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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 yuebHas aucumnnnHa BkntodeHa B pasaen " M1.5.3 ObweHay4HbIA" 0CHOBHOM
obpaszoBartenbHoit nporpamMmbl 022000.68 Skonornst 1 NPUPOAONONbL30BaAHNE M OTHOCUTCS K 6a30BOM
(obwenpodpeccrnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

OucumnnnmHa "KoMrnbioTepHbIE TEXHONOMMU U CTAaTUCTUYECKNE METOLbl B 9KOMOrNN 1
NPMPOAOMNONb30BaHNN" OTHOCUTCS K 0BLWEeHay4HO YacTh y4ebHo nporpaMmbl MarucTpaTypbl
"CuctemMHas akonoruns n mogenmpoaHue". Ee nayyerHve 6asnpyetcst Ha 3HAHUSIX U YMEHNSIX,
NONYYEHHbIX MPU N3Y4YeHNM 0BLWKMX KYPCOB NO TEOPUM BEPOSTHOCTEN 1 MaTEMATUYECKON CTAaTUCTUKN B
pamkax bakanaepuara unu cneupanmTeTa.

3HaHNA 1 YMEHNS, NONMyYEHHbIE NPWN U3YYEHUN AAHHOW OANCLUUNANHBI, HEOOXOANMbI ANS OCBOEHMUS
ancuunnuH "CoBpeMeHHble cTatuctudeckne mogenun”, "MoaennposaHve B 3konormm", a Takxe npu
BbIMOMHEHMN MarnCcTPCKMX paboT, CBA3aHHbIX C 06paboTKON 1 aHaNM30M LaHHbIX B 0bnacTu
3KONIornm 1 NPUPOLONONb30BaHNS.

3. KomneTteHuumn obyuarowterocsi, popMmupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
npuobpetaemon KOMNETeHLUN
3HaHWe COBPEMEHHbBIX KOMMbIOTEPHbIX TEXHOMOT A,
npuMeHsieMbix Npu cbope, xpaHeHun, 0bpaboTke, aHanmae u

Lndop komMneTeHUUH

OK-2 nepenaye reorpaduyeckor MHopMaumm; cnocobHOCTbIO
(0blWeKyNbTypHbIE CaMOCTOATENIbHO UCMONb30BaTbh COBPEMEHHbIE KOMMbIOTEPHbIE
KOMMNeTeHuunm) TEXHONOrMK NS peweHns Hay4HO-UccnenoBaTenbCkux un

NPOV3BOACTBEHHO-TEXHONOMMYECKMX 3a4a4
npodeccrnoHanbHom geatenbHoctu (OK-2)

OK-4 BNafeHne MeToaamMm OLEHKN penpPe3eHTaTMBHOCTM Matepuana,
obbema BbLIOOPOK NP NPOBEAEHNN KONMYECTBEHHbIX

NCcnenoBaHUn, CTaTUCTUYECKMMU METOAAMUN CPABHEHUS

NONyYEHHbIX AAaHHbIX U onpeneneHns 3akoHomepHocTen (OK-4)

(0BLweKkynbTypHbIE
KoMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOMNW, MPUMEHSIEMble NpK 06paboTke 1 aHanmae NHopMauum
B 06/1aCTV 3KONOrUN 1 NPUPOAONONb30BaHMS

2. DONIXEH yMeTb:
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CaMOoCTOATENbHO BblbMpaTth NOAXOASINE METOABI CTATUCTMYECKOrO aHanmaa 1 MoO4eNMpPOBaHNs,
NPOBEPSATb BbINONIHEHME YCNOBWIA UX NMPUMEHEHUS], BbIBUPaTbL MPOrpaMMHble CPeacTBa, peanuayrowme
3TN MeTOobl

3. OONXEeH BnageTb:

HaBblkaMy PaboTbl C KOMMbIOTEPHBIMU NPOrpamMMamMmn CTaTUCTUYECKO 06paboTky AaHHbIX K
MOOENMPOBaHMS

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AUCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckun nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckuelllaboparopHble

3aHATUSA pabortbl

Pasnen
N AducumnnuHbl/ CemecTp
Moayns

Nexkuun

Tema 1. MeTonbl
onuncarenbHom
crtatuctuku. MNposepka
runotes. ViccnepnosaHve
CBSAA3M KONMNYECTBEHHbIX
NPU3HaKoB.
KoppensunoHHbIit
aHanua u nomallHee
1.|perpeccunoHHbIn 1 1-2 6 0 2 3apjaHue
aHanus.
Crartunctnyeckoe
nporpammHoe
obecneyeHne. FA3bik n
cpena CcTaTuCTU4eckoro
nporpammmnpoBaHuns R.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 ns 11. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnunHbl "KoMnboTepHbIE TEXHONOMMN 1 CTaTUCTUYECKME METOObI B 9KONOrUun 1 npupoaononb3osadnn”; 022000.68
dKkonorvsa n Nprpoaononb3oBaHne; OOLEHT, K.H. (noueHT) Myxapamosa C.C.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. [porpammbl Ha
asbike R. CospnaHue Ha
asblke R ckpunTa ons
CTaTUCTNYECKOro
5 [oMcaHms Habopa 1
"l0AHOMEPHBIX BbIOOPOK.
Peanusauns Ha a3bike
R nposepku
CTaTUCTNYECKMX
rmnores.

Tema 3. Peanunsauuns Ha
q3blke R nccnepoBaHus
CBSA3U KONIMYECTBEHHbIX
NPW3HaKoB. JomMallHee
3.[[locTpoeHne NMHenHon 1 5-6 0 0 8 3apjaHue
perpeccun.
Peannsauyuns Ha s3bike
R 0606LweHHo
NUHENHOM MoOoenu.

Tema 4. Peannsauuns Ha

a3bike R

4 [MoAenrpoBaHms 1
HEeNMNHEMHbIX

3aBUCUMOCTEN.

CpaBHeHune mogenei.

Tema . NTorosas
" |dopma KoHTpONA

NTtoro 6 0 26

JomallHee
3-4 0 0 8 3agaHue

JomallHee
7-8 0 0 8 3agaHue

9K3aMeH

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. MeToabl onucartenbHOW cTaTUCTUKU. [IpoBepka runortes. UccnepoBaHne CBA3U
KONM4YeCTBEHHbIX NPpU3HaKoB. KoppenaunoHHbIA aHanu3 u perpeccUoHHbIW aHanus.
Cratnctuyeckoe nporpammHoe obecrneyeHue. 93biK U cpepa CTaTMCTUYECKOro
nporpamMmMupoBaHus R.

JNleKLMoHHOoe 3aHsitne (6 4yaca(os)):
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Nexuns 1. Knaccugpomkaums Tunoe gaHHbix. Wkansl namepeHuin. Metonbl onncaTenbHOM CTaTUCTUKA
(Tabnuubl YacToT, TMCTOrPaMMbl, onncaTeNbHble CTaTUCTUKK). MNapameTpuyeckune n
HernapameTpuyeckme MeTobl, rurnoTesa 0 HopManbHOCTU pacnpeneneHus. [posepka runortes.
LncnepcnoHHbln aHanua. CtatuctTuyeckoe nporpaMmmHoe obecnedvenue. Nlekums 2. A3blk U cpena
ctatuctuydeckoro nporpammuposaHus R. MNMpoekt GNU, nporpamMmHas cpega ¢ OTKpbITbiM UCXOOHbIM
KoOoM, cBOOOIHO pacnpocTpaHsieMbli NpoayKT, cainT paspabotymkos (The Comprehensive R
Archive Network). Bubnnoteku R, nogaepxmBaemble MeToabl. YCTaHOBKA NPOrpamMmbl, 3arpyska u
yctaHoBka nakeToB. OCHOBHble onepaTopbl. [JaHHble B R (06eKTbI, TUMbI AaHHbIX, HTEHNE AaHHbIX
N3 TEKCTOBbLIX (PaNoB, COXpaHeHNe AaHHbIX, TabnuLbl MPON3BONbHON CTPYKTYpPbl, reHepauus
LaHHbIX). YnpaBneHne obbektamn. ApucpMeTnka n npocTble coyHKLMK, onepaumm ¢ MaTpuuamu.
'padovikm B R. Jlekums 3. MiccnepnoBaHue CBA3M KONMMYECTBEHHbIX NMPU3HAKoB. KoppensunoHHbINn
aHanus. NpocTtasn nuHeliHas perpeccus. MHOXecTBeHHas nuHelHas perpeccus. Obwas nuHenHas
Mmogenb. ObobueHHasa nuHeHas mogenb. O6obweHHas ananTuBHas Moaenb. AHanM3 ocTaTKoB.
KoachcpmumeHT netepmmHaumm. Boibop Hannyylwero NoAMHOXECTBA PErPECCOPOB.
NHdoopmaumoHHbie kputepun (AIC, BIC), koadbdouumneHT Bo3pacTtanmsa gucnepcun (VIF).
CpaBHeHune momenen. IHTepnpeTtauns mogenei.

naboparopHas pabora (2 4aca(oB)):

NabopatopHoe 3aHaTMe 1. Peannsaums Ha si3bike R cTaTCTMYECKOro onMcaHnst 0AHOMEPHOW
BbIGOpKU: YTEeHMEe AaHHbIX M3 TEeKCTOBOro doaina. Beibopka. O6beM Bbibopku. BeluncneHve
onucarenbHbIX cTaTUCTUK. BbiBOA Ha akpaH. [loBepuTtenbHbie nHTepBanbl. Bokc-nnoT (Awuk ¢
ycamum). [MocTpoeHne Tabnuubl 4acToT 1 rmcTorpammel. MpoBepka Ha HOpManbHOCTb (g-g FPaguKw,
Kputepuii xm-keagpar, kputepuii Konmoroposa-CMmupHoBa). BbiBog pedynbTaTtoB B TEKCTOBbIV
goann. BeiBog rpadpouyeckux pesynbtatos B doans.

Tewma 2. Nporpammbl Ha si3bike R. Co3paHue Ha si3bike R ckpunTta ans ctaTUCTU4ecKoro
onucaHus Habopa oaHOMEpPHbIX BbIGOpOK. Peanusauus Ha si3bike R nposepku
CTaTUCTMYEeCKMX runores.

naboparopHas pabora (8 4aca(oB)):

NabopatopHoe 3aHATME 2, 3. HanncaHue Ha s3bike R ckpynta ons ctaTucTMYecKoro onmcaHms
Habopa ogHOMepHbIX BbIbopok: MNporpammbl Ha si3bike R. Pepaktop Tinn-R. Onepatopbl Lnkna.
Monb3oBatenbckme pyHKuMK. 3arpyska AaHHbix. [locnenoBatenbHoe hOpMMpPOBaHME BbIBOPOK U KX
aHanu3. BbiBog pe3ynbTatoB B TEKCTOBbIE U rpadomyeckune tamnbl. VIHTepnpetaums pesynbTaTtos
cTatUCTNYEeCKoro onucaHus. JllabopatopHoe 3aHatue 4, 5. Peanusaums Ha s3bike R npoBepkm
cTaTucTudeckumx runotes: 'eHepaumsa gaHHbixX. [Npoeepka runotes. [Nposepka runoTesbl 0
paBeHcTBe gucnepcui (kputepuin duwepa.). lNMposepka rmnotesbl 0 paBeHCTBE MAaTOXUAAHWIA
(kputepwuin CTbtofeHTa). BoiBoa pesynbTaToB C UCMOMNb30BAHWEM YCIOBHOMO orneparopa.
OncnepcroHHbin aHanna. Peannsauus Ha a3bike R nccnenosaHus CBSA3W OBYyX KONMNYECTBEHHbIX
npun3HakoB. KoppensumMoHHbI aHanuna.

Tema 3. Peanusauusa Ha si3blke R uccnepnosaHusi CBsi3u KOMYeCTBEHHbIX MPU3HAKOB.
MocTtpoeHune nuHenHon perpeccun. Peannsaums Ha si3bike R 0606LL,eHHOW NTMHEVNHOMN
mogenw.

naboparopHas pabora (8 yaca(oB)):

NabopatopHoe 3aHsTue 6, 7. Peannzauus Ha sa3bike R nccnenoBaHust CBS3n KONMYECTBEHHbIX
npuaHakos. [ocTpoeHne NpocTon nMHenHom perpeccun. dyHkums Im(), napameTpbl N NX
ncrionb3osaHue. AHanu3 octaTkos. [narpamma paccesiHus, Bu3yannsaumns noCTPOEHHON Moaenu,
CTaHOAaPTHbIN rpadoMYecKnin BbiBOL, MOCTPOEHNE OOMONHUTENbHbBIX rpadonkoB. [1porHo3, yHKUUS
predict(). NpeobpasoBaHne nepeMeHHbIX. IHTepnpeTaunst Nony4eHHbIX pesynbTtatos. [locTpoeHne
MHOXECTBEHHOW NMHeHoN perpeccun n ee aHanna. OTKNOHEHUS OT NPeAnoNOXEeHUA MMHENHON
mMoZenu (KoNnnMHeapTHOCTb, ee BNMsiHME Ha pedynbTatbl MogenvposaHus, VIF, Bbibop perpeccopos).
AHanns 3aBUCUMOCTEN N HENMMHENHOCTEN B OCTaTkax, reTepOreHHOCTN (3aBMCMMOCTb Ancnepcun
OCTaTKOB OT MOENbHOIr0 MatoXnaaHns), NPOCTPaHCTBEHHOM 1 BPEMEHHOW Koppenauun).
NabopaTopHoe 3aHaTMe 8, 9. Peanuaaums Ha s3bike R 0606LeHHOoN nuHeinHon Moaenu. CkansipHble
nepeMeHHble U hakTopbl, NpeobpasoBaHmne. 3anvch IMHENHOMO NPeanKTOpPa, 3HaKN
apudmMeTnyeckux onepauui n np., onepaums l(). Boa3MoXHOCTb AnHaMM4eckoro oopMmMpoBaHns
hopmyn. dyHkums gim(). MapameTtpbl PyHKUMK, aHANM3 ocTaTkos, overdispersion, nporHo3. Beibop
Haumny4lwero nogMHoxecTsa perpeccopos. NHpopmaumoHHbie kputepum (AIC, BIC), koadduumneHTt
Bo3pacTtaHusa gucnepcun (VIF). MHTepnpetauns pesynbTaTos.
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Tema 4. Peanusauus Ha si3blke R MopgenupoBaHusi HeJIMHEeNHbIX 3aBUCUMOCTEN. CpaBHeHune
Moaoeneun.

naboparopHas pabora (8 yaca(oB)):

NabopaTtopHoe 3aHsTHe 10, 11. Peannsauust Ha si3blke R MooennmpoBaHms HeNMHemHbIX
3aBucumoctein. ObobleHHas anaMTneBHas Moaenb, PyHkUmMs gam(). OueHka onTuManbHON CTeENeHN
CrnaxuBaHus ¢ UCMONb30BaHMEM NepekpecTHoM nposepkn. OueHKa HeNMMHENHOCTN, adDGPEKTUBHOE
4ncno cTeneHel ceoboabl. YnpaBneHue crnaxmsBaHneM, Bbibop 6asuca. AHanna octatkos. Boibop
Hauny4lwero NOLMHOXeCTBa perpeccopos. NHdopmMaLmoHHbIe Kputepun, koadpduumeHT VIF.
NHTepnpeTtauus pesynbtaTos. JlabopaTopHoe 3aHsATMe 12, 13. Peannsaums Ha si3blke R cpaBHeHus
MoZenen, yHKUMS anova(), CpaBHeHWe Modenen ¢ NCnonb30BaHNEM MHAOPMALIMOHHbIX
kKputepunes, oyHkuns AlC().

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
Hepens | camocTositTenbHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTYOEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 1. MeToabl
onuncarenbHom
craructuku. lNposepka
runotes. ViccnenosaHue
CBS31 KONMNYECTBEHHbIX
NPWU3HaKOB.
KoppensunoHHbIi
aHanua un noAroToBka
1.|perpeccunoHHbIn 1 1-2 |DomawHero 10
aHanus. 3agaHns
Crartuctnyeckoe
nporpamMmmHoe
obecneyeHne. A3bik 1
cpena cTaTucTU4eckoro
nporpammmpoBaHns R.

JomallHee
3agaHne

Tema 2. [Nporpammbl Ha

a3blke R. CospnaHve Ha

a3blke R ckpunTta ons

CTaTUCTNYECKOro

5 [onMcaHNs Habopa 1 3.4 Egﬂ;ﬂﬁ:r'(g 10 nomallHee
"loAHOMEPHBIX BbIOOPOK. sananns 3afjaHve

Peannsauns Ha a3bike

R nposepku

CTaTUCTUNYECKMX

rmnores.

Tema 3. Peannsauuns Ha
a3blke R nccneposaHus
CBS131 KONMNYECTBEHHbIX
NPU3HAaKOB. noaroToBka
3./l locTpoeHne NuHenHom 1 5-6 |OoomaluHero 10
perpeccum. 3a0aHus
Peannzaumns Ha s3bike
R oboblweHHom
NMMHEWNHOW Moaenu.

JomallHee
3a0aHne
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Buabl
N Pasnen Cemectp Hepens | camoctositenbHoM [TpyAoeMKoCTb ;?‘%%:L:‘::;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTYLEHTOB
Tema 4. Peannzauus Ha
si3blke R noaroTtoBka
4 |[MOAENMPOBaHUs 1 7-8  |nomawnero 10 JoomaliHee
HENNHENHbIX 3anaHus 3apgaHue
3aBMCUMOCTEN.
CpaBHeHue mogenen.
NTtoro 40

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3EHTALUN NEKLNNA;

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

Tema 1. MeToabl onucartenbHOU cTaTUCTUKU. [IpoBepka runortes. UccnepoBaHne CBA3U
KONMM4YeCTBEHHbIX NPpU3HaKoB. KoppenaunoHHbIA aHanus3 u perpecCcUoHHbIW aHanus.
Cratnctunyeckoe nporpammHoe obecrneyeHue. 93biK U cpepa CTaTMCTUHYECKOro
nporpamMmMupoBaHus R.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

Ncnonb3oBatb 3HaHWSA, NONYYEHHbIE HA NEKLMSX 1 NabopaToOpHOM 3aHATAM N0 AAHHOW OMCLUMNANHE.
MoBTOpWTb MaTepuanbl kypca bakanaespuata "Teopusi BEpOSITHOCTEN 1 MaT.ctaTucTmka".
Vicnonb3oBaTb OCHOBHYO 1 OOMONHUTENbHYO nuTepatypy, VIHTepHeT-pecypcbl. 3arpy3untb
yCTaHOBOYHbIM ¢paiin R-*-win.exe ¢ caiita pa3paboTymKoB si3blka CTATUCTUYECKOrO
nporpammmpoBaHus R (http://cran.r-project.org/). YctaHoBuTb nporpammy R Ha KOMMbloTep.
3arpyauTb 1 yCTaHOBUTb NakeTbl. O3HAKOMUTBLCS CO CNPAaBOYHON AOKyMeHTaunen. BoinonHnTtb
CTaTUCTNYECKOE OMNMCaHNe 0AHOMEPHOI BbIOOPKM Ha s3blke R. BblumcnnTb onucartenbHble
CTaTUCTVKKW, [OBEPUTENbHBIE MHTEPBanbIl. [oCTponTb Tabnumuy 4acToT 1 rncTorpammy, 60KC-nnoT.
[MpoBepuTb rMNOTEe3y 0 HOpMasnbHOCTK pacnpeneneHns. BolBecTn peaynbTtaTbl B TEKCTOBbLIV (hain u
rpagouyeckunia doamn.

Tewma 2. Nporpammbl Ha si3biKe R. Co3paHue Ha si3bike R ckpunTta ans ctaTUCTU4ecKoro
onucaHusi Habopa oAHOMepHbIX BbIOOPOK. Peanu3saums Ha s3bike R npoBepku cTaTMcTUYeCKMUX
runores.

noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

Mcnonb3oBatb 3HaHUS, NONyYEHHbIE HA NEKLMAX 1 NabopaTopHbIX 3aHATUSX NO AAHHOW OUCUUMNINHE.
Vicnonb3oBaTb OCHOBHYO U AOMONHUTENbHYIO nuTepaTypy, VIHTepHeT-pecypcbl, CNPaBOYHYO
nokymeHTauuio naketa R. YctaHoBuTb Ha komnbloTep penaktop Tinn-R. CospaTb nporpammy
(ckpunT) Ha s13blke R ons ctaTMcTnyeckoro onncaHms Habopa ogHOMEPHbIX BbIOOPOK 1 NPOBEPKY
rMnoTe3 0 PpaBeHCTBE AMCNEPCUN N PpaBEHCTBE MATOXUAAHWIA C UCNONb30BAHMEM OMNepaTopoB Lukna,
nonb3oBartenbckux doyHkumin. CosgaTb nporpammy (CKpunT) Ha a3bike R ong nccnepnosaHns cBasun
IBYX KONMYECTBEHHbIX NPU3HAaKOB.

Tema 3. Peanuzauusa Ha a3bike R uccnenosaHusa cBsi3U KONMYECTBEHHbIX MPU3HaKOB.
MocTpoeHue nuHenHoun perpeccun. Peanusaums Ha si3bike R 0606LL,eHHOW NMHENHOWN MO4ENW.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:
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Ncnonb3oBaTtb 3HaHWS, NONYYEHHbIE HA NEKUMSX 1 NabopaTopHbIX 3aHATUSAX MO JAHHON ANCUMNIMHE.
Vicnonb3oBatb OCHOBHYO U LOMONHUTENbHYIO nuTepaTypy, VIHTepHeT-pecypchbl, CNpaBOYHYO
nokymeHTtauuio naketa R. Cosgatb nporpammy (CKpunT) Ha s3blke R ong nocTpoeHus npocTom
nnHenHon perpeccun. Co3natb Nporpammy (CKpUnT) Ha S3blke R Ang nOCTPOEeHUS MHOXECTBEHHOM
nHenHoin perpeccun. Cozaatb NporpamMmy (CKpunT) Ha s3bike R ons noctpoeHns 06ob1weHHo
NNHEeNHOW Moenu.

Tema 4. Peannsauuns Ha si3bike R MoaenmpoBaHusi HeMMHENHbIX 3aBucumocTed. CpaBHeHue
mopaenen.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Ncnonb3oBaTtb 3HAHWSA, NONYYEHHbIE HA NEKUMAX 1 NabopaTOPHbIX 3aHATUSAX MO AAHHON ANCUMNIMHE.
Vicnonb3oBatb OCHOBHYO 1 OOMONHUTENbHYIO NuTepartypy, VIHTepHeT-pecypcbl, CNpaBoYHyo
nokymeHTauuio naketa R. Cospatb nporpammy (ckpunt) Ha s3bike R ons noctpoeHns 0606wweHHoA
anonTueHom (HennHeHon) mogenu. lNpoeecTn cpasHeHWe Mogenen. Hanucatb oT4eT, cogepxatmm
NHTepnpeTaLmio Noy4eHHbIX pe3ynbTaTos.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3K3aMeHy:

Bonpochkl ak3ameHaLMoHHbIX 6UneTos

. [lpeononoxeHns NNHENHON Moenw.

. AHann3 ocrarkos.

. Beibop Haunyywero NoAMHOXECTBA PErPECCOPOB.

. CpaBHeHve Mogenei ¢ MCnonb30BaHMEM MHGOOPMALMOHHbBIX KPUTEPUEB.
. [pocTas nuHeHaa moaenb.

. MHOXecCTBEeHHas nMHenHas Mogenb.

. Obwas nuHeliHas moaens.

. OboblweHHas nnHenHas Moaenb.

9. O606bLleHHasa ananMTMBHAS MOLEND.

10. YcraHoska nporpammbl R.

11. YcraHoska naketos R.

12. BbiBOAO pe3ynbTaTtoB 06paboTku B TEKCTOBbIE U rpadpuyeckme doansbi

0O NO OB~ WN =

7.1. OcHoBHas nuTeparypa:

1.M'mypmaH B.E. Teopus BeposiTHOCTEN 1 MaTteMatnyeckas ctatmctuka: yiebHoe nocobvie ons
cTyneHToB By30B / B. E. MMypmaH.-12-e n3ga., nepepab.-Mocksa: Beicw. obpasosaHue: KOpaiiT-M3aar,
2009.-478c.

2.YawkwnH F0.P. Matematunyeckas cratmctuka: aHanma n obpaboTka faHHbIX: y4ebHoe nocobue ons
CTyOEHTOB BbICIWIMX y4ebHbIx 3aBeaeHuii / HO. P. YawkuH.-N3a. 2-e, nepepab. n
non..-Poctos-Ha-oHy: ®eHuke, 2010.-236¢.

3. Casenbes A.A., Myxapamosa C.C., lNuntornH A.l'., Ynxunkosa H.A. 'eocTtatucTnyecknin aHanms
JaHHbIX B 9KOMOrMmn 1 Npupoaononb3osaHum (C npumeHeHnem naketa R). - KazaHb: KasaHckui yH-T,
2012. - 120c.http://kpfu.ru/publication?p_id=59674,
http://shelly.ksu.ru/e-ksu/docs/F1387902447/geostat-2012.pdf

4.Casenbes A.A., Myxapamosa C.C., lNuniornH A.l'. cnonb3oBaHue s3bika R ong cratmctnyeckom
06paboTkm gaHHbIX. Y4ebHo-MeToamnyeckas paspabotka.- hitp://kpfu.ru/publication?p_id=59689,
http://shelly.ksu.ru/e-ksu/docs/F1594376599/%EC%ES5%F2%EEY%E4%E8%F7%EAY%EO_R_2.pdf
5.CaBsenbes A.A. , Myxapamosa C.C., lNuntorun A.I". OCHOBHbIe NOHATUA A3blka R.

Y4yebHo-MeToomnyeckas paspabotka. - http://kpfu.ru/publication?p_id=59687,
http://shelly.ksu.ru/e-ksu/docs/F912705413/%EC%E5%F2%EEY%E4%E8%F7%EA%EO_R_1.pdf

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep ;

E
CtpaHnua 9 ns 11. 118Y HITI

A
H

A



Mporpamma gucumnnunHbl "KoMnboTepHbIE TEXHONOMMN 1 CTaTUCTUYECKME METOObI B 9KONOrUun 1 npupoaononb3osadnn”; 022000.68
dKkonorvsa n Nprpoaononb3oBaHne; OOLEHT, K.H. (noueHT) Myxapamosa C.C.

7.2. lononHutenbHasa nuteparypa:

1. A.B. WunyHos., E.M. BanauH, M.A. Bonkoea, A.W. KopoberiHukos, C. A. Hazaposa, C.B. lNeTpos,
B.I'. CydomaHos. HarnagHas ctatuctuka. Micnonbsyem R! - M.: MK Tpecc, 2012. - 298 c.: un. -
ISBN 978-5-94074-785-828-1

2. Wood S.N. Generalized Additive Models: An Introduction with R / S.N. Wood. - London: Chapman
and Hall, 2006. - 410 p.

7.3. UHTepHeT-pecypcChbl:

1 CailT pa3paboT4MKoB Si3blka CTaTUCTMYECKOro nporpammupoBaHms R - http://cran.r-project.org/
2 MNoptan MawwnHHoe obyyeHme - http://www.machinelearning.ru/

3 MartemaTtmyeckuii obpasoBaTtenbHblil caiT - www.exponenta.ru

4 BeposaTHOCTHO-CTATUCTUYECKME OCHOBbI COBPEMEHHbIX CTaTUCTUYECKNX METOLOB -
http://ru.wikibooks.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%

5 Caiit no 6uonHdopmaTuke - http://bioinformatics.ru/

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

7 Y4.-meTo4. nocobue, npumeHeHue ctat.naketa SPSS - www.matlab.mgppu.ru/work/0022.htm
8 Obyuatowwii cainT no ctatobpaboTke - http://stattrek.com/

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHune oucumnnHbl "KoMnbloTepHbIe TEXHONOMMK 1 CTAaTUCTUYECKME METO bl B 9KONOrUN 1
NPMPOOONONbL30BaHMK" NpeanonaraeT UCNonb30BaHNE CneayrowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeO 1 ayamno
nHGOPMaLMK, MONYYEHNS N Nepefaymn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopums TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
paboymnx MECT CTYLEHTOB, BK/IOHAIOLWNX KOMMbIOTEPHbIV CTOM, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMNbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

HeT
Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no

HanpasneHnto 022000.68 "Skonornsa n NpUpPoAononbL30BaHNE" 1 MarncCTepPCcKom Nporpamme
Skonorunyeckasi 6e3onacHOCTb U ynpaBneHne B coepe oxpaHbl OKpyXatoler cpeabl .
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Myxapamosa C.C.

S 201 __r.
PeueH3eHT(bl):

S 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaumnoHHblii Homep A

9AE
Crtpannua 11 n3 11. 111 y“lf[,



