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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Myxapamosa C.C. kadenpa
MOLENNPOBAHUS 3KONOrMYEeCKNX CUCTEM oTaeneHune akonorum , Svetlana.Mukharamova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensimn ocBoeHms oncumninHbl "KoMnbloTEpHbIE TEXHONOMUI U CTAaTUCTUYECKME METOLbI B 9KONOMU
M NPUPOLOMNONb30BaHNN" SBNSOTCS NOArOTOBKA K HayYHO-MCCNEenoBaTeNbCKOM AeSTENbHOCTH,
CBSI3aHHOW C M3Y4EHMEM W YACNEHHBIM ONMUCAHNEM SIBNEHWUIA B 06NacTh 3KONOrnu,
NPMPOLONONb30BAHUS, a TaKXe B CMEXHbIX 0b6nacTsix. B pe3aynbTate 0CBOEHWUS AAHHOW ANCLMMIUHDI
LONXHbI 6bITb N3Y4eHbl COBPEMEHHbBIE KOMMbIOTEPHbIE TEXHONOrUM 06paboTKy MHpopMaLK
MeToAaMy MaTeMaTn4eckoin CTaTUCTUKN, NP1oBpeTeHbl HaBblk PaboTbl C MPOrPaMMHbIMU
cpeacTBaMy aHanmsa v MoLeNMPOBaHNS AAHHbIX.

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

[aHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.3 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBaTtenbHoit nporpamMmbl 05.04.06 Skonorns 1 NPUPOLAONONbL30BaHNE N OTHOCUTCS K 6a30BOWA
(obwenpodpeccrnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

OducumnnuHa 'KoMnbioTepHble TEXHONOMNM U CTAaTUCTUYECKME METOLbl B 3KONOMMN U
NPVPOAOMNONb30BaHNN' OTHOCKTCS K 0BLEeHay4YHOR YacTn y4ebHOR nporpamMMbl MarmcTpaTypbl
'Okpy>xatowas cpena, arpo- 1 NpoaoBonbCTBEHHAs 6esonacHocTh'. Ee nayyeHune 6asmpyetcs Ha
3HAHNSX N YMEHUSIX, MONYYEHHbIX NPU N3YYEHUN 0BLWMX KYPCOB MO TEOPUUN BEPOSTHOCTEN 1
MaTemMaTU4ecKol cTaTUCTMKM B pamMkax bakanaspuara unu cneuvanmrera.

3HaHWS 1 YMeHWs, NONyYeHHble NMPU N3YYEeHUW OAHHOW AUCUMNANHBI, HEOOXOAUMbI NS OCBOEHUS
OMNCUMnInH 'TeonHMOopPMaLMOHHbIE TEXHONOTMU B 3€MNIENONb30BaHNMW, 3EMIEYCTPONCTBE U
CenbCckoM x03siicTBe', 'Trnnsaums, knaccmukaums 3eMenbHbIX PECYPCOB, 3EMENbHbIN kKaaacTp', a
TakXxe npu BbIMONHEHUN MarucTepCcKnx auccepTauunia, CBsa3aHHbIX ¢ 06paboTkoi 1 aHann3om
LaHHbIX B 06/1aCTM 3KONOMUM U NPUPOAONONb30BaHMSI.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNEeTEHUNN:

PacwmcbpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-3 FOTOBHOCTbIO K CaMOpPasBuTmIo, camopeann3aasmm
(0BuiexynbTypHEle MCMONb30BaHUIO TBO pL|e0|<oro HOTeHupmana ’
KoMMeTeHuunn) P
CMOCOBHOCTBIO NPUMEHSITb COBPEMEHHbIE KOMMbIOTEPHbIE
OMK-2 TexHonoruv npu cbope, xpaHeHun, obpaboTke, aHanm3e u
n ye reor NYeCKOMn UH Mauun U oNs peweHuns
(NnpodheccunoHanbHble epefiate reorpacnecko cpopmau AnA pewe
Hay4YHO-MccnenoBaTenbCkmx 1
KOMreTeHuunn)
NPON3BOACTBEHHO-TEXHONOMMYECKMX 3a4ay
npogpeccnoHanbHOM OeATeNbHOCTU
OMK-6 BNageHne MetTofamMmn OueHKN penpeseHTaTMBHOCT MaTepuana,
(IPOOECCHOHANbHBIE obbema BbIGOPOK NP NPOBEAEHUN KONMYECTBEHHbIX
KOFI?M'IeTeHLI.I/II/I) NccnenoBaHUn, CTaTUCTUYECKMMU METOAAMUN CPABHEHUS
MONYYEHHbIX OAHHBIX 1 ONpeaeneHns 3aKOHOMEPHOCTEN
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Pacwmndpposka

npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTBLIO DOPMYNMpPOBaTh NPOBAEMbI, 3a4a4M U METOAD
Hay4HOro mccnenosaHuns; nony4atb HoBble 0OCTOBEPHbIE
pakTbl Ha OCcHOBE Ha6J'IIO,£I,eHI/II7I, OnbITOB, HAY4YHOro aHann3a
MK-1 SMMUPUYECKNX OaHHbIX; pedbepunpoBaTb HayyYHble TPpyabl,
COCTaBNATb aHaNUTN4eCKne 0630pbl HaKOMMEHHbIX CBEOEHNIA B
MUPOBOW HayKe 1 NPOV3BOACTBEHHOW OesaTenbHOCTW; 060bwaTtb
nony4yeHHble pe3ynbTaTbl B KOHTEKCTE paHee HAaKOMNMEHHbIX B
Hayke 3HaHWI; doopMynmpoBaTb BbIBOObI U NpakTU4eckue
pekoMeHgaunmm Ha OCHOBE penpe3eHTaTuBHbIX N OPUrMHabHbIX
pesynbTarax uccnenosaHui

MK-3 BnageHnemM oCHoBaMM I'IvaeKTI/IpOBaHI/ISI,
9KCMepTHO-aHaNnnTn4eCckKon nesaTeibHOCTU 1 BbINOMHEHNA
nccnenoBaHuin ¢ NCNONb30BaHMEM COBpPEMEHHbIX NoOxon0B U
MEeTOO0B, annapartypbl N BbIYNCITUTENTIbHbIX KOMNNEKCOB

nK-4 CNOCOBHOCTbIO NCMONb30BaTh COBPEMEHHbIE METOLb
06paboTkn 1 NHTEPNPETaLUN SKONOrMYECKO HGDOPMAaLIMN NPK

Lncpp komneteHLUN

(npodhbeccmoHanbHble
KOMMeTeHuunn)

(npodbeccmoHanbHble
KOMreTeHuun)

(KI'CI)%CI)_ICS_I_GeC:LI:IV?:)aHbeIe npoBeneHnn Hay4HblX 1 MPON3BOACTBEHHbIX VICCJ'Ie,EI,OBaHVIVI
3HaHne COBPEMEHHbIX KOMMbIOTEPHbIX TGXHOJ'IOFI/II7I,
NPUMeHsieMbIX Npu cbope, xpaHeHnn, obpaboTke, aHannse n
OK-2 nepenaye reorpagomyeckon nHdopmaumm; CnocobHOCTbIO
(0blWeKynbTypHbIe CaMOCTOSATENIbHO UCMONb30BaTb COBPEMEHHbIE KOMMbIOTEPHbIE
KOMI'IeTeHLI,I/IVI) TexXHONIornnm onsg peweHnsa Hay4Ho-nccnenoBatenbCknx m

NPOW3BOACTBEHHO-TEXHONOMMYECKMX 3aaad
npogpeccnoHanbHOM OeATenbHOCTH

OK-4 BNafeHne MeTonamm OLEeHKN penpes3eHTaTMBHOCTM Mateprana,
obbema BbI6OPOK NP NPOBEAEHNN KONNYECTBEHHbIX

(K%?’I”#;%’:'ZTXE)H"E nccnenoBaHuim, CTaTUCTUYECKUMU MeTO4aMU CpaBHeHMS
NONTYYEHHbIX OaHHbIX U onpeneneHns 3aKkOHOMepHoCTeNn
BNafeHneM MetTooamu OLEHKM penpe3eHTaTtuBHOCTU

OlK-4 MaTepuana, obbema BblbOpPOK Npu NPOBELEHUN

(NMpodheccmoHanbHble KO/TMYECTBEHHbIX NCCNEef0BaHUN, CTATUCTUYECKMMN METOLAMMU

KOMMeTeHuunn) CPaBHEHUS NOMYYEHHbIX AaHHbIX 1 ONpeaeneHns

3aKOHOMepPHOCTEMN

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOMNW, MPUMEHSIEMble NpK 06paboTke 1 aHanmae nHopmMauum
B 06/1aCTV 3KONOrUM 1 NPUPOAONONb30BaAHMS

2. DONIXEH yMeTb:

CaMOCTOATENbHO BblIbMpaTh NOAXOASIMNE METOABI CTATUCTMYECKOrO aHanmaa 1 MOLENNPOBaHNS,
NPOBEPSATb BbIMNONHEHME YCNOBWIA NX NMPUMEHEHUS, BbIOUPATL NPOrpaMMHble CPeAcTBa, peanuayoLmne
3TN MeTOobl

3. DONXEH BnaneThb:

HaBblkaMy pPaboTbl C KOMMbIOTEPHBIMU NPOrpamMMamMun CTaTUCTUYECKO 06paboTKy AaHHbIX U
MOOENMpPoBaHMs

NPUMEHSTb NONyYEHHbIE 3HAHWS 1 HABbIKW HA NPaKTUKE, HECTU OTBETCTBEHHOCTb 3a pe3ynbTat
BbINONHEHMS PaboThI.
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4. CTpyKkTypa U cogepXxaHue AUCLUMNUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLMMNIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUMNMNINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yoo0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl Mo AucuMNIMHe/ MORYNIO
TemaTuueckui NnaH GUCLUNINHBI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywme cpopMbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspen
N AducuunnuHel/ CemecTp
Moayns

Nekunn

Tema 1. MeTonbl
onucarenbHom
crtatuctuku. lNposepka
runotes. ViccnepnosaHuve
CBSI31 KONNYECTBEHHbIX
NPW3HaKoB.
KoppensunoHHbIia
aHanu3 u
1.|perpeccunoHHbIn 1 1-2 6 0 2
aHanus.
Crartuctnyeckoe
nporpammHoe
obecneyeHne. SA3bik 1
cpena CcTaTucTU4eckoro
nporpammmnpoBaHns R.

NnMCbMEHHOE
JomalliHee
3agaHune

Tema 2. [porpammbl Ha
asbike R. Co3paHve Ha
a3blke R ckpunTta ons
CTaTUCTNYECKOro MMCbMEHHoe
5 [onmcaHns Habopa 1 3.4 0 0 6 nomaiuHee

OOHOMEPHbIX BLIOOPOK. 3afaHue
Peannsauns Ha a3bike
R nposepku
CTaTUCTUYECKMX
rmnores.
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Bugbl n yachbl
Paszen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")ﬂ;;}r;”b'/ CeMecTpPl.oectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 3. Peanusaumns Ha

a3blke R nccneposaHms

ﬁ;ﬂiﬂ:gg:qecmewblx MCBMEHHOE

‘ o MallH

3.[[ocTpoeHne nnHenHom 1 5-6 0 0 6 ggu:Hm:e

perpeccuu.

Peannsaumns Ha s3bike

R 0606LeHHoiA

NNHENHOW MoOenn.

Tema 4. Peanusauus Ha

a3blke R NMUCbMEHHOE

MOOennpoBaHns i aomalHee
4. HENMNHENHbIX 1 -8 0 0 4 3agaHue

3aBMCUMOCTEN.

CpaBHeHune mogenen.

Tema . Itoroeas 1 0 0 0 9K3aMmeH
" |dpopma KoHTponsA

NToro 6 0 18

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. MeToabl onucarenbHom ctTaTUCcTUKK. Nposepka runortes. UccneposaHue cBA3N
Konun4yecTBeHHbIX Npu3HakoB. KoppensiuMoHHbIn aHanus3 u perpecCuoHHbIN aHanus.
CratucTnyeckoe nporpammHoe obecrnedeHue. S13biK U cpena cTaTMCTUYECKOro
nporpammupoBaHus R.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Nexkumsa 1. Knaccugpmkaums tTunos gaHHblx. Wkansl namepeHuin. Metoabl onncaTenbHOW CTaTUCTUKN
(Tabnnubl 4acToT, F’MCTOrPaMMbl, OnmncaTenbHble CTaTUCTMKK). [NapameTpuyeckune
HenapaMmeTpuyeckme MeTobl, rmnoTesa 0 HoOpManbHOCTU pacnpeneneHus. lNposepka rmnoTes.
LncnepcnoHHbli aHanua. Ctatuctuyeckoe nporpamMmHoe obecneyerue. Jlekums 2. A3blk 1 cpena
crtatmucTnyeckoro nporpammmposanus R. MNMpoekt GNU, nporpamMmHas cpefa ¢ OTKPbITbIM MCXOLHbIM
KoOoM, cB06OHO pacnpocTpaHseMblii NpoayKT, cainT paspabortymkos (The Comprehensive R
Archive Network). Bubnnotekn R, nogoepxneaemble MeTobl. YCTaHOBKA NPOrpammbl, 3arpyska u
yctaHoBka naketoB. OcHoBHble onepatopbl. JaHHble B R (06EKTbI, TUMbl AAHHbIX, YTEHNE OaHHbIX
N3 TEKCTOBbIX (PalinoB, COXpaHEHNE OaHHbIX, Tabnuubl NPOM3BOJIbHOM CTPYKTYPbI, reHepaums
LaHHbIX). YnpaeneHne obbektamn. ApudomMeTrka U NpocTbie oyHKLMW, onepauun ¢ MaTpruamm.
"pacgovkn B R. Jlekums 3. MiccnepnoBaHne CBA3M KONMYECTBEHHbIX NMPU3HAKOB. KoppensunoHHbIR
aHanms. NpocTas nuHeliHas perpeccusi. MHoXeCcTBEHHas nuHelHas perpeccus. Obwas nuHeinHas
mogenb. OboblweHHas nuHeHas mogenb. OboblweHHas ananTuBHas Mofenb. AHanM3 OCTaTkKoB.
KoadbdomumeHT petepmmHaumn. Boibop Hauny4wero NoAMHOXECTBA Perpeccopos.
NHpopmaumoHHble kputepum (AIC, BIC), koaddomumeHT Bo3pactanumsa aucnepcun (VIF).
CpasHeHue mogenen. IHTepnpetauns mogene.

naboparopHas pabora (2 yaca(oB)):

NabopatopHoe 3aHaTMe 1. Peannsaums Ha 53bike R CTaTUCTMYECKOro ONMCcaHns O4HOMEPHOW
BbIGOPKN: YTEHME OaHHbIX M3 TEKCTOBOro dhaina. Beibopka. O6bem Bbibopky. Beluncnerve
onucaTenbHbIX CTaTUCTUK. BbiBoA Ha akpaH. [JoBepuTtenbHble MHTepBanbl. Bokc-nnoT (AWwnk ¢
ycamum). [MocTpoeHre Tabnuubl 4acToT 1 rucTorpammbl. [MpoBepka Ha HOpManbHOCTb (g-g FPaguKw,
Kputepui xm-ksagpar, kputepuii Konmoropoea-CMmupHoBa). BbiBog pe3ynbTaTtoB B TEKCTOBbIV
Goann. BeiBog rpadomyecknx pesynbtaTos B goai.
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Tema 2. lNMporpammbl Ha si3bike R. Co3paHne Ha A3bike R ckpunTa ansi ctaTMCTUY4ecKoro
onucaHusi Habopa ogHOMepHbIX BbIOOPOK. Peanuaauums Ha a3bike R npoBepku
CTaTUCTUUYECKMX rnmnortes.

naboparopHas pabora (6 4aca(oB)):

NabopaTopHoe 3aHsTUE 2, 3. HannucaHue Ha s3blke R ckpunTta ons ctaTucTUYecKoro onncaHums
Habopa ogHOMepHbIX BbIBOpOK: Nporpammbl Ha si3bike R. Pepaktop Tinn-R. Onepatopbl Lnkna.
Monb3oBaTtenbckme pyHKuMK. 3arpyaka AaHHblx. [locnenosatenbHoe hopMMpoBaHne BbIBOPOK U KX
aHanu3. BbiBog pes3ynbTatoB B TEKCTOBbIE U rpadonyeckme dhannbl. HTepnpeTaunsa pesynbtaTos
cTatucTnyeckoro onucanus. JlabopaTtopHoe 3aHsaTue 4, 5. Peanusaums Ha s13bike R npoBepkm
crarucTnyeckmx runotes: 'eHepaumnsa naHHbIX. [posepka runoTead. [posepka rmnoTesbl 0
paseHcTBe gucnepcuit (kputepuin Guwepa.). lNposepka runotesbl 0 paBeHCTBE MATOXUAAHWIA
(kputepuin CtbiogeHTa). BoiBog pedynbTatoB C MCNONb30BaHWEM YCIOBHOrO oneparopa.
JducnepcuroHHbIi aHanna. Peannsauuns Ha a3bike R nccnenosaHns CBS3M ABYX KONMMYECTBEHHbIX
npuaHakos. KoppensaumoHHbIn aHanus.

Tema 3. Peanusauusa Ha si3blke R nccnepnosaHusi CBsi3uM KOJIMYECTBEHHbIX MPU3HaKOB.
MocTpoeHue nuHenHoun perpeccun. Peanusaumns Ha sa3bike R 06006LL,eHHOW NHEeNHON
Monenw.

naboparopHas pabora (6 4aca(oB)):

NabopaTopHoe 3aHsTUE 6, 7. Peannsaumns Ha s3bike R nccnenoBaHns CBSI3M KOMMYECTBEHHbIX
npun3Hakos.. [ocTpoeHne NpocTon nuHenHom perpeccun. yHkums Im(), napameTpbl 1 NX
ncnonb3osaHune. AHanns octatkos. lnarpamma paccesHus, Bu3yannsaumns noCTPOEHHOW Mogenu,
CTaHLAPTHbIN rpadoM4yeCcKnin BbiIBOL, MOCTPOEHNE OOMNONHUTENbHbBIX rpadonkoB. [1porHo3, doyHKUUS
predict(). Npeobpas3oBaHre NnepeMeHHbIX. VIHTepnpeTaums nony4eHHbIx pedynbTaToB. [locTpoeHne
MHOXECTBEHHOW NMHENHON perpeccun n ee aHanna. OTKIOHEHUS OT NPEeANONOXeHUA NMMHENHON
Mogenu (KonnMHeapTHOCTb, ee BNUSHUE Ha pe3ynbTaTbl MoaenvposaHus, VIF, Bbibop perpeccopos).
AHanns 3aBuUCMMOCTEN N HENMHENHOCTEN B OCTatkax, reTeporeHHOCTH (3aBUCUMOCTb Aucnepcun
OCTaTKOB OT MOAENbHOr0 MaToOXNaaHns), NPOCTPAHCTBEHHOM 1 BPEMEHHOW Koppensauun).
NabopaTtopHoe 3aHsTUE 8, 9. Peannzaums Ha sa3bike R 0606wWweHHoR nmHelHoin moaenn. CkansipHble
nepeMeHHble 1 hakTopbl, NpeobpasoBaHre. 3anucb NMMHENHOIO NPEANKTOPA, 3HaKK
apugomMeTnyecknx onepaunin n np., onepauns |(). BoaMoXHOCTb AUHAMUYECKOro hOpMUPOBaHNS
hopmyn. dyHkums gim(). MapameTpbl yHKUMK, aHanM3 ocTaTkos, overdispersion, nporHo3. Beibop
Haunydwero nogmMHoxecTtsa perpeccopos. MiHpopmaunoHHblie kputepun (AlC, BIC), koadhdomumeHT
BoadpacTtaHus gucnepcum (VIF). MHTepnpeTtauns pesynbtaTos.

Tema 4. Peanu3sauus Ha ai3bike R mofenvpoBaHusl HeNIMHENHbIX 3aBUCMMocTell. CpaBHeHue
moaenen.

naboparopHas pabora (4 4aca(oB)):

NabopatopHoe 3aHaTne 10, 11. Peannsaumns Ha s3blke R MogenmpoBaHust HeNMHERHbIX
3aBucumoctein. OboblweHHas anaMTnBHas Moaenb, PyHKUMs gam(). OueHka onTuManbHON CTeNeHN
CrnaxuBaHus C UCMONb30BaHMEM NepekpecTHOM nposepkn. OueHKa HENMMHENHOCTN, adDdDEKTUBHOE
4yMcno cTeneHen ceoboabl. YnpaBneHue crnaxmeaHnem, Bbibop 6asnca. AHann3 octatkos. Beibop
Hauny4lwero NOAMHOXeCTBa perpeccopos. NHdopmMaLmoHHbIe Kputepun, koadpduumeHT VIF.
NHTepnpeTtauus pesynbtaTos. JlabopaTopHoe 3aHsATMe 12, 13. Peanusaums Ha si3bike R cpaBHeHus
MoZenen, oyHKUMS anova(), CpaBHeHWe Modenen ¢ NCnonb30BaHNEM MHAOPMALIMOHHbIX
Kputepunes, oyHkuns AlC().

4.3 CTpyKTypa M cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 7 us 12. il VHI:I

S OEMALIGH



Mporpamma gucumnnunHbl "KoMnboTepHbIE TEXHONOMMN N CTaTUCTUYECKME METOObI B 9KONOrumn 1 npupoaonons3osaHun”; 05.04.06
dKkonorvsa n Nprpoaononb3oBaHne; OOLEHT, K.H. (noueHT) Myxapamosa C.C.

Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPynoOeMKOCTb
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 1. MeTtonpbl
onuncaTtenbHon
crtatuctuku. MNMposepka
rmnoTe3. iccnepnosaHune
CBS3UN KONNYECTBEHHbIX
NPU3HaKOoB.
KoppenaunoHHbIn
aHanns un
.|perpeccuroHHbIN
aHanus.
Cratunctuyeckoe
nporpammHoe
obecneveHmne. A3bIK 1
cpepna cTatucTU4eckKoro
nporpammmnposaHus R.

1-2

noarotToBka
JomMallHero
3a4aHnA

12

JOoMallHee
3anaHune

Tema 2. [Nporpammbl Ha
a3blke R. CospaHune Ha
a3blike R ckpunrta ong
CTaTUCTNYECKOro
onucaHusa Habopa
"loAHOMEPHBIX BbIOOPOK.
Peannsauns Ha a3bike
R npoeepkn
CTaTUCTUYECKMX
rmnorea.

3-4

noarotToBka
JomallHero
3a40aHns

12

JomallHee
3a0aHne

Tema 3. Peannzaumns Ha
a3blke R nccneposaHus
CBS3U KONNYECTBEHHbIX
NPU3HaKOB.
.[lMocTpoeHne nuHenHon
perpeccum.

noarotToBka
JomMallHero
3a4aHnA

12

JomMallHee
3ajaHune

Peannsaumns Ha s3bike
R 0606LwweHHoW
NUHENnHowm Mmoaenu.

Tema 4. Peannzaumns Ha
a3bike R
MoOennpoBaHns
‘lHennHenHbIX
3aBNCUMOCTEN.
CpaBHeHne moaene.

NTtoro

noaoroToBka
JomallHero
3a0aHns

JomMallHee

12 3agaHune

7-8

48

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaLUN NEKUNNA;

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB
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Tema 1. MeToabl onucartenbHOW cTaTUCTUKU. [IpoBepka runoTtes. UccnepoBaHne CBA3U
KONM4YeCTBEHHbIX NPpU3HaKoB. KoppenaunoHHbIN aHanu3 u perpeccuoHHbIW aHanus.
Cratnctuyeckoe nporpammHoe obecrneyeHue. 93biK U cpepa CTaTUCTUYECKOro
nporpamMmMupoBaHus R.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Ncnonb3oBaTtb 3HaHMS, NONYYEHHbIE HA NEKUMSX 1 NabopaToOpHOM 3aHATAM MO AAHHOW OMCLUMINHE.
MoBTOpWTb MaTepuanbl kypca bakanaespuata "Teopusi BEpOSITHOCTEN 1 MaT.ctaTucTmka".
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENBHYO nuTepatypy, VIHTepHeT-pecypcbl. 3arpy3utb
yCTaHOBOYHbIV gpaiin R-*-win.exe ¢ caiita pa3paboTymkoB si3blka CTaTUCTUHYECKOro
nporpammmposaHus R (http://cran.r-project.org/). YctaHoBuTb nporpamMmy R Ha KOMMbloTep.
3arpyauTb 1 ycTaHOBUTb NakeTbl. O3HAKOMUTBLCS CO CNPAaBOYHON AOKyMeHTaumen. BoinonHnTb
CTaTUCTNYEeCKOe OnMcaHne 0AHOMEPHO BbIBOPKM Ha s3blke R. BbluMcnnTb onucatenbHble
CTaTUCTVKK, [OBEPUTENbHBIE MHTEpBanbl. NocTponTb Tabnuuy 4acToT U rnctTorpammy, 6oKC-nnoT.
[MpoBepuTb rMNoTe3y 0 HOpManbHOCTK pacnpeneneHns. BolBecTn peaynbTtaTbl B TEKCTOBbLIV (hann u
rpagounyeckunin coann.

Tema 2. lNMporpammbl Ha s3bike R. Co3paHne Ha A3bike R ckpunTa ans ctaTMcTM4ecKoro
onucaHus Habopa oAHOMEpPHbIX BbIOOPOK. Peann3saums Ha f3bike R npoBepku cTaTMCTUYEeCKUX
runores.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Ncnonb3oBatb 3HaHWSA, NONYYEHHbIE HA NEKLMSX 1 NabopaTOPHbIX 3aHATUSAX MO AAHHON ANCUMNNIMHE.
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENbHYIO nuTepatypy, VIHTepHeT-pecypcbl, CNpaBo4YHyO
nokymeHTtauuio naketa R. YcraHoButb Ha KoMmnbloTep pegaktop Tinn-R. Cospatb nporpammy
(ckpunT) Ha 93blke R ansg ctatmcTnyeckoro onucaHmsa Habopa 0oHOMEPHbIX BbIBOPOK 1 NPOBEPKU
rMnoTe3 O PaBeHCTBE AMCMNEPCUA N paBEHCTBE MATOXUOAHWIA C UCMONb30BaHMEM OMNepaTopos Lukna,
nonb3oBarenbckux yHkumi. Co3ngatb nporpamMmy (CKpunT) Ha a3blke R onsg nccnepgosaHuns cBasu
[BYX KONNYECTBEHHbIX NPU3HAKOB.

Tema 3. Peanusauusa Ha si3blke R uccnepnosaHusi CBsi3u KOMYeCTBEHHbIX MPU3HAKOB.
MocTpoeHue nuHenHoun perpeccun. Peanusaums Ha si3bike R 0606LL,eHHOW NIMHENHOW MO4ENW.

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

Ncnonb3oBaTtb 3HaHWS, NONYYEHHbIE HA NEKUMAX 1 NabopaTopHbIX 3aHATMSAX NO JAHHOW ANCULMNIMHE.
Vicnonb3oBaTb OCHOBHYO 1 OOMOMHUTENBHYIO NUTepatypy, VIHTepHeT-pecypcbl, CpaBoYHyO
nokymeHTtauuio naketa R. Cozgnatb nporpammy (CKpunT) Ha a3blke R Ang nocTpoeHus npocTom
nuHenHon perpeccun. Co3gatb Nporpammy (CKpUnT) Ha S3blke R Ang nOCTPOEHUS MHOXECTBEHHOM
nnHelHon perpeccun. Co3naTb Nporpammy (CKpunT) Ha s3blke R ans noctpoeHust 0606WweHHo
NIMHENHOW Moenu.

Tema 4. Peannsauuns Ha si3bike R MoaenmpoBaHUs HeNMMHENHbIX 3aBucumMocTe. CpaBHeHue
moaenen.

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

Ncnonb3oBatb 3HaHMSA, NONYYEHHbIE HA NEKLMSX 1 NabopaTOPHbIX 3aHATUSAX MO JAHHON ANCUMNIMHE.
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENbHYIO NuTepatypy, VIHTepHeT-pecypcbl, CNpaBoYHYyO
nokymeHTaumo naketa R. Cosnatb nporpammy (ckpunt) Ha s3bike R ons noctpoeHus 06o6LweHHoM
anonTueHOM (HenuHerHon) mogenu. lNpoeecTn cpasHeHWe Mogenen. Hanucatb oT4eT, cogepxatimi
NHTepnpeTaLmio Noy4eHHbIX pe3ynbTaTos.

Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Bonpocbl ak3ameHaumnoHHbIx 61neTos

1. MNpeononoxeHns NMHENHON MOLENW.

2. AHanua ocTtaTkos.

3. Bbibop Havny4wero nogMHOXECTBA PErpPeccopoB.

4. CpaBHeHWe Mogenel ¢ NCNonb30BaHNEM MHAPOPMALIMOHHbBIX KPUTEPUEB.
5. MNpoctasa nuHerHas mogens.
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AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbii HoMep ]*_‘[

9
Crtpanunua 9 us 12. ) 11 84

0,

E
H
MALME

o



Mporpamma gucumnnunHbl "KoMnboTepHbIE TEXHONOMMN N CTaTUCTUYECKME METOObI B 9KONOrumn 1 npupoaonons3osaHun”; 05.04.06
dKkonorvsa n Nprpoaononb3oBaHne; OOLEHT, K.H. (noueHT) Myxapamosa C.C.

6. MHOXecTBEHHAs NMMHENHAs MOOENb.

7. Obwas nMHenHas mooens.

8. O606leHHas nuHelHas Moaensb.

9. O60bleHHas ananTMBHas Moaenb.

10. YcraHoska nporpammsl R.

11. YcraHoBka naketoB R.

12. BbiBOO pe3ynbTaTtoB 06paboTku B TEKCTOBbIE U rpadpuyeckme doainsbi

7.1. OcHOBHas nuTteparypa:

1. HarnapgHas ctatuctuka. Vicnonbdyem R!/ A. b. WunyHos, E. M. banauH, I1. A. Bonkosa [v op.] .?
Mocksa : MK lMpecc, 2012 .7 296, [1] c. : nn. ; 21 .? Bubnnorp.: ¢c. 291-292 .7 MNMpeamM. ykas.:
€.293-296.

2. banguH K.B., Pykocyes A.B. Obwwas Teopus ctatucTnkm: y4iebHoe nocobue. M3a-so: dawkos un K,
2012 r. 312 c. http://znanium.com/bookread2.php?book=415208

3. Cratuctuka: YuebHoe nocobue / O.A. lWymak, A.B. MepacbkuH. - M.: LI PUOP: HUL, NHdopa-M,
2012. - 311 c. - http://znanium.com/bookread2.php?book=261152

4. Caeenbes A.A., Myxapamosa C.C., lNuntorun A.l'., HYuxukosa H.A. 'eocTtaTtnuctnyecknii aHanms
JaHHbIX B 9KONIOMMM 1 NpUpoAononb3oBaHnn (C npumeHeHnem naketa R). - KasaHb: KasaHckum yH-T,
2012. - 120c. - http://kpfu.ru/publication?p_id=59674,
http://shelly.ksu.ru/e-ksu/docs/F1387902447/geostat-2012.pdf

5. HarnagHas ctatuctuka. Micnonbsyem R!/ A. b. WunyHos, E. M. banawuH, I1. A. Bonkosa [v gp.] .7
Mocksa : MK lNpecc, 2014 .? 296, [1] c. : un. ; 21 .? Bubnnorp.: ¢c. 291-292 .? MNMpeaM. ykas.:
€.293-296 .? ISBN 978-5-97060-094-8 ((8 06n.)) , 100.

7.2. JlononHuTenbHasa nuteparypa:

1. 'puropsH, Tamapa AHaTonbesHa.

Teopus BEPOSITHOCTEN U MateMatuyeckas cratmctuka : [ydebHoe nocobue] / T. A. 'puropsH, E. B.
Nunavesa ; M-Bo 0bpasoBaHus n Hayku Poc. denepauunn, Depep. roc. broaxeT. obpasosar.
yypexaeHue Bbicl. npod. obpasoeaHus 'KasaH. roc. aHepreT. yH-T' .? KasaHb : [KasaHckuii
rocynapCTBEHHbIV SHepreTnyeckun yHneepcutet], 2012 .7 ; 21.

Y. 1: Teopus BeposiTHocTel .? 2012 .7 127 c. : un. ? Bubnuorp.: c. 126 (8 Ha3s.), 500.

2. bype B. M., lNapununHa E. M. Teopusa BeposiTHOCTeN 1 Matematmyeckas cratuctuka. JlaHo, 2013.
416 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10249

7.3. UHTepHeT-pecypcCbl:

1 Cait pa3paboTynkoB si3blka CTAaTUCTUHECKOro NporpammmupoBanns R - http://cran.r-project.org/
2 Noptan MawwnHHoe obyyeHue - http://www.machinelearning.ru/

3 Matematunyeckmii obpasoBaTeNbHbIA canT - www.exponenta.ru

4 BepoATHOCTHO-CTaTUCTUYECKNE OCHOBbI COBPEMEHHbIX CTAaTUCTUYECKUX METOOB -
http://ru.wikibooks.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%

5 Cait no brnonHdopmatuke - http://bioinformatics.ru/

6 MaHy C. Meanko-buonornyeckas ctatucTika. dNeKTpoHHas KHura. -
http://ru.scribd.com/doc/19937791/SGlantz-MedBViolStatistics
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7 Y4.-meToq. nocobue, npumeHeHue ctat.naketa SPSS - www.matlab.mgppu.ru/work/0022.htm
8 Obyuvatowmii cainT no ctatobpaboTke - hitp://stattrek.com/

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHune oucumninHbl "KoMnbloTepHbIE TEXHONOMMI 1 CTAaTUCTUYECKME METObl B 9KONOMUN 1
NPMPOOONONbL30BaHMK" NpeanonaraeT UCNoNb30BaHNE CneayowWwero MaTepuanbHO-TEXHNYECKOro
obecneyvyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTMeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasatens U He MeHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogATcsa B €eAMHOM JOMEHe.

HeT
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbIM nnaHoM no

HanpasneHnto 05.04.06 "Skonorus n NpupoLononb3oBaHNE" N MarncTepckom nporpamme
Okpyxatowas cpena, arpo- 1 NpoaoBONbCTBEHHAs 6€30MacHOCTb .
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