLIEHKM N MPOrHO3MPOBaHNS BO3OENCTBMS HA OKPYXatoLyto
cpeny, NpaBoBbIX OCHOB NPUPOLAOMNONb30BAHNSA U OXPaHbI
OKpyXatowen cpebl, ObiTb CNOCOOHBIM MOHUMATb, U3naratb U
KpUTUYeCckn aHanmauposaTb 6a30By0 MHGOpMaLMio B obnacTu
9KONOrnMv N NpUpPoaononbL30BaHNS, B TOM YACHE, C
NCNONb30BaHNEM METOO0B MATEMATUYECKON CTATUCTUKN,
reouHopMaLMOHHbIX TEXHONOMMA N MaTeMaTnyeckoro
MOOENnPOoBaHMs

BNafeTb MeTogamu NpUKnagHom aKonornm, 3Konorn4eckoro
KapTorpadonpoBaHns, 3KONOrM4eckoin akcnepTn3bl 1
MOHWUTOPWHIa; BNaaeTb Metonamm obpaboTku, aHanm3a u
CVHTe3a NoneBo 1 NnabopaTopPHO 3KONOrNYECKOIA
NHGOPMaUUN 1 UCNONb30BaTb TEOPETUYECKNE 3HAHMS Ha
npakTuke

Lncpp komneteHLUN

OK-6
(0BLeKkynbTypHbIE
KOMMeTeHuunn)

MK-4
(npodheccunoHanbHble
KOMMeTeHuunn)

MNK-6
(npodbeccrnoHanbHble
KOMMeTeHuunn)

MNK-9
(npocheccunoHanbHble
KOMNeTeHLmm)

B pesynbtaTe 0CBOEHUS OUCUUMINHbLI CTYOEHT:
1. DONXEH 3HaThb:
OCHOBbl METO0OB aHanM3a MHOrOMepPHbIX AaHHbIX.
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2. DONTXEH yMeTb:
NPUMEHATb METO bl Knaccudomkauum n opanHaumm ons peweHns npakTmyecknx 3anau.
3. 0ONXeH BnaneTb:

HeobX0,AUMbIMM TeopeTn4HeCkKMMn 3HaHNSAMIM O MHOFOMEpPHbIX pacrnpeneneHnax n npakTm4eCKknmMm
HaBblKaMW NCMNOMb30BaHUA NPUKNaOHOro nporpaMmMHoOro o6ecr|equV|9|, npegHa3Ha4eHHoro gns
peann3aunn MeTonoB aHalm3a MHOTOMEpPHbIX OaHHbIX.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:
MPMEHSITb NONYYEeHHbIE 3HAHNS U HBbIKW B CBOEI Hay4YHO-MPaKTUYECKOW OesTENbHOCTU

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMINHBI 9K3aMEH B 7 CeMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOoMnycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl MO AMCLUNIMHE/ MOOYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHow paborTbl,
Henens UX TPy A0EMKOCTb Tekywue dopmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(m--lecl(meJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. JomallHee
1.|CnHTakcoHoMMS n 7 1 4 0 2 3apaHue

9KCMepTHbIe WwKanbl.

Tema 2.

Knaccugomkaums

MHOIrOMEPHbIX Kgg;gganaﬂ
2. [Ha6nioneruii, 7 | 212 | 28 0 8 gquT

peann3auunsa MetTonos

Knaccudomkauum Ha

a3blke R.

Tema 3.

MaTtemaTtunyeckme oT4eT
3.|MeToObl opAnHaLUUK K 7 13-17 | 10 0 6

nx peanusauus Ha

a3blke R.

Tema 4.

PaHooMusaumoHHble

MeToObl aHann3a oTyer
4. OAHHbIX N UX 7 18 2 0 2

peann3aums Ha a3blke

R.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. KoHTponbHas KOHTpOSbHAs
5.|pabota no pasnenam 1, 7 18 0 0 0 paboTta

3n4

Tema . Itorosas v 0 0 0 9K3ameH
" |dopma KoHTpoOnNA

Ntoro 44 0 18

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. CUHTaKCOHOMUS N IKCMNEPTHbIE LIKaNbI.
JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

Knaccbl npupoaHbiX 06 EKTOB M 3KCMEPTHbIE WKanbl B 3KONOrn4yeckmx Haykax. CUHTakKCOHOMUS B
PUTOLIEHONOTMI: Knaccudpmkaumns pacTuTenbHOCTA, €€ CNOXHOCTb, 00yCNoBNEHHAsS KOHTUHYYMOM.
OCHOBHble NPUHUMMbI Knaccugukauum pacTUTenbHOCTU: LOMUHAHTHBIA ((OM3NOHOMUYECKWIA)
noaxon, aKonoro-gonopucTmyecknin noaxod. NpuHUMnbl BblAeNEHNS CUHTaKCOHOB. CuibHbIE 1
cnabble CTOPOHbI METOAOB NPW Knaccudomkaumm nyroebix U NecHbix coobuwects. MeTon
knaccugoukaumm bpayH-bnaHke, NOHATME O ANArHOCTUYECKMX, XapaKTEPHbIX,
AndbpepeHLMpyOWNX, KOHCTAHTHbIX Bugax. Kogekc qoutocoumnmonormyeckorn HoMEHKNaTypbl.
OCHOBHbIe BbICWNE CUHTAKCOHbI pacTutenbHoctn Poccun no knaccudmkaumm bpayH-bnaHke.
[Mporpamma Juice ong BbINONHEHUS knaccudgpukaumm no metony bpayH-bnanke.

naboparopHas pabora (2 4aca(oB)):
Pa3bop nporpammbl Juice N1 BbINONHEHNSI CUHTAKCOHOMUN.

Tema 2. Knaccupukaums MHOroMepHbIX Habn aeHUn, peanusaumns METOOO0B
Knaccudpukaumm Ha si3bike R.

NeKUuMoHHoe 3aHsiTne (28 yaca(os)):

Knaccudgoumkaums MHOroMmepHbix HabntooeHUiA: MHOrOMepHble BbIBOPKMW; MOCTAHOBKA 3a4ayu
knaccugoukaumm. Knaccudpukaums npy nofaHOCTbIO ONUCaHHbIX knaccax. [NapameTpuyeckas
Knaccudpmkauuns. Henapametpuyeckas knaccudmkaums npu Hanmumm obyyarowmx Bbioopok.
KnactepHbin aHanns. Knaccudrkaums 3anad knactepHoro aHanusa. [NapannenbHbie
Knactep-npouenypbl, UICNOMb3yloWwme NOHATUE 3TANOHHBIX TOYEK U MHOXECTB, B Clnyyae
N3BECTHOIO N HEM3BECTHOrO Yncna knaccos. [ocnegosaTenbHble KnacTep-npouenypbl: peweHne
3apayn rpynnupoBaHus, meton k-cpenHunx. Mepbl 6n113octn 06bekTOB knaccugukaummn. Mepbl
6nu3ocTtun knaccos. Mepapxmnyeckme npouenypbl - Metoabl bnnxariwero cocena, AanbHero cocena,
HanMeHbller BHyTPUKIacCOBOW ANCnepcun, LLeHTPOB, CpeaHEB3BELLEeHHbIX PACCTOAHWUMN.
Nepapxunyeckre npouenypbl ¢ Becamu 1 6e3 Becos. Knaccmgukaums HOpMUPOBAHHbBIX AAHHbBIX.
Knaccudpmkauns onxotommyecknx gaHHbix. CpaBHEHWe pasnuyHbIX nepapxnyeckmx npouenyp.
MeTonbl NnpenBapuTenbHoi 06paboTky HabnoaeHnin. BoisiBneHne ectecTBeHHOro pa3breHuns
06bEKTOB Knaccugpmkauum Ha knaccbl. [1ocTpoeHne opeBOBUAHbIX 9KCNEPTHBIX CUCTEM U
perpeccuoHHbix agepesbeB (CART). Peannsaums Mmetonos knaccugomkaumm Ha a3bike R.

naboparopHasi pabora (8 waca(oB)):

AHanns OaHHbIX C NMOMOLLbIO Knaccudmkaumm cpencTeamm s3bika R.

Tema 3. MatemaTuueckue MeToabl OpAMHALUKN M UX peanu3aums Ha a3bike R.
neKkuunoHHoe 3aHsitne (10 4aca(os)):
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Onpegnenexne opanHauun. MpeactaBneHne aHHbIX B BUAE MHOTOMEPHOro obnaka ToYek.
MaTtemaTnyeckume MeToabl opanHaumm: 063op YeTbipex 6a30BbIXx METOLOB. AHANU3 rMaBHbIX
KoMnoHeHT (Principal component analysis, PCA), cobcTBeHHble Yncna u cobCTBEHHbIE BEKTOPA,
nHTepnpetauns. Moondukaumm Metona rnaBHbIX KOMMOHEHT: CTaHAaPTM3auns N LEHTPUPOBaHME,
NX HEOOXOAUMOCTb M Cly4Yaun NCNoNb30BaHus. MNoOHATME HENNHERHOW CTPYKTYPbl AAHHBIX,
KO3HOKNMHbI. QOGEKT apkn, addeKkT NOAKOBbI U UX NPUYUHbI. MeTon rnaBHbIX KOOpAMHAT U
HEMeTpu4yeckoe MHOroMepHoe wkanuposaHue.. AHanna cooTeeTcTems. [leTpeHanpoBaHHbIA aHanus
cooTBeTcTBMSA (6eCTPEHAOBLIA MW C yaaneHHbIM TpeHAoM). CokpaleHns Ha3BaHWii METOA0B
opAvHauUuUK, NPUHATBIE B aHIMOA3bIYHON nuTepaTtype. Metoabl NpsMOin 1 HENPSAMOM OpAnuHALUUK.
3HayeHve opavHaumnmn Ons CHUXEHUS pa3dMepHOCTU AaHHbIX. [TpokpycToBa Koppensuns.
PekomeHaaumm no eeibopy MeTonoB. Peannsaums MeTonos opanHaumm Ha sa3bike R.

naboparopHas pabora (6 4aca(oB)):

AHanun3 OaHHbIX C NOMOLbIO OpaonHauun cpenctesamMn CUCTEMbI R.

Tema 4. PaHOOMU3aLMOHHbIE METOAbI aHann3a JaHHbIX U UX peanu3aums Ha s3bike R.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

TecT MaHTens ons NpoBepky CBSA3N Mexdy 06 bekTaMn kak anbTepHaTnBa KOppPensunoHHOMY
aHanmay, anroputm metoga. Meton ANOSIM aHanu3a cxoncTea rpynn 06 beKkToB Kak anbTepHaTMBa
OMCNEPCUOHHOMY aHannsy, anroput™m Metoga.

naboparopHas pabora (2 4aca(oB)):
AHanns OaHHbIX CMOMOLUWbIO PaHAOMN3aLUMOHHbBIX METOOOB CpenCTBAM CUCTEMDI R.
Tema 5. KoHTponbHas paborta no paspenam 1,3 n 4

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Pasnen Cemect Henens | camocrositensHon [TpPymoeMKoCTb g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 1. noaroToeka
1.|CnHTakcoHoMus n 7 1 JOoMallHero 4 ggz;:lm"'eee
9KCMNEPTHbIE WKanbl. 3agaHus
Tema 2. noarotoBska K
Knaccudmkaums KOHHT ONBHOIA 6 KOHTPONbHas
MHOTrOMEPHbIX aéoge pabota
2.|HabnogeHuin, 7 2-12 |P
peann3aumnsa MetTonos
Knaccudrkaumm Ha MOAroTOBKA K 14 oTyeT
asbike R. oTHeTy
Tema 3.
MaTtemaTtnyeckume
3.|MeToObl opanHaLUUKU 1 7 13-17 g?fersTOBKa 5 16 oT4eT
nx peannsaums Ha y
a3blke R.
Tema 4.
PaHooMmsaumnoHHble
MeToLbl aHann3a noarotoeka K
4. OaHHbIX N NX / 18 oT4yerty 4 oTHeT
peann3auns Ha a3blke
R.
Tema 5. KoHTponbHas noAarotoBska K
o KOHTPONbHas
5.|pabota no pasgenam 1, 7 18  |KOHTPONbHOWA 2 260&211 a
3un4 paboTte P
Ntoro 46
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Nekuun copepxat B cebe N3noxeHne MaTeMaTn4ecknx OCHOB METOLOB M pa3bop KOHKPETHbIX
cuTyaumin npumeHeHns Metonos (case study) ¢ ICNoNb30BaHMEM KOMMbIOTEPHbIX Npe3eHTaumin. Ha
KaX[4on nekumu npennonaraeTcs onpoc CTyAeHTOB MO Npenplaywemy marepuany.

ﬂa6opaToprle 3aHATNA NMPOBOOATCA B KOMIMbOTEPHOM KjiacCe C NCNo/1b30BaAHNEM INOTOBbIX NMakeToB
npuknagHbiX nporpamMmm n MeToon4eckumnx p8.3pa6OTOK npenonaBaTeneVl Kadpenpbl MmooennposaHms
9KONOrMyecknx cucteM. Ha kaxaom 3aHaTmm npeanonaraeTcsd rpynnosoe O6CY)K,E|.eHV|e
nocTaBNeHHOW 3a4a4u1, CNOXHOCTEN npun ee peweHnn n Nony4eHHbIX pe3dynbTaTos.

MHTepakTrBHble OOPMbI MpoBeaeHNs 3aHATUIN cocTaensatoT 40% ayanTOpPHOWN Harpy3sKku.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CUHTAaKCOHOMMSA N 9KCMNepTHbie WKanbl.
JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

CTyneHTam 6yneT npeasioxXeHo 3arnofHUTb rnoccapuii no Teme, NMb6o CaMoOCTOSITENIbHO NOCTPOUTb
CMHTACOHOMMYECKYIO Knaccugoukaumio ¢ MomoLLbio nporpammel Juice.

Tema 2. Knaccudpumkaumsa MHOromepHbIX Habn oeHUn, peannsaums MeTonoB Knaccudpukauum
Ha s3biKe R.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

CtyneHTy 6yneT npeanoXeHo NMMCbMEHHO OTBETUTbL HA BOMPOCHI, CBA3AHHbIE C TEMATUKOM
Knaccugpmkauum MHOrOMeEpHbIX Habno AeHNIA.

OT4YeT , NPUMEepPHbIe BOMPOCHI:

CtyneHTam byneTt npeasioXeHo caMoCcToSATENbHO MPOBECTM Knaccudomkaumio y4ebHbIX AaHHbIX U
NOArOTOBMTb OTYET, C ONCAHNEM KoJa W rpadouyeckmm 1 TabnnyHbiM onMcaHMeM pesynbTaTos.
Tema 3. MaTteMaTMyeckue MeToabl OPAUHALIMM M UX peann3aums Ha s3bike R.

OT4YeT , NPUMEpPHbIe BOMPOCHI:

CTyneHTam byneTt npeasioXeHo CaMoCcToSITeNIbHO MPOBECTY OPAMHALMIO y4eOHbIX OaHHbIX 1
NOArOTOBMTb OTYET, C ONUCAHNEM KoJa W rpadduyeckmm 1 TabnnyHbIM ONMCcCaHMEM Pe3yNbTaToB.
Tema 4. PaHpOMM3aLNOHHbIE METOAbI aHaNIN3a JaHHbIX U UX peanu3auus Ha asbike R.
OTYeT , NPUMEPHbIE BOMPOCHI:

CtyneHTam byneT npeanoxeHo CamoCTOATENbHO NPOaHaNn3npoBaTh y4ebHble JaHHbIe MeETOAAMU
Mantel n Anosim 1 NOAroTOBMTb OTHET, C ONUCAHMEM KOJa U rpadonyeckM 1 TabnmnyHbIM OnmncaHmem
pe3ynbTaToB.

Tema 5. KoHTponbHas paboTta no paspenam 1,3 n 4
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

[MpvMepHbI BONPOC ANs NPOBEAEHNS KOHTPONbHOW: Bbl XOTUTE NPOOpAMHMPOBATL yroBble
coobuiecTBa pacTeHuii. B kayectse nHpopMaumm y Bac eCTb faHHbIE O MPOEKTUBHOM MOKPbITUN
TpaBAHUCTbIX BMOOB. Kakoi n3 MetooB opAMHaLUN Bbl MOXETE NUCMNOSb30BaTb (BO3MOXHO
Hecko/bko BapunaHTtos oTeBeTa): A) Metoabl npsimon opanHaumm b) Metoabl Henpsamon opanHauun B)
Ananus cootsetcTtBus [) KaHOHMYeCcKMin aHannma3 cooTBETCTBUSA

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHY:

TekywWwuii KOHTPOMb YCNEBAEMOCTU 1 KOHTPOJb BbIMONHEHNS CAMOCTOSTENbHON paboThl
OCYLLECTBASIOTCS NYTEM YCTHOrO ONPOCa CTYAEHTOB Ha NEKUMSAX, NPOBEPKN PELIEHWNA Ha
NPaKTUYECKUX 3aHATUSX 1 NO pe3ynbTaTaM BbiMONHEHUS KOHTPONbHON paboTbl. CamocTosTenbHas
paboTa CTyoeHTOB NpennonaraeT NPOBELEHNE CAMOCTOSTENBHOrO aHanu3a AaHHbIX, NpopaboTky
TEOPETNYECKOro Matepmana u pasButne NPakTNYeckmx HaBbIKOB C UCMONb30BAHNEM OCHOBHOWA 1
LOMONHUTENBHOW NuTepaTypbl U NIHTEPHET-UCTOYHNKOB.
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MpumMepbl 6uneTos.

Bunet N 1

1. CMHTaKCOHOMMS B (OUTOLIEHONOMMM: KNaccuaukaums pacTUTeNbHOCTU, €€ CNOXHOCTb,
0bycnoBneHHas KOHTUHYYMOM.

2. MeTopg rnaBHbIX KOOpAMHAT.

Bunet N 2
1. Knaccmndgpukaums npy noaHOCTbIO ONMCAHHbIX Knaccax.

2. Tect MaHTens onsi NpoBepKu CBS3n Mexay 06 beKkTaMmn Kak anbTepHaTUBa KoOppensiLuMoHHOMY
aHanunay

7.1. OcHoBHas nuTeparypa:

Teopwus BepoATHOCTEN N MaTeMaTuyeckasa ctatuctuka, [ mypmad, Bnagummnp Egomumosuy, 2007rT.

2. MeTonbl akoHoMeTpukn: YuebHuk / C.A. AliBassH; MockoBckas wkona akoHomuky MIY nm. M.B.
NomoHocoea (MW3). - M.: Maructp: UH®PA-M, 2010. - 512 ¢. (BOCTYNHO N0 YHNBEPCUTETCKOW
noanucke Ha http://znanium.com/bookread.php?book=196548)

3. Brian Everitt, Torsten Hothorn. An Introduction to Applied Multivariate Analysis with R. Springer,
2011. (LOCTYNHO MO YHMBEPCUTETCKON NOAMNNCKE Ha caiTe nagarenbcrea Springer
http://link.springer.com/book/10.1007/978-1-4419-9650-3/page/1)

4. Caeenbes A.A., Myxapamosa C.C., lNuntoruH A.I'. icnonb3oeaHue a3bika R ons ctaTmctnyeckon
06paboTkm faHHbIX: y4ebHO-MeToanyYeckoe nocobue. - KasaHb: M3g-so KI'Y, 2007. (B cBo604HOM
nocTyne B kaTanore y4ebHbix pecypcoB KDY http:/kpfu.ru/publication?p_id=59689)

5. Casenbes A.A., Myxapamosa C.C., MNMuntornH A.I". OcHoBHble NoOHATUA A3bika R:
y4yebHo-mMeToanyeckoe nocobue. - Kazanb: M3a-8o KI'Y, 2007. (B cBoboaHOM JOCTYyrNe B KaTasnore
y4ebHbIx pecypcoB KDY http://kpfu.ru/publication?p_id=59687)

6. Wolfgang Karl Hardle, Léopold Simar. Applied Multivariate Statistical Analysis. Springer, 2012.
(DOCTYMHO NO YHMBEPCUTETCKOM NOANUCKE Ha canTe nsgartenbcrea Springer
http://link.springer.com/book/10.1007/978-3-642-17229-8/page/1)

7.2. JlononHuTenbHasa nuteparypa:

MHOroMepHbIn aHann3 gaHHbIX MeETo4aMmn NpUKNagHon ctatuctukmn, bapkosckuin, CtaHncnas
CraHucnasosuy;3axapos, Bsayecnas Muxannosuy;Jlykawos, AHopein Muxannosuy, 2010r.

2. KomMnbloTepHble TEXHONOrMM aHann3a AaHHbix B akoHoMeTpuke / .M. LalinTtberos. - 2-e uag.,
ncnp. u gon. - M.: Bysosckuit y4ebHuk: MIHOPA-M, 2010. - 578 c. (umeeTcs B 6ubnnoteke 3HaHUyM
http://znanium.com/bookread.php?book=251791)

3. banauH, K. B. Teopns BeposATHOCTEN 1 MaTeMaTU4eckKas ctaTtucTuka [OnekTpoHHbI pecypc] :
YyebHuk / K. B. BanouH, B. H. Bawnbikos, A. B. Pykocyes. - 2-e n3ga. - M.: awkos n K, 2010. - 473
c. (umeeTca B Bubnuoteke 3HaHnyM http://znanium.com/bookread.php?book=414902)

4. l'yceea E.H. Teopusi BeposiTHOCTE 1 MaTemMaTnyeckas ctatuctuka : y4eb. nocobme. M: dnuHTa,
2011. - 221 c. (http://www.znanium.com/catalog.php?bookinfo=406064)

7.3. UHTepHeT-pecypcChbl:

HayyHas 6ubnuoteka napnarensctea Springer - http:/link.springer.com

Cratuctmnyeckas cuctema R - http://www.R-project.org

Crtpanunua Ordination methods for ecologists yHusepcuteta Oknaxombl - http://ordination.okstate.edu/
CTtpaHnua naketa vegan ons MHOrOMEPHOro aHanuaa naHHbix - http://vegan.r-forge.r-project.org/
CtpaHunua pa3paboTynkoB nporpammbl Juice - http://www.sci.muni.cz/botany/juice/

PerncrtpaumnoHHbin Homep 221015 SAEKTPOHHBH
e P VHHUBEPCHTET

CtpaHmua 9 ua 11. JIR YHHBEPCHTET



Mporpamma omcumnnmHel "Knaccmdprkaums HabnioaeHuiA, aKonornieckas opamHaums n cuHtakcoHomms"; 022000.62 Skonorus n
npYPOLONONb30BaHNE; OOLEHT, K.H. (ooueHT) KoctepuHa E.A. , poueHT, K.H. Ynxmkosa H.A.

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHune aoucumnnuHbl "Knaccudpvkaums HabniogeHuin, akonormieckas opamHaumus n
CVIHTaKCOHOMMS" NpeanonaraeT UCMoNb30BaHNe CneayroWwero MaTepuanbHO-TEXHNYECKOro
obecneyeHuns:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIVA JOCTYMN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/TOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9B6C "ZNANIUM.COM" comepXuT Npon3BefeHns KpynHEnLwmnx POCCUACKNX YYEHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CrPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agadms n n3naHus,
BbiMyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHMaM hefepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BIr1O) HoBoro nokoneHus.

MpoekTop 1 MHTEpPaKTMBHAA OOCKA; KOMMbIOTEPbI C YCTAHOBNEHHOW cucTemoli R.

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHno 022000.62 "9konorns 1 NpMpPoLONob30BaHNE" 1 NPOUIIIO NOATOTOBKM
MogennposaHue B 3K0NOrnu .
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