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PABOYASA NPOrPAMMA YYEBHOW OUCLUUNIUHDBI
B1.B.08. AHanu3 paHHbIX

1. Koa n HanmeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:
38.03.05 busHec-nHcpopmaTuka
2. Mpodhnnb nogroToBkM/cneymnanmsauma:
ApxutekTypa npeanpuaTum

3. KBanudmkauma BbinyckHuka: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevawLwan 3a peanmsaumio aucumnimHbl: MatemaTtnyecknx MeToaos
nccnegoBaHus onepauumn

6. CoctaButenu nporpammbl:  AsapHoBa TaTbsiHa BacunbeBHa, JOKTOP TEXH. HaYK,
npodeccop kadeapbl MaTeMaTM4ECKMX METOL0B UCCeaoBaHMA onepaunn

7. PexomeHgoBaHa: HMC dakynbTteTa lNpruknagHon mateMaTukn, MHPOPMAaTUKNA U MEXAHUKN,
npoTokost Ne9 ot 23.05.2020.

8. YuebBHbIn roa: 2022/2023 CemecTp(-bl): 5



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

B pamkax gaHHOro Kypca crywarenu nonyyarT 3HaHUst O MaTemMaTU4ecKkoM annaparte
aHanmMsa CTaTUCTMYECKMX [aHHbIX pasnuyHon npupodbl U npuobpeTatoT HaBblkKN B
MaTeMaTM4eckoM MOAENMpPOBaHMM NpoLecca UccneaoBaHus, T.e. B UCKycCTBe dhopManunsaunm
NMOCTaAHOBKM peanibHOM 3adayun, KOTOpOe 3aknivaeTcs B YMEHUW NepeBecTu 3ajady C A3blka

npobnemHo-coaepxaTenbHOro  (3KOHOMUYECKOTO, COLIMONOrNYecKoro, MeNLIMHCKOrO,
TEXHWYECKOTO 1 T.M.) Ha A3blk aBCTPaKTHbIX MaTeMaTUYECKUX CXEM U MoAeneNn.
3agaun  gucumnivHbl — OPMUPOBAHME 3HAHWWA, YMEHWA W HaBbIKOB MO CleayloLwum

HanpaBreHMsIM: cnocobbl opraHM3auumn BbIBOPOK; MeToAbl MPOBEPKM CTAaTUCTUYECKUX TUMOTES;
ANCNEPCUOHHBIN aHanu3; akTOpPHbIN aHanus; MeTodbl Krnaccudukaumn, OUCKPUMWHAHTHBLIN
aHanus; gepeBbsi PELUEHNI; aHann3 BPEMEHHbIX PSAOB.

10. MecTo y4yebHOM gucumnnmHbl B cTpykTtype OOI:

OdvcumnnuHa oTHocuTCs K 06si3aTenbHbIM AUCLMNIIMHAM  BapuaTUBHOW YacTu 6a30BOro
uvkna. [ns  wm3yyeHuss kypca HeobxoauMmbl 6a3oBble  3HaHWS NUHenHon anrebpsl,
MaTemMaTU4YecKoro aHanusa, TeopuuM BEpPOSITHOCTEN, MaTemMaTU4eckom CTaTUCTUKM, MEeTOOO0B
OonNTUMM3aLUMN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA MO AucuMNMHe/MoAaynio (3HaHWUS, YMeHUSA,
HaBbIKK), COOTHECEHHbIe C NNaHUpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSMU BbIMYCKHUKOB):

Kog HasBaHue komneTeHuum MnaHnpyemble pesynbTatbl 06y4eHus
OriK-3 cnocobHocThio paboTaTth ¢ 3HATh:
KOMMbIOTEPOM Kak CpeCcTBOM —  METOJIbI IOOBIUM JAHHBIX;

nHpopmaumen, paboTaTtb C
MHopMaLnen N3 pasnmyHbIX

KOMITBIOTCPHBIX CETAX;
MCTOYHUKOB, B TOM 4YUCrie B i 066
rno6asnbHbIX KOMMBIOTEPHbIX — MCTOABI MPEABAPUTCIIBHON OOPA0OTKU JaHHBIX

ceTsx — MeToAbl 0TO0Opa HHPOPMATHBHBIX PU3HAKOB;
YMETh:
— aHATU3UPOBATH MHOTOMEPHBIE JaHHBIE H
(hopMHpOBaTH CHCTEMY METOJIOB UX 00pabOTKH;
BJIa/IeTh (MMETh HaBBIK(H)):
— UHTEpNpeTalur TOJYyYEHHBIX  Pe3yJbTaToB B
TEPMHUHAX NPUKIATHON 00JacTh € LENbI0 MOTYYEeHUs
HOBBIX 3HAHHH M BBIBOJIOB.

— MCTOObI IIOHCKa JaHHBIX B r100aTbHBIX

MK-4 nposegeHue aHanusa | 3HaTh:
WHHOBauun B 3KOHOMWUKeE, — METOABI IPOBEPKH CTATUCTUUECKUX TUIIOTES;
ynpasnexiu | — meroms OLICHKU 3aBHCUMOCTHU MEXKIY
NHpopMaLMOHHO-

KaTeropupOBaHHBIMH, MOPSAKOBBIMU u
HWHTEPBAJIBLHBIMHI JaHHBIMU;
— METOABI JUCIIEPCUOHHOI0 aHAIN3A;
— MeToAbl HaKTOPHOTO aHAIIN3A;
— METOABI KilacCu(UKaINH;
— METO/bI PETPECCHOHHOT0 aHAN3a,
— METO/BI aHAJIN3a BPEMEHHBIX PSIOB.
YMETh:
— aHaATU3UPOBATH MHOTOMEPHBIC JaHHBIE W
(hopMHupOBaTH CUCTEMY METOAOB UX 00pabOTKH;
BJIaJeTh (MIMETh HaBBIK(N)):
— TIOCTPOCHHSI W TPOBEPKH  KadecTBa  MoJiesieit
CTaTUCTUYECKOTO aHAIIN3a JIAHHBIX;
MHTEPIPETAUHN TOIyYEHHbIX pE3yJIbTaTOB B TEPMHHAX
NPUKJIaIHON 00JIACTH C 1EJbI0 MOJIyUYeHHs HOBBIX 3HAHUH U

KOMMYHUKaTUBHbIX TEXHOOrmm




BBIBOJIOB.

MK-5 npoBeneHne obcnegoBaHUs | 3HATH:
ACATENLHOCTY u WT- | — MeToms mpoBepKH CTATHCTHYECKHX THIIOTES;
MH(PACTPYKTYPbl MPEANPUSTAN —  METOMBI OLIEHKH 3aBUCUMOCTH MEK LY
KaTeropUpOBaHHBIMU, HOPSIKOBBIMH u

HWHTEPBATLHBIMH JJAHHBIMHU;
— METOABI JUCTIEPCUOHHOTO aHAIN3a;
— MeToAbl HaKTOPHOTO aHAIIN3A;
— METOJIbI KJIACCU(UKAIUY;
— METOJBI PETPECCHOHHOTO aHaN3a,
— METOJBI aHAJIN3a BPEMECHHBIX PSIOB.
YMETh:
— aHATM3UPOBATH MHOTOMEPHBIC JAHHBIC H
(hopMHUpPOBaTH CHCTEMY METOJIOB UX 00Pa0OTKH;
BIIAJETh (MMETh HaBBIK(M)):
— TIOCTPOGHHSI W TPOBEPKH  KadecTBa  MoJelei
CTaTUCTUYECKOTO aHAIIN3a TaHHbIX;
WHTEPIPETALMU TOJIyUCHHBIX PE3yJIbTaTOB B TEPMHHAX
MPUKIATHON OOJIACTH C T MOJTyYSHHS HOBBIX 3HAHUN U
BBIBOJIOB.

12. O6bemM ancumnnnHbl B 3a4eTHbIX eaAuHMLUax/vac (s coomeemcmeuu ¢ y4yebHbIM rnaHoM) —
5/180.

Popma NPOMEXYTOYHON aTTeCcTaLMmM (3aUeT/3K3aMeH) 3K3aMEH

13. Buabl yye6Homn paboThbl

TpyooemMKoCTb
Bupg yyebHow paboTbl Bcero Mo cemectpam
5 cemecTp

KoHTakTHasa paborta

nekumm 34 34

npakTudeckune 16 16

B TOM ymcne: nabopartopHble 16 16

KypcoBasi paboTta
CawmocTosTensHas pabota (B TOM yucne 78 78
KypcoBasi pabota)
IMpomexyToyHas aTTectauns 36 36

UToro: 180 180
13.1. CopepxaHue QUCLUMIIUHDI
n/n Peannsauus

pasgena

HanmeHoBaHune pasgena AncumnniinHbl C

CopepxaHue pasnena aucUununHbl

AVCUUNITUHBI NoMoLLbI0
OHIamnH-kypca,
QYMK *
1. Jlekuum
1 MepBuyHas ctatuctnyeckas | Lkansl usmepeHumn. AHanuns
obpaboTka AaHHbIX YHnduuupoBaHHoe npefcTaBneHve  PasHOTUMHBLIX | AaHHbIX

OaHHbIX. 38.03.05




Cnocobbl 3anonHeHNst NPONyLLEHHbIX AaHHbIX.
Busyanusauunsa MHOroMepHbIX AaHHbIX.
AHanns pesko BblOENAKLWNXCS HabogeHUN

MpoBepka cTatuctudecknx | OCHOBHbIE TUMbl [WMNOTE3, MPOBEpPsSieMbIXx B xode | AHanua
rmnotes B  MpUKNagHbIX | CTAaTUCTUYECKOro aHanusa u MoAennpoBaHuS. OaHHbIX
3agavax KpuTepwuin 3HakoB Anst OAHOM BbIOOPKMU. 38.03.05
Kputepuin MaHHa-YUTHM.
Kputepuin YUnkokcoHa.
KpuTepuin 3HakoB Ans aHanu3a MNapHbIX MOBTOPHbLIX
HabnogeHun.
KpuTepuin 3HakoBbIX paHroBbiXx CyMM YUMKOKCOHA.
[MpoBepka ruMnoTes, CBHA3aHHLIX C MNapameTpamu
HOpMarnbHOro pacnpegeneHus.
[dncnepcuoHHbIN aHanus OaHOMaKTOPHbIN AUCNEPCUOHHBIA aHanu3 AHanus
MHorohaKkTopHbI AUCMEPCUOHHbIN aHanm3 OaHHbIX
PaHrosbIn AMCNEPCUOHHbLIN aHanu3 38.03.05
AHanns CTPYKTYpbI M | AHann3 TeCHOTbl CBA3M MeXady KOnMyecTBeHHbIMU | AHanus
TECHOTbl  CTaTUCTMYECKOW | NEPEMEHHbLIMMU. OaHHbIX
CBA3U Mexay | AHanua cTtaTUCTUYECKOM CBA3M mexay nopsgkosbimu | 38.03.05
uccnegyemMmbiMu nepemMeHHbIMU.
nepeMeHHbIMU. AHanns  cBfAse  Mexay  KraccuuKauMoHHbIMK
nepemMeHHbIMU.
DaKTOpHbLIA  aHanua3 npu  XecTKo UKCMPOBAHHOM | AHanua
daKTopHLIN aHanus Konuyectee hakTopos OaHHbIX
PaKTOpHBIN aHanus npv HedukcnposaHHom | 38.03.05
Konunyectee hakTopos
MeToabl BpaleH1s 1 niTepnpetaummn pakTopos
PacnosHaBaHue o6pasoB u | CyLHOCTb, TMnonorusaums " npuknagHas | AHanus
TMnonorusauns ob6bEKTOB B | HaAMpaBfeHHOCTb 3aAad Knaccudukaumm o6 beKToB. OaHHbIX
coumansHo — | Knaccudpmkauma npu Hannuum obyvarowmx Bbibopok | 38.03.05
3KOHOMMUYECKNX (BMCKPUMUHAHTHBIN aHanua).
nccnegoBaHusX. Knaccudpmkauma 6e3 obydeHuss (napamMeTpuyecKui
crny4dan): paclenneHne CcMecell BepOATHOCTHbIX
pacnpegeneHun.
Knaccudumkauma 6e3 obyyeHus (HenapaMeTpuyecKui
cny4yan): Knactep-aHanma.
BpemeHHble pagbl lMoHATne BpeMeHHoro psaa. AHanus
KOMNOHEHTLI BpEMEHHbIX PSIAOB. OaHHbIX
CraumoHapHble BpeMeHHble psagbl U UX OCHoBHble | 38.03.05
XapaKkTepUCTUKMN.
HecnyyanHas cocTtaBnswolas BPeMeHHOro pspa wu
MeTOoAbl ero crinaxmnBaHus.
Mopgenu HecTauuoHapHbIX BPEMEHHbLIX PSOOB UM UX
naeHTnrkaums.
[MporHo3npoBaHWe  9KOHOMUYECKUX  MoKasaTenewn,
OCHOBaHHOE Ha UCMOSIb30BaHUN BPEMEHHbLIX PAOOB.
2. JlabopaTopHble 3aHATUSA
MepBuyHasa ctatucTnyeckas | AHanu3 JaHHbIX B nakeTe Statistica no Temam: AHanus
0bpaboTka AaHHbIX -LWkanbl nsmepeHui. JaHHbIX
-YHudunuupoBaHHoe npegcrasneHne  pasHoTunHbix | 38.03.05
OaHHbIX.
-Cnocobbl 3anonHeHns NponyLLEeHHbIX AaHHbIX.
-Busyanusaumst MHOroMmepHbIX AaHHbIX.
-AHanu3 pesko BblgensawLWmxcs HabngeHum
lMpoBepka crTaTUcTUYeckMx | AHanuM3 faHHbIX B NakeTe Statistica no Temam: AHanuns
rmMnotes B MNpuKNagHbiX | - Kputepuin 3HakoB Anst O4HOM BbIOOPKN. OaHHbIX
3agadax -Kputepuit MaHHa-YUTHM. 38.03.05

-Kputepuit YnkokcoHa.

-Kputepuit 3HakoB And aHanusa napHbIX NOBTOPHbLIX
HabnogeHun.

-Kputepuit 3HaKoBbIX paHroBbIX CYMM YUITKOKCOHA.




-MpoBepka rvnoTes, cBA3aHHLIX C napameTpamu
HOpMarnbHOro pacnpegeneHus.

3 [dncnepcuoHHbIN aHanus AHann3 agaHHbIX B NakeTe Statistica no Temam: AHanuns
-OHOMaKTOPHbIA ANCNEPCUOHHDBIN aHanms. JaHHbIX
-MHOroakTopHbI ANCNEPCUOHHBIA aHanNu3. 38.03.05
-PaHrosbI AMCNEPCUOHHLIN aHanms.

4 AHanns CTPYKTYpbI M | AHann3 TeCHOTbl CBA3M MeXady KOnMyecTBeHHbIMU | AHanus
TECHOTbl ~ CTAaTUCTMYECKOW | NepeMeHHbIMM B nakeTe Statistica. OaHHbIX
CBA3UN Mexay | AHanua cTtaTUCTUYECKOM CBA3M Mmexay nopsgkosbimu | 38.03.05
uccnegyemMmbiMu nepemMeHHbIMM B NnakeTe Statistica.
nepemMeHHbIMU. AHanns  cBdAse  Mexay — KnaccuuKauMoHHbIMK

nepemMeHHbIMKN B NakeTe Statistica.

5 DaKkTopHbIA  aHanu3 npu  XecTko UKCUPOBaAHHOM | AHanus

daKTopHLI aHanus Konmyectse hakTopoB B NakeTe Statistica. OaHHbIX
DakTopHbIN aHanms npu HedumkcmpoBaHHoM | 38.03.05
KonunyecTee (hakTopoB B nakeTe Statistica.
MeToabl BpalleHus U WHTepnpeTauum akTopoB B
nakete Statistica.

6 PacnosHaBaHne obpasoB u | Knaccndukaumsa npu Hanmumm obydatowmx BbIGOpoK | AHanua
TMnomnorm3aumsa oO6bEKTOB B | (OAUCKPUMMHAHTHBIN aHanm3) B nakeTe Statistica. OaHHbIX
coumarbHO — | Knaccudpmkaums 6e3 obydeHusa (napametpuyeckuii | 38.03.05
3KOHOMUYECKNX crny4an): paclensieHne CMecell BepOSTHOCTHbIX
nccrnegoBaHusX. pacnpegeneHui nakete B Statistica.

Knaccudpukaunsa 6e3 obyyeHus (HenapameTpuyeckui
cnyyan): Knactep-aHanu3 B nakete Statistica.

7 BpemeHHble psabl [MporHo3upoBaHMe  9KOHOMMYECKMX  nokasaTtenew, | AHanm3s
OCHOBaHHOE Ha MCMOSIb30BaHUN BPEMEHHbIX PSAOOB B | AAHHbIX
nakete Statistica. 38.03.05

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

HavmeHoBaHue Tembl o
Buabl 3aHATWIA (YacoB)
Ne (pasgena) gucumnimHbl
n/n CamocTosiTenbHas
Jlekumm | MNpaktnyeckne | JlabopaTopHbie Bcero
paboTta

1 MepBnyHas cTatucTmyeckas 6 2 2 10 20

00paboTka AaHHbIX
> MpoBepka CTaTUCTUYECKNX 4 2 2 10 18

rmnoTes B NpUKnagHbIX 3agadax
3 | McnepcroHHbIM aHanms 2 2 2 8 14

AHanns CTpyKTypbl U TECHOTbI 6 2 2 16 26
4 | cTaTUCTUYECKON CBA3U Mexay

nccnegyemMbiMy NepeMeHHbIMN.

2 2 2 6 12

5 daKTopHLIM aHanus

PacnosHaBaHne o6pasoB u 6 2 2 12 22
g | Tvnonorusauns 0ObEKTOB B

coumanbHO — 3KOHOMWUYECKUX

nccnegoBaHusX.
7 | BpemeHHble psigbl 8 4 4 16 32

Ntoro 34 16 16 78 144

14. MeToaun4yeckue ykasaHus onsi o6y4arowmxcsi No 0CBOEHUIO0 AUCLUNIIUHBI
[ns nyJwero yceoeHus maTepuana CTyJeHTam pPeKkoMeHOyeTcsl OOoMallHsAs paboTta C KOHCMeKTamMu
NeKUMIi, Npe3eHTaumsiMu1, BbINONHEHWE NPaKTUYECKUX 3afaHui Ans caMoCTosATENbHOM paboThl,

BbINONMHEHMe nabopaTopHbiX pabor,

NCMONb30BaHNE PEKOMEHOOBAHHOW nuTepaTypbl

"

MeTOANYECKUX MaTepuaros. B paMKax obuiero obbema 4yacoB, OTBEAEHHbLIX AN N3yveHund
OnCcUunninHbl, npegycMmatTpmBaeTCa BbINONHEHUE CreyrlnxX BMOoB CaMOCTOATESIbHbIX pa60T

ctygeHtoB (CPC): nsydyeHne teopeTmyeckoro martepuvana,

3agaHuin No Temam, M3y4YeHHbIM Ha NEKUNOHHbLIX N NMPAaKTUYECKUX 3aHATUA.

BbIMONHEeHMe B nakeTte Statistica




15. lMepeyeHb OCHOBHOM WU [OOMNONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAuMBbIX AJ1I OCBOEHUSI ANCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmeauu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obuwiasi CKeosHasi Hymepauus 07151 cex 8U008 UCIMOYHUKOS)

a) OCHOBHas nuTepaTtypa:

Ne n/n MNCcTOYHMK
Kotukoe, I. E. AHanu3 gaHHbIX : y4yebHo-meToamyeckoe nocobue / . E. KotukoB. — CaHkT-
1 MeTtepbypr : CI6rrIMy, 2019. — 48 c. — ISBN 978-5-907184-46-6. — TeKCT : 9NEKTPOHHbIN //

JlaHb : anekTpoHHO-6ubnmoTeyHasa cuctema. — URL: https://e.lanbook.com/book/174498
BonbdcoH, M. b. AHanun3 gaHHbIX : y4ebHoe nocobue / M. B. BonbdcoH. — CaHkT-INeTepbypr :
2 CneryT wm. M.A. Bbony-Bpyesuuya, 2015. — 81 c.— TekcT: SNEKTPOHHbLIV // JlaHb
3ANeKTpOoHHO-6nbnnoteyHasa cuctema. — URL: https://e.lanbook.com/book/180254

KysbMuH, B. . MeToabl aHanu3a gaHHbix : y4ebHoe nocobue / B. . KyabmuH, A. ®. Nagsaos.
— 2-e un3g., nepepab. n gon. — MockBa : PTY MUPBA, 2020. — 155 c.— TekcT:
3NEKTPOHHbIN // JlaHb : ANEeKTPOHHO-6MbNMoTeyvHas cucrtema. — URL.:
https://e.lanbook.com/book/171433.

6) gononHuTensbHas nuTeparypa:

Ne n/n McToYHMK
lopenos, B. W. AHanu3 cratuctuyeckmx daHHbiX : npaktukym : [16+] / B. W. Topenos,
T.H.Jlegawesa ; Poccunckas wMexayHapogHas akagemus Typmsama. — Mocksa
4 YHuBepcutetckasd kHura, 2015. — 120 c. : wn. — Pexum pgoctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=574944. — bubnuorp.: c. 107. — ISBN 978-
5-98699-151-1. — TeKCT : 3NEKTPOHHbIN.

Aranako, C. A. Cratuctmyeckue MeTodbl aHanusa [aHHbIX : yyebHoe nocobue : [16+] /
C. A. AranakoB ; OMCkuin rocygapcTBeHHbIn yHuBepcuTeT um. ®. M. [JoctoeBckoro. — OMCK :
Omcknii rocyaapcTBeHHbIn yHuBepceuteT nm. ©.M. Joctoesckoro, 2017. — 92 c. : Tabn., rpad.,

5 CXeMm., un. - Pexum gocrtyna: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=562918 . — bubnuorp. B kH. — ISBN 978-5-
7779-2187-1. — TEKCT : 3NEKTPOHHbIN.

Kykoeckun, O. N. VIHdopMaLMOHHbIE TEXHOMOMMKM U aHanu3 AaHHbIX . yd4ebHoe nocobue /
O. N. XXykoBckun ; Tomckuin [ocynapCTBEHHbI  YHMBEPCUTET CUCTEM  yMpaBrfieHUst U

6 pagnoanekTpoHukn (TYCYP). — Tomck : Onb KoHTteHT, 2014. — 130 c. : cxem., un. — Pexum

poctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=480500 . -

Bubnuorp.: ¢. 126. — ISBN 978-5-4332-0158-3. — TeKCT : 3NEKTPOHHbIN.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnansHble peCypcbl MHTEPHET):
Ne n/n Pecypc

1. | OB6C JfiaHb

2. | 36C KOPAUT

3. edu.vsu.ru

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adayHuku, MemoOou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHUK

3yb6os, H. H. Ctatuctuka B 6GnomeguunHe, dpapmauum n chapmauesTumke : yyebHoe nocobue :
[16+] / H. H. 3y6osB, B. . KyBakuH, C. 3. Ymapos ; nog obwy. pea. . A. Hapkesnya. — Mockea ;
1 BepnuH : OnpekT-Megma, 2019. — 386 c. : un., Tabn. — Pexxum goctyna: no nognuvcke. —

URL: https://biblioclub.ru/index.php?page=book&id=578236 . — Bubnwuorp.: c. 326-327. — ISBN
978-5-4499-1173-5. — DOI 10.23681/578236. — TEKCT : aNEKTPOHHbIN.

lopsinHoBa, E. P. MNpuknagHble MeToabl aHanm3a CTaTUCTUYECKMX AaHHbIX : y4ebHoe nocobue /
E. P. lopsauHoBa, A. P. lMaHkos., E. H. MNnatoHoB. — Mockea : U3gaTenbckuii aom Bbicluen

2 LLKOIbl 9KOHOMUKNM, 2012. — 312 ¢. — Pexxum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=227280. — ISBN 978-5-7598-0866-4. —
TeKCT : 3NEeKTPOHHbIN.



https://biblioclub.ru/index.php?page=book&id=574944
https://biblioclub.ru/index.php?page=book&id=562918
https://biblioclub.ru/index.php?page=book&id=480500
https://biblioclub.ru/index.php?page=book&id=578236
https://biblioclub.ru/index.php?page=book&id=227280

17. OO6pasoBaTtenibHble TEXHONOrMKW, UCNONb3yemMble TMpU peanusauum y4yeOHOWM
OUCUMNNUHBLI, BKMOYasas [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NneKTpoHHoe oby4eHue (J0), cmewaHHOe 0Gy4YeHue).

[Tpu peanuzanuu JIUCUUTIIVHBI MOTYT HCTIOJIb30BATHCS TEXHOJIOTUU
3JIEKTPOHHOTO o0ydJeHHUs u JIACTAaHIUOHHBIE o0Opa3oBaTebHbIC TEXHOJIOTUU
Ha Oaze nmoprama edu.vsu.ru, a Takxke JApyrue JOCTYyHHBIE PpECcypchl  CeTU
HNnreprer.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

INekumoHHas ayguTopus AO/MKHa ObITb OCHALLEHHOW COBPEMEHHBLIM KOMMbIOTEPOM C
NOAKMIOYEHHBLIM K HEMY NPOEKTOPOM C BUAEOTEPMMHANa Ha HACTEHHbI aKpaH. MNMpakTudeckue n
nabopaTtopHble 3aHATUS [OMKHbl NPOBOAUTLCS B  CNEUManM3vpOBaHHOW ayauTopum,
OCHaLLEeHHOW COBPEMEHHBIMWU NePCOHasbHbIMU KOMMbOTEPaMU U NporpaMMHbIM obecnevyeHnemM
B COOTBETCTBUM C TEMATUKOW M3yvyaemoro matepuana. Npegnonaraemoe obopyaoBaHue Ons
KOMMbIOTEPHbLIX KI1AacCoB: KOMMbIOTEPLI B COCTaBe:cucTeMHbIN 6rok: npouecc Intel(R) Core(TM)
i3-4160 CPU @ 3.60GHz, onepatuBHas namats 86, HDD 5006, Bugeokapta NVIDIA
GeForce GTX 750; monutop: Acer V226HQL; mynbtumeana-npoektop ViewSonic PA503W.
KommyTtatop HP ProCurve Switch 1400-24G; mynbTumMeannHasa akyctudeckas cuctema SVEN
SPS-702.

19. ®OHA OLEHOYHbIX CPEeacCTB:
19.1. MepeyeHb KOMNETEHLUN C YKa3aHMeM 3TanoB (hOpMMPOBaHUA U
nnaHMpyeMbIX pe3ynbTaToB 00y4eHus

Kon n MnaHnpyemble pesyrnbTaTbl 00y4eHus OTanbl hopMmmnpoBaHus
coaepxa (nokasaTenu JOCTUXKEHMS 3a4aHHOIO YPOBHS KoMneTeHuun (pasgensl o0C*
Hue OCBOEHUS KOMMETEHLMN NOCPEACTBOM (TemMbl) gUCLMNAVHBI UK (cpeacrtBa
KOMMeTeH hopMMPOBaHUS 3HAHWIN, YMEHWUIA, HaBbLIKOB) MOZYMS U UX HAUMEHOBaHMWE) OLeHVBaHWS)
umu (Mnm
ee 4yactn)
3HATh: 1.1.lWkansl namepeHun.
— METO/BI JOOBIUH JaHHBIX; 1.2.YnudpuumposatHoe
OrIK-3 — MeTOAbl IIOMCKA IaHHBIX B IVIOOAIBHBIX zgﬁﬂELaBneHme PASHOTUNHBIX
KOMIILIOTCPHBIX CETAX, 1.3.Cnoco0bbl 3anonHeHus
— METOHABI TMpeBapUTEIbHONH 00paboTKH MPOMYLLEHHBIX AAHHBIX. TecT
JAaHHBIX; 1.4.Busyanusaums
—  METOJbI otbopa MH(QOPMATUBHBIX | MHOrOMEPHbIX AaHHbIX.
IIPU3HAKOB; 1.5.AHanus pesko

BblAENAILWUXCA HAabNoAeHUN

YMETb: JNabopaTtopHble 1 npakTuyeckne
3aHATWS N0 TeMaMm:

1.1.lWkanbl namepeHui.
1.2.YHudunumpoBaHHoe
npeAcTaBrieHne pasHOTUMHBIX
AaHHbIX. JlaGopaTopHble
1.3.Cnoco0bl 3anonHenus | pabortsl: 1,2,3,4
NPONYLLEHHbIX AAHHbIX.
1.4.Busyanusaums
MHOIOMEPHbIX AaHHbIX.
1.5.AHann3 pesko
BblAENSLWNXCA HAONAEHWI
BJaJIeTh (MIMETh HaBbIK(H)): AHanus nabopaTopHbIX 1

— I/IHTepHpeTaHI/II/I HOHleeHHLIX NPakKTU4eCcKmnx 3aHATUI Mo ﬂa60paToprle

pe3ylIbTaTOB B TEPMUHAX MNPUKIAAHON | TEMaM. 3 paborsi: 1,2,3,4
1.1.lWkanbl namepeHun.

— AaHaJIM3upoOBaTb MHOI'OMEPHLIC JaHHBIC U
(bopMHPOBATH CUCTEMY METOJIOB X
00paboTKy;




obactTu ¢ LCIBI0 IMOJIYYCHUSA HOBBIX
3HAHUU U BBIBOJIOB.

1.2.YHuduuymnpoBaHHoe
npeactaBfieHne pPas3HOTUMHBIX
OaHHbIX.

1.3.Cnoco0bbl 3anonHeHuns
NPONYLLEHHbIX AAHHbIX.
1.4.Busyanusaums
MHOIOMEPHbIX AaHHbIX.
1.5.AHanus pesko
BblAENALWMXCA HAONIOAEHWIN

MK-4

3HAThb!

— MeTOAbl  MPOBEPKH  CTATHCTHUECKUX
THITOTE3;

— METOJBl OIEHKH 3aBHCHMOCTH MEXITy
KaTerOPUPOBAHHBIMH, TOPSAKOBEIMH U
MHTEPBaJIbLHBIMH JaHHBIMU;

— METOABI JUCTIEPCHOHHOTO aHaJIN3a;

— MeToAbl (PakTOPHOTO aHANIN3a;

— MeTOAbI KilacCU(UKALIHN;

— METO/Ibl PErPECCUOHHOrO aHaNIN3a,

— METO/bI aHAJIM3a BPEMEHHBIX PS/IOB.

2.1. OcHOBHble TUMbI TUMNOTES,

npoBepseMbIx B xone
CTaTUCTUYECKOrO aHanusa u
MOAENMPOBaHMS.

2.2.Kputepui  3HakoB  Ans
O[HO BbIOOPKM.

2.3.Kputepun MaHHa-YUTHu.
2.4 . Kputepun YuUnkokcoHa.
Kputepui 3HaKoB ans
aHanmMsa napHbIX MOBTOPHbIX
HabnoaeHUN.

2.5.Kputepui 3HaKOBbIX
PaHroBbIX CYMM Y MUITKOKCOHaA.
2.6. lMpoBepka rmnores,

CBA3aHHbIX C napameTpamu
HOpManbHOro pacnpegeneHus.
3.1.0gHodaKTopHbIN
OVCMEPCUOHHBIV aHanu3
3.2.MHorogakTopHbIi
OVCMEPCUOHHBIV aHanu3
3.3.PaHroBbIn MCNEPCUOHHbIN
aHanus

4.1.AHann3 TEeCHOTbl CBS3M
Mexay KONMNYECTBEHHbBIMU
nepemMeHHbIMMU.

4.2. AHann3 cTaTUCTUYECKOM
CBA3N MexXay nopsaKoBbIMU
nepemMeHHbIMMU.

4.3. AHanus cBA3en wmexay
KnaccuunKaLMoHHbIMU
nepemMeHHbIMMN.
5.1.@akTopHbIN  aHanu3 npwu
XKeCTKO hUKCMPOBAHHOM
KonmyecTBe (PakTopoB
5.2.®aKkTopHbIA  aHanu3 npu
HeMKCMPOBaHHOM
Konmyectse hakTopos
5.3.MeToabl  BpalwieHus  wu
WHTeprpeTauun akropos
6.1.CylwHOCTb, TUNOMNorM3aLnms
" npvknagHas
HanpaBfEeHHOCTb 3apay
Knaccudukaumm o6 beKkToB.
6.2. Knaccudwmkaumna  npwu
HanmM4nm oby4varoLmx BblIOOPOK
(BNCKPUMUHAHTHBIN aHanu3).

6.3.Knaccudmkayus bes
00yyeHus (napameTpuyeckmn
cnyyan): pacLienneHve
cmecen BEPOATHOCTHbIX
pacnpegeneHun.

6.4. Knaccudmkaums oes
06yyeHus

(HenapameTpuyeckuin cny4vam):
KnacTep-aHanms.

Tect 2




7.1.TNonATne BPEMEHHOIo
psga.

7.2.KOMNOHEHTblI  BPEMEHHbIX
pAOoB.

7.3.CTaumoHapHble
BpEMEHHble  psaabl U KX
OCHOBHbIE XapaKTEePUCTUKMN.
7.4.HecnyyanHas
cocTaBnsiowasd  BPEMEHHOro
psga " MeToAbl ero
crnaxunBaHus.

7.5.Mogenn HecTaLMOHapPHbIX
BPEMEHHbLIX pPsSOOB UM UX
naeHTnmkaums.
7.6.lporHoanpoBaHue
3KOHOMMYECKUX MNoKasaTenen,
OCHOBaHHoe Ha
MCNONb30BaHUN  BPEMEHHbIX
pAOoB.

YMETh:
— AaHaJIM3upOBAaTb MHOI'OMEPHBLIC JAHHBIC U
(bOpPMHUPOBATH CHCTEMY METOIOB HX
00paboTKH;

JTabopaTtopHbie n
npakTn4eckne 3aHATnA no
TemMawm:

2.1. OCHOBHble TUMbI TUMNOTES,

npoeepAeMbIX B xoae
CTaTUCTNU4EeCKOro aHanmsa u
mMoaennpoBaHuA.

2.2 Kputepun 3HakoB 4N
O[HO BbIOOPKM.

2.3.Kputepun MaHHa-YUTHu.
2.4.Kputepuin YUnkokcoHa.
Kputepwuii 3HaKoB ans
aHanm3a napHbIX MOBTOPHbIX
HabnogeHun.

2.5.Kputepui 3HaKOBbIX
PaHroBbIX CYMM Y MUITKOKCOHaA.
2.6. lMposepka rmnoTes,

CBA3aHHbIX C MapameTpamu
HOpManbHOro pacnpegeneHus.
3.1.0aH0dhaKkTOpHBbIN
ONCNEPCUOHHBIN aHanu3
3.2.MHorogakTopHbIi
ONCNEPCUOHHBIN aHanu3
3.3.PaHroBbIn ANCNEPCUOHHBIN
aHanms

4.1 AHanu3 TeCHOTbl CBS3M
Mexay KONMNYECTBEHHbBIMU
nepemMeHHbIMMU.

4.2. AHanu3 cTaTUCTUYecKoun
CBA3N Mexay nopsaKoBbIMU
nepeMeHHbIMU.

4.3. AHanus cBa3en wMexagy
KnaccudukaLnoHHbIMMU
nepeMeHHbIMU.
5.1.®aKkTopHbIA  aHanu3 npu
XEeCTKo hUKCUPOBaAHHOM
KosnimyecTse hakTopoB
5.2.®aKkTopHbIA  aHanu3 npu
HeMKCMpOBaHHOM
Konmyectee hakTopos
5.3.MeToapl BpaLLeHuns "
WHTepnpeTauumn akTopos
6.1.CywHoCTb, TMNonorusaumus
" npuknagHas

JlabopaTopHble
pa6oThl: 1,2,3,4




HanpaBfeHHOCTb 3agau
Knaccudukaumm o6 beKToB.
6.2. Knaccudumkauua  npwu
HannymMm ody4atoLWwmnx BbIGOPOK
(ONCKPUMUHAHTHbBIN aHanu3).

6.3.Knaccudumkauus bes
oby4yeHnsa (napameTpuyeckuin
cny4an): paclienneHme
cmecen BEPOATHOCTHbIX
pacnpegeneHui.

6.4. Knaccudumkauna  6es
obyueHus

(HenapameTpuyecknin criyyam):
Knacrep-aHanuas.

7.1.TNoHaTne BPEMEHHOI0
psaa.
7.2.KOMNOHEHTblI BPEMEHHbIX
pSaoB.

7.3.CTaumoHapHble
BpPEMEHHbIE  padbl M UX
OCHOBHbIE€ XapaKTEePUCTUKM.
7.4.HecnyvaviHas
cocTasnsowlas  BPeMEHHOro
psga " MeToabl ero
CcrrnaxuBaHus.

7.5.Mogenn HecTauMoOHapHbIX
BPEMEHHbLIX pPSdoB U UX
naeHTnmkaums.
7.6.lporHo3npoBaHue
3KOHOMUWYECKNX MnoKasaTenen,
OCHOBaHHoe Ha
MCMONb30BaHUN  BPEMEHHbIX
pSOoB.

BIIAJETh (MIMETh HaBBIK(H)):

— TIOCTPOCHHS ¥ TPOBEPKH  KadecTBa
MOJIeNiell  CTaTUCTUYECKOro  aHain3a
JIAHHBIX;

HWHTEPIPETAIUH MOTYYCHHBIX PE3YJIbTaTOB B
TEPMHUHAX MPHUKIATHON 00IACTH C EIBIO
MOJIyYEHUS] HOBBIX 3HAHUH U BHIBOJIOB.

AHanua nabopaTopHbIX 1
NPaKTU4ECKMX 3aHATUN MO
Temawm:

2.1. OCHOBHbIE TUMbI TUMNOTES,

npoBepAaeMbIX B xoae
CTaTUCT4eCckoro aHamnmsa wu
mMoaennpoBaHuA.

2.2 Kputepun  3HakoB 4N
O[IHO BbIOOPKM.

2.3.Kputepnin MaHHa-YUTHU.
2.4 Kputepuin YnKoKcoHa.
Kputepui 3HaKoB ana
aHanmsa napHbIX MNOBTOPHbIX
HabnoaeHWn.

2.5.Kputepun 3HaKOBbIX
pPaHroBbIX CYMM YUITKOKCOHA.
2.6. MpoBepka rmnores,

CBA3aHHbIX C MapameTpamu
HOpManbHOro pacnpegeneHus.
3.1.0gH0dhaKkTOpHBbIN
ONCNEPCUOHHBLIN aHanu3
3.2.MHoroakTopHbIN
ONCNEPCUOHHBIN aHanu3
3.3.PaHroBbIn ANCNEpPCUOHHBIN
aHanus

4.1.AHanu3 TeCHOTbl CBS3U
Mexay KONNYeCTBEHHbLIMU
nepeMeHHbIMU.

4.2. AHanns cTaTUCTUYECKOM
CBA3N Mexay nopsaKkoBbIMU

JTaBopaTopHble
paboTbi: 1,2,3,4




nepemMeHHbIMMN.
4.3. AHanus cBs3en Mexay
KraccugukayMoHHbIMN
nepemMeHHbIMMN.
5.1.@aKkTopHbIN  aHanu3 npwu
XKeCTKO hUKCMPOBAHHOM
KonmyecTBe hakTopoB
5.2.@akTopHbI  aHanu3 npwu
HepMKCMpPOBaHHOM
Konmyectee akTopoB
5.3.MeToabl  BpalieHus
MHTepnpeTauumn akTopos
6.1.CywHoCTb, TMNonoru3aumus
" npvknagHas
HanpaBfeHHOCTb 3agay
Knaccudukaumm o6 beKkToB.
6.2. Knaccudumkauua  npwu
HannymMm ody4arowmnx BbIGOPOK
(ONCKPUMUHAHTHBIN aHanus).
6.3.Knaccudukaums bes
obyyeHunsa (napameTpuyeckun
cny4an): pacwienneHvne
cmecen BEPOATHOCTHbIX
pacnpegeneHun.

6.4. Knaccudpwmkauus  6es
oby4eHus
(HenapameTpuyecknin criyyan):
Knactep-aHanms.

7.1.TNoHatne BPEMEHHOI0
psaa.
7.2.KOMNOHEHTbI  BPEMEHHBbIX
psa0B.

7.3.CtaumoHapHble
BpPEMEHHblIE  padbl U UX
OCHOBHbI€ XapaKTepUCTUKMN.
7.4.HecnyvaviHas
cocTaensowass  BPEMEHHOro
paga " MeToabl ero
CrnaxuBaHus.

7.5.Mogenn HecTauMoOHapHbIX
BPEMEHHbIX pPSdoB U KX
naeHTnmkaums.
7.6.MporHo3nposaHune
3KOHOMMYECKMX MnoKasaTenen,

OCHOBaHHoe Ha
MCMONb30BaHWM  BPEMEHHbIX
PSOOB.
MK-5 3HaTh: 2.1. OCHOBHblE TUMbI TMNOTES,
— METOIbl  TPOBEPKH  craTUcTHYeckux | MPOBEPAEMbIX B xone
rHTIOTE3; CTaTUCTWUYeCKOro aHanusa u
MOZENMPOBaHMS.

— MCETOAbI OLCHKHU 3aBUCHUMOCTH MCKAY
KaTCropupoBaHHBIMU, MOPAAKOBBIMHU U
HWHTCPBAJIbHBIMHA JaHHBIMU;

— MCTOABI AUCIICPCUOHHOI'O aHaJIN3a,

— MCTOJBI (baKTOpHOFO aHalu3a,

— MCTOJBI Knaccn(bnxaunn;

— MCTOJBI PErPECCUOHHOrO aHaJIn3a,

— MCTOAbI aHAJIN3a BPEMCHHLIX PSAI0B.

2.2 Kputepun  3HakoB 4N
O[IHO BbIOOPKM.

2.3.Kputepun MaHHa-YUTHuN.
2.4 Kputepuin Y nKoKcoHa.
Kputepui 3HaKoB ana
aHanm3a napHbIX MOBTOPHbIX
HabNOeHUN.

2.5.Kputepun 3HaKOBbIX
PaHroBbIX CyMM YUIKOKCOHA.
2.6. MpoBepka rmnoTes,

CBSI3aHHbIX C MapameTpamu
HOpMarnbHOro pacnpeaeneHust.
3.1.0aH0dhaKTOPHbIN

TecTt




ONCNEPCUOHHbBI aHanu3
3.2.MHorogakTopHbI
ONCNEPCUOHHBIN aHanus
3.3.PaHroBbIn AMCNEPCUOHHbIN
aHanus

4.1.AHannM3 TeCHOTbl CBS3U
mexay KONMYECTBEHHbLIMU
nepemMeHHbIMMN.

4.2. AHann3 cTaTUCTUYECKON
CBA3N Mexay nopsaKoBbIMU
nepemMeHHbIMMU.

4.3. AHanu3 cBa3en Mexay
KrnaccudunkayMoHHbIMU
nepemMeHHbIMMN.
5.1.@akTopHbIN  aHanu3 npwu
KeCTKO hUKCMPOBAHHOM
KonmyecTBe (akTopoB
5.2.@akTopHbI  aHanu3 npwu
HedUKCMPOBAHHOM
Konuyectee hakTopoB
5.3.Metoagbl  BpaweHns wu
WHTepnpeTaunm hakTopos
6.1.CywHoCTb, TMNonoru3aums
" npuknagHas
HanpaBneHHOCTb 3agad
Knaccudukaumm o6 beKkToB.
6.2. Knaccudwmkauua  npwu
HannymMm oby4arowmnx BbIBOPOK
(BMCKPUMUHAHTHBIN aHanua).

6.3.Knaccudpukauus bes
06yyeHnsa (napameTpuyeckmn
cnyyan): pacLienneHune
cmecen BEPOATHOCTHbIX
pacnpegeneHun.

6.4. Knaccudmkauus  6es
obyyeHus

(HenapameTpuyeckuin crny4an):
KnacTep-aHanma.

7.1.TNoHaTne BPEMEHHOI0
psaa.
7.2.KOMNOHEHTbI BPEMEHHbIX
pSaoB.

7.3.CtaumoHapHble
BPEMEHHbIE  padbl U UX
OCHOBHbI€ XapaKTepUCTUKMN.
7.4.HecnyvainHas
cocTasnsowas  BpeMEHHOro
psaga [ MeToAbl ero
CrnaxuBaHus.

7.5.Mogenn HecTauMoOHapHbIX
BPEMEHHbIX pPSdoB U UX
naeHTnmkaums.
7.6.lNporHo3npoBaHue
3KOHOMMWYECKUX NoKasaTenen,
OCHOBaHHoe Ha
MCMONb30BaHUM  BPEMEHHbIX
psOoB.

YMETh:
— AaHaJIM3upoBaTb MHOI'OMEPHLIC JaHHBIC U
(hOopMUPOBATH CHCTEMY METOJIOB UX
00paboTKy;

JlTabopaTtopHbie n
npakTUu4eckne 3aHaTuS no
Temam:

2.1. OcHOBHble TUMbI TUMNOTES,
npoBepsieMbIX B xoae
CTaTUCTUYECKOro aHanmsa u
MOAENUPOBaHUS.

JTabopaTopHble
paboThl: 1,2,3,4




2.2.Kputepuin  3HakoB AN
O1HOM BbIBOPKMU.

2.3.Kputepun MaHHa-YUTHu.
2.4 . Kputepuin YUnkokcoHa.
Kputepui 3HaKoB ans
aHanmMsa napHbIX MNOBTOPHbIX
HaOnoaeHU.

2.5.Kputepui 3HaKOBbIX
PaHroBbIX CyMM YUIKOKCOHA.
2.6. MpoBepka rmnoTes,

CBA3aHHbIX C MapameTpamu
HOpManbHOro pacnpegeneHus.
3.1.04HO0daKTOpHbIN
OVCMEPCUOHHBIV aHanu3
3.2.MHorogakTopHbIN
OVCMEPCUOHHBIV aHanu3
3.3.PaHroBbIN AMCNEPCUOHHbIN
aHanus

4.1.AHannM3 TeCHOTbl CBS3U
Mexay KONMNYECTBEHHbBIMU
nepemMeHHbIMMU.

4.2. AHanu3 cTaTUCTUYECKON
CBA3N Mexay nopsaKoBbIMU
nepemMeHHbIMMU.

4.3. AHanu3 cBs3en wmexagy
KnaccnuKaLMOHHbIMU
nepemMeHHbIMMN.
5.1.@aKkTopHbIN  aHanu3 npwu
KeCTKO hUKCMPOBAHHOM
KonmyecTBe (bakTopoB
5.2.0aKkTOpHbIA  aHanuM3 npu
HedUKCMPOBaHHOM
Konuyectee hakTopos
5.3.MeToagbl  BpaweHus u
WHTepnpeTaunm hakTopos
6.1.CywHoCTb, TMNonoru3aums
" npvknagHas
HanpaBfEeHHOCTb 3apav
Knaccudukaumm o6 beKkToB.
6.2. Knaccudwmkauua  npwu
HanuMunm oby4varoLmx BbIOOPOK
(OnCKPUMUHAHTHLIN aHanus).

6.3.Knaccudukaums bes
06yyeHusa (napameTpuyeckun
cnyyan): pacLienneHue
cmecen BEPOATHOCTHbIX
pacnpegeneHun.

6.4. Knaccudwmkauus  6es
06yyeHus

(HenapameTpuyeckuin crny4vam):
KnacTep-aHanma.

7.1.TNoHaTne BPEMEHHOIO
psga.
7.2.KOMNOHEHTLI  BPEMEHHbIX
pSa0B.

7.3.CTaumoHapHble
BPEMEHHbIE  psdbl W KX
OCHOBHbI€ XapaKTepUCTUKMN.
7.4.HecnyyanHas
cocTaBnsowass  BPEMEHHOro
paga 7] MeToabl ero
CrnaxuBaHus.

7.5.Mogenn HecTauMoOHapHbIX
BPEMEHHbIX pPsSAoB W KX




naeHTnmkaumsa.
7.6.MporHo3npoBaHue
3KOHOMUWYECKNX MNoKasaTenen,
OCHOBaHHOE Ha
MCMONb30BaHUN  BPEMEHHbIX
psOoB.

BJaseTh (MIMETh HAaBBIK(H)):

— TIOCTPOCHHSI W TPOBEPKH KadecTBa
Mozaelell  CTaTHCTHYECKOrO  aHalu3a
JAHHBIX;

WHTEPIPETALUN MOTYYCHHBIX Pe3yJbTaTOB B

TepMHHAX NPUKIAJHONH 00JacTH C IIEJbI0

MOJTyYCHHUS] HOBBIX 3HAHUH U BBHIBOJIOB.

AHanns nabopaTopHbIX K
NPaKTUYECKMX 3aHATUIN NO
Temam:

2.1. OCHOBHble TUMbI TMNOTES,

npoBepseMbIx B xone
CTaTUCTUYECKOrO aHanusa u
MOAENMPOBaHMS.

2.2.Kputepuin  3HakoB  Ons
O[HO BbIOOPKM.

2.3.Kputepun MaHHa-YUTHu.
2.4 . Kputepun YuUnkokcoHa.
Kputepui 3HaKoB ans
aHanmMsa napHbIX MOBTOPHbIX
HabnoaeHUA.

2.5.Kputepui 3HaKOBbIX
PaHroBbIX CYMM Y MUITKOKCOHaA.
2.6. lMpoBepka rmnores,

CBA3aHHbIX C MapamMeTpamu
HOpManbHOro pacnpegeneHus.
3.1.0gHodaKTopHbIN
OVCMEPCUOHHBIV aHanu3
3.2.MHorogakTopHbIi
OVCMEPCUOHHBIV aHanu3
3.3.PaHroBbIn MCNEPCUOHHbIN
aHanus

4.1.AHanu3 TEeCHOTbl CBA3U
Mexay KONMNYECTBEHHbBIMU
nepemMeHHbIMMU.

4.2. AHann3 cTaTUCTUYECKOM
CBA3N Mexay nopsaKoBbIMU
nepemMeHHbIMMU.

4.3. AHanus cBA3en wMexagy
KnaccuunKaLMoHHbIMU
nepemMeHHbIMMN.
5.1.@akTopHbIN  aHanu3 npwu
XKeCTKO hUKCMPOBAHHOM
KonmyecTBe (PakTopoB
5.2.®aKkTopHbIA  aHanuM3 npu
HeMKCMpPOBaHHOM
KonmyecTse hakTopoB
5.3.MeToabl  BpalwieHus  wu
WHTeprpeTauun akropos
6.1.CywHoCTb, TMNonoru3aums
" npvknagHas
HanpaBfEeHHOCTb 3apay
Knaccudukaumm o6 beKkToB.
6.2. Knaccudwmkaumna  npwu
HanmM4nm oby4varoLmx BblIOOPOK
(BNCKPUMUHAHTHBIN aHanu3).

6.3.Knaccudmkayus bes
00yyeHus (napameTpuyecKkun
cnyyan): pacLienneHve
cmecen BEPOATHOCTHbIX
pacnpegeneHun.

6.4. Knaccudmkaums oes
06yyeHus

(HenapameTpuyeckuin crny4vam):
KnacTep-aHanms.

JlabopaTopHble
pabotbl: 1,2,3,4




7.1.TNonATne BPEMEHHOIo
psga.

7.2.KOMNOHEHTbI  BPEMEHHbIX
pAOoB.

7.3.CTaumoHapHble
BpEMEHHble  psaabl U UX
OCHOBHbIE XapaKTePUCTUKN.
7.4.HecnyyanHas
cocTaBnsiowasd  BPEMEHHOro
psga " mMeToabl ero
crnaxunBaHus.

7.5.Mogenn HecTaLMOHapHbIX
BPEMEHHbLIX pPsSOOB UM UX
naeHTnmkaums.
7.6.lporHoanpoBaHue
3KOHOMMYECKUX MNoKasaTenen,

OCHOBaHHoe Ha
MCMOMb30BaHNM  BPEMEHHbIX
psSaoB.
Tecr,
MpomexyTo4yHas aTTecTauusa 3K3aMeH, KypcoBas paboTa KypcoBas
paboTta

19.2 OnnucaHue KpuUTepueB M LIKanbl OLEHUBaHUA KOMNeTeHUMN (pe3ynbTaToB oOy4yeHus) npwm
NPOMEXYTOYHOWN aTTecTauum

[ns oueHMBaHMsA pe3ynbTaToB 00y4YEeHUsI Ha 3K3aMeHe MCMNOSb3yTCS creaytolmne nokasartenu:
1) 3HaHMe y4eBGHOro MaTepuana v BnageHue NOHATUNHLIM annapaTtomM TEOPUN aHanu3a AaHHbIX;
2) yMeHI/Ie aHanmanpoBsatb MHOIroMepHbIE€ OaHHbIE;
3) yMeHMEe MpPUMEHsITb METOAbl aHanu3a AaHHbIX MPU PelleHnn 3agad B pasfnUyHbiX MPUKNagHbIX
obnactsax; ;
5) BnageHne HaBblkamMK UCMONb30BaHUS nakeTa Statistica Ans peweHvs 3agad aHanusa AaHHbIX;
6) BNnageHmne HaBbikamMu NOCTPOEHNA N NMPOBEPKN Ka4eCTBa Mop,eneﬂ aHalnn3a gaHHbIX;
7) BnageHve HaBblkaMy UHTepnpeTaunm MoslyYeHHbIX pe3ynbTaToB B TePMUHAaxX MPUKNagHoOM obractu ¢ uenbio
nonyquvm HOBbIX 3HaHUN U BbIBOOOB.

[ns oueHuBaHWs pe3ynbTaToB OOyYeHUss Ha 3K3ameHe  ucnonb3yeTcs 4-6annbHas wana:

«OTIINYHO», «XOPOLLOY, «yAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEPUER U LUKasbl OLeHMBaHWUS pe3ynbTaToB 06y4YeHus.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun
Obyyvarowuticss 8 nonHol Mepe ernadeem MOHAMUUHbLIM arnnapamom | [loebileHHbI OmnuyHo
OaHHolU obnacmu HayKku (meopemuy4ecKuMU OCHO8aMu OUCUUMIUHbI), YpO8eHb
cdan ece npakmu4yeckue u rnabopamopHble pabomsbi, cpedHee
Koruyecmeo  ripasusibHbIX ~ OmMeemo8 Ha  B80MpoChbl  Mecmos
npesbiwaem 80%.
Obyuyarowutica enadeem noHIMUUHbIM arnapamom daHHoU obriacmu ba3soeniti Xopowo
Hayku (meopemudeckuMu ocHogamMu OUCUUrIUHbLI), HO He cOarn O0HY YpO8eHb
npakmu4eckyto unu nabopamopHyto pabomy, cpedHee Konu4ecmaeo
npasusibHbIX 0mMBemo8 Ha B80MpPOCbl Mecmo8 Haxooumcs 8
Quana3oHe70-80%.
Obyyvarowutics democmpupyem HeysepeHHoe enadeHue lNopoeosnili Ydoesnemesopu-
MOHAMUUHBIM arnapamom OaHHol obnacmu HayKu YpO8€EHb meribHO
(meopemuyeckumu  ocHogsamu  OucyuriuHbl), He cdan  0se
npakmu4yeckux unu rabopamopHbix pabombl, cpedHee KOou4ecmeo
fpasunibHbIX 0MEemo8 Ha 80rpoCbl Mmecmog Haxooumcsi 8
OQuarna3oHe60-70%.
Obyuvarowutica O0eMOHCmpupyem OmpbI8OYHbIE, hpazMeHmapHbie - Heydosnemeopu-
3HaHusi, doriyckaem 2pybbie OowubKu, He cdan 6onee 08yx mesibHO
npakmu4yeckux unu nabopamopHbix pabombl, cpedHee KOonuyecmeo




| npasurnbHbIX omeemos Ha sonpocki mecmos meHee 70%. | | |

19.3 TunoBble KOHTPONbHbIE 3afJaHWA WNW WHble MaTepuanbl, HeobxoauMble ANS OLEHKU
3HaHMW, YMEHWN, HaBbIKOB U (MNK) onbiTa [eATeNbHOCTU, XapakTepusylwme 3Tanbl
chopmmpoBaHMA KOMNETEeHUUN B NpoLiecce 0OCBOEHUA o6pa3oBaTesibHOM NPorpaMmmbi

KoHTponb ycneBaeMocTy Mo AUCLUUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX

cpeacTs:
TecToBble 3agaHus, JlabopaTopHble paboTbl, YCTHBIN ONPOC

=

9.

10.

11.

JlabGopaTopHnasi padora Nel

B npennoxennom Bam (aiine «Tabnuna kBapTup» paccMoTpute nepemennyto Llena. Beruucnure
BCE ONMCATENIbHbIE CTATUCTUKU M IOCTPOMTE MpocTeHIIne CTaTUCTUUECKUE IrpaduKu Ul JTaHHOU
IIEPEMEHHOM, IIPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTH, HUCIOJB3Ys IT1a30MEPHBIM METOJ IPOBEPKH
Ha HOPMaJIbHOCTb. [IponHTEpNpEeTUPYITE NOITYYEHHBIE PE3YJIBTATHI.

B npennoxenHom Bam aitne «Cars»  paccmorpute nepeMeHHyro llena. Beiuucnure Bce
OIucaTeIbHbIE CTATUCTUKU M IOCTPOMTE MPOCTEHIIME CTaTUCTHUYECKHE I'padUKu A JTaHHOH
IIEPEMEHHOM, IIPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTH, MCIOJbB3Ys ITIa30MEPHBIM METOJ MPOBEPKU
Ha HOpPMaJIbHOCTb. [IponHTEpNpEeTUPYITE OIYYEHHBIE PE3YJILTATHI.

B mpemnoxxennom Bam (aitne «Tightsy  paccmorpute mnepemennyro llena. Bwrumciure Bce
OInucaTeIbHble CTATUCTUKU M IOCTPOMTE MPOCTEHIINE CTAaTUCTHUYECKUE rpaduKu i JAaHHOU
IIEPEMEHHOM, IIPOBEPHTE TUIIOTE3Y O HOPMAIBHOCTHU, UCIIOJIb3YS I1a30MEPHBIM METOJ IPOBEPKH
Ha HOpPMaJIbHOCTb. [IponHTEpNpEeTUPYITE NOIYYEHHBIE PE3YJILTATHI.

B npemioxxennom Bam (¢aiine «Tabmuua kBapTup» paccMoTpute nepemeHnnyto Llena. Borancnure
BCE OMMCcaATENIbHbIE CTATUCTUKH M MOCTPOIiTe MpocTeiiue cTaTucTHUecKue rpaduku Ui JaHHOU
IIEPEMEHHOM, IIPOBEPHTE TUIIOTE3Y O HOPMAIBHOCTHU, UCIIOJIB3YS I1a30MEPHBIM METOJ IPOBEPKH
Ha HOpPMaJIbHOCTb. [IponHTEpNpEeTUPYITE NOIYYEHHBIE PE3YJILTATHI.

B mpennoxxenHom BaM Qaitne «IIpofoiKUTENBHOCTh KU3HW» PACCMOTPUTE MEPEMEHHYIO «B
ropojie». Berancianre Bce OnucaTeNbHbIE CTATUCTUKU U IIOCTPOWTE NMPOCTEHIINE CTATUCTUUECKUE
rpaduku Uil JAHHOW TIEPEMEHHOM, NpOBEphTE THIOTE3Y O HOPMAIBHOCTH, HWCIOIb3YS
IJIA30MEPHBIA  METOJ IPOBEPKM HAa  HOPMalbHOCTH. IIpomHTEepnpernpyiite noydyeHHBIE
pe3ybTaThI.

B npeanoxennom Bam (aiine «IIpoJomKUTeNbHOCTh KU3HU» PACCMOTPUTE NEPEMEHHYIO «B
cene». Belumcnure Bce onmcaTeabHbIE CTATUCTHUKUA M MOCTPOWTE MPOCTEHIINE CTATUCTUYECKUE
rpaduKy JUIs  JaHHOW TEPEeMEHHOW, MpOBEpPbTE THUIOTE3Y O HOPMAIBHOCTH, HCIONb3YS
[JIA30MEPHBIA METOJA TIPOBEPKHM HAa  HOPMAJIBHOCTh. IIpoMHTEpHpeTUpylTE IOJIy4YEHHBIE
pe3yabTaThI.

B npennoxxennom Bam aiine «[IpogomKUTENBHOCTh KU3HW» PACCMOTPHUTE MEPEMEHHYIO «B
cesie». Bpluncinre Bce ommMcaTenbHblE CTaTUCTHKU M IOCTPOWTE MPOCTEHIINE CTaTUCTHYECKHE
rpaduku Uil JAHHOW TIEPEMEHHOM, NpOBEpbTE THUIOTE3Y O HOPMAIBHOCTH, HWCIOIb3YS
IJIA30MEPHBIA  METOJ IPOBEPKM HAa  HOPMajbHOCTh. lIpomHTEpmpernpyiite mOIydYEHHBIE
pe3yabTaThI.

B mnpemnoxxenHom Bam (aitne Adstudy (craHmapTHble TpPHMEpbI) PACCMOTPHTE HEPEMEHHbBIC
«Gender» u «Adverty. IIpoBepsTe THIIOTE3Y O HE3ABUCHMOCTH THX JIBYX IMPHU3HAKOB.

B npennoxxeHHOM BaM (haiiiie «IIKOJIBHUKWY paccMOTpuTe nepemenHbie «Continuation decisiony
u «1 for girls, O for boys» . [IpoBepbTe TMNIOTE3Y O HE3ABUCHMOCTH 3THX JIBYX MPH3HAKOB.

B npennoxxeHHOM BaM (haiiiie «IIKOJBHUKWY paccMOTpHTE mepeMeHHble «Continuation decisiony
n «Number of younger siblings (at age 16)». IIpoBepbTe THMOTE3y O HE3AaBUCUMOCTH ITHX JIBYX
IIPU3HAKOB.

B nmpenoxxennom Bam (aitiie «KauectBo paboTe» paccMmoTpute nepemenHbie «[Ipuopurerst B
pabote» u «CoctaB cembm». [IpoBepbTe TUIIOTE3y O HE3ABUCUMOCTHU 3THUX JBYX MPU3HAKOB.



12. B npemoxennom Bam daine «1960-1985» paccmorpute nepemennbie «NOIL» u «INTERy.
[TpoBephTe rUMOTE3y O HE3ABUCUMOCTH 3THUX JIBYX IMPU3HAKOB.

13. B mpennoxxennom Bam (aitiie NEW11 npuBenensr nanaeie 00 o0beMax npoaax B 15 MarazmHax
710 ¥ TIOCJIe peKiIaMbl. BEISICHUTE, 3HAYUM T 3 (EKT peKIambl.

14.C nmomompio t-TecTa AN HE3aBHCHUMBIX IPU3HAKOB IPOBEPHTE TUIOTE3Y O TOM, CpEIHHUE
3HayeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJMHAKOBHI JJII MAJTLYHUKOB U JAeBOYCK. Dailsl «IIKOJIBHUKI.

15.C nomompio t-TecTa Ui HE3aBHCHMBIX TNPU3HAKOB IMPOBEPHTE TUIOTE3y O TOM, CpEIHHE
3HAYCHHsI TICPEMEHHON «price» OJMHAKOBBI JUIA PAa3JIMYHBIX 3HAYCHUH IIEPEMEHHON
«foreign/russiany. ®aiin «Mydata.

16. C momomipro t-Tecta JUIsi HE3aBHCUMBIX IPU3HAKOB IPOBEPHTEC TUIOTE3y O TOM, CPEIHUE
3HAYCHHS MEPEMCHHOU «PriCe» OJMHAKOBBI JUIS Pa3JIMYHBIX 3HAYCHUN TMEepeMEHHOH «Statusy.
daiin «Mydatax.

17.C nomomipio t-tecta A HE3aBUCHMBIX IPHU3HAKOB IMPOBEPHTE THUIIOTE3y O TOM, CpEIHHE
3HadyeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJMHAKOBHI JJII MAJTLYUKOB U JeBOYCK. Dailsl «IIKOJIBHUKI.

18. C momompro t-tecta IUIsi HE3aBUCHMBIX NPU3HAKOB IPOBEPHTE THIIOTE3Y O TOM, CpEIHUE
3HAYEHUS TIEPEMEHHOM «IIeHa » OJMHAKOBBI i pa3nuuHbIX Gpupm. Daiin «Tight».

19. C momompo t-TecTa AJis 3aBUCHMBIX NPU3HAKOB MPOBEPHTE THIIOTE3Y O TOM, CPEIHHE 3HAYCHUS
nepemenHoit «GDP60» wu mepemennoit «GDP85» paBubl (HeT addexra Bpemenn) Daiin «1960-
1985».

20.C momompl0  JUCHEPCHOHHOIO aHalM3a MpPOBEpbTE BIUSHUE «OKPYra» Ha «YPOBEHb
6e3paboTunby. Daitn «dxoHoMuKa». [IpouHTEpHIpEeTHPYHTE MOTyUYeHHBIE PE3yIbTATHI.

21.C moMmomipl0  JHUCIEPCHOHHOTO aHalu3a IPOBEPhTE BIUSHUE «OKPYra» Ha «KOd(pGUIUEHT
paccioenus». daiin «OxoHoMukay. [IpouHTepnpeTupyiTe NOIYyUYEHHbIE PE3YIbTATHI.

22. B mpemnokennom Bam (paitie Employees 3akoaupyiite nepemennyio Age Tpems 3HAYCHUSMH
(Monoaple, cpedHHil Bo3pacT, 3penblii Bo3pacT). llpoBepbTe ¢ MOMOIIBIO JUCHEPCHOHHOIO
aHanu3a BIUsSHHE Bo3pacta Ha 3apaborok (“SALARY?”). IlpounTeprperupyiite moiaydyeHHbIC
pe3yJbTaThl.

23. C momompl0 JUCHEPCUOHHOTO aHajdn3a MPOBEPHTE BIMSHUE <«JIMAarOHajby» Ha «IeHy». daiin
«LCDp». IlpounTepnpeTupyiTe MOJTy4eHHBIC PE3YJIbTATHI.

24. C moMouIpl0 JIUCIIEPCUOHHOTO aHanu3a npoBepbTe BausHue « TCO» Ha «ueny». ®aiin «LCDy».
[IpouHTEpNIPETUPYNUTE MTOTYUYEHHBIE PE3YJIbTATHI.

25. B mpemnoskennoM Bam (aiite «Mydatay 3akomupyiTe MEpeMEHHYIO «runy» TpeMsl 3HaYSHUSIMH
(ManeHpkui, cpenHui, Oonpioif). IIpoBepbTe ¢ MOMOLIBIO JUCIEPCHOHHOIO aHaIM3a BIMSHUE
npobera Ha neHy. [IpouHTepnpeTHpyiiTe MONTyYeHHbIE PE3YIbTaThI.

NUM HOMeEp cTpaHbl B 6a3e qaHHbIX Summers, Heston (1988);
NOIL (dummy) 1 nnst crpansl, He noObBaromeil HedTh, 0 - I JOOBIBArOIIEH;
INTER (dummy) 1 st cTpaHbl ¢ XOPOILIMM Kaue€CTBOM JIaHHBIX, ) - B IPOTUBHOM CITy4ae;

OECD (dummy) 1 11 cTpaHbl

GDP60 BBII na nyury Hacenenus B 1960 r.;

GDP85 BBII na nymy nacenenus B 1985 r.;

GDPGRO cpeauuii poct BBII Ha nymry nacenenust ¢ 1960 r. mo 1985 r. (8 %);

POPGRO cpenHuit pocT padoTocmocooHoro HaceneHus ¢ 1960 1. mo 1985 r. (B %);

IONY CpeIHsIst OISl MHBECTHIMHI (BKIJIIOUYAs TOCYIapCTBEHHBIE) B 001IeM 00beMe
BBII ¢ 1960 r. mo 1985 1. (B %);

SCH CpeaHsist 1ol paboTOCIIOCOOHOTO HAceIeHUs, UMEIOIIast TOJIHOE CpeHee
obpazoBanme ¢ 1960 r. mo 1985 1. (B %);

LIT JIOJIs1 JIIOZIeH Cpeii HaceNneHus crapuie 15 JieT, yMeomux YuTaTh 1 mucath B

1960 r.



1.

JlabopaTopHas padora Ne2

B npeanoxkeHHom daiine copeprkatca pesynbTaTbl YETbIPEX TECTOB ANA MOMWUAbIX Atogein: arith —
apuomeTmyeckunin tect, info — MHGOPMAUMOHHBIN TecT, picture - TecT AOMNOAHEHWUA KapTUHOK,
similars — TecT Ha nogobue. MpoBecT PaKTOPHbIM aHanM3 Ha OCHOBe AaHHOM BbIbopKKU. OcTaBUTb
ONTMManbHOE KO/NYecTBO GAKTOPOB, OLEHWUTb KayeCTBO BOCCTAHOB/AEHUA KOPPENSLUOHHOM
MaTpuubl,  UCNOAb3yA rpadMyYEecKMn aHannu3 M MeToAdbl BpalEeHWs A[aTb MHTEpnpeTauumio

NoNy4eHHbIX d)aKTOpOB yepe3 ncxogHbole nepemeHHble.

Jlaboparopnasi padora Ne3

BBIHOJ'IHI/ITB cnez[yfomee 3aJaHuEc 110 I[I/ICKpI/IMI/IHaHTHOMy aHaJ'II/I3y B IIAKCTC HpI/IKJ'Ia,Z[HI)IX nporpaMM
Statistica :

1.

w

o

10.

11.

[IpoBepuTs NPEeANIOCHUIKY JUCKPUMUHAHTHOTO AHAJIN3A IS IIPEAJIOKEHHBIX JAHHBIX:

1.1 . HopmanbHOCTb pacipeesieHus IPU3HAKOB BHYTPH IPYIIL.

1.2 . CoBnazieHre KOBapHAIIMOHHBIX MaTPHI] BO BCEX IPyIIax.

[TocTponTh MaTpULIBI MEKTPYNIIOBOTO U BHYTPUTPYIIIIOBOTO PACCEUBAHUS.

[TocTpouTh TUCKPUMUHAHTHBIE (YHKLUH.

[lo crangapTH30BaHHBIM KOd((UIIMEHTaM NPOWHTEPIPETUPOBATH CYLIECTBEHHOCTh IMPH3HAKOB C
TOYKH 3PEHHUS pa3Inuus MEXy KJIacCaMu.

[To cTpykTypHBIM KOX(pQHUIMEHTaM NPOUHTEPHPETHPOBATH CYIIECTBEHHOCTh MPU3HAKOB C TOYKH
3peHus pPa3InyMs MEKIY KJIACCaMH.

. 2
Ouenuts TpeOyeMoe KOJIMYECTBO JTUCKPUMHHAHTHBIX (DYHKIHUI 110 KPUTEPUIO ¥ .

OLIeHUTh Ka4yeCTBO IUCKPUMUHAHTHBIX (YHKIMH IO paclOJIOKEHUIO KJIAcCOB B IPOCTPAHCTBE
JTUCKPUMHUHAHTHBIX (QYyHKIUH.

[ToctpouTts knaccuduuupytomue pynkunn dumrepa.

OneHuTh KauecTBO Ki1accuukaiuu no kinaccuuuupyomuM GyHkuusm Ouiepa.

OLeHUTh anoCTEPHOPHBIE BEPOSTHOCTH MNPUHAMISKHOCTH OOBEKTOB K KJlaccaM, amnpUOpHbIE
BEPOSITHOCTH 33]1aTh CAMOCTOSATENBHO.

OnpenenuTs NPUHAAIIEKHOCTh HOBOTO 00BEKTa K OJHOMY U3 TPeX KIIacCOB.

JlaGopaTopnasi paGora Ne4

B Tabnunue 1, npuBeaeHHON HUXKE NPUBEAEHDI @aHHbIE NO A0X0A4aM HaceneHua 3a nepuog, ¢ 1999
no 2001 roa u cBeAieHUA 0 NpupocTe cbeperkeHnii Ha BKAadax v B LeHHbIX bymarax U o pacxogax Ha
MOKYMKY Ba/lOTbl 32 TOT Xe Nepuoa.

Tabanua 1.
Joxonsl [TpupocTt coepexxenuii Bo Pacxonpl Ha IOKYTIKY
HaceJIeHUs, MIIpA. BKJIaJaX U IeHHbIX Oymarax, BAJIFOTBI, MIIPI. P.
p. MIIPI. P.
SuBape 1999 166,2 4.3 13,8
®derpans 1999 186 8,2 13,6
Maprt 1999 197,9 4,4 21,8

Anpens 1999 220,5 9,3 15



Maii 1999 212,5 8,3 13,6

Wronb 1999 226,5 10,2 17,4
Wrons 1999 226,6 8,8 21,3
Asryct 1999 239,1 55 22,2
Cents6pp 1999 239,8 6,2 20,4
OxkTs6pp 1999 250,8 7 18,1
Hos6pp 1999 257 8,2 21,8
Hexabps 1999 354,9 17,4 27,7
SuBaps 2000 215 8,6 17,2
®despans 2000 261,3 12,3 17,5
Maprt 2000 286,5 13,2 22,6
Ampens 2000 291,5 11,1 18,4
Maii 2000 284.5 15,6 16,5
Hrons 2000 315,1 17 18,3
Wroms 2000 308,1 13,2 20,6
Agryct 2000 322,7 9,4 23,9
CenTts6ps 2000 331,5 10,9 22,9
OxkTs6pp 2000 325,5 7,8 24,7
Hos6ps 2000 348,5 15 22,3
Hexabps 2000 452,3 8,1 28,9
SuBapp 2001 290,2 13,3 20,5
®despanb 2001 337,5 12,8 20,2
Maprt 2001 376,1 15 21,3
Amnpens 2001 395,4 17 21,2
Maii 2001 372,1 11,2 22,6
Hrons 2001 428,2 17,1 23,7
Hrons 2001 4249 14,9 26,7
Agryct 2001 437,2 16,2 29
Cents6ps 2001 436,1 20,5 22,6
OxkTs6ps 2001 438,6 17,5 26,2
Hos6ps 2001 448,3 17,9 31,3
Hexabps 2001 580,6 22,4 35,4

MeTogom 9KCNOHEHUMANbHOIO CrnaxxmsaHumA I'IOCTpOVITe moaenb OAHOro wm3 npeanoXeHHbIX
BpEMEHHbIX PAOOB. OueHunTe KauecTso Mmogenu n c,u,enaf/iTe NPOrH03 Ha HECKOJ/1IbKO Waros snepea.

2. [lpoBeauTe CE30HHYIO AEKOMMNO3MUMIO Ans psaga Series_G, pacrnonoxeHHoro B nanke Examples.
YKaxute: MmeeT M NPenNoXKeHHbI BpPeMeHHOW pAfd, TpeHAd, CEe30HHYH KOMMOHEHTY, Bup,
CEe30HHOCTW, nepuoa Ce30HHOCTU. [lpoaHanusnpynte, ABNAETCA /N CNYY4aMHAA KOMMOHEHTA
OAHHOro pafa CTauMoHapPHbIM PAOOM.

Kpurtepun onenkn 1a00paTopHbIX pador:

- OLCHKAa «OTJIMYHO» BBICTABIISCTCA CTYACHTY, €CJIM BCC 3aJlaHUSA BBIITOJIHCHBI,



- OLIEHKAa «XOpOUIO» BBICTABISETCS CTYACHTY, €CIM BCE 3aJaHMs BBIIOJIHEHBI, HO
BO3MO>KHO, C HEKOTOPBIMH HEJI0YETaMH

- OLIEHKa «YJIOBJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIM 3a/laHusl BBIMOJTHEHbI
YaCTHUYHOB U (MJIM) C HEJJOUETAMHU.

- OILICHKA «HEYJIOBJIETBOPUTEIILHOY, €CIIN BBIITOJIHEHO MeHble 50 % 3ananus.

I'Ipomex(yTquaﬂ arrectaumd no ancumniimHe oCywecTBnaeTcAa ¢ NOMOLLbIO CrieaQyroLwWwnx
OUEeHOYHbIX CpeacTB: TeCT.

KoHTpOnbHO-M3mepuTenbHble MaTtepuarnbl MPOMEXYTOYHOM aTTecTauun npeacraBnset cobon TecT,
NO3BOMSOLLNN OLLEHUTL CTENEHb CPOPMUPOBAHHOCTU 3HAHUN, YMEHUI U HABbIKOB.

[ns oueHMBaHMs pe3ynbTaToB OOYYEHUSS HA SK3aMeHe  WUCMOoNb3ylTcs creaylolime
nokasaTenw:
1) 3HaHMe Yy4yebHOro MaTepuana W BrageHWe MOHSATUMHBLIM anmnapaToM CTaTUCTUYECKOrO
aHanu3a gaHHbIX;
2) yMeHue aHanM3npoBaTb MHOTOMEpPHbIE AAHHbIE;
3) yMeHne npuMMeHsiTb MeToAbl aHanu3a AaHHbIX  MpU pelleHun 3agady B pasnmyHbIX
NpUKNagHbIX obnacTsx; ;
4) BNnageHne HaBblkaMu NMOCTPOEHUS U NPOBEPKM KayecTBa Moaenei aHanuaa AaHHbIX;
7) BrnageHve HaBblkaMW UHTeprpeTaummn NofyyYeHHbIX pesyrnbTaToB B TEpMMHAX NpUKNagHon
obnacTu ¢ Lenbto NonyyYeHUs HoBbIX 3HaHWIA U BbIBOAOB.

Tect
YTBEPXXOAIO
3aBseaytoLwmn kadeapon

nodnuck, pacwugposka nodnucu

_ . .20__
HanpaBneHve nogroToBkM / cneumnanbHoCTb -
OucumnnuHa AHanna gaHHbIX
®opma obyyeHus ouHas
Bug koHTpons 3K3ameH
Bug atTectaumn NpOMeXyTo4Has
KoHTponbHO-u3meputenbHbin matepuan Ne_1
1. [IpouHTEpNIPETUPYIUTE OCHOBHBIE CTATUCTUYECKUE MOKA3ATEIU, UCIIOJIb3yEMbIE B OIMMCATEIBbHOU

craructuke: Minimum, maximum, Range, Meouana, /losepumenvhuiii unmepean, Variance, LOwer,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amr).

2. Onummre t-TecT Ui 3aBUCHMBIX M HE3aBUCHMBIX BBIOOpOK. IlpuBeaurte mnpumepsl 3aaauy Ha
HCIIOIh30BaHNUE JTAHHBIX METOOB. (2 6armm).

3. IlpuBeauTe mpuMep 3a/1a4M Ha MCIIOJIb30BAaHHE PAHTOBOTO AMCIIEPCHOHHOrO aHaiu3a. (1 6amn)

4. OnuumMTe METO/1 pelieHusl 3aJauu JUCKpPUMUHAIUMY B IUCKpUMUHAHTHOM aHanu3ze. (1 6an)

5. Onuimmre MeToa uHTepnpeTauun (GpakTopoB B pakTopHOM aHanuze (1 6amr).

6. ChopmynupyiTe alrTOPUTM METO/Ia APEBOBUIAHON Kitaccuukamnmd. (2 6amia).



7. JaiiTe onpeneneHue BpeMeHHOTO psiina. Hapucyiite nmpumep rpaduka BpemenHoro psiaa. (1 6amn)

8. OxapakTepu3yiiTe OCHOBHbIC KOMITOHEHTHI BPEMEHHBIX PsiioB. (1 6arm).

9. laiite onpezaeneHue aBTOKOPPEISIUOHHON (QYHKIIMU [T CTAIMOHAPHBIX BPEMEHHBIX psiioB. (1 Oam).
10. OnuiuTe METOJ BOCXOISAIINX U HUCXOSALIUX CEPUM JIsi TPOBEPKHU TUIIOTE3bl O HAJIMYUU TPEHIA Y
psana. (1 6amn)

11. ChopmynupyiiTe anroOpuT™M CrIaKWBAHUS CKONB3SAIIMMH CPEAHHMH IS BPEMEHHBIX psaoB. (2
Oaia).

12. Onumure mogpoOHO METO SKCIOHEHIIMATBLHOTO CIUIAKUBAHUS JUIsl TPOCTEUIINX BPEMEHHBIX PSIOB.
(2 6amna).

KoHTponbHo-usmeputenbHbin matepuan Ne_2

1. [TporHTEPIIPETUPYITE OCHOBHBIE CTATHCTHYCCKHME MMOKA3aTENIH, UCIOJIb3yEMbIE B OIUCATEIBLHON
craructuke: Minimum, maximum, Range, Meouana, /Josepumenvhuiii unmepean, Variance, LOwer,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amwr).

2. MeToibl IPOBEPKH TUIOTE3bI 0 HOPMAIILHOM pacnpezesicHnu npu3Haka. (1 6amr).
3. Onummre oOUIMil MPUHIUI MPOBEPKH CTATUCTHUECKUX rumnotes. (1 6amn)
4, Onumwure TPUHIUI TOCTPOSHUS TaOJHIl CONPSHKCHHOCTH JUISI TPOBEPKH THUIIOTE3BI O

HE3aBHCHMOCTH JIBYX KaTerOpHUpPOBAaHHBIX MepeMeHHbIX. [IpuBeanTe mpuMep 3aauyu Ha HCIOJIb30BaHHE
JTaHHOTO MeToza. (2 Ga).

3. Kak ompenensercst KOTU4YECTBO IUCKPUMUHAHTHBIX (QYHKIMIA B TUCKPUMUHAHTHOM aHanu3e. (1 Gamn)
4. OnuimTe MOoCIeI0BaTeIbHOCTh MIaroB (akropHoro aHamusa (1 Oamn).

6. Chopmynupyiite anroputM MeToga K-cpeaHux. (2 6asmia).

7. Jaiite omnpenaeneHue BpeMeHHOTOo psina. Hapucyiite npumep rpaduka BpeMeHHOTo psja. (1 6amr)

8. OxapakTepusyiiTe OCHOBHbIE KOMIIOHEHTHI BPEMEHHBIX psiioB. (1 Oam).

9. JlaiiTe onpeieneHrne aBTOKOPPEISIUOHHON (PYHKIIMHU ISl CTAllHOHAPHBIX BPEMEHHBIX paaoB. (1 6amr).
10. OnumuTe METOI CE30HHOU JEKOMITO3UIIMM BPEMEHHBIX PsIOB. (2 Oania)

11. ChopmynupyiiTe anropuT™M CrIIQKWBAHUS CKOJB3SAIIMMH CPEAHHMH JUISI BPEMEHHBIX psaoB. (2
Oaa).

12. Onumure moapoOHO METO/ IKCIIOHEHIIMATBLHOTO CTIIaKUBAHUS JIJIST IPOCTEUIIINX BPEMEHHBIX PSIIOB.
(2 6amna).

KypcoBass pabota — BMO KOHTPOSIbHO-U3MEPUTENBHOIO matepuana npoOMEXYyTOYHON
aTTecTtaumm, No3BONSHOLWNA OLEHUTb CMOCOBHOCTL CTYAEHTOB MCMNONb30BaTb W aganTupoBaTh
CYLLECTBYHOLLUME MaTeMaTUYeCkne MeTodbl U CUCTEMbI NPOrPaMMUPOBaHUS Anst pa3paboTku u
peanusauuu anropuTMOB PeLLEHUst NPUKNaaHbIX 3aaau.

O6paseL kypcoBon paboThbi:

MHWHOBPHAYKHU POCCHUUA
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJIPKETHOE
OBPA30OBATEJIbHOE
YUYPEXIEHUE BBICIIET'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYJTAPCTBEHHBII YHUBEPCUTET»
(®T'BOY BO «BI'Y»)
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BBenenue

OOpaboTka 4YHCIOBOM WHpOpPMAIIMKM B HAld JHU HEMbICAHNMa 0e3
npUMeHeHUs: KommbioTepa. COBpEeMEHHBIH CHEIHATUCT 00s3aH 00J1anaTh HaBbIKAMHU
KOMIIBIOTEPHOH OOpaOOTKM JaHHBIX M HMETh MPEJICTaBICHHE O IPOrpaMMHOM
o0ecre4eHrnr, ¢ TOMOIIbI0 KOTOPOTO €€ MOXHO BBIMONHATh. CerogHs CyIIecTBYEeT
00JIBIIIOE KOJMYECTBO CHEIHATM3UPOBAHHBIX MPUIIOKCHUH TSI CTATUCTHYECKOTO aHAIIH3A.
OaHMM W3 HECOMHEHHBIX JHJEPOB CpPEIu TaKuUX MPOAYKTOB IMpHU3HAHA Mporpamma
STATISTICA ¢upmer StatSoft, Inc., CHIA. [ToMmuMo oueHb MOIIHOTO HabOpa MPOIEITyp
CTaTUCTHYECKOTO W TpadUyuecKkoro aHaiams3a, dTa IMporpamMma o0jagaeT BechbMa
ApY>KECTBEHHbIM HWHTep(dericoM, 4To AenaeT €€ JOCTATOYHO JIETKOW /it OCBOCHHS H
yn00HOM B paboTe.

Ileanb padoThI: IPOBECTH aHAIN3 JaHHBIX ¢ moMoIlsio Statistica 10.

3axaun:
1. N3yunTh TEOpETUUECKHE OCHOBBI Kypca « AHaIn3 TaHHBIX
2 M3y4nTh OCHOBBI KOMITLIOTEPHOM 00pabOTKH MaHHBIX B akeTe Statistica;
3 [TonyunTts onucaTeNnbHbIE CTATUCTUKH;
4, [TpousBecTu quCNIepCUOHHBIN, (DaKTOPHBIN, TUCKPUMUHAHTHBIN aHAJIH3;
5 [TocTpouTh pErpecCHOHHYI0 MOJIEIIb, TAOIUIIBI COMPSIKEHHOCTH.



1. Onucanue UCXOAHOTO0 HA0OPA TAHHBIX
Hcxoanbiii HA0Op TaHHBIX - Ta0IWIIA C JTaHHBIMU 00 ajiMa3ax. DTOT KJIACCUYECKHUI

HAOOP TaHHBIX COJCPXKUT IIEHBI U Apyrue arpuOyTsl moutu 54 000 anmasos.

HcxonHabie moka3aTein ormMcanbl B Tadmie 1.

Ha3Banmue cTonomna Coaep:xumoe

price Ilena B mommapax CIIA ot $326 mo $18 823
carat Bec aimmaza ot 0,2 mo 5,01

cut KauectBo cpesa:

1 — scuoe (Fair);

2- xopomee (Good);

3 — ouenn xopoitee (Very Good);
4 -pemuym (Premium);

5 — uneansHoe (ldeal).

Color diamond [{Bet anmaza ot J (xyammii) o D (srydmmin)

clarity SIcHOCTH aMa3a:

I1 - Bayrpennee BkmoueHue 1 (Included 1): Beicokwmi
YPOBEHb BKJIIOUCHUU;

SI2 - wmenkue BHyTpennue BiioueHus 2 (Slightly
Included 2): 85% a3Ma3oB 3TOro ypOBHSI YUCTOTHI HMEIOT
BUIMMBIC HEBOOPY KEHHBIM TJIa30M BKITFOUCHHS;

SI1 - wmenkue BHyTpennue BikioueHus 1 (Slightly
Included 1): Tombko 50% aiMa30B 3TOr0 YPOBHS YHUCTOTHI
HE MMCIOT BUAMMBIX BKIIIOYCHHMH, OpHUJUTHAHT YHUCT Ha
rJias;

VS2 - oueHb Menkue BHyTpeHHHe BkmoucHus 2 (Very
Slightly Included 2): amma3bl 3TOro ypoBHS YHCTOTHI
OyayT MMETh HECKOJIbKO BKIFOUYEHUH, Pa3InYMMbIX JIHIIIb

npu 10-kpatHOM yBenuueHuu. HekoTopble BKIIOUEHHS




BUHBI HEBOOPYKEHHBIM I'JIa30M;

VS1 - oueHr Menkuwe BHyTpeHHUE Bkimodenus 1 (Very
Slightly Included 1): amma3bl 3TOro ypoBHS YHCTOTHI
OyIyT UMETh HECKOJbKO BKJIIOUEHHM, pa3IMUMMBIX JIUIIb
nmpu  10-kpaTHOM  yBEJIIMYEHHMHM, HO HEPA3JINYUMBIX
HEBOOPYKEHHBIM I'J1a30M;

VVS2 - menpuaiimue BHyTpeHHWe Bkimtouenus 2 (Very
Very Slightly Included 2): BHyTpm amma3za 3Toro ypoBHS
YUCTOTHl OyAyT HE3HAUUTENIbHbIE BKIIIOUEHUS, BUIUMBIC
nuunb 1ipu 20-KpaTHOM U 00Jiee YBEIUYEHUH;

VVS1 - menpuaiitnre BHyTpeHHue Biiarouenus 1 (Very
Very Slightly Included 1): BHyTpum anmMasa 3TOro ypoBHS
YUCTOTHI OyJeT OJHO HE3HAYUTEIbHOE BKIIOYCHHE,
BUJIUMOE JIUIIb IpU 20-KpaTHOM U 00Jiee yBEeINYEHUH,

IF - BuHyTpenne uucteie (Internationally Flawless):
penKue amMasbl CaMOro BBICOKOIO YPOBHS UHUCTOThI. OHHU

Ha 100% 4uCTHI, B HUX HET HUKAKHUX BKJIIOUCHUM.

X JlnmuHa B MM (ot 0 1o 10.74)
y [upunra B MM (0T 0 10 58.9)
Z ['my6una B mm (ot 0 10 31.8)
depth OOmras riryOMHa B POIIEHTaX
_ Z
" cpenHee 3HaueHHe (X,y)
table lupwHa cTojla BEepXHEH YacTH ajiMaza OTHOCHTEIIEHO

caMoi mupokoi Touku (ot 43 10 95)

Tabn. 1. Hcxoonvie noxazamenu




JlaHHBIE BBITJISLAAT cieayromum oopasom (Puc.1.):

1 2 3 4 5 6 7 B 9 10
carat cut color | clarity | depth table price X y 2
1000000 0.23 5E s12 62 55 326 3.95 3.98 243
2.000000 0.21 4 E Sl 60 61 326 3.89 3.84 231
3.000000 0.23 2E V51 57 65 327 4,05 4.07 2.31
4000000 0.29 41 Vs2 62 58 334 4.2 4.23 2.63
5.000000 0.31 21 512 63 58 335 4,34 4.35 2.75
6000000 0.24 3 VV52 63 57 336 3.594 3.96 2.48
7000000 0.24 3 Vsl 62 57 336 3.595 3.98 247
B.000000 0.26 3H Sl 62 55 337 4,07 4.11 2.53
9.000000 0.22 1E V52 65 61 337 3.87 3.78 249
10.000000 0.23 iH Vil 59 61 338 4 4.05 2.39
53515.[!!]1)0' 0.72 4D 511 63 59 2757 5.69 5.73 3.58
33936.000000 0.72 3D shl &1 37 2757 3.7 3.76 33
53937.000000 0.72 2|D s 63 55 2757 5.69 5.75 3.61
5353&.00[!1)0' 0.7 3D s 63 60 2757 5.66 5.68 3.56
53939.000000 0.86 4 H S12 61 58 2757 6.15 6.12 3.7
53940000000 0.75 5D s12 62 55 2757 5.83 5.87 3.64

Puc. 1. Hcxoonwie oannvie 6 nakeme Statistica



2. IlpakTHyeckasi 4acTh

2.1. OnucarejJbHbIE CTATHCTUKHU

Paccuntraem omnmcarenbHble CTAaTUCTUKW U1 BCEX TNOKazarene. Pe3ynbrars

MIPE/ICTABIICHBI Ha pUC. 2.

Descriptive Statistics (Worksheet in diamonds2)

ValidN' Mean | Median | Mode @ Frequency | Minimum | Maximum | Lower | Upper = Range |Std Dev | Skewness | Kurtosis

Variable of Mode | Quartile | Quartile

carat | 53940] 0798 0700 0300000 2604 02000 501 04000 1040 481 0474 1116636 125664
cut 53940 3.904 4.000 5.000000 21551 1.0000 500 3.0000 5.000 4.00 1.117 -0.717180 -0.39797
color 535940 104 174 105000 106.0000 11292 101.0000 107.00 102 0000 106.000 600 2050 -0315877 -123369
clarity 53940 103256 103.000 102.0000 13065 101.0000 108.00 1020000 104.000 7.00 1767 0692061 0.00932
depth 53940 61799 62000 6200000 19849  43.0000 79.00 610000 63.000 36.00 1465 -0.070331 532619
table 53940 57458 57.000 56.00000 10039  43.0000 9500 560000 59000 52.00 2234 0797126 280212
price 53940 3932 800 2401.000 605.0000 132) 326.0000 18823.00 950.0000 5324 500 18497.00 3989440 1618395 217770
X 53940 5731 5700 4 370000 448 0.0000 1074 47100 6.540 10.74 1122 0378676 -061816]
y 53940 5735 5710 4.340000 437 0.0000 5890 4.7200 6.540 58.90 1.142 2434167 91.21456
z 53940 3539 3.530 2.700000 767 0.0000 31.80 29100 4.040 31.80 0706 1522423 4708662

Puc. 2. Onucamenvhuvie cmamucmuku

B stoit Ta6HI/II_IC pacCUUTaHbl BCC OIIMCATCIIBHBIC CTATUCTUKH. OOBsICHUM HMX 3HAUYCHHE

Ha puMepe price (LIeHbl):

1.
2.

Valid N — 06sem BbIOOpKH (53940);

Mean — apudMeTHUECKast CpeIHss, T.€. CpeIHs IicHa anmasa = 3932,89;

Median — menaHa, Takoe 3HaUYECHUE CITyYalHOM BETUMYHMHBI, 111 KOTOPOTO
Boinonnsercs pasencTso: P(X > MeX) = P(x < MeX) = 1/2. B namewm ciyuae,
50% anmasoB crosat gopoxke 2401$, a octanbHbie 50% aeIieBie STOM ICHBI,

Mode — moja, HanboJIee BEpOSITHOEC 3HAUCHHE N3YYaeMOM XapaKTePUCTHKH. Takum
00pa3om, MoIa IS XapakTepucTuku price = 605$;

Minimum/Maximum — MHHIMaJIbHOE/MaKCUMAaJIbHOE 3HAUCHUE U3ydaeMOi

xapakrepucThkr. COOTBETCTBEHHO, MUHUMAJIbHAS IIcHa - 326$, a MakcuMalbHast

1ena - 18823$;

Lower/Upper Quartile — HmxkHMI W BEpXHUH KBapTWIM - TaKoe 3HAYCHHE
aHAJIM3UPYEMON BEJIWYUHBI, 4YTO BEPOSTHOCTh IIOMACTh JIeBee/NpaBee >STOr0
3HadeHus pasHa p = 0,25/0,75, coorBercTBeHHO. TakuM 00pa3oM, C BEPOSTHOCTHIO
25% 1iena anmasa Oymer menbiie 950 $ u ¢ BeposiTHOCTBIO 75% - Goinbie 5324%;

Range — pa3max, 1.€. pa30poc MeXTy MUHUMAIbHBIM U MAKCUMATHHBIM 3HAUCHUEM.



Paccrostare mexxxy MuaumainbHoi (326%) u makcumanbroi (18823%) nenoii anmasa
oynet 18497,

8. Std. Dev. — crangaptHoe oTkioHenue - 3989,44;

9. Skewness - k03 HUIHEHT aCUMMETpUH. Y HOPMAJbHOIO 3aKOHA paCIpeacIICHHUs
ko3 duruent acummerpun y=0. B nHamem npumepe y=1,61, TO ecTh
pacnpeneneHue He CAMMETPUYHO, @ UMEET «XBOCT», BBITSHYTHIN BITPABO.

10. Kurtosis — »skcriecc, TOKa3arelb, XapaKTEPHU3YIOIIMKA  OCTPOBEPIIMHHOCTH
pacnpeneneHus. 3a 3TaloH OepeTcss HopMalbHOE pacmpenenenue, rae E = 0. [lns

1eHbl Ha anMasel E = 2,17, To ecTh pacnpeneneHrue 0CTPOBEPIINHHOE.



2.2. JlucrniepCUOHHBIH aHAIU3

B aucmepcMoHHOM aHanmu3e TpPOBEPSIeTCS THUIOTE3a O PABEHCTBE HECKOJIBKHUX
reHEPaATbHBIX CpeIHHX (MaTeMaTHYECKUX OKUTAaHWH ) Ho:
M(X1) = M(X2) = .. = M(Xn). Ilepen HayamoM AHCIEPCHOHHOTO AaHAIM3a MBI
yoenunuch, 4TO JaHHBIE paclpelelieHbl HOpMalbHO, coriacHO Tecty KommMoroposa-
Cwmupnosa (p>0,2) 1 rJ1a30MEpHOMY METOY.

BeiiBuraeM rumnoTesy:

Ho: pa3nuiia B menax (Price) mesxay kadectBaMu cpesa (CUt) HecyllecTBEeHHa,;

H1: pa3nuia B meHax (Price) Mexxay kauecTBaMmu cpesa (Cut) cyIecTBeHHa;

Takum 00pa3om, rpyIIUPYIOIIEH NEPEMEHHOE SBIIIETCS Ka4eCTBO Cpe3a, a

3aBUCUMOM — 11eHa (puc. 3).

I\ Select Variables for Box Plot ? X
1 -Kapar 1 - kapar =
2-aecrso s TTTTTE—

3 - user {3 - user

4 - ACHOCTL 4 - ACHOCTL Cancel

5 -rnybusa 'S - rnybu-a

6 - WMPMHA BEPXHEN YacTh 6 - WnpuHa BEPXHEN HaCcTH [ Bundles ]...
AT .-

8 - anvHa 8 - anvHa

9 - wMpuHa 9 - wHpuHa

10 -rnybusa 110 - rnybuna

Select Al Spread Zoom Select Al Spread Zoom

[— Dependent variable: E Grouping variable:
7 ’ ’ 2

Show appropriate variabies only

Puc. 3. Bvibop nepemennwix ons oucnepcuonnozo ananruza ANOVA

[TocMOTpHM, KaKHM 00pa3oM pacipeaeamInch JaHHbIe, mpu nomMoinu Box Plot

(puc. 4).
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Puc. 4. Box Plot oz yenor u kauecmsa cpesa

Premium

Good Very Good Fair
KaueCTRO Cpasa

1 — Median

[ 25%-75%
T Non-Outlier Range

o Outliers
1 Extramas

[To rpaduky BUAHO, YTO pa3HUIIA MEXKAY CPECIHUMU 3HAYEHUSMU IIEH Y Pa3HBIX

Ka4CCTB CpC€3a CCTb, IMOITOMY <(GIIIHUKH C yCaMM» PACIIOJOXUINCh B COOTBCTCTBHHU CO

CBOHMM CPCOAHHUM 3HAYCHHCM HC CUMMCTPHUYHO. Ha I‘pa(l)I/IKe XOopomuIo 3aMCTHBI JHAIIa30HbI

IICH: HaIpuMep, pa3Max y KauecTBa cpesa “Premium’ caMblii OOJIBIION.

Analysis of Variance (diamonds)
Marked effects are significant at p < 05000

sS
Varnable Effect

df
Effect

MS S5 df
Effect Emor Error

MS F p
Error

uewa [1883219E+10]

4|4 T0B047E+09 7.206390E+11) 53223 13539992 347.7142 0.00

Puc. 5. Ananuz sapuanm

CornacHo puc.5, a umeHHo p <0,05, moATBEpKIaeM TO, YTO pa3Iuyus CPE30B B

OCHC HMMCIOTCA. YToOBI INOHATH, B KaKHX IIapax pas3jmiusd CYIICCTBCHHBLI, a T/C

HE3HAYUTENbHBI, TpoBeeM Post-hoc tecr.



Breakdown Table of Descriptive Statistics (diamonds)
N=53228 (No missing data in dep. var. list)
Ka4yecrBo cpe3a UeHa | UeHa

Means N

3110.311 21002

Premium 4584 258 13791

Good 3686.242 4819

Very Good 3975630 12077
Fair 3841.131 1539
All Grps 3761.806 53228

Puc. 6. Iloocuem xonuuecmsa nepemennvix (cmonbey N)

Ideal

T.K. y Hac pa3HO€ KOJIMYECTBO IEPEMEHHBIX B KaXKI0M U3 KaTEropuil cpe3oB (puc.6),
Oynem ucnonb3oBats tukey HSD tor unequal N. PesynbraTs! nipeacTaBieHbl Ha puc. 7.

Unequal N HSD; Variable: uena (diamonds)
Marked differences are significant at p < .05000

{1} {2 {3} {4) {5}
kayecrtso cpe3a |M=3110.3 | M=4584 3 M=36862 | M=39756 M=38411

Ideal {1} 0.000017 0.000017| 0.000017 0.000018
Premium {2} | 0.000017 0.000017| 0.000017 0.000017
Good {3 0.000017| 0.000017 0.001081 0.769902
Very Good {4) | 0.000017 0000017 0.001081 0.849088
Fair (5) 0.000018| 0.000017 0.769902 0.849088

Puc. 7. Tukey HSD tor unequal N

Msr BuauM, uto momapHo ensl cpe3oB ldeal {1}, Premium {2}, Good {3}, Very
Good {4} u Fair {5} cymectBennbix pasanuuii He umeror. Kpome nmap Very Good {4} u
Fair {5}, Good {3} u Fair {5}, , iena Ha KOTOpBIE CYNMIECTBEHHO pa3IMuyuMa. ITO BUIHO U
BU3yasibHO Ha rpaduke Box Plot (puc. 4).

Yro0bI BBIPA3UTh 3Ty PAa3HUILY KOJUUECTBCHHO MBI JOJDKHBI HANTH Pa3HUILY MEXITY
cpenaumu. Hampumep, {2} - {1} = 4584, 26 — 3110,31 = 1473, 95.

Takum oOpasom, rumore3a Ho moarsepkacHa, xors mapel Good {4} - Fair {5},
Good {3} - Fair {5} ee onpoBepratoT B Moyb3y rumnotTe3sl Hi DTO 0OBACHICT TEM, YTO

LICHA 3aBUCUT HE TOJBKO OT KaYecTBa CPe3a, HO U OT APYI'UX (aKTOPOB.

2.3. DaxkTOpHBII aHATU3
3agadeil ¢akTOpHOrO aHaiIM3a SIBISETCS OOBEIWHEHHE OOJBIIOTO KOJIMYECTBA

HOKaBaTeHefI, IMPHU3HAKOB, KOTOPBIMHU XAPAKTCPU3IYCTCs 06T>CKT, B MCHBIICC KOJIMYCCTBO



HCKYCCTBEHHO TOCTPOCHHBIX Ha WX OCHOBE (DaKTOpOB, YTOOBI TIOMyYeHHas B HTOTE
cuctemMa (QakrtopoB Oblma Hamboyiee ya0O0HA C TOYKH 3pPEHHSI COJAEPKATSIHHOU
HUHTEPIPETAINH.

OTtOupaem Bce KOTUUECTBEHHBIE TIEpeMEHHBIC U3 (haiia JaHHBIX, KOTOPbIEC TOKHBI
ObITh BKJIIOUEHBI B (pakTOpHBIA aHanu3. B HameMm ciydae, 5To mepemeHHbIe carat, cut,
depth, table, price, X, y, z. 1 HaunHaem aHaau3 BEIOPAHHBIX MIEPEMCHHBIX.

";K Define Method of Factor Extraction: Worksheet in diamonds2 ? X

Missing data were casewise deleted

535940 cases were processed (selected)
§3940 wvalid cases were accepted
Correlation matrix was computed for 8 variables

Quick | Advanced Descriptives |

Review correlations, means, standard deviations Cancel
Compute multiple regression analyses E Options v

Puc. 8. Hauano ¢oaxmopnoco ananuza
JlaHHOE€ OKHO MMEET CJEAYIOUIYI0 CTPYKTypy. BepxHss dacTh OKHa sBIsETCS
MH(POPMAITMOHHOM: 37eCh COOOIIaeTCs, 4YTO NPOMYIIEHHbIE 3HAauYeHUs 00paboTaHbI
meroaoM Casewise. OOpabortano 53940 ciywaeB u 53940 cnydaeB NOpPUHSATHL IS
JanbHENIMX BbrarciieHuid. Koppensinonnas MaTpuiia BelaucieHa it 8§ IepeMeHHbBIX.

[TocTpouM KOppeTALUOHHYIO0 MAaTPUILy BHIOPAaHHBIX IEPEMEHHBIX (pHC.9).



Correlations (Worksheet in diamonds2)

Casewise deletion of MD

N=53940

Variable |carat| cut |depth [table [price| x | v | z
carat 100! 013 003 018 092 098 095 095
‘cut 013 100 -022 -043 -005 -0.13 -0.12 -0.15
‘depth 003 022 100 -030 -001 -003 -003 009
table | 018 043 -030 100 013 020 018 0.15
price | 092 -005 -001 013 100 088 087 0.86

X | 098 -013 -003 020 088 100 097 097
y | 095 -012 -003 018 087 097 100 095
z 095 015 009 015 086 097 095 1.00

Puc. 9. Koppensyuonnas mampuya
Mbl BHIMM, YTO HAONIOJAIOTCS 3HAYCHHS Koppeisiuu Ooinbine, uyem 0,8,
CJIEIOBATEIILHO HEKOTOPBIC (PaKTOPHI 3aBUCAT APYT OT Apyra. Ho 60apmmHCTBO hakTopoB

HE KOPPEIUPYIOT APYT C APYTOM.

BriBenem pesynbTatsl pakTopHoro ananusa (puc. 10):

ﬂ*'f: Factor Analysis Results: Worksheet in diamonds2 i >

Humber of variables: B8

Method: Principal components

log(ll) determinant of correlation matrix: -5.0503
Humber of factors extracted: 2

Eigenvalues: 4 _ 78875 1_38%27

Quick IEnplahetl variann:e] L-::a::hgs' Scntea] Descriptivea]
ik Eigenvalues

Factor rotatior: | Unrotated w

o Summary: Factor loadings

A1 Plot of factor loadings, 20 |

Puc. 10. Pesynomamsi ghakmopnoeo ananuza
B Bepxneit yactu okHa Pe3ynbTaThl (pakTOpHOTO aHa/M3a 1aeTcss HHHOPMALMOHHOE
cOOOLIeHHE:
e Number of variables (uucno anaau3upyeMbIX IEPEMEHHbBIX) — 8;

e Method (MeTox aHanM3a) — riIaBHbIC KOMITOHCHTHI;



log(10) determination of correlation matrix

(IeCATUYHBIN

JETEPMUHAHTA KOPPEISITMOHHONW MaTpuIlsl) — -5,0903;

Number of Factor extraction (uncio BbIIeICHHBIX (PaKTOPOB) — 2;

Eigenvalues (cooctBennslie 3Hauenus) — 4,78875; 1,38927.

Jorapudm

[TocTporm rpaduk KaMeHUCTON ochinu (puc. 11).

Plot of Eigenvalues
55
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Puc. 11. I'pagux kamernucmoti ocolnu
B Ttoukax ¢ koopauHatamu 1, 2 ochllaHue 3aMmemisieTcss Haubojiee CYIIECTBEHHO,
CJIe0OBATEIbHO, TECOPETUUECCKH MOXKHO OTPaHUYUBATHCSA IBYMS (paKTOpaMH.

Ha puc. 12 ™Mbl BuauMm Tabmuily C TEKyHIMMHU (DAKTOPHBIMU Harpy3KaMmu.

@akTOpHBIE HArpy3KM MOTYT HMHTEPHPETHPOBATHCA KAaK  KOPPEISLIMH  MEKIY

COOTBETCTBYIOIIMMH MIEPEMEHHBIMUA M (PaKTOPAMHU — YE€M BBIIIIC HArpy3Ka 1Mo MOAYJI0, TEM

OoJibiiie 0IM30CTh paKkTOpa K UCXOTHON TEPEMEHHOM.



Factor Loadings (Unrotated) (Worksheet in diamonds2)
Extraction: Principal components

(Marked loadings are >.700000

Factor Factor

Variable 1 2

carat -0.9866021 -0.058150
cut 0.177836 -0.725199
depth -0.006868 -0.270802
table -0.235113  0.872984
price -0.924841 -0.119937
X -0.987891 -0.042271
y -0.974794 -0.047317

z -0 973105 -0.078286
Expl.Var [ 4788750 1389268
PrpTotl | 0598594 0173659

Puc. 11. Tabruya ¢haxmopmuwix nazpysok
CooTBEeTCTBEHHO, TEpBBIA (akTop Ooyiee KOppenupyeT C MEpPeMEHHBIMH, YeM
BTOpOi. [TOCKOIBKY KOJMYECTBO 3HAUCHUH MepBOro ¢akropa 6ombimx, yeM 0,7, 6omblie,
9YeM y BTOPOTO.
Wx TpynHO NpOMHTEPHPETHUPOBATH, BO3HMKAET BOIPOC, KAKOM CMBICI HpPUIATh
BTOpOMY (pakTOpy. B aTOM cityuae nenecoo6pa3Ho npuOerHyTh K OBOPOTY OCEH, HAJEsCh
MOJyYUTh pEUICHHE, KOTOPOE€ MOXKHO HWHTEPIPETHPOBAThH B MPEAMETHON 00JIacTH.

[TocTpoum rpaduk Harpy3ok (puc. 12).



Factor Loadings, Factor 1 vs. Factor 2
Rotation: Varimax normalized

1.0
08t

0.6

Factor 2

Extraction: Principal components

0.4 0.6 0.8 1.0

Factor 1

0.2

Puc. 12. I'pagux gpaxmopuwix nacpysok (varimax normalized)

12

Koneuno, »tot rpaduk ormnmuaercs ot npeapiaymiero. [locMoTpum erie Harpy3ku

yucieHHo (puc. 13).

Factor Loadings (Varimax normalized) (Worksheet in diamonds2)

Expl Var

Prp.T

0975641

4.743561

0592945

Extraction: Principal components
(Marked loadings are >.700000)
Factor Factor

Variable 1 2

carat 09867271 0.055989

cut -0.093038 -0.740866

depth | 0038045 -0.268205

table 0.132894 0894270

price 0.932502 -0.012507

X 0986177 0.071911

y 0973749 0.065388

0.034431

Puc. 13. Tabruya paxmopuwix nacpysox(varimax normalized)

TCHCpB HaﬁI[eHHOC PCUICHUC YKE MOXHO HHTCPHPECTUPOBATD. CDaI(TOPBI qamie

UHTEPIPETUPYIOT 10 Harpy3kaM. [lepBerii (hakTop TECHEe Bcero CBsizaH ¢ carat, price, X, Y,



z Bropoit ¢aktop — cut u table. Takum 00pa3om, MbI TPOM3BENN KIACCHUPHUKAIMIO
MEPEMEHHBIX Ha JIBE€ TPYIIIHI.

CornacHo rpaduky kaMmeHucTo# ocoinu (puc. 11), ucnonb3zoBanue AByX PakTopoB —
ONTHMAJIBHO I PEIICHUS 3a1a4n ¢ aamaszamu. [lomydeHnHas B utore cucreMa (hakTopoB

ABJISIETCA Hanbosee ya00HOM, C TOUKU 3pEHHSI COJIePKATEIbHON HHTEPIIPETALIUH.



2.4. JIMCKPUMHUHAHTHBINA aHAIU3

3amada COCTOWT B TOM, YTOOBI IO MCXOMHBIX JAHHBIM KJIaCCH(MUIIUPOBATH aIMa3bl

10 Ka4eCTBY cpe3a.

D—ﬁ Discriminant Function Analysis: Worksheet in diam... ? b
Quick | o T
B Vasables Cancel

ooena o W Options

independent: depth-z carat
mE Codes for grouping variable: | 5 groups specified E? Open Data

[_] Advanced options (stepwise analysis) sz O w
MD deletion

For advanced discriminant function analyses of very large @ Casewise

analysis problems use the General Discriminant Analysis O Mean

Models moduls substitubion

Puc. 14. Hauano ouckpumuHaumuo20 aHaiusa
B xauecTtBe rpynnupyemoii nepeMeHHON BbIOMpaeM CUt, a B KauecTBE HE3aBUCUMBIX
nepeMeHHbIX carat , depth, table, price, X, y, z.

g‘.,-‘_'f] Discriminant Function Analysis Results: Worksheet in diamonds2.stw ? X

Number ©f variables in the model: 7

Wilks' Lambda: .5238512 approx. F (28,1594445) = 13€3.5919 p < 0.0000
D]
Use selection conditions to (®) Proportional to group sizes S :
se sicT ‘
classify selected cases only  CSES Select () Same for all groups NOpbomv
i Classficaton matnx O User defined B By Gow
il Clusslcation of Gense Score to save for each case
= (®) Save classfication for case
M Squared Mahalanobis distances () Save distance for case
m' Posterior probabilties (O Save postesior probabiity for case
Max. number of casesina | =
-] Saye scores single results spreadsheet- [100000 ]E

Puc. 15. Pesynemamol ananuza OUCKpUMUHAHMHBIX YHKYULL

Ha puc. 15 npeacrapiieHsl pe3yJbTaThl aHAK3a JUCKPUMUHAHTHBIX (PYHKIIUM:



e Number of variables in the model (dncio nepeMeHHBIX B MOJICIH) - 7;

e Wilks’ Lambda (3naucuue asasm0ab1 Yuikca) — 0,524,

e Approx. F (28, 194) (mpubnmkeHHoe 3HadeHWe F — CTaTUCTUKH, CBSI3aHHOU C

nsmOon Yunkca) — 1363, 919;

e p <0.0000 — ypoBenb 3Haunmoctu F — kpurepus nis 3nauenus 1363, 919.

3HayeHUE CTATUCTUKU YWIKca JEXUT B uHTepBasie [0,1]. 3HaueHUs CTATUCTUKHU
VYunkca, nexamue okosio 0, CBUAETENBCTBYIOT O XOpOLIEH TUCKPUMHUHALIMM, a 3HAYCHHS,
JeKalIne OKOoJIo 1, CBUIETENbCTBYIOT O INIOXOM JUCKpUMUHALUU. [10 JTaHHBIM MOKa3aTes

Wilks’ Lambda (3nauenue nsasm6ab1 Yunkca), paBaoro 0,524 u o 3Hauenuto F — kputepus

paBHoro 1363, 919, MOXXHO c/ieiaTh BBIBOJI, UTO JaHHAs KiIacCU(PUKAIUsA KOPPEKTHAS.

B kauectBe

pe3yiabTaThl

KJIaCCU(UKAIMOHHON MAaTPUIIbI,

IIPOBCPKHU  KOPPCKTHOCTHU 06yqa}011mx BBI60pOK IIOCMOTPHUM

(Knaccudukarmonnas Matputia) (puc. 16).

Classification Matrix (Worksheet in diamonds2._stw)
Rows: Observed classifications
Columns: Predicted classifications

Percent | G_1:1

Group | Correct | p= 02985

G22 [ G33 | G44 | G55
p=.09095 | p= 22399 | p=25567 | p= 39954

72 96 280 185
616 1106 1330 1334
445 2712 3742 5054
158 2051 8611 2918

8 416 851 20264

G_1:1[6068323] 977
G _2:2| 12 55605 520
G_3:3| 2244662 129
G 44| 6243927 53
G 55| 94.02812 12
Total [6151279 1691

N3 xnaccuuKalmoHHOW MAaTPHUIlbI MOXKHO CJIelaTh BBIBOJ, YTO HE BCE OOBEKTHI

ObLIH IMpaBUJIbHO OTHCCCHBI 3KCIICPTHLIM CIIOCOOOM K BBIJICJICHHBIM TI'PYIIIIaM. Ectp 1mm

MEpEMEHHBIE,

1299 6381 14814 29755

Puc. 16. Knaccugpukayuonnas mampuya

HCTIPAaBUJIIbHO OTHCCCHHBLIC K COOTBCTCTBYHOIIMM TIpPYyIIllaM, MOKHO

nocmoTtpeth Classification of cases (Knaccudukarus cirydaes).

HaxxaB kHomky Classification matrix



Classification of Cases (Worksheet in diamonds2 stw)
Incorrect classifications are marked with *
Observed 1 2 | 3 4 5
Case Classif. | p=02985 | p=.09095 | p=.22399 | p=_25567 | p=.39954
1.000000 G581 G55 G33 G444 G22 G 11
2.000000 G 44 G 44 G 33 G 55 G 22 G_1:1
*3.000000 G _2:2 G 44 G 33 G 22 G_55 G_1:1
*4.000000 G 44 G 33 G 55 G 44 G 22 G 11
*5.000000 G 2:2 G_33 G 44 G 22 G 55 G_1:1
*6.000000 G 33 G 55 G 33 G 44 G 22 G 11
*7.000000 G 33 G 55 G 33 G 44 G_22 G_1:1
*8.000000 | G_33 G 55 G_33 G 44 G 22 G_1:1
9.000000 G_1:1 G 11 G 22 G 33 G 44 G 55
*10.000000 G_33 G 44 G_33 G_55 G 22 G_1:1
*53934.00000(! G33 G44 G33 G55 G22 G 11|
*53935.00000( G 44 G_33 G 44 G 22 G 55 G_1:1]
53936.000000 G 55 G 55 G 44 G_33 G 22 G 11
*53937.00000( G 22 G 55 G_33 G 44 G 22 G_1:1]
*53938.00000( G 33 G 22 G 44 G 33 G_1:1 G 55|
53939.000000 G44 G444 G55 G33 G22 G_1:1)
53940.000000 G_55 G_5:5 G_33 G_44 G 22 G_1:1]

Puc. 1'7. Knaccugpurxayus cnyuaes

B tabmune knaccudukammm ciydaeB (puc. 17) HEKOPPEKTHO OTHECEHHBIC 0OBEKTHI
nomevaroTcss 3Be3noukod (*). Takum o0pasom, 3amada TOJYYEHHUS KOPPEKTHBIX
oOy4Jaronmx BBIOOPOK COCTOUT B TOM, YTOOBI MCKIIOYUTH U3 OOYYaIOIIUX BBHIOOPOK TE
0OBEKTHI, KOTOPBIC TI0O CBOMM TIOKAa3aTeIsIM HE COOTBETCTBYIOT OOJIBIIMHCTBY OOBEKTOB,
oOpa3yrolux OJHOPOAHYIO Tpynmy. B Hamem ciaydae, HEKOPPEKTHO OTHECEHHBIX
00BEKTOB JOCTATOYHOE KOJHWYECTBO, YTO OOBSCHICT HU3KHE 3HAYCHHUS Kod(duimeHTa
KOPPEKTHOCTH.  [IOCKONBKY ~ KOJWYECTBO  OMMOOK  BEIWKO, TMPU  BBIBOJIC
KJIacCU(PUKAMOHHBIX (DYHKIHI OyeM YUYUTHIBATh BHICOKYIO TOTPEITHOCTb.

[IpoBenem knaccudukamnuio 00bekToB. s 3TOrO BBI3BIBaeM MeTo 1 Classification
functions. ITosiBUTCSI OKHO, U3 KOTOPOTO MO>KHO BBIMHUCATH KJIACCU(PUKAMOHHbBIE (PYHKIIH

T KaxIoro kiacca (puc. 18).



Classification Functions; grouping: cut (Worksheet in diamonds2.stw)
G_11 G22 | G33 | G44 | G55

Variable |p=.02985 | p=09095 | p=.22399 | p=.25567 | p=.39954
depth 69.69 68.57 68.04 67.87 67.61
table | 3392 3351 3315 33.31 3243
price | 0.01 0.01 0.01 0.01 0.01
X | 19865 19782 19715 19867 197.84
y 2411 25.08 2520 24 .37 24 85
z -166.45 -166.52

carat -329.88  -334 .21

Constant | -3439.13 -334121 -3284.75 -3284.02 -3216.74

Puc. 18. Knaccugpukayuonnvie gpynxyuu

cut(5) = —3216,74 + 67,61 = depth + 32,43 * table + 0,01 * price + 197,84 * x
+ 24,85 * y-166,45 * x-335,79 * carat

cut(4) = —3284,02 + 67,87 x depth + 33,31 * table + 0,01 * price + 198,67 * x
+ 24,37 * y-166,90 * x-334,49 = carat

cut(3) = —3284,75 + 68,04 * depth + 33,15 * table + 0,01 * price + 197,15 * x
+ 25,20 * y-166,02 * x-334,72 * carat

cut(2) = —3341,21 + 68,57 * depth + 33,51 * table + 0,01 * price + 197,82 * x
+ 25,08 * y-166,52 * x-334,21 * carat

cut(1) = —3439,13 + 69,69 * depth + 33,92 * table + 0,01 * price + 198,65 * x
+ 24,11 * y-166,45 * x-329,88 * carat

C nomormnpto 3THX (GYHKIUNA MOXKHO OyJeT B JajdbHEHIeM KIacCU(PHUIIUPOBATH

HOBBIC ClIy4au. Hosrie ciydan 6YI[}7T OTHOCHUTBCS K TOMY KJIacCy, IJIsI KOTOPOIO

KJIacCU(UIIMPOBAHHOE 3HaUEHUE OyIeT MaKCUMaIbHOE.



2.5. MHoxecTBeHHAasi perpeccusi
Perpeccuonnblii aHanu3 Mo3BOJISIET MpeAcCKa3aTh, YEMY B CpeHEM OyJeT paBHO
3HAYCHHE OJHOTO MPU3HAKA TIPH 3aJaHHOM 3HAYCHHH IPYTOTO MPH3HAKA.
PaccmoTtpum, kak 3aBUCHT IeHa ajgMasa OT Beca, 00IIel TITyOUHbBI U IMMPUHBI CTOJIA

BEPXHEHN YaCTH aJIMa3a OTHOCUTEIIBHO CaMOM IIUPOKOU €ro TOUKHU.

I Select dependent and independent variable lists: ? X
1-carat oK
{ [2-cut 2 -cut
3 - color 3 - color
| |4 - darity 4 - dari Cancel
{ |5 -depth 5 - depth
e (aundes ..
7 - price
| |B-x B-x Use the “Show
| 9-y g-y appropriste
10-2 10-2 variables only”
option 1o
pre-sCrean

' wariable kists and
show categorical

Select Al Spread Zoom Select Al Spread Zoom and santinuous
| ) - e variables, Press
| Dependent var. (or list for batch): Independent variable list: F1 for more
| 7 156 informatson.
| []Show appropriate variables only

Puc. 19. Bvibop nepemennvix 0151 MHOMCECMBEHHOU pecpecCull.

Paccunrtaem koppensunonnyo marpuity (puc. 20).

Correlations (Worksheet in diamonds2)
Variable | carat depth table price
carat 1.0000008 0.028224 0.181618 0.921591
depth 0.028224 1.000000 -0.295779 -0.010647
table 0.181618 -0.295779 1.000000 0.127134
price 0921591 -0.010647 0.127134 1.000000

Puc. 20. Koppenayuonnas mampuya.
MpbI BUIMM, 9TO HE BCe (PaKTOPHI KOPPEIUPYIOT APYT C IPYToM, T.K. HE BE3/eC

ko3 dunreHT napHoi koppensauuu 6omsie 0,8.



20:

|~ Multiple Regression Results: Werlssheet in diamonds2 ? >

Multiple Regression Results

Dependent: price Multiple R = _52

R?= .85

Ho. of cases: 535940 adjusted R?= _85
Standard error of estimate:l52€.

Intercept: 13003.440524 Std.Error: 350.95183 «(535%3€) = 33.2€64 p = 0.0000

[+9
o

{significant b* are highlighted in red)

Alpha for highlighting effects: | .05 @

Quick |.ﬁ.dvanced | Residuals/assumptions/prediction | Cancel

Summary: Regression results E Options

Puc. 20. Pezynemamsi pecpeccuonno2o anaiusa

HNuTtepnperupyem pe3ysibTaThl pErPECCUOHHOIO aHalM3a, MPEACTaBICHHbIE HA PUC.

Dependent — ums 3aBucuMOIi TepeMeHHOM — PricCe;

No. of cases - uncno nabmonenuit. N = 53940;

Multiple R — koaddunment MuOKecTBeHHOH Koppessiinu. R=0,924

R? - xosddumment nerepmunanmu. OH u3mensercs or 0 mo 1 u oTpaxkaer
«KayeCTBO» PACCUMTAHHOW perpeccuu, mokaspiBas moio (%) obmero pasodpoca
BBIOOPOYHBIX TOYEK, KOTOpas «OOBSICHAETCS» TMOCTPOCHHOUM perpeccueit. Jlis
Hammx JaHHBIX R%=0,85, uro o3Hadaer, uyTo 85% JHMCIEPCHH 3aBHCUMOMN
nepeMEHHOM PriCe 00BACHSICTCS BapHalliei He3aBUCUMBIX ITEPEMEHHBIX;

Adjusted R? — ckoppekTUpOBaHHBIH KO3(DPHIMEHT aeTepMUHAIMK. Y HAc OT
Taxxke paseH 0,85.

F, df, p — F-kpurepuii, uncio creneneld cBOOOIbBI, MPUHATOE MIPU €O pacueTe, U
BEPOSITHOCTh OIIMOKHW JJIs HyJIeBoW rumote3bl F-tecta. F-Tect B perpeccumoHHOM

AHaJIM3€ MMPUMCHACTCA JIsI OLICHKHU CTaTUCTUYECKON 3HAYUMOCTHU MOICIIN. T.x. p <



0,05 MOXHO 3aKJIIOYHUTh, YTO PpACCUMTAHHAS PETPECCHs YIOBIETBOPUTEIHHO
OTHCHIBAET CBSI3b MEKY MCCIIEyEMbIMU MMPU3HAKAMU;

Standart error od estimate — mapamerp, OTpakaloIIUH CTENEHb pa3dpoca
BBIOOPOYHBIX 3HAYEHUN OTHOCUTEILHO JIMHUU perpeccuu = 1526,094;

Intercept — 3HaueHune cBOoOOTHOTO WiIeHa perpeccuoHHoro ypaBHeHus = 13003,
441,

Std. Error — crangapTHas ommbka cBOOOIHOTO YJIeHAa PETPECCUOHHOTO YPaBHEHHUS
=390, 918;

T — xpurepuii CTprojieHTa t HCIONB3YeTCS ISl MPOBEPKH HYJICBOW THUIIOTE3BI O
paBeHcTBe (0 CBOOOJHOIO 4j€HA PErpecCHOHHOTO ypaBHEHUS. P — BepOsSITHOCTH
OIIMOKY ISl TOM HYJIEBOU TUIIOTE3bl. | =33,264;

Beta - crangaptuzoBanubiii koddduiuent perpeccun. Pacuet beta koadpduiuenTon
MO3BOJISIET OICHUTh, B KaKOW CTENEHM 3HAYCHUS 3aBUCUMOM MEpEeMEHHOU
OMPENENSAIOTCS 3HAUYCHUSIMH HE3aBUCUMOW TiepeMeHHoi. Takum  o0paszowm,
t(carat)=0,934, t(depth)=-0,05, t(table)= -0,6. 3mauut, Ooiblice BIMIHHEC Ha
pe3yibTaT OKa3bIBaeT (pakTop carat, T.K. ero 3HaueHue OOJbIIee MO MOIYJIIO CPEIU

OCTAJIbHBIX (PAKTOPOB.

[TocTpouM TabnHIly perpecCMOHHBIX pe3yibTaToB (puc. 21). OOpaTuM BHUMaHuE Ha

YPOBHHU 3HAYUMOCTH Kaxaoro (akropa. Ecnu nannoe 3HaueHue 6oubiie, gem 0,05, To ero

CJIeayCeT MCKIKOYUTL U3 I[aJIBHef/'IHIeFO pacCMOTpPEHHA B HAIICM aHaJIN3C. 3Ha‘H/IT,

uckirodaeM ¢axtopsl depth u table.

Regression Summary for Dependent Variable: price (Worksheet in diamonds2)
R= 92394604 R?= 85367629 Adjusted R?= 85366815
F(3.53936)=1049E2 p<0.0000 Std.Error of estimate: 1526.1

b* Std Enrr b Std.Err. | t(53936)  p-value

N=53940 of b* of b
Intercept | 13003 44 3909183 33.2638 0.00
carat 0933752 0001681 785877 14.1509 555 3558 0.00
depth -0.054309 0001731 -151.24 48199 -31.3776 0.00
table -0.058515 0.001759 -104.47 3.1412 -33.2585 0.00
Puc.

21. Tabruya peepeccuoHHbIX pe3yibmamos



BeiaBuraem runoresy Hp: mepemennbie carat, depth, table Bmustor Ha 1eny,
COOTBETCTBEHHO, ajbTepHaTHUBHAs rumnore3a Hi: mepemennsie carat, depth, table e
BJIUSIIOT HA ILICHY.

N3 puc.21 BumHo, uyTto 00a Kod3dduimenta perpeccuu He oriamvarotcs ot 0 (P =
0,00), cnemoBarenbHO, mpUHUMaeTCS THmoTe3a Ho. B memom, mocTpoeHHas
perpeccHoHHasl MOJCIIb XOPOIIO OIMCHIBACT CBSA3b MEXKIY IICHOH Ha ajaMasbl, BECOM MU
obmeit rnyounoi (R? = 85%). CaMo ke perpecCHOHHOE YPaBHEHUE MBI MOKEM 3aIlicaTh
CJIeTYIONIUM 00pa3oM:

price = 7765,141*carat-151,24*depth-104,47*table-2256,36

Ba)kHOI 4acThiO PErpeCCHOHHOIO aHaJIM3a SIBIIACTCSA aHAJIM3 OCTAaTKOB (OCTATKH
MPEACTABIIOT COOOH pPa3HOCTH MEXAy HaOII0JaCMbIMH 3HAYCHUSMH 3aBUCHMOM
NEPEeMECHHON W TEMH €€ 3HAYCHHSIMH, KOTOPBIC IIPEICKA3bIBAIOTCS pPErpeCCHOHHON
MO/IETIBIO).

[TocTpouM YaCTOTHYIO THCTOTPAMMY OCTATKOB (pHC. 22).

Distribution of Raw Predicied Values
Dependent variabla: prica
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Puc. 22. Yacmommnas eucmoepamma ocmamxos
Hcnonb3yst rima3oMepHbId METOJI, Mbl MOXKEM yTBEPkAaTh, YTO TUCTOTPaMMa UMEET
HOpPMaJIbHOE pachpesieieHne, XOTd W BuUAHA HeOodpmas acummerpus. UToOsl
MOATBEPIUTh WM OINPOBEPTHYTh HOPMAIBHOCTH pacIpeieiieHUuss OCTAaTKOB IOCTPOUM

rpaduK HOPpMaJIBHBIX BeposiTHOCTEH (purc. 23).



Mormal Probability Plot of Residuals
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Puc. 23. Bepossmnocmuwiii epagux pacnpeoenenus ocmamrxos
Ha puc. 23 BumHBl HE3HAUWTEIHHBIC OTKIOHEHHS OCTAaTKOB OT TEOPETHUUYECKOU
MPSAMOI HOPMAJBLHOTO pacCTpe/IeICHUSA. YUUTHIBAsI, YTO OONbBINAs YacTh MPSMOH JIGKUT B
JIOIMYCTUMBIX TpeJienax, JeJaeT BbIBOJ, YTO JIMHEHHBIM pPErpecCHOHHBIN aHaIu3

npuMeHuM. 1 ypaBHEeHHE perpeccuu BbIBEIEHO BEPHO.



2.6. Tabauubl cONpsizKEHHOCTH
C mnoMmoIIpl0 TaOJUI] CONMPSHKEHHOCTH BBIACHUM, €CTh JIU 3aBHCHUMOCTD MEKIY
Ka4eCTBOM Cpe3a M SCHOCTHIO ajiMasa.
BeraBuraem rumnoresy:
Ho: xadecTBO cpe3a (Cut) u sicHocTh anmmasa (clarity) 3aBucumer;
Hi: kadecTBO cpe3a (Cut) u sicHocTh anmmasa (clarity) He3aBucuMBI,

LE] Select up to 6B lists of grouping varables: 7 X
1-carat 1-carat It -carat 1-carat 1-carat 1-carat
2-aut 12 - cut 2 -out 2-aut 2-aut w
3 - color 3 - color 13 -color 3 - color 3 - color 3 - color \
- dlarity 4 - dlarity 4 - clarity 4 - darity 4 - darity | Conce |
S - depth 5 - depth 5 - depth 5 - depth 5 - depth S - depth e
- table - table 6 - table 6 - table 6 - table 6 - table | [Bundies]...
7 - price 7 - prce 7 -prce 7 - price 7 - price 7 - price
-% % b-r 8-x B-x 8 -x Usé the "Show
%4 =Y B-y 9-y 9-y S -y apeccprate
10-2 10-2 |10-2 10-2 10-2 10-2 vanadles onby
ozzer 1
\ pre-soreen
vanable ksts and
I 1 1 ’ [ [ 1 0od contnucus
'Spread || Zoom | Soread || Zoom | Spread | Zoom | | Spread Zoom Spread | Zoom {Speead | Zoom variaties. Fross
List: Lst2: List3: List4: Lists: List6: Sladmizg
@ ][ l | 11 | | |
[ show appropriate variabies anly

Puc. 24. Bvibop nepemenmvix

[ToirydaeM cienyromiue pe3ybTaThl (puc. 25-26).

Summary Frequency Table (Worksheet in diamonds2)
Marked cells have counts > 10

(Marginal summaries are not marked)

clarity | cut | cut | cut | cut | cut | Row
1 2 3 4 5 |Totals
SI2 466 1081 2100, 2949 2598) 9194
Si 408 1560 3240 3575 4282 13065
V81 - 170 648 1775 1989 3589 8171
VS2 | 261 978 2591 3357 5071 12258
VWS2 @ 69 286 1235 870 2606 5066
VWS1 | 17| 186 789 616 2047] 3655
n 210 96 84 205 146 741
IF 9 71 268 230 1212) 1790
All Grps 1610 4906 12082 13791 21551|| 53940

Puc. 25. Ceoonas mabauya uvacmom




Summary Frequency Table (Worksheet in diamonds2)

Marked cells have counts > 10

(Marginal summanes are not marked)

clarity cut cut cut cut cut Row

1 2 3 4 5 Totals

Count SI2 466 1081 2100 2949  2598) 9194
Column Percent 28.94% 22.03% 17.38% 21.38% 12.06%
Row Percent 507% 11.76% 22 84% 32 08% 2826%
Total Percent 086% 200% 389% 547% 482%]17.04%
Count S . 408 1560 3240 3575 4282 13065
Column Percent 1 2534% 31.80% 26.82% 25 92% 19.87%
Row Percent 3.12% 11.94% 24 80% 27.36% 32.77%
Total Percent 076% 289% 601% 663% 7 94%)2422%)
Count VS1 _ 170 648 1775 1989 3589 81M
Column Percent 1 10.56% 13.21% 14.69% 14 42% 16.65%
Row Percent 208% 7.93% 21.72% 24 34% 43 92%
Total Percent 0.32% 120% 329% 3.69% 665%)15.15%
Count VS2 261 978 2591 3357 5071] 12258
Column Percent 16.21% 19.93% 21.45% 24 34% 23.53%
Row Percent L 213% 7.98% 21.14% 27.39% 41.37%
Total Percent 048% 181% 480% 622% 940%]2273%
Count wWSs2 | 69 286 1235 870 2606f 5066
Column Percent - 429% 583% 1022% 6.31% 12.09%
Row Percent 1.36% 565% 2438% 17.17% 5144%
Total Percent 0.13% 053% 229% 161% 483%] 9.39%
Count VVS1 17 166 789 616  2047) 3655
Column Percent 106% 379% 653% 447% 950%
Row Percent 047% 509% 2159% 1685% 56.01%
Total Percent 0.03% 034% 146% 114% 3.79%}] 6.78%
Count " 210 96 84 205 146 1
Column Percent 13.04% 1.96% 070% 149% 0.68%
Row Percent 28 34% 12.96% 11.34% 27.67% 19.70%
Total Percent 0.39% 0.18% 016% 0.38% 027%] 1.37%
Count IF 9 71 268 230 1212 1790
Column Percent 0.56% 145% 222% 167% 562%
Row Percent 050% 397% 14.97% 12.85% 67.71%
Total Percent 0.02% 0.13% 050% 043% 225%] 3.32%
Count All Grps 1610 4906 12082 13791 21551 53940
Total Percent 298% 9.10% 2240% 25.57% 39.95%

Puc. 26. Pesynemupytowas mabauya
B rtabmmmax Ha puc. 25- puc. 26 Mbl BUAUM 3HAYCHUS OXKUIAACMBIX YacCTOT,
KOJIMYECTBA TIEPEMEHHBIX MO0 KaXKJIOM TPYIIe W WX MPOICHTHBIC COOTHOIICHHS. Tak, MBI
BUJUM, 9TO OOJIbIIIE BCETO anMas3oM C sicHOCThiO Sl1 (24,22%), u ¢ xkauecTBOM cpesa 5
(39,95%) — wupmeanpHOe. UTOOBI MOHATH, 3aBHCHMbI JIH OHH paccuMTacM X-KBajapar

[Tupcona (puc. 27).



Statistics: clanty(8) x cut(5) (Worksheet in diamonds2)
Statistic Chisquare df | »p

Pearson Chi-square | 4391 3981 d=28 p=0.0000
M-L Chi-square 3465.907 df=28 p=0.0000

Puc. 27. Pacuém X-keaopama [lupcona

CornacHo pacueram X-kBazapara Ilupcona p < 0,05, cnemoBarenbHo, runore3a Ho
npuHumaercs. Takum oOpa3zom, kadecTBO cpe3a (Cut) u sicHocTh anmasa (clarity)

3aBHUCHUMBI.



3akioueHue

B xoje mpojenanHoi paboTe Mbl Ha MPAKTUKE 3aKPEHHIN 3HAHMS, MOJYyYCHHBIC B
X07e Kypca «AHaau3 JaHHbIX». CUMTar0, 4TO IeJb JOCTUTHYTA, aHAIN3 JaHHBIX aIMa30B
¢ moMoInpko makera Statistica mposeieH.

MHOroMepHbIC  CTATUCTHYCCKHUE METOIbl CPEId  MHOXKECTBA  BO3MOXKHBIX
BEPOSATHOCTHO-CTATUCTHYCCKUX MOJIENIEH MO3BOJISIOT 000CHOBAHHO BBHIOpATh Ty, KOTOpas
HAWJIy4dIIdM ~ 00pa3oM  COOTBETCTBYET  HMCXOJHBIM  CTAaTHCTHYCCKUM  JIAHHBIM,
XapaKTEPU3YIOIIUM pealbHOE IOBEACHHE HCCIEAYEMO COBOKYITHOCTH OOBEKTOB,
OLIEHUTh HAJEKHOCTh W TOYHOCTHh BBIBOJOB, CIEIAHHBIX Ha OCHOBAHMH OTPaHUYEHHOTO
CTaTUCTHYECKOTO MaTepHaa.

Wcxonuple maHHbIE OBUIM MPOAHAIM3MPOBAHBI C TOMOIIBIO  (PaKTOPHOTO,
JMCKPUMHHAHTHOTO, JUCIICPCUOHHOTO aHaJIM3a, a TAK)Ke ObUIM IPUMEHECHBI ONMcaTeIbHas
CTaTUCTHMKA W  MOJEIb  MHOXCCTBEHHOW  PErpeccHd, pPacCUMTaHbl  TAOJHUIIBI
COMPSDKEHHOCTH. MeTobl MHOTOMEPHOTO CTaTHMCTHYECKOTO aHan3a XOPOIIO OMKCAIIH
peaibHOE TIOBEJCHHWE COBOKYIMHOCTH ajiMa30B. BBIBONBI, ClEJIaHHbIE HA OCHOBAHUHU

HaﬁﬂeHHOFO CTaTUCTHUYCCKOI'0O MaT€pualjia TOYHbI 1 HAACKHBI.

[ns oueHMBaHuA KypcoBon paboTbl Ucnonb3yeTcsa 4-0annbHas Lwarna: «OTMIMYHOY», «XOPOLUOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHVe nokasaTenen, KpUTEPUEB U LLKarnbl OLLEHNBAHUS pe3ynbTaToB 00yveHus.

KpMTepI/II/I oueHnBaHunAa LLikana oueHok

BeibpaHHble 0nsi Kypcoeol pabombl OaHHble 8 ronHolu Mepe OmnuyHo
omeeyatom uesiam u 3adadam uccredosaHusi. KoppekmHo riposedeHa
npedsapumersnibHas obpabomka OaHHbIX. KOPPEKMHO MpUMEHSOMCS
ece 8blbpaHHble MemoOb! uccredogaHusi. 1o eceM npuMeHsaemMbIM
memodam MoJTyHEHHbIE XOPOWO C meopemuyeckpol U rpuknadHou

rnocmaHosKu 3adayu obocHoB8aHHbIe 8b1800bI. CdenaHo
Ka4YecmeeHHOoe 3aK/o4YeHue no eceli pabome 8 Uesiom.
BbibpaHHble 0Onsi Kypcosol pabombl OaHHbie 8 MOofHOU Mepe Xopowo

omeeydarom uensm u 3adaqdam uccriedosaHusi. KoppekmHo nposedeHa
npedsapumernbHasi obpabomka daHHbIX. KOppekmHO npumMeHsiromcs
ece 8blbpaHHble MemoOdb! uccnedogaHusi. 1o ecem npuMeHsIEMbIM
mMemodam rosny4yeHHble 8b1800bI, HO 8b1800bI HEAOCMAaMOYHO XOPOWO
obocHoB8aHbl. 3aknoyeHUe He 8 ronHoli  Mepe ompaxaem
uenblrnosiHeHue uenel u 3aday uccriedo8aHusl.

BbibpaHHble 0Onsi Kypcogol pabombl OaHHble 8 He ronHoU Mepe Ydoesnemeopu-
omeeyvarom uensam u 3adavyam uccrnedosaHusi. Ecmb owubku 8 0OHOM mesibHO
unu  HeckornbKux smanax obpabomku QaHHbIX. He nony4eHsbl




060cHOBaHHbIEe 8b1800bI 10 10 8CEM pe3y/ibmamam Uccie0o8aHUs.
Kypcosasi paboma He ebinonHeHa, unu ebibpaHHble Ons Kypcoegol | Heydoenemeopu-
pabombl OaHHble HE omeedarom yesnsam U 3adadam uccriedo8aHus, meJsibHO
urnu HerpasusibHO MPUMEeHSIIomcst Memodbl 06pabomku OaHHbIX, Unu
paboma He codepxxum 060CHO8aHHbIX 8b180008.

19.4. MeTogau4yeckme martepuanbl, onpegensmwlme npoueaypbl OLEHMBaHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepU3yoLWKnX 3Tanbl hopMUpoBaHNA KOMNETEeHLUN

OueHKa 3HaHUN, YMEHMN N HABbLIKOB, XapakTepuaylowlas aTanbl POpMUPOBAHUSA KOMMETEHUUA B
pamMKax n3y4yeHuns ANCLUMNITMHbI OCYLLLECTBNSIETCH B XOAE TEKYLLEN N MPOMEXYTOYHON aTTecTauu .

Tekylwaa aTrectaumss MNpoOBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekywen artrectauum
obyyatoLwwmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOMO

yHuBepcuTeTa. Tekywasa aTrectauuMs npoBoaMTCA B (OPMaXx: MNUCbMEHHbIX paboT  (BbINOSHEHWE
npakTudeckux 3agaHun, nabopatopHole paboThbl); TECTUPOBaHWUS.

KpuTepun oLeHuBaHWs NpUBEAEHb! BbILLE.

MpomMexyToyHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [lonoxkeHnem O NpPOMEXYTOYHOW
aTTecTauum obyyatoLmnxcsi no nporpaMmmam BbicLLero o6pasoBaHmsi.

KOHTponbHO-U3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHOM aTTecTaumu BKMYalT B cebs
TeopeTuyeckMe BOMPOCHl, MO3BOSSIOLME OLEHUTb YPOBEHb MOSYYEHHbIX 3HAHUIA W MpaKTUYeckue)
3aJaHusi, NO3BOSISIIOLLME OLEHUTb CTerneHb CHOPMUPOBAHHOCTU YMEHWI 1 HABLIKOB.

I'IpM oueHnBaHUM NCNOJb3YKOTCA KONMMYeCTBEHHbIe LKalbl OLEHOK. KpI/ITepI/IVI oueHunBaHNA npmuBeaeHbl
BbilL€E.



