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PABOYASA NPOrPAMMA YYEBHOW OUCLUUNIUHDBI
B1.0.17. AHanu3 gaHHbIX

1. Ko n HaumeHoOBaHMe HanpaBneHnA NoAroToBKu/cneunanbLHOCTH:
38.03.05 busHec nHhopmaTuKa
2. Mpodhnnb nogroToBkM/cneymnanmsauma:
BusHec-aHanUTUKa 1 cMcTeMbl aBTOMaTU3aumm npeanpuaTumn

3. KBanudmkauma BbinyckHukKa: 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 MaTeMaTUYECKMX METOL0B UCCeaoBaHMA onepaunn

7. PekomenpgoBaHa: HMC dakynbTteTa NpuknagHon matemaTukn, UHPOPMATUKN N MEXAHUKN,
npoTtokost Ne10 ot 15.06.2021.

8. YuebGHbIN roa: 2023/2024 CemecTp(-bl): 5



9.llenu n 3agaum y4e6HOM AUCLMNIIUHDI

B pamkax gaHHOro Kypca crniyliatenu nonyyarT 3HaHMs O MaTeMaTU4eckoM annaparte
aHanmMsa CTaTUCTMYECKMX [aHHbIX pasnuyHon npupodbl U npuobpeTatoT HaBblku B
MaTtemaTM4YeCcKoOM MOAENUPOBaHUM NpoLiecca UccreaoBaHus, T.e. B UCKyCcCTBe dhopManuaaumm
NOCTaHOBKM pearnibHOM 3aJauyun, KOTopoe 3akroyaeTcd B YMEeHUW NepeBecTu 3agadvy C A3blka
npobrnemMHo-coaepaTenbHOro (3KOHOMMYECKOrO, COLIMONOrM4Y€ecKoro, MeONLMHCKOrO,
TEXHMYECKOro M T.M.) Ha A3blK abCTPaKTHbIX MaTEMaTUYECKNX CXEM N MOLENEWN.

3agaun gucumnnvHbl — QOPMUPOBAHUE 3HAHUK, YMEHUA M HaBLIKOB MO CreayrLlmm
HanpaBreHMsIM: cnocobbl opraHM3auumn BbIBOPOK; MeToAbl MPOBEPKM CTAaTUCTUYECKUX TUMOTES;
ANCNEPCUOHHBIN aHanu3; akTOpPHbIN aHanus; MeTodbl Krnaccudukaumn, OUCKPUMWHAHTHBLIN
aHanus; [gepeBbsl pPELUEHWW; aHanM3 BPEMEHHbIX pPsSaoB, MCMNOSIb30BaHWE COBPEMEHHOIO
nporpaMmmHoro obecneveHns onst CTaTUCTUYECKOrO aHanm3a gaHHbIX.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

[vcumnnuHa oTHocuTcst K obsisaTernbHbIM AvcuMnnnMHaMm  GaszoBoro uukna. [Ons mayveHus
Kypca Heobxoanmbl 6a30Bble 3HAHWS NIMHENHOW anrebpbl, MaTeEMaTU4eCcKoro aHanmsa, Teopun
BEPOSITHOCTEN, MaTeMaTUYECKON CTaTUCTUKN, METOA0B ONTUMU3aALNN.

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6pa3oBaTeribHOM
nporpamMmmbl (KOMMNEeTEHLUSAMU) U UHAUKATOPAMMU UX AOCTUKEHUSA:

Kon HasBanue Kon( Nunukatop(s) [Tnanupyemblie pe3yabTaTbl O0yUeHUs
KOMIIETCHIIMHU bl)
OIIK- Crniocoben OIIK- | OIIK-4.1 3HATh:

4 UCIIOJIb30BaTh U 4.1 | CoOupaer U | — Meroasl (GOpMUPOBAHUS BHIOOPOK;
aJlalITUPpOBATh OIIK- | ananusupyer — METOJbI TpEeABAPHUTEIBHOW 00pabOTKH
CYILIECTBYIOIINE 4.2 | uapOpMAITIIO TAHHBIX,

MaAaTEMAaTHNYCCKUEC OIIK- A1 MMOAACPIKKU — METOJBI 0T60pa I/IH(l)OpMaTI/IBHBIX
METOABI U CUCTEMBI 4.3 MMPUHATHA IIPU3HAKOB;
[IpOrpaMMHUpOBaHI PCHICHAH — METOABl IPOBEPKH  CTATHMCTUYECKUX
a1 Ui pa3paboTKu FUIIOTES:
b
1 pcaaisainn — METOBI OIEHKU 3aBUCHMOCTH MEXKIY
aJIrOpuTMOB KATErOPUPOBAHHBIMHU, MOPSAJKOBBIMH M
pelieHus

MHTEPBAIbHBIMU JTAHHBIMH;

— METO/bI TUCIIEPCHOHHOTO aHaJN3a;

— MeToAbl (aKTOPHOTO aHAIN3A;

— METOAbI KIaCCU(PHUKAIIHN;

— METO/bI PErPECCUOHHOTO aHANIN3A;

— METO/Ibl aHAJIN3a BPEMEHHBIX PAIOB;

YMETh!

— TIPOBOJUTH OTMPOCHI U AHKETHPOBAHUE
st cOopa nHGpOpPMAIMK B 3a7a9ax
MOJIICP>KKH IIPUHATHUS peIIeHUH;

— aHaTU3UPOBATh MHOTOMEpPHBIE JaHHbIE
1 GOPMHPOBATH CHCTEMY METO/IOB MX
00paboTKu;

BJIa/I€Th (MIMETh HAaBBIK(N)):

— moadopa MeToAoB cbopa MH(pOpMaLUU
U TPOBEPKM  KauyecTBa  MOJeJe
00paboOTKM  JaHHBIX B 3ajavax

MPUKJIAJIHBIX 3a7a4




NPUHSATHUSA PEUICHU;

— UHTEpIpEeTalu MOJTy4YEHHBIX
pe3yabTaTOB B TEPMHUHAX MPUKIIATHOMN
00JIacTH ¢ TIENBIO0 TIOMYYEHUS HOBBIX
3HAHUI U BEIBOJOB.

OIIK-4.2 3HATh:
Hcnonssyer — METOABl U IPOrpaMMHBIE CPEIACTBA
METO/IBI u cbopa unpopmanmu, HEOOXOTUMOU IS
OpPOrpaMMHBIC pELIeHUs UCCIEN0BATENbCKUX 3a/1a4;
CpeaAcCTBa — METOJbI MPOTrpaMMHBIE CpeacTBa
06paboTkH aHanmu3a WH(QOpPMAIUU JUIS  peIeHHs
uHpOpMaLUn MOCTaBJICHHBIX Hay4yHO-
HCCIIEIOBATENbCKUX 3ajay;
YMETb:

— TMPHUMEHSATh METOJIbI U TIPOTPAMMHBIE
cpencTBa o0pabOTKH U
CTaTUCTHYECKOTO aHaJIN3a JTaHHBIX
JUTSL PEIICHUS TTOCTABIICHHBIX 3a/1a4;

— HCTOJBH30BaTh BO3MOKHOCTH MTAKETOB
MPHUKJIATHBIX TIPOTPAMM TSI
00paboTKu MH(MOPMAITUU U PEIICHUS
MOCTaBJICHHBIX 3a7a4;

BIIQJICTh (MMETh HABBIK(H)):

— HaBBIKAMU  mojabOOpa  METOAOB  H
IPOrPaMMHBIX ~ CPEICTB  00pabOTKHU
UHpOpMaLIUU pu peleHUN
MPHUKJIATHBIX 33]a4H.

12. O6bemMm ancumnnmHbl B 3a4eTHbIX eaAuHULUax/vac (s coomeemcmeuu ¢ y4yebHbIM rnaHoM) —
5/180.

Pdopma NPOMEXYTOUYHOWN aTTeCTaLMNMU (3auem/sK3ameH) sK3aMeH

13. TpyaoemKocTb No BuAam y4ebHon paboTbl

TpyooeMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa

KoHTakTHasa paborta

nekumm 34 34

npakTudeckune 16 16

B TOM uncne: | nabopaTopHble 16 16

CamocTtosiTensHasi pabota B TOM 4ncre: 78 78
KypcoBasi paboTa (NpoekT)
dopma NpoMEXYTOYHOM aTTecTaumm 36 36

UToro: 180 180

13.1. CopepxaHue gUCLUNIUHBI



n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNITUHBI C
CopgepxxaHve pasgena gUCLMNINHDI
ANCUUNNNHBI NOMOLLIbIO
OHMawnH-Kypca,
OYMK *
1. Nlekuum
1 MepBuyHasa ctatuctndeckasa | Lkanbl nsmepeHun. AHanus
obpaboTka AaHHbIX YHuduuupoBaHHoe npefacTaBneHve  pasHOTUMHBLIX | AaHHbIX
JaHHbIX. 38.03.05
Cnocobbl 3anonHeHNst NPONYLLEHHbIX AaHHbIX.
Busyanusauunsa MHOroMepHbIX AaHHbIX.
AHanua pesko Bblgensowmxcs HabnogeHmmn
2 MpoBepka craTuUcTU4eckux | OCHOBHblIE TUMNbl TMNOTE3, MNpOBeEpsieMblX B xode | AHanus
rmnoTes B MpUKNagHbIX | CTAaTUCTUYECKOro aHanmsa U MOAEeNMpOBaHUS. OaHHbIX
3agadvax KpuTtepuin 3HakoB aAns 0aHOM BbIGOPKU. 38.03.05
Kputepuin MaHHa-YUTHM.
Kputepuin YnkokcoHa.
Kputepuin 3HakoB AnNs aHanu3a napHbIX MOBTOPHbIX
HabnogeHun.
KpuTepunin 3HaKOBbIX PaHrOBbIX CYMM YWIKOKCOHa.
[MpoBepka runoTes, CBA3aHHLIX C MNapaMmeTpaMmu
HOpMarnbHOro pacnpegenexus.
3 [dvcnepcuoHHbI aHanuns OpHoaKkTOpHbIN AUCNEPCUOHHBIN aHanu3 AHanus
MHoOroaKkTopHbIN ANCNEPCUOHHBIN aHaNn3 OaHHbIX
PaHroBbI ANCNEPCUOHHbLIV aHann3 38.03.05
4 AHanus CTPYKTYpbI M | AHanNn3 TeCHOTbl CBA3M MeXAy KONMMYecTBEHHbIMU | AHanus
TECHOTbl ~ CTaTUCTMYECKOW | NEPEMEHHBLIMMU. OaHHbIX
CBA3U Mexay | AHanm3 cTaTUCTUYECKON CBSA3W Mexay nopsigkoBbiMy | 38.03.05
uccnegyemMbimu nepemMeHHbIMMU.
nepeMeHHbIMU. AHanns  cBfAsen  Mexay  KnaccuuKauWUoHHbIMK
nepemMeHHbIMU.
5 DaKTOpHbLIA  aHanua3 npu  XecTKo UKCMPOBAHHOM | AHanua
daKkTopHbIN aHanu3 Konuyectse pakTopos OaHHbIX
DaKTOpHbIN aHanus npu HedwmKkcmpoBaHHoM | 38.03.05
Konuyectse akTopos
MeToabl BpalleHnsa 1 nHTepnpetaumnmn akTopos
6 PacnosHaBaHue o6pasoB u | CyLHOCTb, TMnonorusauus " npuknagHas | AHanus
TMnonorusauns oO6bEKTOB B | HAMpPaBMEHHOCTb 3aAady Knaccudukaumm o6 beKToB. OaHHbIX
coumansHo — | Knaccudpmkauma npu Hannuum obyvarowmx Bbibopok | 38.03.05
3KOHOMUYECKNX (BNCKPUMMWHAHTHBIN aHanus).
nccneaoBaHusaX. Knaccudpukauma 6e3 obyyeHus (napameTpuyeckui
crny4anm): pacwenneHune CcMecen BepOSTHOCTHbIX
pacnpeeneHun.
Knaccudpumkauma 6e3 obyyeHus (HenapaMeTpuyecKui
cnyyan): knacTtep-aHanus.
7 BpemeHHble pagpl [MoHATHe BpeMeHHoro psaa. AHanus
KoMNOHEeHTbI BpeMeHHbIX PSoB. OaHHbIX
CtauunoHapHble BpeMeHHble psaabl U uX OcHoBHble | 38.03.05
XapaKkTepUCTUKMN.
HecnyyanHas cocTtaBnswolas BPeMeHHOro pspa wu
MEeTOAbl €ro CriaxnBaHusl.
Mogenn HecTauuoHapHbIX BPEMEHHbLIX PSOOB M UX
naeHTnrkaums.
[MporHo3npoBaHMe  9KOHOMUYECKMX  MoKasaTenewn,
OCHOBaHHOE Ha UCMOSIb30BaHUN BPEMEHHbIX PSOOB.
2. JlabopaTopHble 3aHATUSA
1 MepBuyHasa ctatucTnyeckas | AHanuM3 OaHHbIX B nakeTe CTaTUCTUYECKOro aHanusa | AHanus
o6paboTka AaHHbIX OaHHbIX N0 Temam: OaHHbIX
-lWkanbl namepeHui. 38.03.05

-yHM(*)MLI,I/IDOBaHHOG npegcraBneHne pa3HOTUMNHbIX




[OaHHbIX.

-Cnoco6bl 3anofiHEHMSI NPOMYLLEHHbIX AaHHbIX.
-Buayanusauusi MHOromepHbIX AaHHbIX.
-AHanua pesko BblAeNsALMXCS HabnoaeHni

2 lMpoBepka cTaTUCTUYECKUX | AHANM3 [aHHbIX B NakeTe CTaTUCTUYECKOro aHanusa | AHanus
rmnoTes B MpuUKNagHbIX | AaHHbLIX NO TemMaMm: OaHHbIX
3agavax - Kputepuii 3HakoB onst o4HON BbIGOPKMN. 38.03.05

-Kputepuin MaHHa-YuUTHM.

-Kputepuit YunkokcoHa.

-Kputepuit 3HakoB Anga aHanusa napHbIX NOBTOPHbIX
HabnogeHun.

-Kputepuii 3HaKkoBbIX paHroBbIX CyMM YUITKOKCOHA.
-MpoBepka rvnoTes, cBA3aHHLIX C napameTpamu
HOpMarnbHOro pacnpegeneHus.

3 [ncnepCcuoHHbIN aHanms AHanu3 paHHbIX B NakeTe ctaTUCTUYECKOro aHanusa | AHanus
AaHHbIX NO Temam: OaHHbIX
-OgHOMaKTOPHbIA ANCNEPCUOHHDBIN aHanns. 38.03.05
-MHOroakTopHbI ANCNEPCUOHHBIA aHanNu3.

-PaHrosbI AMCNEPCUOHHBIN aHanms.

4 AHanns CTPYKTYpbI M | AHanM3 TEeCHOTbl CBA3W MeXAy KONnMYecTBeHHbIMU | AHanus
TECHOTbl ~ CTaTUCTMYECKOW | NepeMeHHbIMU B NakeTe CTaTUCTUYECKOro aHanusa | AaHHbIX
CBA3UN Mexay | OaHHbIX. 38.03.05

ncenengyemMbiMun
nepemMeHHbIMU.

AHanu3 cTaTuCTMYECKOW CBSA3N Mexay MOpsaKOBbIMM
nepemMeHHbIMM B MakeTe CTaTUCTMYECKOro aHanu3a
AaHHbIX.
AHanu3  cBs3en  mexgy — KnaccuduKkauMOHHBIMM
nepeMeHHbIMM B MakeTe CTaTUCTMYECKOro aHanuaa
AaHHbIX.

®aKkTopHbIN aHanu3

@PaKkTOpHbIN  aHanu3 npu  XecTko UKCMPOBaHHOM | AHanua
Konuyectse ¢pakTOpOB B MakeTe  CTAaTUCTUYECKOro | AaHHbIX
aHanmsa gaHHbIX. 38.03.05
DaKTOpHbIN aHanus npu HedUKCMPOBaHHOM
Konuyectse (pakToOpoB B MakeTe  CTAaTUCTUYECKOro
aHanusa gaHHbIX.

MeToabl BpalleHWs U WHTepnpeTauun dakTopoB B
naketTe CTaTUCTMYECKOro aHanusa AaHHbIX.

6 PacnosHaBaHue o6pa3oB u
TMnnonorn3auund ob6beKkToB B
coumarnsHo —
QKOHOMUNYECKUX
nccnegoBaHusX.

Knaccudpumkaumsa npu Hanuuum obyyarowmx BblBOpok | AHanm3
(BNCKPUMUHAHTHBIN aHanus) B nakeTe | AaHHbIX
CTaTUCTMYECKOro aHanm3a faHHbIX. 38.03.05
Knaccudpmkauma 6e3 obydeHus (napameTpuyeckmn
crny4anm): paclwenneHune CcMecen BepOATHOCTHbIX
pacnpefeneHun B nakete CTaTUCTUYECKOro aHanusa
OaHHbIX.

Knaccudpukaumns 6e3 obyyeHus (HenapaMeTpuyecKkui
crny4amn): knactep-aHanus B nNakeTe CTaTUCTUYECKOrO
aHanusa gaHHbIX.

7 BpemMeHHble psiabl

MporHo3npoBaHMe  SKOHOMWYECKMX  Mokasatenen, | AHanua
OCHOBaHHOE Ha WCMOSIb30BaHUN BPEMEHHLIX PSOOB B | AAHHbIX
rnakete cTaTUCTMYECKOro aHanusa AaHHbiX. 38.03.05

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

HanmeHoBaHue TeMbI
Ne (pasgena) gucumnmmHbl

Buabl 3aHATWIA (YacoB)

n/n CamocTosTenbHas
Jlekumm | MNpaktnyeckne | JlabopaTopHbie Bcero
paboTta
1 MepBuyHasn craTucTuyeckas 4 2 2 10 18
00paboTka AaHHbIX
> MpoBepka CTaTUCTUYECKNX 6 4 2 10 22
rmnoTes B NpUKnagHbIX 3agadax
3 | McnepcroHHbIA aHanms 2 2 2 6 12
4 | AHanns CTpyKTypbl M TECHOThI 8 2 2 10 22




CTaTUCTMYECKOWN CBA3N Mexay
uccnegyemMbiMy NepeMeHHbIMAN.
2 2 2 6 12
> DaKkTopHbLIN aHanu3
PacnosHaBaHne obpa3oB u 4 2 2 10 18
g | TMnonorusauns 0b6bekToB B
coumanbHO — 3KOHOMWYECKUX
nccnegoBaHusX.
7 | BpemeHHble psabl 8 2 4 12 26
8 | Kypcosas pabota 14 14
Ntoro 34 16 16 78 180

14. MeToaun4yeckue ykasaHus ans oby4arowmxcs no 0CBOGHUIO AUCLUNIIUHBI

,D,J'IH nydquiero ycBOoeHUA Matepuaria CcrtyadeHtTamM peKkoMeHayeTCcAa OOMallHAA pa60Ta C
KOHCMEeKTaMyn  NeKuun, npe3eHTauusiMu, BbIMOSTHEHWE  MNPaKTUYEeCKUX  3adaHun  Ans
camocToATenbHOM  paboTbl,  BbINOAHEHME  nabopaTopHbiXx  paboT,  MCNonb3oBaHWE
PEKOMEHOOBAHHON nMTepaTypbl MU METOAMYECKMX MaTepuanoB. B pamkax obwero obbema
4yacoB, OTBEAEHHbIX AN  U3yYeHUs OUCUMNNAWHBI, NpeaycMaTpuBaeTCcs  BbINOSHEHME
cnefylowmnx BUOOB camocTosiTenbHbIX paboT ctyaeHToB (CPC): mM3yyeHne TeopeTu4eckoro
mMaTepuana, BbIMOSIHEHME B MakeTe CTaTUCTUYECKOro aHanmsa AaHHbIX 3adaHui no Temam,
N3Yy4YEHHbIM Ha NEKUMOHHbBIX N MPAKTUYECKUX 3aHATUS.

Mpwu MCNoNb30BaHNN AVNCTaHLUMOHHbIX ob6pasoBaTenbHbIX TEXHOMOrniA
n 3MNEeKTPOHHOTO oby4eHus BbIMOSHATL BCE yKasaHusi npenogasaTenen,
BOBpeMsi  mogknyatbes Kk online  3aHATMAM,  OTBETCTBEHHO  NOAXOAUTb K

3aJaHNsaM Ans cCaMoCTOSATENbHOM paboThl.

15. lMepeyeHb OCHOBHOM WU [OMNONHUTENbLHOW nUTepaTypbl, PECypCcCOB WHTEpHeT,

HeoO6XxoAUMBbIX AJIA OCBOEHUSA ANCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCs 8 COOmMeemcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcs obwasi ckeosHasi Hymepauyusi 01151 ecex 8UO08 UCMOYHUKOS)

a) OCHOBHas nutepartypa:

Ne n/n MCTOYHMK
Kotukos, . E. AHanu3 gaHHbIX : yyebHo-meToamyeckoe nocobue / . E. KotukoB. — CaHkT-
1 MeTtepbypr : CI6rriMy, 2019. — 48 c. — ISBN 978-5-907184-46-6. — TeKCT : 9NEKTPOHHbIN //

JlaHb : anekTpoHHO-6nbnunoteyvHas cuctema. — URL: https://e.lanbook.com/book/174498
BonbdcoH, M. b. AHan13 gaHHbIX : yuebHoe nocobue / M. b. BonbdcoH. — CaHkT-INeTepbypr :
2 CneryT wm. M.A. bonu-Bpyesuua, 2015. — 81 c.— TeKkCT: 3NeKTPOHHbIV // JlaHb
3MNeKTPOHHO-6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/180254

KyabMuH, B. 1. MeToapl aHanm3a gaHHbix : y4ebHoe nocobuve / B. . KyabmuH, A. ®. Nagsaos.
— 2-e u3g.,, nepepab. n gon. — Mockea : PTY MUP3A, 2020. — 155 c.— TekcT:
3NEKTPOHHbLIN // JlaHb : 3NEKTPOHHO-O6MbnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/171433.

6) nononHuTenbHas NuTepartypa:

Ne n/n McTouHnK
lopenos, B. WN. AHanu3 cTaTuCTMYeCcKMX [AaHHbIX : npakTtukym : [16+] / B. V. openos,
T.H. Nepawesa ; Poccunckaa MexayHapoaHas akagemusa Typuama. — Mocksa
4 YHuBepcutetckas kHura, 2015. — 120 c. : wun. — Pexum pgoctyna: no noanucke. —

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

AranakoB, C. A. Cratuctuyeckne MeTodbl aHanusa AaHHbiX @ yvyebHoe nocobue : [16+] /
C. A. AranakoB ; OMckuin rocygapctBeHHbl yHuBepcuteT nm. ®. M. Joctoesckoro. — OMcK :
Omckun rocygapcTtBeHHbin yHuBepeuteT M. .M. [octoesckoro, 2017. — 92 c. : Tabn., rpad.,

5 cXem., 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 : SNEKTPOHHbIN.

Kykosckun, O. U. MHdbopmaumMoHHbIE TEXHOMOIMM M aHanu3 gaHHbIX : ydyebHoe nocobue /

6 O. U. XKykosckni ; Tomckmia [OCymapCTBEHHbIN  YHMBEPCUMTET CUCTEM  YMNpaBleHus U

pagnoanekTpoHukn (TYCYP). — Tomck : Onb KoHTteHT, 2014. — 130 c. : cxem., nn. — Pexum
goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=480500. -



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

| | Bu6nuorp.: c. 126. — ISBN 978-5-4332-0158-3. — TEKCT : 3MeKTPOHHBbIIA.

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

1. | O6C JlaHb

2. 96C FOPAUT

3. edu.vsu.ru

16. MepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENILHOW paboTbl
(y4ebHO-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHuUKu, MemoOu4YecKUe yKasdaHusi [0 8bIMOSTHEHUIO
rpakmu4ecKux (KOHMpPOoJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n MICTOYHMK

3y6oB, H. H. Ctatuctuka B omomeamumHe, papmauumn n papmaueBTuke : yyebHoe nocobue ;
[16+] / H. H. 3y6os, B. L. KyeaknH, C. 3. Ymapos ; nog obw,. peg. M. A. HapkeBnya. — Mockea ;
1 BepnuH : Onpekt-Meawna, 2019. — 386 c. : un., Tabn. — Pexum gocTtyna: no NoAanucke. —

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 : 3NEKTPOHHBbIN.

lopsanHoBa, E. P. MNpuknagHble MeToabl aHanm3a CTaTUCTUYECKMX AaHHbIX : y4ebHoe nocobue /
E. P. lopsauvHoBa, A. P. MNaHkos, E. H. NnatoHoB. — Mocksa : N3gaTensckuii oM Beicwen

2 LLIKOMbl 9KOHOMUKM, 2012, — 312 ¢. — Pexxum goctyna: no nognmcke. —

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

17. OO6pasoBaTenbHble TEXHONOrMKU, UCNONb3yeMble TMpU peanusauum y4eOHOWM
OUCUMNINWHBLI, BKMOYass [AUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
AnekTpoHHoe oby4yeHue (30), cmellaHHOe OGy4YeHue).

[Ipu peanuzanuu JIUCUUTIIAHBI MOTYT HCTIOJIb30BATHCS TEXHOJIOTUH
3JIEKTPOHHOTO o0y4JeHUs M JUCTAHLIMOHHBIE o0Opa3oBaTeIbHbIC TEXHOJIOTUU
Ha Oaze Tmoprama edu.vsuru, a Takke Jpyrue JOCTYMHBIE PECypChl  CETH
HNnTeprer.

18. MaTepuanbHO-TeXHU4YecKoe obecneyeHme AUCUUNIIUHDI:

INekumoHHas ayguTopus AOMKHa ObITb OCHALLEHHOW COBPEMEHHBLIM KOMMbIOTEPOM C
NOAKMIOYEHHBLIM K HEMY NPOEKTOPOM C BUAEOTEPMUHANA Ha HACTEHHbIN 3KpaH. NpakTuyeckme n
nabopaTtopHble 3aHATUA OOSMKHbI  NPOBOAUTBLCS B CNEUManuM3vpoOBaHHOW  ayauTopum,
OCHaLLEeHHOWN COBPEMEHHBIMWU NEPCOHAasbHBIMWU KOMMbIOTEPaAMMX U NporpaMmMHbIM obecnevyeHnem
B COOTBETCTBMM C TeMaTMKOM M3yvaemoro martepuana. Npegnonaraemoe obopygoBaHue ansd
KOMMbIOTEPHbLIX KIAaCcCOB: 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 PA5S03W.
KommyTtatop HP ProCurve Switch 1400-24G; mynbTumeannHasa akyctudeckas cucrema SVEN
SPS-702

19. OueHO4HblIe cpeacTBa ANA NPoBeAeHUA TEKYLLEeNn N NPOMEXYTOYHOW aTTecTauum

MopsaoK OLEeHKM OCBOEHMSA obyvalowmummncsa y4ebHoro Matepuana onpeaenseTcs
coaepXaHueM crneayloLmnx pa3aenos AUCLMNINHBI

HavnmeHoBaHue WHamnkaTtop(bl)
I_'I\ﬁ pasgena QuCUUNnHLI Konar:(a;;aH OOCTUXEHNS! OueHouHble cpeacTBa
(moayns) 4 KOMMNEeTEeHLUnmn
MepBryHas .
1| cratucTvueckas OrK-4 OIIK-4.1 3ananve ans nabopaTtopHo paboTsl 1



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

HanmeHoBaHue WHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(moayns) H KOMMEeTEHLMM
obpaboTka AaHHbIX OIlK-4.2
OIIK-4.3
MpoBepka OIIK-4.1
CTaTUCTUYECKUX TUNOTES OIIK-4.2
2. | B npuknagHbIX 3agavax OrlK-4 OIK 4'3 3agaHve ana nabopaTtopHoi paboThbl 1
[ncnepcuoHHbINA OIIK-4.1
aHanu3 -
3 OrllK-4 OIIK-4.2 3apaHue anst nabopatopHol paboTsl 1
OIIK-4.3
AHanns CTpyKkTypbl ¥ OIIK-4.1
TECHOTbI OIIK-4.2
4 CTaTUCTUYECKON  CBA3MN OrlK-4 OIIK-4.3 3agaHve ana nabopaTtopHoi paboThbl 1
Mexagy wuccrnegyembiMu '
nepeMeHHbIMMU.
OrK-4 OIIK-4.1
daKTopHbLIA aHanus -
5 OIIK-4.2 B3apgaHue ana nabopaTopHon paboThl 2
OIIK-4.3
PacnosHaBaHue OrK-4 OIIK-4.1
obpasos n OIIK-4.2
TMnonorusauus .
6 | oBLexros B coLnanbHo OIIK-4.3 3apanue ans nabopaTopHoi paboThl 3
- 3KOHOMMUYECKNX
nccnegoBaHusX.
BpemeHHble psiabl OrK-4 OIIK-4.1
7 OlIK-4.2 3agaHue gns nabopaTtopHon paboTol 4
OIIK-4.3
lMpomexyTovHas aTTecTaums Tect
dhopma KOHTPOIS - 3K3aMeH MpakTuyeckoe 3agaHune

20 TunoBble OLEHO4YHbIE cCpeAcTBAa M MeToAMYECKUe MaTepuanbl, onpegensiowume
npouenypbl OLleHUBaHUA

20.1 TeKywmMn KOHTPOSb ycneBaeMocTun

KoHTponb ycneBaemocTu No AUCUUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreayHLMX OLEHOYHbIX
CcpeacTs:
TecToBble 3agaHus, JlabopaTtopHble paboThl, YCTHbLIN ONpoc

1. JlaboparopHas padora Nel

1. B npeanoxennom Bam (aiine «Tabnuua kBapTup» paccmorpute nepeMmerHyto Llena. Borancnure
BCE OIMCATENIbHbIE CTATUCTUKU U MOCTPONTE MPOCTEHIINE CTaTUCTUYECKUE rpapuKu sl JaHHON
HepeMCHHOﬁ, OPOBEPHTC TUIIOTEC3Y O HOPMAJIBHOCTHU, HUCIIOJIb3YyA I‘J'Ia3OMepHBII71 MCETO/ MPOBCPKU
Ha HOPMaJIBHOCTB. [IponHTEpIIpeTUPYHTE NOIYyUEHHBIE PE3YIIBTATHI.

2. B mpemioxxenHoM BaMm (¢aitie «Cars»  paccMmorpure mnepeMmeHHyto lLlena. Brrumciure Bce
onucarelbHble CTATUCTUKU U TMOCTPOWTE MPOCTEHINE CTaTUCTUYECKUE TpaduKu Ui JaHHOU
HepeMCHHOﬁ, OPOBEPHTC TUIIOTC3Y O HOPMAJIBHOCTH, UCIIOJIb3Ys FHaSOMepHLIﬁ MCTO/ MMPOBCPKU
Ha HOPMaJIBHOCTH. [IponHTEpIIpeTUPYHTE NOIYyUEHHBIE PE3YIIbTATHI.



W

B mpemnoxennom Bam ¢aiine «Tights» paccmorpure mepemennyio Ilena. Beruucinure Bee
OIMCATENbHBIE CTATHCTUKUA M TOCTPONTE MPOCTEUIINE CTATUCTHUYECKUE TIpadUKd IS TaHHON
MIEPEeMEHHOH, MPOBEPHTE TUIOTE3Y O HOPMAIBHOCTH, HCIOIB3Ys TJIA30MEPHBII METOJ] IPOBEPKU
Ha HOpPMaJIbHOCTb. [IponHTEpnpeTUpyiiTEe NOITYUYEHHbIE PE3YJIbTATHI.

4. B npemioxenHoMm BaM (aitne «Tabnuia kBapTup» paccMOTpuTe rnepeMeHnyro llena. Beraucnure
BCE OMHCATENIbHBIE CTATUCTUKH M TIOCTPOMTE MPOCTEHIINE CTATUCTHUECKUE TpadUKU I TaHHOU
MIEPEeMEHHOH, MPOBEPHTE TUIOTE3Y O HOPMAIBHOCTH, HCIOIB3Ys TJIA30MEPHBII METOJ] IPOBEPKU
Ha HOpPMaJIbHOCTb. [IpouHTEppeTUpYITE NOTYYEHHbIE PE3YIbTATHI.

5. B mpennoxenHom Bam Qaitnie «IIpogomKUTenbHOCTh KU3HUY»  PACCMOTPUTE MEPEMEHHYIO «B
ropojie». Beruncianre Bce onucaTelbHbIE CTATUCTUKU U IIOCTPOWTE MPOCTENUIINE CTATUCTUUECKUE
rpaduky JUIsT JAHHOW TIEPEMEHHOM, MpOBEphTe THUIOTE3Y O HOPMAIBHOCTH, HWCIOIB3YS
[JIA30MEPHBIA METOJ IPOBEPKM HAa  HOPMAJIBHOCTb. IIpoMHTEpHpeTUpyHTE IIOJy4YCHHBIE
pe3yNbTaTHhI.

6. B mpemnoxennom Bam (aitne «IIpogomKUTETbHOCTh KHU3HH» PACCMOTPUTE MEPEMEHHYIO «B
cene». Bpluucinure Bce omucareabHble CTATUCTHKU M MOCTPOMTE MPOCTEMINNE CTAaTHUCTUYECKUE
rpaduKy JUIS  JaHHOW TIEPEMEHHOW, IPOBEPHTE THUIIOTE3y O HOPMAJIBHOCTH, HCIIONIb3YS
TJIa30MEpHBIA  METOJ TMPOBEpPKHM Ha  HOpMaldbHOCTh. lIpomHTEepmperupyiite mOIyYeHHBIE
pe3yJbTaThl.

7. B mpennoxenHoMm Bam Qaiine «IIpogomKUTensHOCTh KU3HWY» PACCMOTPUTE MEPEMEHHYIO «B
cesie». Bpluuciure Bce omucareNbHble CTaTUCTUKU M IOCTPOWTE MPOCTEHIINE CTAaTUCTUYECKHE
rpaduky JUIsT JAHHOW TIEPEMEHHOM, MpOBEphTe THUIOTE3Y O HOPMAIBHOCTH, HWCIOIB3YS
[VIA30MEPHBIA  METOJA IPOBEPKM HAa  HOPMAJIBHOCTb. IIpoMHTEpHpeTUpyHTE IOJIy4YEHHBIE
pE3yNbTATHI.

8. B mnpemnoxenHom Bam aiiie Adstudy (cranmapTHble HTPUMEpbI) PACCMOTPUTE IEPEMEHHBIC
«Gender» u «Adverty. IIpoBepbTe THIIOTE3Y O HE3ABUCUMOCTH THUX JBYX MPU3HAKOB.

9. B mpennoxeHHOM BaM (aiijie «IIKOJILHUKH» PacCMOTpUTE mepeMennsie «Continuation decision»
u «1 for girls, O for boys» . [IpoBepbTe TMIIOTE3y O HE3ABUCUMOCTH 3TUX JIBYX IIPH3HAKOB.

10. B mpemnokennoM BaM (haiijie «IIKOJLHHKH» pacCMOTpUTE mepeMeHHbie «Continuation decisiony
u «Number of younger siblings (at age 16)». IlpoBepbTe rHIIOTE3y O HE3ABUCUMOCTH STHX JIBYX
MIPU3HAKOB.

11. B npennoxenHoM BaM ¢aiine «KadectBo paboTel» paccMoTpute nepeMenHblie «lIpuopurers! B
pabote» u «CoctaB cembm». [IpoBepbTe THIIOTE3Y O HE3ABUCUMOCTHU 3THUX JIBYX MPU3HAKOB.

12. B npemioxerrnoM Bam (aiine «1960-1985» paccmorpute mepemernsie «NOIL» u «INTER».
ITpoBepbTe runoTe3y 0 He3aBUCUMOCTH 3TUX JBYX MPU3HAKOB.

13. B mpemnoxxennom Bam daiine NEW11 npuBenensr ganuabsie 06 oobemMax npojax B 15 maraznHax
710 ¥ TIoclie peKiIaMbl. BEISICHUTE, 3HaUUM 71 3 (EeKT peKIambl.

14.C momompio t-TecTa AN HE3aBHCHUMBIX IPU3HAKOB IPOBEPHTE TUIOTE3Y O TOM, CpEIHHUE
3HadeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJMHAKOBHI AJIS1 MAIbYUKOB U JIeBOUEK. DAl «IIKOTEHUKIY.

15.C momomrpio t-TecTa AN HE3aBHCHUMBIX IPU3HAKOB IPOBEPHTE TUIOTE3Y O TOM, CpEIHHUE
3HAUCHUS TIEPEMEHHON «pPrice» OJIMHAKOBBI JUIsl pa3lMYHBIX 3HAYEHUH IepeMEeHHOU
«foreign/russiany». ®aiin «Mydatay.

16. C momomipo t-Tecta s HE3aBHCHUMBIX IMPU3HAKOB IMPOBEPhTE TUIOTE3Y O TOM, CpEIHHUE
3HAYEHHs MEPEMEHHOW «PriCe» OJMHAKOBHI JUIS Pa3JIMYHBIX 3HAYCHUH TEepeMeHHOH «Statusy.
daiin «Mydata.

17.C nomompio t-Tecta JUIsi HE3aBUCHUMBIX HPU3HAKOB IPOBEPHTE THIIOTE3Y O TOM, CpEAHHE
3HadeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJMHAKOBHI JJII MATLYUKOB U JeBOYCK. DAl «IIIKOJIBHUKI.

18. C momompro t-Tecta ISl HE3aBUCUMBIX MPHU3HAKOB ITIPOBEPHTE THIIOTE3Y O TOM, CpEIHHE
3HA4YEHHUsI IEPEMEHHOM «IIeHa » OJMHAKOBBI JUId pa3nuuHbIX GupM. Daitn «Tighty.

19. C momompto t-TecTa AJisl 3aBUCHMBIX NMPU3HAKOB MPOBEPHTE THIIOTE3Y O TOM, CPETHHE 3HAUCHUS

nepemeHHoit «GDP60» wu nepemenHoit «GDP85» paBubl (HeT 3¢pdexra Bpemenn) daitn «1960-

1985».



20.C mnomolIsio JUCIIEPCUOHHOTO aHaJIM3a IIPOBEPHTE BIMSIHUE «OKPYra» Ha «YypPOBEHb
6e3paboTuuby. Paitn «dxoHomuka». [IpouHTEpHpeTUpYHTE MONTyUYEHHBIE PE3yIbTAThI.

21.C moMmompl0  JHUCIIEPCHOHHOTO aHalu3a IPOBEPHTE BIUSHUE «OKpPYyray Ha «KOd(h(GUIUEHT
paccioenus». daiin «OxoHoMukay. [IpouHTEpnpeTUPYHTE MOTYUYEHHBIE PE3YIbTATHI.

22. B npemiokenHoM BaM (aitie Employees 3akomupyiite nepemeHHyo Age TpeMs 3HAUYCHUSIMH
(Momyozible, CpenHui BO3pacT, 3penblii Bo3pacT). [IpoBephTe € MOMONIBIO AUCIEPCHOHHOTO
aHanM3a BIUsSHUE Bo3pacTa Ha 3apabotok (“SALARY?”). IlpowHTEepnpeTUpylTe MOIyYCHHBIC
pe3yJbTaThI.

23. C nomompl0 JUCHEPCUOHHOTO aHajin3a MPOBEPHTE BIIMSHUE <«JIMAarOHajby» Ha «leHy». daiin
«LCDp. IIpounTepripeTUpyITE MOJIyYEHHBIE PE3YJILTATHI.

24. C moMoInIpl0 JUCIIEPCHOHHOTO aHanmu3a npoBepbTe BiausHue «TCO» Ha «ueny». @aitn «LCDy.
[IpounTEpNIIPETUPYNUTE ITOTYUYEHHBIE PE3YJIbTATHI.

25. B npemoxkennoM Bam (aiiie «Mydatay 3akomupyiiTe MEpeMEeHHYIO «runy» TpeMsl 3HAYCHUSIMH
(ManeHpkuid, cpenHuil, Oospioif). IlpoBepbTe ¢ MOMOLIBIO AMCIIEPCUOHHOIO aHAlW3a BIIMSHUE
npobera Ha ueny. [IpounTepnpeTupyiiTe Moxy4eHHbIE PE3yIbTaThI.

NUM HOMeEp CTpaHbl B 6a3e manHbix Summers, Heston (1988);

NOIL (dummy) 1 muist ctpasbl, He qoOkIBaromiel HeTh, O - 1715 TOOBIBAIOIIEH;

INTER (dummy) 1 11t cTpaHbl C XOPOIIUM KayeCTBOM JaHHBIX, ) - B IPOTUBHOM ClIy4ae;

OECD (dummy) 1 1t cTpaHbl

GDP60 BBII na nyury nacenenus B 1960 r.;

GDP85 BBII na nymry nacenenus B 1985 r.;

GDPGRO cpenuuit poct BBII Ha nymry Hacenenus ¢ 1960 r. mo 1985 r. (B %);

POPGRO cpeanuii poct paborocmnocobnoro Hacenenus ¢ 1960 r. mo 1985 r. (B %);

IONY CpenHsis AO0JS MHBECTUIIMI (BKIIOUYAsi TOCYJapCTBEHHBIE) B 001IeM 00beMe
BBII ¢ 1960 r. mo 1985 r. (B %);

SCH CpenHsis A0S pabOTOCTIOCOOHOTO HACENICHUS, HMEIOIIAs TTOJIHOE CPETHEE
obpazoBanue ¢ 1960 r. mo 1985 r. (B %);

LIT JIOJISL JIFOJIeH Cper HaceJIeHUsl cTapuie 15 jieT, yMeIolux YuTaTh U MUcaTh B
1960 r.

1.

JlabopaTopHas padora Ne2

B npegnoxkeHHom ¢aiine cogeprkaTca pesy/bTaTbl YETbIPEX TECTOB A5 MOXUAbIX Atogen: arith —
apudmeTtmyeckmn TecT, info — MHGOPMaAUMOHHBIN TecT, picture - TecT AOMNOAHEHWUA KAapPTMHOK,
similars — TecT Ha nogobue. MpoBecT PaKTOPHbIM aHaNM3 Ha OCHOBe AaHHOM BblGopKKU. OcTaBUTb
ONTUMa/IbHOE KOAMYeCTBO (AKTOPOB, OLEHUTb KayecTBO BOCCTAHOBNEHUA KOPPENALMOHHOM
MaTpuLbl,  MCMOMb3ysA rpadMyecKnit aHanAM3 WM MeToAbl BpaLLEHUA [aTb WMHTepnpeTauumio

nony4YeHHbIX GaKTOPOB YepPe3 UCXOAHbIE NepeMEHHbIE.

JlabopaTopnas padora Ne3

BBIHOJIHHTB CJ'IG)IYIOHICC 3aJaHUC II0 JII/ICKpI/IMI/IHaHTHOMy aHaﬂmy B TIAKECTC HpI/IKJ'Ia)IHI)IX nporpaMM
Statistica :

1.

IIpoBepuTh NpeANOCHUIKM JUCKPUMUHAHTHOTO aHAIN3a AJIs IPEIOKEHHbBIX JaHHBIX:
1.1 . HopmanbHOCTh paciipeiejeHus IPU3HAKOB BHYTPHU TPYMII.
1.2 . CoBnazieHne KOBapHallMOHHBIX MaTPHI] BO BCEX rPpymIax.
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11.

[TocTpouTth MaTpHIIbl MEKTPYIIIOBOIO U BHYTPUTPYNIIOBOTO pacCEUBAHUSI.

[TocTpouTh TUCKPUMHUHAHTHBIE (DYHKIIUU.

[lo cranmapTU30BaHHBIM KOX(PGUIUEHTAM MPOUHTEPIPETHUPOBATH CYIIECTBEHHOCTh INMPU3HAKOB C
TOYKH 3PEHUS PA3IUYUs MEXKITY KJIACCAMU.

[To cTpyKTypHBIM KO3(pPUIMEHTaM MPOMHTEPIPETUPOBATH CYIIECTBEHHOCTh MPHU3HAKOB C TOYKHU
3pEHHUSI pA3JINYUs MEXKIY KIaCCaMH.

. 2
OueHuts TpeOyemMoe KOJIMYECTBO TUCKPUMUHAHTHBIX (DYHKLUH 110 KPUTEPUIO ¥~ .

OLCHUTh Ka4eCTBO MUCKPUMUHAHTHBIX (YHKIMHA MO PACIOJIOKEHHIO KJIacCOB B IPOCTPAHCTBE
JTMCKPUMUHAHTHBIX (YHKITHH.

[ToctpouTts knaccuduuupyromme pynkuun duiiepa.

OueHNTh Ka4ecTBO KJIacCU(UKAINH 110 KiIaccupuuupyommmM ¢pyHkuusm Oumrepa.

. OLeHUTh amocTepUOpHBIE BEPOATHOCTH TPUHAICKHOCTH OOBEKTOB K KIlaccaM, arpHOpHbIE

BEPOSITHOCTH 33J1aTh CAMOCTOSATEINBHO.
OmnpenenuTs NPUHAUIEKHOCT HOBOI'O 00BEKTA K OAHOMY U3 TPEX KIIacCOB.

JlaGopaTopnasi paGora Ne4

B Tabnunue 1, npuBeaeHHON HUXKE NPUBEAEHbI AaHHbIE NO A0X04aM HaceneHua 3a nepuog ¢ 1999
no 2001 rog u cBeeHUA o0 NpupocTe cbeperkeHnii Ha BKNagax v B LEeHHbIX bymarax U o pacxogax Ha
MOKYMKY Ba/tOTbl 3@ TOT *Ke nepuoga,.

Tabanua 1.
Joxonsl [Tpupoct coepexeHuit Bo Pacxonpr Ha TOKYIIKY
HACEJICHUs, MJIPA. BKJIAJaX U IICHHBIX Oymarax, BaJIIOTHI, MJIIPJL. P.
p- MIIpPA. P.
SAuBaps 1999 166,2 43 13,8
®despanb 1999 186 8,2 13,6
Mapt 1999 197,9 4,4 21,8
Ampens 1999 220,5 9,3 15
Maii 1999 212,5 8,3 13,6
Hrons 1999 226,5 10,2 17,4
Hronb 1999 226,6 8,8 21,3
Asryct 1999 239,1 55 22,2
Cents16pp 1999 239,8 6,2 20,4
OxTs6ps 1999 250,8 7 18,1
Hos6ps 1999 257 8,2 21,8
Hexabps 1999 354,9 17,4 21,7
SuBaps 2000 215 8,6 17,2
®espans 2000 261,3 12,3 17,5
Mapt 2000 286,5 13,2 22,6
Amnpeinb 2000 2915 11,1 18,4
Maii 2000 284.5 15,6 16,5
Hrons 2000 3151 17 18,3
Hrons 2000 308,1 13,2 20,6
Agsryct 2000 322,7 9,4 23,9

Cents6ps 2000 3315 10,9 22,9



Oxkts6ps 2000 325,5 7,8 24,7

Hostops 2000 348,5 15 22,3
Hexabps 2000 4523 8,1 28,9
SAusaps 2001 290,2 13,3 20,5
®despans 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
Wronp 2001 428,2 17,1 23,7
Hroms 2001 424.9 14,9 26,7
Asryct 2001 437,2 16,2 29
Cents16ps 2001 436,1 20,5 22,6
OxkTs6ps 2001 438,6 17,5 26,2
Hos1ops 2001 448,3 17,9 31,3
Hexabps 2001 580,6 22,4 35,4

MeTogom 9KCNOHEHLUMAaNbHOIO Crna*xKmsaHuA I'IOCTpOVITe moaenb OAHOro Wu3 nNpeanoXeHHbIX
BpPEMEHHbIX PAOOB. OueHunTe KauecTso Mogenun n c,a,enaﬁTe NPOrH03 Ha HECKOJ/1IbKO Waros snepea.

2. lMpoBeauTe Ce30HHYIO AEKOMMO3UUMIO Ans paga Series_G, pacnonoxeHHoro B nanke Examples.
YKaKuTe: MMeeT NN NPeaOXKeHHbI BPEMEHHON pafg, TPeHA, CE30HHYH KOMMOHEHTY,  BUA,
CE30HHOCTW, nepuom, Ce3oHHOoCTU. [poaHanusMpyiTe, ABAAETCA /IM CAydYaliHas KOMMOHEHTa
[laHHOTO PAAA CTaLMOHAPHbIM PALOM.

Kputepum oueHku nabopatopHbix paboT:

- OLUEHKa «OTNIMYHO» BbICTABMSAETCS CTYAEHTY, eCNM BCE 3adaHUsi BbINOJHEHbI;

- OLIeHKa «XOPOLLO» BbICTABMSETCA CTYAEHTY, eCnu BCE 3a[aHus BbIMOJTHEHbI,
HO BO3MOXHO, C HEKOTOPbIMW Heo4YeTamum

- OLUEeHKa «yOoBMeTBOPUTENbHO» BbICTABMSAETCA CTYOAEHTY, ecnu  3agaHus
BbIMNOJTHEHbI YACTUYHOB U (UMW) C HegOoYEeTaMMW.

- OLeHKa «HeYyOoBNeTBOPUTENbHO», ECNN BbINOMHEHO MeHblle 50 % 3agaHus.

20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHas aTTecTauusi No AUCUMNINHE OCYLLECTBNSIETCS C MOMOLLbIO CreayLLIMX
OLIEHOYHbIX CPEeACTB: TECT, KypcoBasi paboTa

Tecr.

TecT wucnonb3yeTca AOS1I9 OUEHKM 3HaHWW CTYOEeHTOB Ha dK3ameTe W npeacrasnder
KOHTPOJSIbHO-U3MEpPUTENbHBIA MaTepuarn NPoMeXyTOYHOM aTTecTaunn, MNO3BONALWNN OLEHUTb
cTeneHb CPOPMUPOBAHHOCTN 3HAHUN, YMEHUN U HaBbIKOB.

[na oueHnBaHuSA pe3ynbTaTtoB o6yqum;| Ha J3K3aMeHe ncnonb3yrwTcAa cneagywuime
nokKasartenu:



1) 3HaHMe Yy4yebHOro MaTepuana W BrageHue MNOHATUMHBLIM anmnapaTtoM CTaTUCTUYECKOrO
aHanu3a gaHHblIX;

2) yMeHue aHanM3npoBaTb MHOrOMEpPHbIE AAHHbIE;

3) yMeHne npuvMeHsTb MeToAbl aHanu3a AaHHbIX  MpU pelleHun 3agady B pasfmyHbIX
NpUKNagHblx 06nacTsx;

4) BNnageHne HaBblkaMu NMOCTPOEHUS U NPOBEPKM KayecTBa MoAenei aHanuaa AaHHbIX;

7) BrnageHve HaBblkaMW MHTeprpeTaumMmn NoslyYeHHbIX pe3ynbTaToB B TepMUHAX NpuKNagHon
obnacTtu ¢ Lenbto NonyyYeHns HoOBbIX 3HaHWUIA U BbIBOAOB.

KoHTponbHoO-U3mepuTenbHbI Matepuan Ne_1

1. [TpouHTEpIPETUPYIUTE OCHOBHBIE CTATUCTHYECKHE TMOKA3aTENH, MCIOIh3yEMbIE B OMUCATEILHOM
craructuke: Minimum, maximum, Range, Meouana, /losepumenvhoiii unmepean, Variance, LOwer,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amwr).

2. Ommmmrte t-TecT Ui 3aBUCHMBIX M HE3aBUCHMBIX BBHIOOpOK. llpmBeaure mnpumepsl 3amauy Ha
HCIIOJIb30BaHUE JTJAHHBIX METOOB. (2 6am).

. [IpuBenuTe npuMep 3a7a4u Ha UCIIOJIb30BAHUE PAHIOBOIO JUCIEPCUOHHOIO aHanu3a. (1 6amr)

. Onummure MeToJT pelIeHus 3a/1a4ll TMCKPUMUHAIINY B TUCKPUMUHAHTHOM aHanu3e. (1 6amr)

. OnummmTe MeToT MHTepIpeTanud GakTopoB B pakTopHOM aHanmu3se (1 6am).

. Chopmynupyiite anroputM MeToa IpeBOBUAHOM Kiaccudukammu. (2 6ania).

. Jlaiite onpenenenue BpeMeHHOTO psina. Hapucyiite npumep rpaduka BpeMeHHOTo psija. (1 6amr)

. Oxapakrepu3yiTe OCHOBHbIE KOMIIOHEHTBI BPEMEHHBIX psAAOB. (1 6amn).

9. JlaiiTe onpeeneHne aBTOKOPPEISIHOHHON (PYHKINH JUTSl CTAIIMOHAPHBIX BPEMEHHBIX psfoB. (1 Gam).
10. OnuiuTe METOT BOCXOIALIUX U HUCXOAIINX CEpUi JIJIsl MPOBEPKH TMIIOTE3bl O HAJIWYUH TPEHIA Y
psana. (1 6amn)

11. ChopmynupyiiTe anropuT™M CrIaKMBAHUSA CKOJB3AIIUMH CPEIHUMH JJIsi BPEMEHHBIX pAIOB. (2
Oamna).

12. Onumure noApoOHO METO]] SIKCIIOHEHIIMATBHOTO CTIaKUBAHUS JIJIsl IPOCTEHILINX BPEMEHHBIX PSIOB.
(2 6amna).

03N L W

KoHTponbHO-u3mMeputenbHbi matepuan Ne_2

1. [TpouHTEpIPETUPYHTE OCHOBHBIE CTATHCTHUYCCKHE MMOKA3aTEeNM, UCIOJb3yeMbIe B OMUCATENBLHOMN
cratuctuke: Minimum, maximum, Range, Meouana, Josepumenvuviti unmepsan, Variance, Lower,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6am).

2. MeTopl MPOBEPKHU THUIOTE3BI 0 HOPMAJILHOM pactpesieneHnu npusnaka. (1 6am).
3. Onwumute 00U TPUHIMIT TPOBEPKH CTATUCTHUECKUX rumnotes. (1 6am)
4. Onumure TNPUHIMI TOCTPOCHUS TAONUI] CONPSDKEHHOCTH JUISi TPOBEPKH THUIOTE3BI O

HE3aBUCHMOCTH JBYX KaTe€ropMpOBaHHBIX MEpeMeHHbIX. [IpuBenuTe mpuMep 3aaud Ha UCHOJIb30BAHUE
JTaHHOTO MeToza. (2 Gan).

3. Kak ompenensieTcst KOTUYeCTBO IUCKPUMUHAHTHBIX (DYHKIIMH B TUCKPUMHHAHTHOM aHanu3e. (1 Oamr)
4. OnumuTe Mocien0BaTeIbHOCTh MaroB (axkTopHoro ananu3sa (1 6amr).

6. ChopmynupyiiTe anroput™ MeToga K-cpeaHux. (2 6amia).

7. HaiiTe onpeneneHue BpeMeHHOro psna. Hapucyiite mpumep rpaduka BpemenHoro psiga. (1 6amn)

8. OxapakTepu3yiTe OCHOBHbIE KOMITOHEHTHI BpEMEHHBIX psiioB. (1 Gar).

9. laiiTe onpezaeneHue aBTOKOPPEISIIUOHHON QYHKIIMH IS CTAMOHAPHBIX BPEMEHHBIX psiioB. (1 Oam).
10. OnummMTe METO CE30HHOHN JEKOMIIO3UIIMH BPEMEHHBIX PSIOB. (2 Oasa)

11. ChopmynupyiTe anTOPUTM CIIIAKUBAHUS CKOJB3SIIMMH CPEIHUMH IS BPEMEHHBIX pPSIoB. (2
Oarnna).

12. Ormmmre moapoOHO METOJ SKCIIOHEHITMATFHOTO CTIIaKUBAHUS /IS IPOCTEHIINX BPEMEHHBIX PSI/IOB.
(2 6amna).



[na oueHuBaHus pe3ynbTatoB O6y‘-IeHI/IF| Ha O3K3aMeHe

ncnomnb3yeTcA 4-6annbHas wana:

«OTJINHHO», «XOPOLWO», «yaAOoBNeTBOPUTESNIbHO», «KHEYy4OBJITIETBOPUTESTBHO».
CooTHoLEeHNe nokasaTenen, KputepueB U LLKarbl OUeHNBaHNA pe3yrnbTaToB o6yquV|9|.

Kputepun oueHnBaHus

LLlkana oueHok

Ob6yuyarowuticsi 8 ronHoU Mmepe snadeem MOHSIMUUHLIM arnnapamom
OaHHOU obnacmu HayKku (meopemu4ecKUuMU OCHO8aMu OUCUUIMITUHbI),
cdan ece npakmu4yeckue u rnabopamopHbie pabomsbi, cpedHee
Koruyecmeo  rpasusibHbIX 0meemo8 Ha  80MpoCckbl  Mecmos
npesbiwaem 80%.

Ominuy4yHo

Obyyarowutics ennadeem noHIMUUHbIM annapamom daHHoU obracmu
Hayku (meopemu4ecKkuMu OCHO8aMu OUCUUIIIUHbI), HO He clasl 00HY
npakmu4eckyro unu nabopamopHyro pabomy, cpedHee Konu4ecmeo
MpasusibHbIX 0MEeemos Ha 80MPOChI Mecmoa Haxooumcs 8 duarna3oHe
70-80%.

Xopowio

Obyyvarowutics deMoHCmpupyem HeysepeHHoe enadeHue
MOHAMUUHBIM annapamom OaHHoU obnacmu HayKu
(meopemuyeckumu  ocHogamu  OucyuruHel), He cdan  0se
npakmu4yeckux unu nabopamopHbix pabombi, cpedHee Konu4ecmeo
MpasusibHbIX 0MEemo8 Ha 80POChl MeCMo8 Haxooumcs 8 duarna3oHe
60-70%.

Ydoenemeopu-
mesbHO

Obyuvarowutica O0eMOHCmMpupyem OompbI8OYHbIE, hpacMeHmapHble
3HaHusi, doriyckaem 2pybbie owubKu, He cdan 6onee 08yx
npakmu4eckux unu nabopamopHbix pabomebl, cpedHee Konu4ecmeo
rpasusibHbIX 0Meemos Ha 8ornpockl mecmog meHee 70%.

Heydoenemesopu-
mesbHO

KypcoBass pa6ota — BMO KOHTPOSIbHO-U3MEPUTENBHOIO

MaTepumana I'IpOMe)KyTO‘-IHOﬁ

aTTecTtaumm, No3BONSHOLWNA OLEHUTL CMOCOOHOCTL CTYAEHTOB MCMNONb30BaTb M aganTupoBaTb
CYLLECTBYIOLLUME MaTEMATUYECKME METOAbl U CUCTEMbI NMPOrPaMMUPOBaHUS Ansi pa3paboTku u

peanusalmmn anropuTMOB peLLEHNS NPUKALHbIX 3a4au.
O6paseL kypcoBon paboThbi:



MHWHOBPHAYKHW POCCUN
OEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJIXKETHOE
OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIIET'O OBPA3OBAHUN A
«BOPOHEXCKHUI 'OCYJTAPCTBEHHbBI YHUBEPCUTET»
(®T'BOY BO «BI'Y»)

q)aKYJ'ILTCT HpI/IKJIaI[HOI?I MaTCMaTHUKH, HH(i)OpMaTI/IKI/I 1 MCXaHHUKH
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«AHAJIN3 JaHHBIX»
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BeimonHuI:

Boponex



Conep:xanue

|23 2101 (535 0% (<P 17
1. OnucaHue UCXOTHOTO HAOOPA MAHHBIX .....uvveeivrreerrrreesreeesasneessssseeesssneessnsseenns 17
2. TIPAKTHUCCKAS UACTD .vvvreiuvrreessrressssreessssseesssssessssssesssssessssssessssssessssesssnssesssnsnees 19
2.1. ONHCATEITBHBIC CTATHCTIKH .. .veeiuveeesereessreesiressssessseesssseesssessssesssessssessnssesssnes 19
2.2,  JIMCTIEPCHUOHHBIM QHAIHB. ... veeuveesteesressreasseaseesseesseessneasseanseessesssesssnesnnesseenses 21
2.3.  DAKTOPHBIN QHATTHB . 0eeeiuvveeessrreesssreessssseesssssessssssessssssesssssssssssesssssessssssesssnssees 23
2.4. JIUCKPUMUHAHTHBIR QHAIIHS ...uveerveeirenseeesseeseesseesseesnneanneasseesseesseessnesnneeneennes 28
2.5. MHOKECTBEHHAST PETPECCHI «vvvvevrreessrreesisrerssssueeessssesssssesssssesssssessssssesssnsees 32
2.6. TaOHITBI COTIPSIIKCHHOCTH ..vvvveevrreessreeesssresssssessssssessssssessssssessssesessssesssnsnnes 36
0 F) 0 1 01 (53 1 (PSS 39

CHOucoK UCTIONIB3yEMOM JINTEPATYPHI ............ Ommnoka! 3aknagka He onpenesieHa.



BBenenue

OOpaboTka 4YHCIOBOM WHpOpPMAIIMKM B HAld JHU HEMbICAHNMa 0e3
npuMeHeHus: KommbioTepa. COBpEMEHHBIH CHEIHATUCT 00s3aH 00Ja/naTh HaBBIKAMU
KOMIIBIOTEPHOH OOpaOOTKM MJaHHBIX W HWMETh MPEICTaBICHHE O MPOrpaMMHOM
o0ecre4eHrnr, ¢ TOMOIIbI0 KOTOPOTO €€ MOXHO BBIMONHATh. CerogHs CyIIecTBYEeT
00JIBIIIOE KOJMYECTBO CIEIUATM3UPOBAHHBIX MPUIIOKEHHUH JIJIsI CTATUCTUYECKOTO aHAN3a.
OaHMM W3 HECOMHEHHBIX JHJEPOB CpEIu TaKUX MPOAYKTOB IMpH3HAHA IPOrpaMma
STATISTICA ¢upmer StatSoft, Inc., CHIA. [ToMmuMo oueHb MOIIHOTO HabOpa MPOIEITyp
CTaTUCTHYECKOTO W TpadUyuecKkoro aHaiams3a, dTa IMporpamMma o0jagaeT BechbMa
IpY>KECTBEHHBIM HWHTep(delicoM, 4TO JeNnaeT ee JOCTaTOYHO JIETKOW Ui OCBOCHHS U
yn00HOH B paboTe.

Ileab padoThI: IPOBECTH aHAIN3 JaHHBIX ¢ moMoIsio Statistica 10.

3axaun:
1. N3yunTh TEOpETUUECKHE OCHOBBI Kypca « AHaIn3 TaHHBIX
2 M3y4nTh OCHOBBI KOMITLIOTEPHOM 00pabOTKH MaHHBIX B akeTe Statistica;
3. [TonyunTts onucaTeNnbHbIE CTATUCTUKH;
4 [IpousBecTu qUCTIEPCUOHHBIN, (PAKTOPHBIN, TUCKPUMUHAHTHBIN aHAIIN3,;
5 [TocTpouTh pErpecCHOHHYI0 MOJIEJIb, TAOIUIIBI COMPSIKEHHOCTH.

1. Onucanue NCXO0HOTr0 HAOOPA JaHHBIX
Hcexoanblii HA0OP JaHHBIX - TA0JINIIA C JAHHBIMU 00 ajaMasax. DTOT KJIACCHUYCCKUN

Ha0Op JaHHBIX COAEPKUT LIEHBI U Apyrue arpuOyThl noutu 54 000 anmazos.

I/ICXOI[HBIG ITIOKAa3aTCJIn OIIMCAHBI B Ta6HI/IHC 1.

Ha3zBanmue crosidna Conep:xxumoe

price [ena B momapax CIIA ot $326 mo $18 823
carat Bec anmmaza ot 0,2 1o 5,01

cut KauectBo cpesa:

1 — scuoe (Fair);

2- xoporiee (Good);




3 — ouenn xopoiiee (Very Good);
4 -npemuym (Premium);

5 — unpeansroe (ldeal).

Color diamond

[[Bet anmaza ot J (xyammwmii) 1o D (myumnuit)

clarity

ScHocTh anmasa:

I1 - Bayrpennee BkmoueHue 1 (Included 1): Beicokwmii
yYpOBEHb BKIIIOUCHHIA;

SI2 - wmenkue BHyTpeHHue BimodeHus 2 (Slightly
Included 2): 85% a3ma30B 3TOr0 YpOBHS YHUCTOTHI HMEIOT
BHUIUMbBIC HEBOOPY)KEHHBIM TJIa30M BKITFOUCHUS;

SI1 - wmenkue BHyTpennue BikioueHus 1 (Slightly
Included 1): Tompko 50% aiMa30B 3TOTO YPOBHS YHUCTOTHI
HE HMMCIOT BUIWMBIX BKIIIOUCHUH, OpWUIMAHT YUCT Ha
rJias;

VS2 - oueHb MelKkMe BHYTpeHHHE BkitoueHus 2 (Very
Slightly Included 2): amma3bl 3TOro ypoBHS YHCTOTHI
OyIyT UMETh HECKOJBKO BKIIOUCHHM, PA3TMUNMBIX JIUIIh
npu 10-xkpatHOM yBenmueHun. HexoTopble BKIIOUEHMS
BUTHBI HEBOOPYKEHHBIM TJIa30M;

VS1 - oueHb Menkue BHyTpeHHHe Bkimtouenus 1 (Very
Slightly Included 1): amma3bl 3TOro ypoBHS YHCTOTHI
OyIyT UMETh HECKOJIBKO BKIIOUCHHM, PA3IMUNMBIX JIHIIH
nmpu  10-KkpaTHOM  yBEJIIMYEHHMHM, HO HEPA3JINYUMBIX
HEBOOPYKEHHBIM TJIa30M;

VVS2 - menpyaiinie BHyTpeHHHe BkimoucHus 2 (Very
Very Slightly Included 2): BHyTpu amma3za 3Toro ypoBHs
YUCTOTHI OyJyT HE3HAYUTEIbHBIC BKIIOUCHUS, BUIMMBIC
mutib pu 20-KpaTHOM U O60Jiee YBEIMUCHUH;

VVS1 - menbuaiiiine BHyTpeHHue BkitoueHus 1 (Very

Very Slightly Included 1): BayTpu ammasa 3Toro ypoBHS




YUCTOTHl OyJeT OJHO HE3HAUYMTEIIbHOE BKIIIOYECHHE,
BUIUMOE JHIIb ITpH 20-KpaTHOM U 00Jiee YBEIHMUCHUY;

IF - BHyTpenne umcteie (Internationally Flawless):
peaKre ajaMasbl CaMOro BBICOKOTO YPOBHSI YHCTOTHI. OHH

Ha 100% 4YKCTHI, B HUX HET HUKAKUX BKIIOYCHHM.

X Jlmuaa B MM (ot 0 1o 10.74)

y [Hupuna B MM (ot 0 110 58,9)

Z ['my6una B mm (ot 0 10 31.8)

depth OO6mas rmyOrHa B TIPOIICHTaX
D= z

cpelHee 3HaueHue (x,y)

table [luprHa cTojla BEepXHEH YacTH ajMa3a OTHOCHTEIIHHO

camoil mupoxoit Touku (ot 43 110 95)

Tabn.l. Ucxoousie nokazamenu

JlaHHBIE BRITISIIAT clieaytonmmM oopazom (Puc.l1.):

1 2 3 4 5 [+ 7 g8 9 10
carat cut color | clarity | depth  table price X y z
L..000000 0.23 3 E 512 b2 35 326 3.95 3.98 243
2000000 0.21 4E g1 60 61 326 3,89 3.84 231
3.000000 0.23 2E LA | 57 65 327 4,05 4.07 2311
4000000 0.29 41 V52 62 58 334 4.2 4.23 2.63
5.000000 0.31 21 512 63 58 335 4,34 4.35 2.75
6..000000 0.24 31 Yys2 63 57 336 394 3.96 2.48
7.000000 0.24 L YVs1 62 57 336 3.95 3.98 247
B.000000 0.26 3H s 62 55 337 4.07 4.11 2.53
9.000000 0.22 1E V52 65 61 337 3.87 3.78 245
10.000000 0.23 iH V51 58 61 338 4 4.05 2.39
53935.000000 0.72 4D s 63 59 2757 5.69 5.73 3.58
53935.000000’ 0.72 5D 511 61 57 2757 5.75 5.76 35
53937.000000 0.72 2D s 63 55 2757 5.69 5.75 3.61
53938.000000 0.7 iD sl 63 &0 2757 5.66 5.68 3.56
53939000000 0.86 4 H Si2 61 58 2757 6.15 6.12 3.74
53940.000000 0.75 5D s12 62 55 2757 5.83 5.87 3.64

Puc. 1. Hcxoouwvie oannvie 6 nakeme Statistica
2. IlpakTnyeckas 4acThb

2.1. OnucarejbHbIE CTATUCTUKH
Paccuntaem omnucarenpHble CTAaTUCTUKKA JUIi BCEX IIOKasaresneu. Pe3ynbraThl

MPEACTaBIICHbI 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[ 0.798 0.700 0.300000 2604 0.2000 501 04000 1.040 481 0474 1116646 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 53940 104.174 105000 106.0000 11292 101.0000 107.00 102 0000 106.000 600 2050 -0.315877 -123369
clarity 53940 103256 103.000 102.0000 13065 101.0000 108.00 102.0000 104.000 7.00 1.767| 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 56.0000 59.000 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 4.7100 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 3.539 3.530 2700000 767 0.0000 31.80 29100 4.040 31.80 0.706 1522423 47.08662

Puc. 2. Onucamenvuvle cmamucmuxu
B »To0ii Tabnuiie paccunTaHbl Bce ONMcaTeNIbHbIC CTATUCTUKU. OOBSICHUM MX 3HAYCHHUE
Ha TpuMepe price (LeHBbI):

1. Valid N — o6weMm BbiOOpKH (53940);

2. Mean — apudmMeTHuecKas CpeaHss, T.e. CpeaHss IicHa anmasa = 3932,89;

3. Median — Menuana, Takoe 3HAYCHUE CITYYaHON BEJIMYUHBI, JJIT KOTOPOTO
BoinonHsercs papeHctso: P(X > MeX) = P(x < MeX) = 1/2. B namewm ciyuae,
50% ammasos ctost gopoxke 2401$, a octampabie 50% aeIieBie STOM ICHBI,

4. Mode — mMona, HanboJIee BEPOSATHOE 3HAUYCHUE M3YYaeMOi XapaKTePUCTUKU. Takum
00pasom, Moia IS XapakTepucTuku price = 605$;

5. Minimum/Maximum — MuUHUMaJIbHOS/MaKCUMaJIbHOE 3HAYCHHUE H3y4acMOn

xapakrepucTrkr. COOTBETCTBEHHO, MUHUMaJIbHAs IIeHa - 326$, a MakcuMasbHast

1eHa - 18823$;

6. Lower/Upper Quartile — HmwkHHMI W BEpXHHUH KBapTWIA - TaKOe 3HAYCHHE
aHAJIM3MPYEMON BETUYHMHBI, YTO BEPOSTHOCTh TIOMACTh JIeBEE/NpaBee ITOTO
3HaueHus paHa P = 0,25/0,75, coorBeTcTBEHHO. Takum 00pa3oM, C BEPOSITHOCTHIO
25% uena anmasa Oyaet menbiie 950 $ u ¢ BepositHocThIO 75% - Gosbiie 5324;

7. Range — pa3mMax, T.e. pa3dpoc MeXIy MUHUMAIbHBIM U MAaKCUMAJIbHBIM 3HAYCHHUEM.
Paccrostane mexxxy MuaumainbHoi (326%) u makcumanbhoit (18823%) nenoit anmasa
oynet 18497,

8. Std. Dev. — cranmaptroe oTkinonenue - 3989,44;

9. Skewness - koadduieHT acuMMeTpurd. Y HOPMAJIbHOTO 3aKOHA PacIpee/ICHHs
kodpdunuent acummerpun y=0. B wHamem mnpumepe y=1,61, TO ecTh

pacinpeaciacHuc HE CUMMCTPHUYIHO, d UMCCT «XBOCT», BBITHHYTBIP'I BIIPpaBo.



10. Kurtosis — »akcriecc, ToOKa3arelb, XapaKTEPU3YIOIIMKA  OCTPOBEPIIMHHOCTH
pacmpeneneHus. 3a 3TajoH Oepercs HopManbHOE pacmpeneneHue, rae E = 0. ns

IIeHbI Ha anMasbl E = 2,17, To ecTh pacnpezesieHne 0CTPOBEPIINHHOE.

2.2. JlucrniepCUOHHBIH aHAIU3

B nucnepcnoHHOM aHann3e MPOBEPSETCS TUIOTE3a O PABEHCTBE HECKOJIBKHUX
TeHEePaTbHBIX CpeIHUX (MaTeMaTH9IeCKuX OKUIAHWI ) Ho:
M(X1) = M(X2) = .. = M(Xn). Ilepen HayamoM AWCIEPCHOHHOTO AaHAIH3a MBI
yoenunmuch, 4TO JaHHBIE paclpelelieHbl HOpMalbHO, coriacHO Tecty Kommoroposa-
CwmupnoBa (p>0,2) u rma3oMepHOMY METO.Y.

BriaBuraem runoresy:

Ho: pa3Huna B 1ieHax (price) Mmexxay KkadecTBaMu cpesa (CUt) HecylecTBeHHa,

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

Takum 00pa3om, rpynnupyrouieil IepeMEeHHOE SBIIETCA KaueCTBO Cpe3a, a

3aBHCUMOM — 11eHa (puc. 3).

[ﬁ] Select Variables for Box Plot ? X
1 -Kapar |1 - Kapar oK
2-snecTe0 oo T —

3 -user |3 - user

4 - ACHOCTDL |4 - ACHOCTL Cancel

5 -rnybuna 5 -rnybiua

6 - WADMHA BEDXHEN HacTH | |6 - wipuHa BepXHeit YacTy (Bundles ...
BT 7 .

8 - a3 | 18 -amma

9 - wupnHa 9 - wmpuHa

10 - rnybusa 110 - rnybuna

Select Al Spread Zoom Select All Spread Zoom

[— Dependent variable: L: Grouping variable:
7 | ’ 2

appropriate vanabies onty

Puc. 3. Bvibop nepemennvix ons oucnepcuonnozo ananruza ANOVA



[TocMOTpHM, KaKMM 00pa3oM paclpeaemInch JaHHbIe, pu oMol Box Plot
(puc. 4).

Box Plot of yewa grouped by xauecTeo cpeaa
diamonds 10v*53940c
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Puc. 4. Box Plot oz yenor u kauecmsa cpesa
[To rpaduky BUAHO, YTO pa3HHUIIA MEXAY CPEAHUMH 3HAUYCHUSIMH IIEH Y pPa3HBIX
KauecTB Cpe3a €CTh, MOITOMY «AIIUKUA C yCaMH» PACHOJIOKUINCh B COOTBETCTBUHU CO
CBOUM CpPETHUM 3HAYCHHUEM HE cMMMeTpu4yHO. Ha rpaduke Xoporo 3aMeTHBI AHama3oHbl

IICH: HalIpUMeEp, pa3Max y KadecTBa cpesa “Premium’ camblii OOIBIION.

Analysis of Variance (diamonds)
Marked effects are significant at p < 05000
SS df MS SS df MS F p
Vanable Effect Effect Effect Emor Error | Error
uewa [1883219E+10] 4/ 4.708047E+09 7.206390E+11) 53223 13539992 347.7142 0.00

Puc. 5. Ananuz eapuanm
Cornacno puc.5, a umenHo p <0,05, noaATBEPKAAEM TO, YTO Pa3NUYMs CPE3OB B
neHe uMerTcs.  YToObl MOHATh, B KAaKMX Mapax pas3iuuus CYyIIECTBEHHBI, a TJe

HE3HAYUTEbHBI, TpoBeaeM Post-hoc tecr.



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

Ka4yecreo cpe3a| UeHa | UeHa

Means N
Ideal !3110 311 21002
Premium 4584 258 13791
Good 3686.242 4819
Very Good 3975.630 12077
Fair 3841.131 1539
All Grps 3761.806 53228

Puc. 6. Iloocuem xonuuecmsa nepemennvix (cmonbey N)
T.K. y Hac pa3HOE KOJIMYECTBO MIEPEMEHHBIX B KaXKJI0M U3 KaTeropuii cpe3os (puc.6),

Oynem ucnonb3oBats tukey HSD tor unequal N. PesynbraTsl nipeacTaBieHbl Ha puc. 7.

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

{1} {2) {3} ) {5}
kayectseo cpeza |M=3110.3 M=4584 3 M=3686 2 |M=39756 M=38411

Ideal ({1} ] 0.000017' 0.000017 0.000017 0.000018
Premium {2} | 0000017 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

Msl BuauM, yTo monapHo 1ieHsl cpe3oB ldeal {1}, Premium {2}, Good {3}, Very
Good {4} u Fair {5} cymecrBennbix pasianunii He umeror. Kpome map Very Good {4} u
Fair {5}, Good {3} u Fair {5}, , 11ecHa Ha KOTOpbIEC CYIIECTBCHHO pa3IuuynMa. DTO BUIHO U
BU3yalibHO Ha rpaduke Box Plot (puc. 4).

YToObI BBIPa3UTh ATy Pa3HMILY KOJIMYECTBEHHO MBI JODKHBI HAUTH PA3HHILY MEXKITY
cpenaumu. Hampumep, {2} - {1} = 4584, 26 — 3110,31 = 1473, 95.

Takum oOpazom, rumote3a Ho moarBepkacHa, xots mapel Good {4} - Fair {5},
Good {3} - Fair {5} ee onpoBepraroT B moJib3y rumnotTe3sl Hi 310 00BSICHIET TEM, UTO

LI€HA 3aBUCUT HE TOJIBKO OT KaueCTBa CPe3a, HO U OT APYIUX (aKTOpPOB.

2.3. DaxkTOpHBII aHAIU3
3agaveit (haKTOpPHOrO aHaIM3a SIBISCTCS OOBEAWHEHHE OOJBIIOrO KOJHMYECTBA
MoKasaTeiel, MPU3HAKOB, KOTOPBIMH XapaKTEPHU3yeTCs OOBEKT, B MEHBIIECEC KOJIUYECCTBO

HCKYCCTBCHHO IIOCTPOCHHBIX Ha HX OCHOBC (1)aKTOpOB, YTOOBI IMOJIydCHHad B HTOIC



cuctremMa (aktopoB Oblla Haubojee yaoOHA C TOYKH 3PEHHS COJepKaTeIbHOM
MHTEPIIPETALINH.

OTOupaem Bce KOJMUECTBEHHbIE TIEpEMEHHBIE U3 (haiiia JaHHBIX, KOTOPBIE JOJKHBI
ObITh BKJIIOUEHBI B (pakTOpHBIA aHanu3. B HameMm ciydae, 5To mepemeHHbIe carat, cut,

depth, table, price, X, y, z. 1 HaunHaeM aHaIU3 BEIOPAHHBIX IEPEMCHHBIX.

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

Missing data were casewise deleted

53540 cases were processed (selected)
£35%40 wvalid cases were accepted

Correlation matrix was computed for 8 variables

LI5S
Quick | Advanced Descriptives | oK |
Review corelations, means, standard deviations Cancel
Compute multiple regression analyses E Options v

Puc. 8. Hauano ¢pakmopnoeo ananuza
JlaHHOE OKHO HMMEET CJEAYIOUIYI0 CTPYKTypy. BepxHss dacTh OKHa sBIsSETCS
WH)OPMAITMOHHOW: 37IeCh COOOIIAeTCs, YTO TPOIYIICHHBIC 3HAYCHUS O00pabOTaHbBI
metonom Casewise. OOpaborano 53940 cayuyaeB u 53940 ciayuyaeB NOpUHATHL IS
JallbHEHIINX BblunciaeHnid. KoppensiuonHas MaTpuia BEIUMCIICHA I § IEPEMEHHBIX.
[TocTpouM KOppeTALUOHHYIO0 MAaTPUILy BHIOPAaHHBIX IEPEMEHHBIX (pHC.9).

Correlations (Worksheet in diamonds2)

Casewise deletion of MD

N=53940

Variable [carat| cut | depth | table | price | x y | z
carat | 1 00! 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 -030 100 013 020 018 015
price 092 005 001 013 100 088 087 086

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. Koppenayuonnas mampuya



Mpb1 BuauM, YTO HAONIOAAIOTCS 3HAYCHHS Koppessiiuu Oosnbmie, yem 0,8,
CJIEIOBATEIILHO HEKOTOPBIE (PAKTOPHI 3aBUCAT APYT OT Apyra. Ho 60apmmHCTBO (hakTOpoB

HE KOPPETUPYIOT JIPYT C APYTOM.

BriBenem pesynbTatsl paktopHoro ananusa (puc. 10):

K Factor Analysis Results: Worksheet in diamonds2 ! 4

Humber of wvariables: B8

HMethod: Principal components

log(l0) determinant of correlation matrix: -5.05(
Humber of factors sxtracted: 2

- -

Eigenvalues: 4 _ 78375 1._38%27

LYK
Quick | Explained variance | Loadings | Scores | Descriptives | tﬁ@@é’é.
i Eigenvalues Cancel
Factor ratation: | Unrotated w m Options *
Summary: Factor lnadings By Group

7] Plot of factor loadings, 2D

Puc. 10. Pezynomamot ghakmopnoeo ananiusza
B BepxHeli yacTu okHa Pe3ynbTaThl (hakTOPHOTO aHAJIM3a JacTcs HHOPMAIMOHHOE
COOOILIEHHE:
e Number of variables (4rcno aHanmu3MpyeMbIX TEpeMEHHBIX) — 8;
e Method (Meton aHanu3a) — riIaBHbIC KOMIIOHEHTHI;
e 10og(10) determination of correlation matrix (mecATHYHBIN JOTApU(pM
JeTepMHUHAHTA KOPPEISAIIMOHHOU MaTpullsl) — -5,0903;
e Number of Factor extraction (uucio BeizeneHHBIX (HAKTOPOB) — 2;

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

[Toctpoum rpaduk kameHucToM ockinu (puc. 11).
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Puc. 11. I'pagpuk kamenucmoti ocvinu

B Toukax ¢ koopamHatamu 1, 2 OCBIITaHHWE 3aMeMIACTCS HanOoJiee CYyIIECTBEHHO,

CJICOOBATCIIbHO, TCOPCTUICCKHU MOYKHO OIpaHUYIUBATLCA IBYMA (baKTOpaMI/I.

Ha puc.

@akTOpHBIE HArpy3KH  MOTYT

MHTEPIPETUPOBATHCA

Kak

KOppesiuuu

12 MBI BHAMM TaOmWIly C TEKYIIUMH (HAKTOPHBIMH HArpy3KaMH.

MEXTY

COOTBCTCTBYIOIINMU IICPEMCHHBIMU U (bﬁKTOpaMI/I — 4YCM BBIIIC HAIrpy3Ka 110 MOJIYJIIO, TCM

OompImie 6JU30CTh (DaKTOpa K UCXOTHON TIEPEMEHHOM.

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 0974794 -0.047317

z -0 973105 -0.078286
Expl.Var | 4788750 1.389268
Prp.Totl | 0598594 0.173659

Puc. 11. Tabruya chaxmopmuwix naepysok



CoOTBETCTBEHHO, MEPBBIA (QakTop Oojiee KOpPpelIupyeT ¢ IMEePEeMEHHBIMU, YeM
BTOpOi. [TOCKOIBKY KOMMYECTBO 3HaUEHUH mepBoro ¢akropa 6ombiux, ueM 0,7, 6onbiie,
4YeM y BTOPOTO.

WX TpyaHO TpPOMHTEPHPETHPOBATH, BO3HUKAET BOIPOC, KAKOH CMBICT IPHIATH
BTOpOMY (pakTOpy. B aTOM ciyuae nenecoo6pa3Ho nmpuOerHyTh K MOBOPOTY OCE, HAesCh
NOJMYYUTh pEUICHWEe, KOTOPOE MOXHO WHTEPIPETUPOBaTh B IMpPEIMETHON obiacTu.

[Moctpoum rpaduk Harpy3ok (puc. 12).

Factor Loadings, Factor 1 vs. Factor 2
Rotation: Varimax normalized
Extraction: Principal components
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Puc. 12. I'pagux paxmopnuix nacpyzox (varimax normalized)
Koneuno, 3T0T rpaduk OTIMYaeTCss OT MPeAbIayIiero. IIoCMOTpUM elie Harpy3Ku

yucieHHo (puc. 13).

Factor Loadings (Varimax normalized) (Worksheet in diamonds2)
Extraction: Principal components
(Marked loadings are >.700000)

Factor Factor

Variable 1 2

carat 0 9867271 0.055989
cut -0.093038 -0.740866
depth 0.038045 -0.268205
table 0.132894 0894270
price 0932502 -0.012507
X 0986177 0.071911
y 0973749 0.065388

z 0975641 0.034431
Expl.Var | 4743561 1.434458
Prp.Totl | 0592945 0.179307

Puc. 13. Tabruya paxmopuwix nacpyszox(varimax normalized)



Ternepp HaJAEHHOE PEIICHUE YKE MOXKHO HHTEpHpeTupoBaTh. PakTopbl yamie
UHTEPIPETUPYIOT 10 Harpy3kaM. [lepBriii hakTop TecHee Bcero cBsizaH ¢ carat, price, X, Y,
z Bropoit ¢aktop — cut u table. Takum 00pa3om, MbI TPOHM3BEIN KIACCHPHUKAIMIO
IIEPEMEHHBIX Ha JIBE TPYIIIIHI.

CornacHo rpaduKy KaMmeHUCTOM ockinu (puc. 11), ucnons3oBanue AByx (GakKTOPOB —
ONTUMAJIBHO I pelieHus 3aja4uu ¢ anMaszamu. [lonydeHnHas B urtore cucrema pakTopos
ABIIsIeTCS Hanbosee yn00HOM, C TOUKH 3pEHUs COJIePKaTeIbHON HHTEPIIPETALIUH.
JAMCKPUMUHAHTHBIA AHAJIN3

3&,[13‘13 COCTOUT B TOM, YTOOKI 10 HCXOAHBIX JaHHBIM KJIaCCI/I(bI/IHHpOBaTB aJIMa3bl

10 Ka4eCTBY cpe3a.

[:l__‘ Discriminant Function Analysis: Worksheet in diam... 7 X
s
s | le ..........
@] Varables Cancel

Grouping: cut

E Options «
Independent: depth-z carat

=
Codes for grouping variable: 5 groups specified (7> OpenData

(] Advanced options (stepwise analysis) s s D w
MD deletion
— .
For advanced dischminant funchon analyses or very large 1”!] Casewise
anahysis problems use the General Discriminant Anahysis () Mean
Models module " substitution

Puc. 14. Hauano ouckpumuHaumuo2o anaiusa

B kauectBe rpynnupyeMoii nepeMeHHON BhiOMpaeM CUt, a B KaueCTBE HE3aBUCUMBIX

nepeMeHHbIX carat , depth, table, price, X, y, z.



,17§ Discriminant Function Analysis Results: Worksheet in diamonds2.stw ? X

Humber ©f variables in the model:

Wilks' Lambda: .5238512 approx. F (28,154445) = 13€3.515 p < 0.0000

Quick | Advanced Classfication

i) Classification functions A prion classification probabilities Cancel
(®) Proportional to group sizes

Use selection conditions to SELECT — -
classify selected cases only s Select () Same for all groups N Options
i) Classification matrx (O User defined @ By Group
Giii Classification of cases Score to save for each case
2 (®) Save dassfication for case
fl Squared Mahalanobis distances (O Save distance for case
ik Posterior probabiities (O Save postesior probabilty for case
Max. number of cases in a r——
m Sa!e scores ’\O‘e results madshee‘ 1u‘C‘;C‘C ‘5

Puc. 15. Pezynomamul ananuza OUCKPUMUHAHMHBIX QYHKYUL

Ha puc. 15 npencraBiaeHsl pe3yiabTaThl aHATN3a JUCKPUMUHAHTHBIX (DYHKIUN:

Number of variables in the model (urcno mepemeHHbIX B MOACTH) - 7;

Wilks’ Lambda (3uauenue namoas1 Yuiukca) — 0,524,

Approx. F (28, 194) (mpubnmwxeHHoe 3HaueHHe F — CTaTUCTUKH, CBSI3AHHOU C

asmOon Yunkca) — 1363, 919;

p < 0.0000 — ypoBennb 3naunmoctu F — kputepus ans 3Hauenus 1363, 919.

3HauCHUE CTATUCTUKM YWIKca JIGKUT B uHTepBaie [0,1]. 3HaueHUs CTaTUCTUKU
VYunkca, nexanue okosio 0, CBUACTENBCTBYIOT O XOPOIIeH AUCKPUMUHAIIMHI, a 3HAYCHHUSI,
JeXxalme OKoJjao 1, CBUAETENBCTBYIOT O IUIOXOM AUCKpUMUHAIMU. [10 JaHHBIM MOKa3aTens
Wilks’ Lambda (3Hauenue nsasmOap1 Yumnkca), pasHoro 0,524 u no 3HaueHuto F — kputepus
paBHoro 1363, 919, MoxHO cenath BBIBOA, YTO JIaHHAs KJIacCU(pUKALIMS KOPPEKTHASL.

B kadectBe mMpOBEpPKHM KOPPEKTHOCTH OOYYAIONIMX BBIOOPOK TMOCMOTPUM
pe3yibTaThl  KJIacCU(PUKAIMOHHOM MaTpuilbl, HakaB KHomky Classification matrix

(Knaccudukarmonnas Matpuna) (puc. 16).



NIEpEMEHHBIE,

Classification Matrix (Worksheet in diamonds2_stw)
Rows: Observed classifications
Columns: Predicted classifications

Percent | G_1:1 G 2:2 G 33 G 44 G 55
Group | Correct | p=.02985 | p=.09095 | p=.22399 | p=.25567 | p=.39954
G 1:1 |60.68323 977 72 96 280 185
G_2:2 | 12.55605 520 616 1106 1330 1334
G_3:3 | 22 44662 129 445 2712 3742 5054
G_4:4| 6243927 53 158 2051 8611 2918
G 5:5|94.02812 12 8 416 851 20264

Tota

61.51279

1691

1299

6381

14814

29755

13 KJIaCCH(i)HKaHI/IOHHOﬁ MaTpuibl MOXHO CACJIaATh BBIBOJ, YTO HC BCC 00BEKTHI

ObLIN IpaBUJIBbHO OTHCCCHBI SKCIICPTHBIM CIT0co00M K BBIJICJIICHHBIM TPVYIIIIaM. Ectp 1m

Puc. 16. Knaccugpukayuonnas mampuya

nocmotpeth Classification of cases (Knaccudukarus ciydaes).

HCIIPpaBHUJIIbHO OTHCCCHHBIC K COOTBCTCTBYIOIIMM TIpPyIIllaM, MOKHO

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 G 5:5! G 55 G 33 G 44 G 22 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_1:1
*5.000000 G_2:2 G_33 G 44 G_2:2 G_55 G_1:1
*6.000000 G_33 G 55 G_33 G 44 G 22 G_1:1
*7.000000 G_33 G 55 G 33 G 44 G_2:2 G_1:1
*8.000000 G_33 G 55 G_33 G 44 G_2:2 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_2:2 G_1:1
*53934.00000( G_33 G 44 G_33 G 55 G_ 22 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_11
*53938.00000( G_33 G 22 G 44 G_33 G_11 G_55
53939.000000 G 44 G 44 G_55 G_33 G_2:2 G_1:1
53940.000000f G55 G55 G333 G444 G22 G111

Puc. 17. Knaccugukayus ciyuaes




B tabmuue knaccudukanuu ciydaeB (puc. 17) HEKOPPEKTHO OTHECEHHBIE OOBEKTHI
nomevarorcs 3Be3qoukod (*). Takum o00pazoMm, 3amada MOMYYEHHS] KOPPEKTHBIX
00yJarommx BBIOOPOK COCTOMT B TOM, YTOOBI HMCKJIIOYUTH M3 OOYUYaIOIIMX BHIOOPOK TE
00BEKTHI, KOTOPBIC TI0O CBOMM TIOKA3aTesIM HE COOTBETCTBYIOT OOJIBIIMHCTBY OOBEKTOB,
oOpasyromux OJHOPOAHYIO Tpymnmy. B Hamem ciaydae, HEKOPPEKTHO OTHECEHHBIX
00BEKTOB JOCTATOYHOE KOJHUYECTBO, YTO OOBSCHICT HU3KWE 3HA4YCHUs Kod(duimeHTa
KOPPEKTHOCTH.  [IOCKOJNIBKY ~ KOJWYECTBO  OMMOOK  BEIMKO, TPU  BBIBOJIC
KJIacCCU(UKAITMOHHBIX (QYHKIMI OYyJIeM YUYUTHIBATh BRICOKYIO MTOTPEIIHOCTD.

[IpoBenem knaccudukamnuio o0bekToB. [ 3Toro BhI3BIBaeM Metoj Classification
functions. ITosiBUTCS OKHO, H3 KOTOPOTO MOKHO BBIIIMCATh KJIaCCU(PUKAIMOHHBIE PYHKIIUU

I KaxIoro kiacca (puc. 18).

Classification Functions; grouping: cut (Worksheet in diamonds2.stw)
G 11 G 22 ‘ G 33 G 44 G 55
Variable |p=.02985 | p= 09095 | p=.22399  p= 25567 p=39954
depth 69 69! 68.57 68.04 67.87 67.61
table 33.92 33.51 33.15 33.31 3243
price 0.01 0.01 0.01 0.01 0.01
X 198.65 197.82 197 15 198.67 197 .84
y 24 1 2508 2520 24 37 24 85
4 -166.45 -16652 -166.02 -166.90 -166.45
carat -329.88 -334.21 -334.72 -33449 -335.79
Constant | -3439.13 -3341.21 -3284.75 -3284.02 -3216.74

Puc. 18. Knaccugpuxayuonuvle ¢hynkyuu

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 = depth + 33,31 * table + 0,01 * price + 198,67 * x
+ 24,37 x 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 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 x-334,21 * carat

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



C momomiplo 3TUX (PYHKIMM MOXHO OyAeT B JajbHEWIIeM KJIacCU(pUIIMPOBAThH
HOBbIE ciydan. HoBbie ciaydan OyayT OTHOCHTBCS K TOMY KJjaccCy, I KOTOPOTO

KJIacCU(PHUIIMPOBAHHOE 3HaUEHUE OYJIeT MaKCUMAaJIbHOE.

2.4. MHoXeCcTBEeHHAsl perpeccust
PerpeccronHbIil aHanM3 MO3BOJSET MpeAcKa3aTh, YeEMYy B CpeqHeM OyleT paBHO
3HAUYEHUE OJHOTO MPU3HAKA MIPU 33JaHHOM 3HAYEHHUH JIPYTOTo MpHU3HaKa.
PaccmoTtpum, kak 3aBUCHT IeHa aimasa OT Beca, 00IIel TITyOUHbBI U IMIMPUHBI CTOJIA

BEPXHEU YaCTHU ajiMa3a OTHOCUTEIBHO CaAMOM MIUPOKON €T0 TOUKH.

l ] 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 (Bundes ..
7 - price
| [8-x B-x Use the "Show
| [9-Y 0 -y appropriate
10-z 10-2 varables only”
opbon 1o
pre-sCreen

' wariable kists and
show categoncal

M Sum t ” w zm and contmnuous
Dependent var. (or list for batch): Independent variable list: ;f':f:*::;fm
| | 7 | | 156 | information
| [ show appropriate variables only

Puc. 19. Bvibop nepemennvix 0151 MHOMCECMBEHHOU pecpecCull.

Paccunrtaem koppensinonnyio marpuity (puc. 20).

Correlations (Worksheet in diamonds2)
Variable | carat | depth table price
carat 1-[](][](][]0! 0.026224 0.181618 0.921591
depth 0.028224 1.000000 -0.295779 -0.010647
table 0.181618 -0.295779 1.000000 0.127134
price 0.921591 -0.010647 0.127134 1.000000

Puc. 20. Koppenayuonnas mampuya.

Mpg1 BUMM, 4TO HE BCE (PaKTOPHI KOPPEIHUPYIOT IPYT C IPYTrOM, T.K. HE BE3/e

K03 duLreHT napHoi koppessiuu ooJbiie 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. Pezynomamsi pecpeccuonro2o ananusa

HNuTtepnperupyem pe3ysibTaThl pErPECCUOHHOIO aHalM3a, MPEACTaBICHHbIE HA PUC.

Dependent — ums 3aBucuMOIi TepeMeHHOM — PricCe;

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

Multiple R — koaddunment MuOKecTBeHHOM Koppessiuu. R=0,924

R? - xosddumment nerepmunanmu. OH usmensercs 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% JMCIEPCUM 3aBHCHMOM
nepeMEHHOM Price 00bsACHSICTCS BapHalliei He3aBUCUMBIX ITEPEMEHHBIX;

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

F, df, p — F-kpurepuii, uncio creneHeld cBOOOIbBI, PUHATOE MIPH €ro pacyere, U
BEPOSITHOCTh OLIMOKM JUIsl HyJieBoM runore3sl F-tecta. F-Tect B perpeccuoHHOM

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



0,05 MOXHO 3aKJIIOYHUTh, YTO PpACCUMTAHHAS PETPECCHs YIOBIETBOPUTEIHHO
OTIHMCHIBAET CBSI3b MEKIY MCCIIEyEMbIMU MMPU3HAKAMU;

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

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

Std. Error — cramaptHas onrOka CBOOOJHOTO WICHA PErPECCHOHHOTO YpaBHECHUS
=390, 918;

T — xpurepuii CTploJIeHTa t HCIONB3YETCS ISl MPOBEPKH HYJICBOW THUIIOTE3BI O
paBeHcTBe (0 CBOOOJHOIO 4j€HA PErpecCHOHHOTO ypaBHEHUS. P — BepOsSITHOCTH
OIIMOKY ISl TOM HYJIEBOU TUIIOTE3bl. | =33,264;

Beta - crangaptuzoBanHbiii koaduiment perpeccuu. Pacuet beta koadduiuenTon
MO3BOJISIET OIICHUTh, B KaKOW CTENEHH 3HAYCHUS 3aBUCUMOM TEpPEeMEHHOU
OMPENENSAIOTCS 3HAUYCHUSIMH HE3aBUCUMOW TiepeMeHHoi. Takum  o0paszowm,
t(carat)=0,934, t(depth)=-0,05, t(table)= -0,6. 3mauut, Ooiblice BIMIHHEC Ha
pe3yibTaT OKa3bpiBaeT (pakTop carat, T.K. ero 3HaueHue OOJIbIIee MO MOIYJII0 CPEIU

OCTAJIbHBIX (PAKTOPOB.

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

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

CICcAyCT MHCKIIOYHUTh U3 I[EU'II:HGﬁIHGFO PaCCMOTPCHHUA B HAIICM aHAJIN3C. 3H3“IHT,

uckirodaeM daxrtopsl 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 1 13003 44| 3909183 33.2638 0.00
carat 0.933752 0.001681 7858.77 14.1509 555 3558 0.00
depth -0.054309 0.001731] -151.24] 48199 -31.3776 0.00
table -0.058515 0.001759 -104.47 3.1412 -33.2585 0.00

Puc.

21. Tabauya pecpeccuoHHbIX pe3yibmamos



BeiaBuraem runoresy Hp: mepemennbie carat, depth, table Bmustor Ha 1eny,
COOTBETCTBEHHO, ajbTepHaTHUBHas rumnore3a Hi: mepemennslie 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 MOJICIb XOPOIIO OINKMCHIBACT CBSA3h MEXKAY IICHOW Ha ajiMa3bl, BECOM U
obmeit rmyounoit (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 €€ 3HAaYCHHSIMH, KOTOpBIC IPEJACKA3BIBAIOTCA PErPEeCCHOHHON
MO/IETIBIO).

[TocTpouM YaCTOTHYIO THCTOTPAMMY OCTATKOB (pHC. 22).

Distribution of Raw Predicied Values
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Puc. 22. Yacmommnas eucmoepamma ocmamxos
Hcnonb3yst rima3oMepHbId METOJI, Mbl MOXKEM yTBEPkAaTh, YTO TUCTOTPaMMa UMEET
HOpPMAJIbHOE paclpesieieHre, XOTS W BUAHA HeOombimas acummeTpusi. UToOsI
MOATBEPAUTh WU OINPOBEPTHYTh HOPMAIBHOCTH pacIpeieieHUuss OCTATKOB IOCTPOUM

rpaduK HOPpMaJIBHBIX BeposiTHOCTEH (purc. 23).
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Puc. 23. Bepossmnocmuwiii epagux pacnpeoenenus ocmamrxos

Ha puc. 23 BUAHBI HE3HAYUTENBHBIC OTKJIOHEHHUS OCTaTKOB OT TEOPETHUECKOM
MPSAMOIl HOPMAJILHOTO PACTIPEJEICHHS. YUUThIBAsl, YTO OOJbILAs YacTh MPSAMOM JIEKUT B

JOIIYCTHUMBIX IIPCACIax, ACJIacCT BbBIBOJA, 4YTO JIMHEHHBIN pel"pCCCI/IOHHHﬁ aHaJIn3

npuMeHuM. 1 ypaBHEeHHE perpeccuu BbIBEIEHO BEPHO.

2.5. Tadauubl cCONpsIzKEHHOCTH

C ITIOMOIIBIO Ta6JII/II_I COIIPSPKEHHOCTU BBIICHHUM, €CTb JIM 3aBUCUMOCTb MCKIY

Ka4eCTBOM Cpe3a M SCHOCTHIO aiMasa.
BeraBuraem rumnotresy:
Ho: xadecTBO cpe3a (Cut) u sicHocTh anmmasa (clarity) 3aBucumer;
Hi: kadecTBO cpe3a (Cut) u sicHocTh anmmasa (clarity) He3aBrcHMBI,

[ Select up to B lists of grouping varables:

1-carat 1-carat L-carat 1-carat 1-carat 1-carat
2-aut 2 - cut 2 - cut 2-aut 2-aut
3 - color 3 - color 3 - color 3 - color 3 - color 3 - color
4 - darity 4 - clarity 4 - danty 4 - darity 4 - darity
S - depth 5 - depth 5 - depth 5 - depth 5 - depth S - depth
6 - table 6 - table 6 - tadle 6 - table 6 - table 6 - table
7 -price 7 - price 7 -price 7 - price 7 - price 7 -price
8-x 8-x 8-x 8-x B-x 8-x

9 -y 9-y 9-y 9-y 9-y G-y
10-2 0-2 10-2 10-2 10-2 10-2

J

Spread | Zoom Spread  Zoom Spread = Zoom Spread  Zoom Spread = Zoom Spread | Zoom
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@ | [2
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[Tonmyuaem ciemyroiue pe3yabTaThl (puc. 25-26).

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

(Marginal summaries are not marked)
clarity | cut | cut | cut | cut
1 2 3 4 5
SI2 466| 1081 2100, 2949 2598
Si | 408 1560 3240 3575
V81 . 170, 648 1775 1989
V82 | 261 978 2591 3357
VVS2 | 69 286 1235 870 260«
VS1 | 17 186 789 616
N [ 210 9% 84 205
IF 9 71 268 230
All Grps 1610 4906 12082 13791

Puc. 25. Ceoonas mabauya wacmom




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 M0 KaXJIOM TPYIe W WX MPOICHTHBIC COOTHOMIEHUS. Tak, MbI
BUJUM, 4TO OOJIBIIIE BCEro aiMa3oM C sicHOCThIO Sl1 (24,22%), u ¢ xauecTBOM 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 Chi-square df p
Pearson Chi-square | 4391 398! df=28 p=0.0000
M-L Chi-square 3465.907 df=28 p=0.0000

Puc. 27. Pacuém X-keaopama [lupcona
CornacHo pacuetam X-kBajapara Ilupcona p < 0,05, cnenoBarensHo, runore3a Ho
npuHEMaercsa. Takum oOpa3oMm, KadecTBO cpe3a (Cut) m scHocTh anmasa (clarity)

3aBHCHMBEI.

3akiloueHue

B xoz1e mpoaenanHoii paboTe MBI Ha MPAKTUKE 3aKPEIMIN 3HAHMS, [TOJyYCHHEIC B
Xo7e Kypca « AHaau3 JaHHBIX». CUMTAar0, 4TO IIeJb JOCTUTHYTA, AaHAIU3 JAaHHBIX alMa30B
¢ moMoIIbko makera Statistica mposeeH.

MHOromMepHble  CTaTUCTHYECKHE METOAbI  CPEId  MHOXECTBA  BO3MOIKHBIX
BEPOSATHOCTHO-CTATUCTHYCCKUX MOJIENIEH MO3BOJISIOT 00O0CHOBAHHO BBHIOpATh Ty, KOTOpas
HAWJIyYIIAM ~ OOpa3oM  COOTBETCTBYET  HCXOJHBIM  CTATHCTUYCCKUM  JAHHBIM,
XapaKTEPU3YIOIIUM pealbHOE IOBEACHHE HCCICAYEMO COBOKYITHOCTH OOBEKTOB,
OLIEHUTh HAJEKHOCTh W TOYHOCTHh BBIBOJOB, CIEIAHHBIX Ha OCHOBAHMH OTPaHUYECHHOTO
CTaTHCTUYCCKOr0 MaTepHaa.

WcxonHple maHHbIE OBUIM MPOAHAIM3MPOBAHBI C  TOMOIIBIO  (PaKTOPHOTO,
JUCKPMMHHAHTHOTO, TUCIICPCHOHHOIO aHaJIK3a, a TAKXKe ObUIM MPUMEHEHBI ONKCaTeIbHAS
CTaTHCTHKA W MOJCIb  MHOJKECTBEHHOM  PErpecCHH, PpPAcCUMTaHbl  TaAOJHUIIBI
COMPSDKEHHOCTH. MeTobl MHOTOMEPHOTO CTaTHMCTHYECKOTO aHaln3a XOPOIIO OIMKCAIIH
peallbHOC TOBEACHHE COBOKYIIHOCTH ajiMa3oB. BBIBOABI, CICIaHHBIC Ha OCHOBAaHHUU

Haf/'II[CHHOFO CTaTUCTHUYCCKOI0 MaTC€purajia TOYHbI U HAACKHBI.



[na oueHMBaHWS KypcoBoW paboTbl Ucnonb3yeTcs 4-6annbHas wwana: «OTNIMYHOY», «XOPOLLOY,
«y[OOBMNEeTBOPUTENBHOY, «HEYOBNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEePUEB U LUKarbl OLeHUBaHNS pe3ynbTaToB 0By4YeHus.

KpVITepI/II/I oueHunBaHudA LLkana oueHok

BbibpaHHble 0nsi Kypcoeoli pabombl OaHHble 8 r10ofHOU Mepe Ominu4Ho
omeeyvarom uensm u 3adavam uccriedosaHusi. KoppekmHo nposedeHa
npedsapumersibHas obpabomka OaHHbIX. KoppekmHo npumeHsitomcs
gce eblbpaHHbie Memodbl uccredosaHus. Mo ecem npumeHsembim
memodam MoJlyHeHHbIE XOPOoWo C meopemuyeckpol u rnpuknadHou

rnocmaHosKu 3adayu o0bocHoB8aHHbIe 8b1800bI. CdenaHo
KayecmeeHHOe 3aKrr4eHue rno eceli pabome 8 Uesiom.
BbibpaHHble 0Onsi Kypcosoli pabombi daHHbie 8 rMofHolU Mepe Xopowo

omeeyarom uenam u 3adavyam uccnedosaHusi. KoppekmHo nposedeHa
npedsapumernbHas obpabomka OaHHbIX. KoppekmHo npumeHsiromcs
ece 8blbpaHHbie Memoolb! uccriedosaHusi. 1o ecem npuUMeHsIeMbIM
mMemodam rosy4YeHHbIe 8b1800bI, HO 8b1800bI HEOOCMAaMO4YHO XOPOWO
060CHOBaHbl.  3akniodeHUe He 8 rofHOU  Mepe ompaxaem
useblironHeHue yenel u 3aday uccriedosaHus.

BbibpaHHble Onsi Kypcosol pabombl OaHHble 8 He [10ofIHOoU Mepe Yooenemeopu-
omeedarom uesnsm u 3adadam uccredosaHusi. Ecmb owubku 8 0OHOM mesibHO
unu  HeckosibKUX amarnax obpabomku OaHHbIX. He nonydeHsl
0b60CHO8aHHbIE 8bI800KI 10 M0 8CEM pe3yrbmamam uccedosaHus.
Kypcosasi paboma He ebinonHeHa, unu ebibpaHHble Onsi Kypcosol | Heydosnemeopu-
pabombl OaHHble HE omeeqarom uensam u 3adadam uccredosaHus, mesibHO
unu HerpasusibHO MpPUMeHsitomcs Memodbl 06pabomku OaHHbIX, unu
paboma He codepxxum 0b0CHOBaHHbIX 8b180008.




