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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:

LLincpp komneteHumu npuoﬁpepf:::agglaﬁg:ﬁ;enuuu
OK-3
(OBLLEKyNbTYPHBIE FOTOBHOCTb K CAMOPasBUTUIO, camopeannsaumm,
KOMNETEHLIN) MCNONb30BaHMIO TBOPYECKOrO NOTEHUuana
CMOCOBHOCTb NPUMEHSITb COBPEMEHHbIE KOMMbIOTEPHbIE
OMK-2 TexXHonoruv npu coope, XpaHeHum, obpaboTke, aHanu3e n
(POCPECCHOHANHBIE nepenaye reorpadomyeckon nHopMaunn 1 Ons peweHns n
NS PEWEeHNs Hay4YHO-UCCnenoBaTeNbCKux n
KOMreTeHuunn)
NPON3BOLACTBEHHO-TEXHONOrMYECKNX 3a4ay
npogpeccnoHanbHOM OeATeNbHOCTU
OMK-6 BnafeHne MeETo4aMmM OLEHKN PENPE3eHTaTMBHOCTM Matepuana,
(MPOCDECCMOHATNbHBIE obbema Bb|60|90|< npv NPOBEOEHNN KONNYECTBEHHbIX
KOMNETEHLN) CCnenoBaHni, CTaTUCTUYECKMI METOIaM1 CPaBHEHMS
MONYYEHHbIX OAHHBIX 1 ONpeaeneHns 3aKOHOMEPHOCTEN
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
CNocobHOCTb ChOpMyNMpPOBaTh NPO6NEMbI, 3a0a4M 1 METOLbI
HaYy4HOro UCCNeLoBaHns, Nony4YaTb HOBble AOCTOBEPHbIE
¢hakTbl HA OCHOBE HABMIOAEHWIA, ONbITOB, HAY4YHOrO aHanNn3a
AK-1 AMNUPUYECKNX AaHHbIX, pedheprpoBaTh Hay4Hble TPy bl
TaBNSATb aHANUTNYECKN bl HAKOMNEHHb /
(MPOCHECCHOHANbHbIE COCTaBNATL aHa eckue 0630pbl HaKOMEHHBIX CBe,D,6eI%I/II/I B
KOMNETSHLIM) MVPOBOW Hayke 1 NPOM3BOLCTBEHHOMN AesTenbHOCTH, 06obwaTtb
MONyYEHHbIE PE3YNbTaThl B KOHTEKCTE paHEe HAKOMNEHHbBIX B
HayKe 3HaHWi 1 OPMyNMPOBaTh BbIBOAbI U NPaKTUYECKMe
peKoMeHAaLMM Ha OCHOBE PEMNpPE3eHTaTUBHBIX M OPUrMHANbHbIX
pe3ynbTaToB UCCNEenOBaHMIA
K-3 BNafeHne 0CHOBaMV NMPOEKTUPOBaHNS,
KCMEPTHO-aHaNUTUYECKON NesTeNbHOCTM 1 BbINONHEHUS
(NPOCDECCHOHANBHbIE aKCnepTHo-aHarn eCcKoW aesTenbHoC onHe
KOMNETEHLIAN) NccnenoBaHuUiA C UCMONb30BaHNEM COBPEMEHHbIX MOAXOLO0B U
MEeTOA0B, annapatypbl ¥ BbIYUCANTENbHBIX KOMMIEKCOB
NK-4 CNOCOBHOCTb MCNONb30BaTh COBPEMEHHbIE METOALI 06pPabOoTKM
(NpodoeccroHanbHble M UHTepnpeTaLmMmn a3KONOrM4eckom nHcpopmaumm npu
KOMMeTeHUMK) NPOBELEHUN HAYYHbIX N MPOU3BOACTBEHHbIX UCCNENOBAHMIA

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

COBpEMEHHbIE KOMMbKOTEPHbIE TEXHONOINN, NPUMEHAEMbIE MNMPU 06pa60TKe 1 aHanmse nHgopmaunm
B 0bnacTu 3Konornm n npnpoaononb3oBaHnA

2. DONIXEH yMeTb:

CaMOCTOATENbHO BblbMpaTth NOAXOASINE METOABI CTATUCTMYECKOrO aHanmaa 1 MoO4ENnpPOBaHNS,
NPOBEPSATb BbINONIHEHME YCNOBWIA NX NMPUMEHEHUS], BbIBUPATbL MPOrpaMMHble CPeacTBa, peanuayrowme
3TN MeTOobl

3. OONXEeH BnageTb:

HaBblkaMy PaboTbl C KOMMbIOTEPHBIMU NPOrpamMMamMmn CTaTUCTUYECKO 06paboTky AaHHbIX U
MOOENMPOBaHMS

MPUMEHSATb MONyYeHHble 3HAHUS 1 HAaBbIKM HA NPaKTUKE, HECTN OTBETCTBEHHOCTb 3a pe3ynbTaTt
BbINONHEHMS! paboThbl.

4. CTpyKkTypa U cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 1 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
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Mporpamma gucumnnunHbl "KoMnboTepHbIE TEXHONOMMN N CTaTUCTUYECKME METOObI B 9KONOrumn 1 npupoaonons3osaHun”; 05.04.06
dKkonorvsa n Nprpoaononb3oBaHne; OOLEHT, K.H. (noueHT) Myxapamosa C.C.

TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywiue copmbl

cemecTpa (B yacax) KOHTpONsi
MpakTuyeckuelllabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. MeToqbl
onucarenbHom
ctatucTtuku. MNMpoeepka
runoTes. ViccnenosaHue
CBSA3M KONMNYECTBEHHbIX
NPU3HaKoB.
KoppensaunoHHbIn
aHanms un
1.|perpeccunoHHbIn 1 1-2 6 0 2
aHanus.
Crartuctnyeckoe
nporpammHoe
obecneyeHne. A3bik 1
cpena cTatucTn4eckoro
nporpammmnpoBaHms R.

nMCbMEHHOE
JomMaliHee
3agaHune

Tema 2. [porpammbl Ha
asblke R. CospnaHune Ha
a3blke R ckpunta ons
CTaTUCTNYECKOrO NMCbMEHHOE

onncaHusa Habopa nomMauwHee
2. OZIHOMEPHbIX BbIGOPOK. 1 3-4 0 0 6 3ajaHue
Peannsaumns Ha a3bike
R nposepkn
CTaTUCTNYECKMX
rmnoTes.

Tema 3. Peannsauuns Ha
a3blke R nccnepoBaHus
CBSA3U KONMNYECTBEHHbIX
NPW3HaKOB.
3.[MNocTpoeHne nnHenHon 1 5-6 0 0
perpeccun.
Peanunsauymnsa Ha s3bike
R 0606LweHHo’
NUHENHOK MoOenu.

Tema 4. Peannzauus Ha
a3blke R MACbMEHHOEe
MOOENNPOBaHNSA i JomaullHee

4. HENMNHENHbIX 1 7-8 0 0 4 3anaHne
3aBNCUMOCTEN.
CpaBHeHne momenei.

Tema . UTorosas 1 0 0 0 aK3aMmeH
" |doopma KoHTpONSA

NTtoro 6 0 18

nMCbMEHHOE
6 JomMallHee
3agaHune

4.2 CopepxaHue JUCLUMNMUHDI
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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.

JIeKLMOHHOe 3aHsitne (6 4yaca(os)):

Nexums 1. Knaccugomkaums tTunos gaHHbix. Wkansl namepeHuin. Metonbl onncaTenbHOM CTaTUCTUKK
(Tabnuubl YacToT, TMCTOrPaMMbl, onncaTeNbHble CTaTUCTUKN). MNapameTpuyeckune un
HenapameTpuyeckmne MeTobl, runoTesa 0 HopManbHOCTU pacnpeneneHus. [posepka runoTes.
LncnepcnoHHbln aHanua. CtatuctTuyeckoe nporpaMmHoe obecrnedenue. Nlekums 2. A3blk U cpena
ctatuctuydeckoro nporpammuposaHus R. MNMpoekt GNU, nporpamMmHas cpega ¢ OTKpbITbiM UCXOOHbIM
KoOoM, cBOOOIHO pacnpocTpaHsieMblii NpoayKkT, cainT paspabotymkos (The Comprehensive R
Archive Network). Bubnnoteku R, nogaepxmeaemble MeToabl. YCTaHOBKA NPOrpamMMmbl, 3arpyska u
yctaHoBka nakeToB. OcHOBHble onepaTopbl. [JaHHble B R (06eKTbI, TUMbI AaHHbIX, HTEHNE AaHHbIX
N3 TEKCTOBbLIX (PaNoB, COXpaHeHNe AaHHbIX, TabnuLbl MPON3BOMIbHON CTPYKTYpPbI, reHepaumns
LaHHbIX). YnpaBneHne obbektamn. ApucpMeTnka n npocTble coyHKLMK, onepaumm ¢ MaTpmuamu.
'padovikm B R. Jlekums 3. ViccnepnoBaHue CBA3M KONMMYECTBEHHbIX NMPU3HAKoB. KoppensunoHHbINR
aHanus. NpocTtasn nuHeliHas perpeccus. MHOXecTBeHHas nuHeliHas perpeccus. Obwas nuHenHas
Mmogenb. ObobueHHas nuHeHas mogenb. O6obweHHas ananTuBHas Moaenb. AHanM3 ocTaTKoB.
KoachcpmumeHT aetepmmHaumm. Boibop Hannyylwero noAMHOXECTBa PErPECCOPOB.
NHdgoopmaumoHHbie kputepun (AIC, BIC), koadbdouumneHT Bo3pacTtaHmsa gucnepcun (VIF).
CpaBHeHune momenen. IHTepnpeTtauns mogenei.

naboparopHas pabora (2 4aca(oB)):

NabopatopHoe 3aHaTne 1. Peannadauus Ha s3blike R cTaTtncTnyeckoro onncaHns 04HOMEpPHOA
BbIOOPKM: YTeHne aaHHbIX N3 TeKCToBOro doarna. Boibopka. Obbem Bbibopku. Beiumcnernne
onucaTtenbHbIX CTaTUCTUK. BbiBoA Ha akpaH. [loBepuTtenbHble MHTepBasbl. Bokc-nnoT (AWwnk ¢
ycamn). MNocTtpoeHune Tabnnubl 4acToT 1 ructorpammsl. [lpoBepka Ha HOPManbHOCTL (g-q rpadovky,
Kputepwui xm-keagpar, kputepuii Konmoroposa-CMupHoBa). BbiBog pedynbTaTtoB B TEKCTOBbIV
Goann. BeiBog rpadouyeckunx pesynbtaTos B goai.

Tewma 2. Nporpammbl Ha si3bike R. Co3pnaHue Ha si3bike R ckpunTta ans ctaTMCTU4ecKoro
onucaHus Habopa oaHOMepHbIX BbIbOpoK. Peanusauus Ha si3bike R nposepku
CTaTUCTMYECKMX runores.

naboparopHas pabora (6 yaca(oB)):

NabopatopHoe 3aHATME 2, 3. HanncaHue Ha s3blke R ckpynta ons ctaTuCcTMYeCKOro onmcaHms
Habopa ogHOMepHbIX BbIbopok: Nporpammbl Ha si3bike R. Pepaktop Tinn-R. OnepaTtopbl Lnkna.
Monb3oBaTtenbckre pyHKUMK. 3arpyska AaHHblx. [locnenoBatensHoe hOpMMpPOBaHME BbIBOPOK U MX
aHanus. BbiBog pe3ynbTatoB B TEKCTOBbIE U rpadomyeckune thamnbl. VIHTepnpetaums pesynbtaTtos
cTatUCTM4eckoro onucaHus. JllabopatopHoe 3aHaTue 4, 5. Peanusaums Ha s3bike R npoBepkm
cTaTucTudeckumx runotes: 'eHepaumsa gaHHbix. [Npoeepka runotes. [Nposepka runoTesbl 0
paBeHcTBe gucnepcuin (kputepuin Puwepa.). Npoeepka runoTesbl 0 paBeHCTBE MATOXUOAHU
(kputepuin CtblogeHTa). BoiBog pedynbTatos C UCNONb30BaHWEM YCIIOBHOrO oneparopa.
OuncnepcroHHbin aHanna. Peannsauus Ha a3bike R nccnenoBaHus CBSA3W OBYX KONMMYECTBEHHbIX
npun3HakoB. KoppensumoHHbI aHanuna.

Tema 3. Peanusauusa Ha si3blke R uccnepnosaHusi CBsi3n KONMYeCTBEHHbIX MPU3HaKOB.
MocTpoeHue nuHenHomn perpeccun. Peanusaums Ha si3bike R 0606L1,eHHON NHEeNHON
mopenw.

naboparopHas pabora (6 4aca(oB)):
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NabopaTopHoe 3aHsTUE 6, 7. Peannsauns Ha s3bike R nccnenoBaHnst CBSI3M KONMYECTBEHHbIX
npuaHakos. [ocTpoeHne NpocTon nuHenHom perpeccun. yHkums Im(), napameTpbl N NX
ncnonb3oBaHue. AHanu3 octatkos. [lmarpamma paccesHus, Bu3yanmsaums nocTPpoeHHOoM Moaenu,
CTaHOapTHbIN rpadpuyeckunin BbIBOL, MOCTPOEHNE OOMNOMHUTENbHbIX rpadoukoB.. [MporHos, gyHKums
predict(). NMpeobpasoBaHne nepeMeHHbIX. VIHTepnpeTaums nony4eHHbIx pedynbTaTos. [locTpoeHne
MHOXECTBEHHOW NMMHENHON perpeccun n ee aHanna. OTKNOHEHUS OT NPEANONOXEHUA NMHEAHON
MOOenun (KONNMHeapTHOCTb, ee BANSIHUE Ha pe3ynbTaTtel Mogenvposarus, VIF, Bbibop perpeccopos).
AHanns 3aBUCUMOCTEN N HENWHENHOCTEN B OCTaTkax, reTeporeHHOCTN (3aBMCUMOCTb AUCrepcun
OCTaTKOB OT MOAENIbHOIr0 MaToXnaaHus), NPOCTPAHCTBEHHOM M BPEMEHHOW KOPPensauun).
NabopaTtopHoe 3aHsiTUE 8, 9. Peannsaums Ha sa3bike R 0606WeHHOoR nMHelHon Moaenn. CkansipHble
nepeMeHHble U dhakTopbl, NpeobpasoBaHre. 3anucb NTMHENHOro NPeANKTopPa, 3Haku
apudmMeTn4eckux onepauun n np., onepaums l(). BosaMoXHOCTb AMHaMn4yeckoro qoopMmpoBaHns
popmyn. dyHkums gim(). MapameTpbl yHKUMK, aHanM3 ocTaTkos, overdispersion, nporHo3. Beibop
Hamnydwero nogmMHoxecTtsa perpeccopos. MHdopmaunoHHbie kputepun (AIC, BIC), koadhgomumeHT
Bo3pactaHus gucnepcum (VIF). IHTepnpetauns pesynbTartos.

Tema 4. Peannsauuns Ha si3bike R MoaenmpoBaHus HeNMHENHbIX 3aBucumocTet. CpaBHeHue
mopaenen.

naboparopHasi pabora (4 4aca(oB)):

NabopaTtopHoe 3aHsTHe 10, 11. Peannsauus Ha s3bike R MogennpoBaHms HenMHemHbIX
3asucumoctein. ObobleHHaa anaMTeBHas MOLENb, PyHKUMS gam(). OueHka onTManbHON CTENEHN
CrnaxuBaHus ¢ UCMONb30BaHMEM NepekpecTHOM nposepkn. OueHka HeNMHEeNHOCTN, adDdPEKTUBHOE
ymcno cteneHei ceoboabl. YnpasneHue crnaxusaHunem, Boibop 6asvca. AHanna octaTkos. Bbibop
Hauny4wero NogMHOXecTBa perpeccopos. MIHbopmaunoHHble kputepun, koagodomumeHT VIF.
NHTepnpeTauns pesynbtatos. JlabopaTtopHoe 3aHsATue 12, 13. Peanusaums Ha s3bike R cpaBHeHus
mogzenen, oyHKLMs anova(), CpaBHeHne Mogenei ¢ Mcnonb3oBaHMeM MHPOPMALMOHHbIX
Kputepues, pyHkuns AlC().

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabi
N Paspen CemecTp Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:‘T):;Eﬁg;
AducumnnuHel cemecTpa paborthbl (B wacax) pa6oTb
CTyAOEeHTOB
Tema 1. MeToabl
onuncarenbHOW
crtatuctuku. MNMposepka
runotes. ViccnenosaHue
CBSA3M KONNYECTBEHHbIX
NPWU3HAaKOB.
KoppenaumoHHbIn
aHanms u noaroToeka
1.|perpeccuoHHbIn 1 1-2 |oomawHero 12 AoMallHee
aHanms. 3afaHuns safiaHue
Cratncrtmnyeckoe
nporpamMmmHoe
obecneyeHmne. SA3bIK 1
cpefa ctatucTn4eckoro
nporpammmnposaHus R.
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 7 us 12. il VHITI

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.

Buabi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 2. [Nporpammbl Ha
a3blke R. Co3paHune Ha
a3bike R ckpunta ans
CTaTUCTUYECKOro
5 [onncaHns Habopa y 3.4 zgﬂ;ﬂf‘:ﬁg 12 JomallHee
‘loaHOMEpPHbIX BbIBOPOK. 3ananms 3afaHve
Peannzaumns Ha a3bike
R nposepku
CTaTUCTUYECKMX
rmnoTes.
Tema 3. Peanusaumns Ha
a3blke R uccnenosaHums
CBSA3M KONNYECTBEHHbIX
NPWU3HAaKOB. noarotoBka
3./l locTpoeHne NuHenHom 1 5-6 |momalHero 12 ggxgﬁ;eee
perpeccum. 3agaHuns
Peanusaumns Ha s3bike
R 0606LeHHoiA
NIVHENHOM MoLenn.
Tema 4. Peannzaumns Ha
A3bike R noaroToeka
4 [MoAenmposaxus y 7-8  |nomawHero 12 JomallHee
HeNMHEeAHbIX 3ananms 3afaHve
3aBNCUMOCTEN.
CpaBHeHue mogenen.
Ntoro 48

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs
- KOMMbIOTEPHbIE NPE3EHTALUN NEKLNN;

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MeToobl onucartenbHoOW ctaTUCTUKU. [IpoBepka runortes. UccnepoBaHne CBA3U
KONM4YeCTBEHHbIX NPpU3HaKoB. KoppenaunoHHbIN aHanu3 u perpeccuoHHbIW aHanus.
Cratnctuyeckoe nporpammHoe obecrneyeHue. 93biK U cpepa CTaTMCTUYECKOro
nporpamMmMupoBaHus R.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

Ncnonb3oBatb 3HaHWSA, NONYYEHHbIE HA NEKLMSX 1 NabopaToOpHOM 3aHATAM MO AAHHOW OMCLUMNANHE.
MoBTOpWTb MaTepuansl kypca bakanaespuata "Teopusi BEpOSITHOCTEN 1 MaT.ctaTucTmka".
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENbBHYO nuTepatypy, VIHTepHeT-pecypcbl. 3arpy3untb
yCTaHOBOYHbI ¢paiin R-*-win.exe ¢ caiita pa3paboTymKoB si3blka CTATUCTUYECKOrO
nporpammmpoBaHus R (http://cran.r-project.org/). YctaHoBuTb nporpammy R Ha KOMMbloTep.
3arpyauTb 1 ycTaHOBUTb NakeTbl. O3HAKOMUTBCS CO CNPAaBOYHON OOKyMeHTaumen. BbinonHnTtb
CTaTUCTNYECKOE OMMCaHNe 0AHOMEPHO BbIBOPKM Ha si3blke R. BblumcnnTb onucartenbHble
CTaTUCTVKKW, [OBEPUTENbHBIE MHTEPBanbIl. [OCTponTb Tabnumuy 4acToT U rncTorpammy, 60KC-nnoT.
[MpoBepuTb rMNoTesy 0 HopManbHOCTK pacnpeneneHns. BolBecTn peaynbTaTbl B TEKCTOBbLIV (han u
rpagouyeckunia coamn.
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Tema 2. lNMporpammbl Ha si3bike R. Co3paHne Ha A3bike R ckpunTa ansi ctaTMCTUY4ecKoro
onucaHusi Habopa o AHOMepHbIX BbIOOPOK. Peanu3auums Ha fi3blke R NpoBepKu CTaTUCTUYECKUX
rmnores.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Mcnonb3oBaTtb 3HaHUS, NONyYEHHbIE Ha NeKUMAX 1 NabopaTopHbIX 3aHATUSIX NO AAaHHOW OUCUUMINHE.
Vicnonb3oBaTb OCHOBHYO M OONONHUTENbBHYIO NUTEpPaTtypy, VIHTepHeT-pecypcbl, CNPaBo4HYyO
noKymeHTauuto naketa R. YctaHoBuTb Ha komnbloTep penaktop Tinn-R. Co3paTb nporpamMmy
(ckpunT) Ha s13blke R ons ctaTMcTnyeckoro onncaHms Habopa 0qHOMEPHbIX BbIOBOPOK 1 NPOBEPKM
rmnoTes O paBeHCTBE AMCMNEPCUIA N PAaBEHCTBE MAaTOXMAAHUIA C NCMONb30BAHNEM ONepaTopoB LMKNa,
nonb3oBaTtenbckux doyHkumin. Co3pgaTb nporpammy (CKpunT) Ha A3blike R ong nccnenosaHns CBA3N
OBYX KONIMYECTBEHHbIX NPU3HAKOB.

Tema 3. Peanusauusa Ha si3blke R nccnepnosaHus CBsi3u KOJIMYECTBEHHbIX MPU3HaKOB.
MocTpoeHue nuHenHoun perpeccun. Peanusaumsa Ha si3bike R 0606LL,eHHOW NMHENHON MO4EeNu.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

Ncnonb3oBatb 3HAHWSA, NONYYEHHBbIE HA NEKLMSX 1 NabopaTOPHbIX 3aHATUAX MO AAHHON ANCUMNIMHE.
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENbHYIO NuTepartypy, VIHTepHeT-pecypcbl, CNpaBoYHyO
nokymeHtauuio naketa R. Cosgatb nporpammy (CKpunT) Ha s3blke R ong nocTpoeHus npocTon
NHenHon perpeccun. Cospartb Nporpammy (CKpUnT) Ha a3blke R onsg NOCTPOEHNS MHOXECTBEHHOM
nuHeliHol perpeccumn. Co3patb nporpamMmy (CKpvnT) Ha s3bike R ans noctpoeHns 0606weHHow
NNHEeNHOW Moenu.

Tema 4. Peanusauus Ha ai3bike R mofenvMpoBaHusl HeNIMHENHbIX 3aBUCMMOcTell. CpaBHeHue
moaenen.

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

Mcnonb3oBatb 3HaHUS, NONyYEHHbIE HA NEKLMAX 1 NabopaTopHbIX 3aHATUSAX MO AAHHOW OUCUUMNINHE.
Vicnonb3oBatb OCHOBHYO U LOMONHUTENbHYIO nuTepaTypy, VIHTepHeT-pecypcbl, CNpPaBOYHYO
nokymeHTtauuio naketa R. Cosgatb nporpammy (ckpunT) Ha s3blke R ons noctpoeHus 0606weHHowm
anouTueHoOM (HenvHenHon) mogenu. lNpoBecTn cpaBHeHe Modenen. Hanvcatb oT4eT, coaepxatmi
NHTEepNpeTaumnio NONy4YEHHbIX Pe3ynbTaToB.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

Bonpochbl ak3ameHaLoHHbIX 6uneTos

. [pennonoxeHns nMHENnHoOM Mogenu.

. AHanus ocTaTkos.

. Bbibop Hauny4lwero NnoAMHOXECTBA PErpPeCcCopOB.

. CpaBHeHve Mogenei ¢ MCnonb30BaHMEM MHAOPMALMOHHbIX KpUTEPUEB.
. [pocTas nuHenHas moLens.

. MHOXecCTBeHHas nMHenHas Mogernb.

. Obwas nuHertHas mogens.

. Ob06weHHas NMHelriHas Moaenb.

9. O6obleHHasa anaMTMBHAS MOLEND.

10. YctaHoBka nporpammbl R.

11. YcraHoska naketos R.

12. BbiBOA pe3ynbtatoB 06paboTku B TEKCTOBbIE 1 rpadhuryeckme goainbl

0O NO Ok~ WN =

7.1. OcHOBHas nuTeparypa:

1. HarnagHas ctatuctuka. Vicnonbayem R!/ A. B. WunyHos., E. M. banguH, 1. A. Bonkosa [v op.] .?
Mocksa : MK lMpecc, 2012 .? 296, [1] c. : un. ; 21 .? bubnnorp.: c. 291-292 .? MNMpeaM. ykaa.:
€.293-296.
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2. banguH K.B., Pykocyes A.B. Obwwas Teopusi ctatucTukm: 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, MHgppa-M,
2012. - 311 c. - http://znanium.com/bookread2.php?book=261152

4. Caeenbes A.A., Myxapamosa C.C., lNuntorun A.l"., Yuxukosa H.A. 'eocTtaTtuctnyecknii aHanms
JNaHHbIX B 9KONIOMMM 1 NPUPOoaoNnonb3oBaHnn (C npumeHeHuem naketa R). - KasaHb: KasaHckuim 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. Mcnonbsyem R!/ A. b. WunyHos, E. M. banawuH, I1. A. Bonkosa [v gp.] .7
Mocksa : MK lNpecc, 2014 .? 296, [1] c. : un. ; 21 .? Bubnwnorp.: ¢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.
Nunadyesa ; M-Bo obpasoBaHus n Hayku Poc. ®epepaunn, Penep. roc. 6ogxet. obpasosar.
yypexaeHue Bbicl. npod. obpasoeaHus 'KasaH. roc. aHepreT. yH-T' .? KasaHb : [KasaHckuit
rocynapCTBEHHbIV SHepreTnyeckun yHnsepcutet], 2012 .7 ; 21.

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

2. bype B. M., MNapununa E. M. Teopusa BeposiTHOCTeN 1 MaTematmyeckas cratuctuka. Jlano, 2013.
416 c.

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

7.3. UHTepHeT-pecypcChbl:

1 CainT pa3paboTymMKOB S3blka CTAaTUCTMYECKOro nporpammupoBaHms R - http://cran.r-project.org/
2 Noptan MawwnHHoe obyyeHue - http://www.machinelearning.ru/

3 Maremartmyeckuin obpasoBaTtenbHblil CanT - www.exponenta.ru

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

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

6 MaHy C. Meanko-buonornyeckas ctatucTika. dNeKTpoHHas KHura. -
http://ru.scribd.com/doc/19937791/SGlantz-MedBViolStatistics

7 Y4.-meToq. nocobue, npumeHeHue ctat.naketa SPSS - www.matlab.mgppu.ru/work/0022.htm
8 Obyuvatowwii caiiT no ctatobpaboTke - http://stattrek.com/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne aucumnInHbl "KoMnbloTepHble TEXHONOMMKU 1 CTaTUCTUYECKME METO bl B SKONOTUN 1
NPMPOOONONbL30BaHMK" NpeanonaraeT UCNoNb30BaHUe CNelyroWero MaTepuanbHO-TEXHUYECKOro
obecneyvyeHus:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpanunua 10 n3 12. il VHITIFIEPC}ITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

HeT
MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no

HanpasneHuo 05.04.06 "Skonorva n NnpMpoaononb3oBaHMe" 1 MarucTepckon nporpamme
Skonornyeckas 6e30nNacHOCTb 1 ynpaeneHne B coepe OxXpaHbl OKpyXatowwer cpeabl .
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ABTOpP(bI):

Myxapamosa C.C.

" 201 __r.
PeueH3eHT(bl):

3apwunos LW.X.

" 201 __r.
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CrtpaHnua 12 n3 12. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



