MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEP>XOAKO

3aBenytowmin kacegpon

Mamemamu4yeckux memodoe uccriedosaHus ornepauyuti
y AsapHosa T.B.

A 29.05.2023 .

Ay

PABOYASA NPOMrPAMMA YYEBHOU OAUCLUUMINUHBI
B1.0.17. AHanu3 gaHHbIX

1. Koa n HaumeHoOBaHMe HanpaBfieHMA NOAroTOBKU/cneynanbHOCTU:
38.03.05 busHec nHopmaTHka
2. Mpodnnb nogroToBku/cneymanmsauus:
Bu3Hec-aHanUTMKa U cMCTeMbl aBTOMaTU3aUuu npeanpuaTUn

3. KBanudukauma BbinyckHuKa: 6akanasp
4. dDopma oby4yeHMA: oyHas

5. Kacdbeapa, oTBevalowlas 3a peanusaumio gUCLMNINHBLI: MatemaTnyeckmx MeToaos
nccnegoBaHusa onepauumm

6. CoctaButenu nporpammbl:  A3apHoBa TaTbsiHa BacunbeBHa, JOKTOP TEXH. HayK,
npocdheccop kadeapbl MaTtemaTU4ECKUX METOOOB NCCea0BaHWs onepauuin

7. PekomeHgoBaHa: HMC dhakynbTteTa lNpuknagHon MatemaTuku, UHPOPMATUKN N MEXAHUKK,
npoTtokon Ne7 ot 26.04.2023.

8. YuebHbIn roa: 2025/2026 CewmecTp(-bl): 5



9.llenu n 3apgaym y4eb6HOM AUCLUNIINHBI

B pamkax gaHHOro Kypca cnywaTtenu nonyyarT 3HaHMs O MaTeMaTU4eckoM annapate
aHanmMsa CTaTUCTMYECKMX [daHHbIX pasnuyHon npupodbl W npuobpeTatoT HaBblkKN B
MaTtemaTM4YeCcKOM MOAENUPOBaHUM NpoLiecca UccreoBaHus, T.e. B UCKyCcCTBE dhopManuaaumm
NMOCTaHOBKM pearibHOM 3aJauyn, KOTopoe 3aKflyaeTcd B YMEeHUM NepeBecTu 3agadvy C A3blka
npobrnemMHo-coaepaTenbHOro (aKoHOMUMYeECKOrO, COLIMONOrM4Y€ecKoro, MeONLMHCKOrO,
TEXHMYECKOrO M T.M.) Ha A3blK abCTPaKTHbIX MaTEMAaTUYECKNX CXEM N MOLENEWN.

3agaun gucumnnvHbl — QOPMUPOBAHUE 3HAHUW, YMEHUIA M HaBLIKOB MO Creaylowmnm
HanpaBreHMsIM: cnocobbl opraHM3auumn BbIBOPOK; MeToAbl MPOBEPKM CTATUCTUYECKUX TUMOTES;
ANCNEePCUOHHBIN aHanua; akTopHbIN aHanus; MeTodbl Krnaccudukaumn, OUCKPUMWMHAHTHBLIN
aHanus; [gepeBbsl pPELUeHWW; aHanuM3 BPEMEHHbIX PsSAoB, WCMNOMb30BaHWME COBPEMEHHOrO
nporpaMmmHoro obecneveHnsa onst CTaTUCTUYECKOrO aHanm3a gaHHbIX.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

[vcumnnuHa oTHocuTCst K obsisaTenbHbIM AvcuMnnnHaMm  6asoBoro  uukna. Ons usyveHus
Kypca HeobxoanmMbl 6a30Bble 3HAHWUSI JNIMHENHONM anrebpbl, MaTeEMaTU4YeCKOro aHanunsa, Teopum
BEPOSITHOCTEN, MaTeMaTUYECKON CTaTUCTUKN, METOA0B ONTUMMU3aALNN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTeribHOM
nporpamMmmbl (KOMAEeTEHLUSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kon Hasanne Kon( WNuaukaTop(sl) [Inanupyemble pe3yiabTaThl 00yUEHUS
KOMIIETEHIINH bl)
OIIK- Cnocobex OIIK- | OIIK-4.1 3HATh:

4 UCII0JIb30BaTh U 4.1 | Cobupaer U | — Meroasl (GOpMUPOBAHUS BHIOOPOK;
aJalnTUupoBaTh OIIK- | ananu3upyer — METOJbI TpEeABAPHUTEIBHOW 00pabOTKH
CYILIECTBYIOIME 4.2 | uapopmanuio JaHHBIX;
marematuueckue | OIIK- | mns  momnmepxkku — METOIBI oT60pa  MH(OPMATUBHBIX

METOJIbI U cUCTeMbl | 4.3 | IpUHATHS IIPH3HAKOB;
IIporpaMMHpPOBaHH pemenui — METOJBbl MPOBEPKH  CTATUCTUYECKUX
s 4715 pa3pabOTKH TUIIOTES;
1 peamsanin — METO/BI OLEHKH 3aBHCHMOCTH MEXIY
aJIrOPUTMOB KaTerOpUpPOBAaHHBIMH, IMOPSAKOBBIMH H
peteHwst

WHTEPBAIBHBIMU JaHHBIMHU;

— METO/bI TUCIIEPCHOHHOTO aHAJIN3a;

— MeToAbl (PaKTOPHOTO aHAIN3A;

— METOAbI KIaCCU(PHUKALIHN;

— METO/bl PErPECCUOHHOTO aHANIN3A;

— METO/Ibl aHAJIN3a BPEMEHHBIX PAIIOB;

YMETh:

— TIPOBOJUTH OTMPOCHI U AHKETHPOBAHUE
i cOopa uHpopMaIuK B 3a7ayax
MOJIICPYKKH TTPHHSATHUS PEIICHHH;

— aHaJTU3UPOBATh MHOTOMEPHBIE JaHHbIE
1 GOPMHPOBATH CHCTEMY METO/I0B HX
00paboTKy;

BIIA/IETh (MMETh HaBBIK(M)):

— moadopa MeToAoB cbopa MH(pOpMaLUU
W TPOBEPKH  KadecTBa  Mojenen
0o0paboTKM  JMaHHBIX B  3ajaydax

MPUKJIAAHBIX 3aaa4




NIPUHATHS PELICHUN;

— HMHTEpIpeTanuu MOJTY49EHHBIX
pe3yNbTaToOB B TEPMUHAX IMPHUKIIATHON
00JIaCTH C MENbI0 MOJYYECHUS HOBBIX
3HAHHUU U BBIBOJIOB.

OIIK-4.2 3HATh:
Hcnone3syer — METOAbl U IPOrpPaMMHBIE CPEACTBA
METOIbI U cobopa mHpopmaruu, HeOOXOAUMOM ISt
IIpOrpaMMHBIC pelieHus uccieq0BaTeIbCKUX 3a1ay,
CpeaACTBa — METOJbI MpOTrpaMMHBIE cpencTaa
0bpaboTKu aHanu3a WHPOPMALMKM I PEUICHUS
uH(OpMAIIH II0CTaBJICHHBIX Hay4YHO-
UCCIIEJIOBATEIbCKUX 3a/1ay;
YMETh:

— TPUMEHATH METOJIbI U IPOrPAMMHBIE
cpencTBa 00paboOTKH U
CTaTUCTHYECKOTO aHaJIN3a TAaHHBIX
JUISL pEIlIeHHUs TOCTAaBIEHHBIX 3aa4;

— HCIOJB30BaTh BO3MOYKHOCTH ITaKETOB
MPUKIATHBIX TPOTPaAMM IS
00paboTKu HHPOPMALIUU U PELICHUS
MOCTaBIICHHBIX 3a7a4;

BIIAJICTh (MMETh HABBIK(H)):

— HaBbIKaMH  moxbopa  METOAOB U
IPOrPaMMHBIX  CPEICTB  00pabOTKHU
UHPOpPMALIUU npu pelieHnn
MPUKIIAHBIX 33a4U.

12. O6bem gucUMNNINHbI B 3a4eTHbIX eguHMUax/Yac (s coomeemcmeuu ¢ y4e6HbIM AaHoM) —
5/180.

Popma NPOMEXYTOUYHON aTTeCTaLMM (3ayem/sK3ameH) K3aMeH

13. TpymoeMKkocTb No Buagam y4yebHomn paboTbl

TpynoemMKocTb
Bua yuebHol paboTsi Bcero Mo cemecTpam
Ne cemecTpa

KoHTakTHasa pabota

nexkumm 34 34

npakTuyeckune 16 16

B TOM 4mcne: nabopartopHble 16 16

CamocTtosiTensHasi pabota B TOM 4ncre: 78 78
KypcoBasi paboTa (NpoekT)
dopma NpoMeXyTO4HOM aTTecTauumm 36 36

WToro: 180 180

13.1. CopepxaHue QUCLUNIUHDI



n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNITUHBI C
CopepxaHve pasgena AMCUUNNHBI
ANCUUNNNHBI NOMOLLIbIO
OHNawH-Kypca,
QYMK *
1. Nlekuum
1 MepBuyHas ctatuctnyeckas | Lkansl nsmepeHumn. AHanus
0bpaboTka AaHHbIX YHuUunpoBaHHoe npeacTaBneHve  PasHOTUMHBLIX | AaHHbIX
OAaHHbIX. 38.03.05
Cnocobbl 3anonNHeHNst NPONYyLEHHbIX AaHHbIX.
Busyanusauna MHOroMepHbIX AaHHbIX.
AHanu3 pesko Bblgenswwmnxcs HabnwgeHnn
2 MpoBepka cratuctudecknx | OCHOBHbIE TUMbl [MMNOTE3, MPOBEpPsSieMbIXx B xode | AHanua
rmnotes B  MpUKNagHbIX | CTAaTUCTUYECKOro aHanusa u MoAennpoBaHuS. OaHHbIX
3agavax KpuTepwuin 3HakoB Anst OAHOM BbIOOPKMU. 38.03.05
Kputepuin MaHHa-YUTHMW.
Kputepuin YunkokcoHa.
Kputepuin 3HakoB Ans aHanu3a napHbIX MOBTOPHbIX
HabnogeHun.
Kputepuin 3HakoBbIX PaHrOBbIX CyMM YUIKOKCOHA.
[MpoBepka rMnoTes, CBA3aHHLIX C MNapameTpamu
HOpMaInbHOro pacnpegeneHus.
3 [dvcnepcuoHHbI aHanuns OpHoaKkTOpHbIN AUCNEPCUOHHBIN aHanu3 AHanus
MHorohaKkTopHbI AUCNEPCUOHHbIN aHanus OaHHbIX
PaHrosbIn AMCNEPCUOHHbLIN aHanu3 38.03.05
4 AHanns CTPYKTYpbl M | AHann3 TeCHOTbl CBA3M MeXay KONMyecTBeHHbIMU | AHanus
TECHOTbl ~ CTaTUCTMYECKOW | NepeMeEHHbIMMU. OaHHbIX
CBA3N Mexay | AHanua3 cTtaTUCTUYECKOM CBA3M Mmexay nopsgkosbimu | 38.03.05
uccnegyemMbiMu nepemMeHHbIMU.
nepeMeHHbIMU. AHanns  cBfAsen  Mexay — KnaccuuKauWoHHbIMA
nepemMeHHbIMMU.
5 @PaKkTOpHbIN  aHanu3 npu  XKecTko UKCMPOBaHHOM | AHanua
DaKkTopHbIN aHanu3 Konunyectee hakTopos OaHHbIX
PaKTOpHBIN aHanus npv HedukecnposaHHom | 38.03.05
Konuyectee hakTopos
MeToabl BpalleHnsa 1 nHTepnpetaumnmn akTopos
6 PacnosHaBaHue o6pas3oB u | CyLHOCTb, TMnonorusaumsi " npuknagHas | AHanus
TMnomnorm3aums OoOGBbEKTOB B | HAMPaBNEHHOCTb 3adad Krnaccudukauum o0 bLEKTOB. OaHHbIX
coumanbHoO — | Knaccudpmkauma npu Hanuuum obyyarowimx BbiGopok | 38.03.05
3KOHOMMUYECKNX (OMCKPUMUHAHTHLIN aHanms).
nccrnegoBaHusIx. Knaccudpmkauma 6e3 obydeHuss (napamMeTpuyecKui
cnyyan): pacllienneHve CcMecel  BepOSITHOCTHbIX
pacnpeeneHun.
Knaccudpumkauma 6e3 obyyeHus (HenapameTpuyecKum
cnydan): Knactep-aHanma.
7 BpemeHHble pagpl lMoHATne BpeMeHHoro psaa. AHanuns
KOMNOHEHTLI BpEMEHHBIX PSAOB. OaHHbIX
CraumoHapHble BpeMeHHble psagbl U UX OCHoBHble | 38.03.05
XapaKkTepUCTUKMN.
HecnyyaiHas cocTtaBnsollas BpeMeHHOro psga wu
MEeTObl ero crinaxmnBaHus.
Mopgenu HecTauuoHapHbIX BPEMEHHbLIX PSOOB UM UX
naeHTndmkaums.
[MporHo3npoBaHMe  9KOHOMUYECKMX  MoKasaTenewn,
OCHOBaHHOE Ha UCMOJSIb30BaHUN BPEMEHHbIX PSOOB.
2. JlabopaTopHble 3aHATUSA
1 MepBuyHasa cratncTnyeckas | AHanM3 OaHHbIX B MakeTe CTaTUCTUYECKOro aHamnusa | AHanus
0bpaboTka AaHHbIX JaHHbIX MO TeMam: JaHHbIX
-LWkansl nsmepeHun. 38.03.05

-YHUMumpoBaHHoe MpeAcTaBneHMe  pPasHOTUMHbIX




OaHHbIX.

-Cnoco6bl 3anonHeHns NPONyLEHHbIX AaHHbIX.
-Busyanusaumst MHOroMmepHbIX AaHHbIX.
-AHanu3 pesko Bblaenswmxcs HabnogeHmmn

lMpoBepka CTATUCTUYECKUX
rmnoTes B  MpuKNagHbIX
3agavax

AHann3 paaHHbIX B NakeTe CTaTUCTUYECKOro aHanmsa | AHanus
OaHHbIX N0 TemMaMm: OaHHbIX
- Kputepuin 3HakoB onst o4HON BbIGOPKMN. 38.03.05
-Kputepuit MaHHa-YuUTHuN.

-Kputepuin YunkokcoHa.

-Kputepuit 3HakoB Anga aHanusa napHbIX NOBTOPHbIX
HabnogeHun.

-KpnTepuit 3HaKoBbIX paHroBbIX CYMM Y UIIKOKCOHA.
-MpoBepka runoTes, CBsA3aHHbIX C NapaMeTpamu
HOpMarnbHOro pacnpegenexus.

[ncnepcuoHHbIn aHanms

AHanu3 pJaHHbIX B NakeTe CTAaTUCTMYECKOro aHanu3a | AHanus
AaHHbIX MO TEMaM: OaHHbIX
-OgHoakTOpHbIM AUCNEPCUOHHbBIN aHanms. 38.03.05
-MHorohakTopHbIi ANCNEPCUOHHBIN aHanms.
-PaHroBbIvi AncnepcmnoHHbIN aHanms.

AHanus CTPYKTYpb! "
TECHOTHI CTaTUCTUYECKON
CBA3N Mexay
ncecnegyemMbiMm
nepemMeHHbIMMU.

AHann3 TEeCHOTbl CBSI3M MEXAY KOMMYecTBeHHbIMU | AHanu3
nepeMeHHbIMM B MakeTe CTaTUCTUYECKOro aHanmu3a | AaHHbIX
OaHHbIX. 38.03.05
AHanu3 cTaTuCTMYECKOW CBSA3N Mexay NopsaKOBbIMM
nepeMeHHbIMM B MakeTe CTaTUCTUYECKOro aHanuaa
JaHHbIX.

AHanua cBa3en  Mexay — KrnaccumkaunmoHHbIMMU
nepeMeHHbIMM B MakeTe CTaTUCTUYECKOro aHanuaa
JaHHbIX.

daKTopHLIN aHanuns

DaKTOpHbLIA  aHanua3 npu  XecTKo UKCMPOBaAHHOM | AHanua
KonmyecTtBe aKTOpOB B MNakeTe  CTATUCTMYECKOrO | OaHHbIX
aHanmsa gaHHbIX. 38.03.05
PaKkTOpHBIN aHanus npu HeMKCMpOBaHHOM
KonmyecTBe (aKTOpOB B NakeTe  CTaTUCTUYECKOro
aHanusa gaHHbIX.

MeToabl BpalleHns M WHTepnpeTauun akTopos B
naketTe CTaTUCTMYECKOro aHanusa JaHHbIX.

PacnosHaBaHue o6pa303 n
TMnonornsauns oOGbEKTOB B
couunanbHo -
OKOHOMUYECKNX
ncenenoBaHUAXx.

Knaccudpmkaums npu Hanuuum obyyawowmx BbIOOpoK | AHanma
(ANCKPUMUHAHTHBIN aHanua) B nakeTe | AaHHbIX
CTaTUCTUYECKOro aHanm3a gaHHbIX. 38.03.05
Knaccudpmkauma 6e3 obydeHuss (napameTpuyeckui
cnyyan): pacllenneHve CcMecel  BepOSITHOCTHbIX
pacnpeeneHunin B nakete CTaTUCTUYECKOro aHanmsa
JaHHbIX.

Knaccudpukaumns 6e3 obyyeHus (HenapameTpuyeckui
cnydan): Knactep-aHanu3 B NakeTe CTaTUCTMYECKOro
aHanmsa gaHHbIX.

BpemeHHble pagbl

lMporHo3npoBaHne  3KOHOMUYECKMX  Mnokasateneun, | AHanms
OCHOBaHHOE Ha UCMONIb30BaHUN BPEMEHHbLIX PSAOOB B | AAHHbIX
nakete CTaTUCTUYECKOro aHanusa AaHHbIX. 38.03.05

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

HanmeHoBaHue TeMbl

Buapl 3aHaTUR (4acoB)

Ne (pasgena) gucumnmuHel
n/n CamocTosaTensHas
JNlekumu | MNpaktnyeckne | JNlabopaTopHble Bcero
paboTta

1 MepBnyHas cTatucTmyeckas 4 2 2 10 18
00paboTka AaHHbIX
MpoBepka CTaTUCTUYECKNX 6 4 2 10 22
rmnoTes B NPUKagHbIX 3agadax

3 | InMcnepcuoHHbIM aHanms 2 2 2 6 12

4 | AHanua CTPYKTypbl U TECHOTHI 8 2 2 10 22




CTaTUCTUYECKON CBA3N Mexay
uccrnegyeMbiMu NepeMeHHbIMMN.
2 2 2 6 12
> daKTopHbLIN aHanus
PacnosHaBaHne o06pa3oB U 4 2 2 10 18
g | Tvnonorusauns 0b6bekToB B
coumanbHO — 9KOHOMMUYECKMX
nuccrnegoBaHUsIx.
7 | BpemeHHble psgbl 8 2 4 12 26
8 | KypcoBasi paboTta 14 14
NToro 34 16 16 78 180

14. MeToau4yeckue ykasaHus ans obyyarowmxcsi No 0CBOEHUI0 AUCLUNITUHbI

,D,J'IH nydquiero ycBOoeHuA Matepuana CTtydeHTaM peKkoMeHOayeTCA [OOMallHAA pa60Ta C
KOHCMEeKTaMun  NeKuun, npe3eHTauusiMu, BbIMOSTHEHWE  MNPaKTUYEeCKUX  3adaHun  Ans
camocToATenbHOM  paboTbl,  BbiNOfAHeHMe  nabopaTtopHbiXx  paboT,  MCnonb3oBaHWe
pPEKOMEHOO0BaHHON NMTepaTypbl U MeTOAMYECKUX MmaTepuanoB. B pamkax obuwero obbema
4yacoB, OTBEAEHHbIX AN  U3yYeHUs OUCUMNNAWHBI, NpeaycMaTpuBaeTCs  BbINOSIHEHME
cnegylowmnx BUOoOB camocTtosiTenbHbix paboT ctyaeHTtoB (CPC): mM3yyeHne TeopeTuveckoro
mMaTepuana, BbIMOSIHEHME B MakeTe CTaTUCTUYECKOro aHanmsa AaHHbIX 3adaHui No Temawm,
N3yYEHHbIM Ha NTEKLMOHHbIX N MPAKTUYECKUX 3aHATUS.

Mpwn MCMNoNb30BaHNN AVNCTaHLUMOHHbIX obpasoBaTenbHbIX TEeXHOOori
n 3NEeKTPOHHOrO oby4eHus BbIMOSHATL BCE yKasaHusi npenogasaTenewn,
BOBpeMsi ~ nogknoyatbcs Kk online  3aHATMAM,  OTBETCTBEHHO  NOAXOAUTb K

3aJaHNsM ans caMoCTOSATENbHOW paboThl.

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAUMbIX ANA OCBOEHUA AUCLUNIINHBI (Criucok numepamypbl 0QpOPMISEMCs 8 COOmeemcmeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obuwjas ckeo3Hasi Hymepauyusi 071 8cex 8u008 UCIMOYHUKO8)

a) OCHOBHas nutepartypa:

Ne n/n MICTOYHMK
Kotukos, I. E. AHanna gaHHbIX : y4ebHO-meToamdeckoe nocobue / . E. KotukoB. — CaHkT-
1 MetepOypr : CM6IMTIMY, 2019. — 48 c. — ISBN 978-5-907184-46-6. — TeKCT : 3NEKTPOHHbIN //

JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL: https://e.lanbook.com/book/174498
BonbdcoH, M. b. AHan13 gaHHbIx : y4ebHoe nocobue / M. b. BonbgcoH. — CaHkT-INeTepbypr :
2 CneryT wm. M.A. Bonuy-BpyeBuua, 2015. — 81 c.— TeKCT: 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 pon. — Mockea : PTY MUP3A, 2020. — 155 c.— TekcT:
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6MbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/171433.

6) LononHuTenbHas NuTeparypa:

Ne n/n McToYHUK
lopenos, B. WN. AHanu3 cTaTUCTMYECKMX [AaHHbIX : npakTukym : [16+] / B. V. openos,
T.H.llepawesa ; Poccunckaa wMexayHapogHas akagemus Typuama. — Mocksa
4 YHuBepcutetckas kHura, 2015. — 120 c. : wn. — Pexum poctyna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=574944. — bubnuorp.: c. 107. — ISBN 978-
5-98699-151-1. — TeKCT : 9NEeKTPOHHbIN.

Aranako, C. A. Cratuctnyeckue MeTogbl aHanmusa [aHHbIX : y4ebHoe nocobue : [16+] /
C. A. AranakoB ; OMcCkuin rocygapcTBeHHbIn yHuBepcuTeT um. ®. M. [JoctoeBckoro. — OMCK :
Omckun rocygapcTtBeHHbin yHuBepeuteT M. ®.M. JocTtoesckoro, 2017. — 92 c. : Tabn., rpad.,

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

XKykosckun, O. U. UHdopmaLMoHHbIE TEXHOMOIMM U aHanu3 OaHHbIX @ y4ebHoe nocobue /

6 O. N. XXykosckun ; Tomckmi [ocynapCTBEHHbIM  YHUBEPCUTET CUCTEM  yMNpaBreHus U

paguoanekTpoHukn (TYCYP). — Tomck : 3nb KoHTeHT, 2014. — 130 c. : cxem., un. — Pexunm
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

| | Bu6nmorp.: c. 126. — ISBN 978-5-4332-0158-3. — TEKCT : aNeKTPOHHbIN.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHbIE pecypchl (0mUmanbHble PecypCbl MHTEPHET)*:
Ne n/n Pecypc

1. | O6C JlaHb

2. | 35C HOPAUT

3. edu.vsu.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adavyHuku, Memodu4yeckKue yKalzaHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOoYHUK

3y6os, H. H. Ctatuctuka B bmomeanumHe, chapmauum n papmaveBTuke : yuebHoe nocobue :
[16+] / H. H. 3y6os, B. N. KyeaknH, C. 3. Ymapos ; nog obw. pea. W. A. HapkeBunya. — Mocksa ;
1 BepnuH : Anpekt-Meawna, 2019. — 386 c. : nn., Tabn. — Pexum goctyna: no noanucke. —

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 : 3NEKTPOHHbIWN.

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

2 LLKONbl 3KOHOMUKM, 2012. — 312 c. — Pexxum gocTtyna: no nognucke. —

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

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOM
OUCUMNNUHBbI, BKIOYasA [AOUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
anekTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4eHue).

[Tpu peanu3anuu JIACIUTIIIIMHBI MOTYT HCIIOJIb30BATHCSA TEXHOJIOTUU
3IEKTPOHHOTO oOydeHHWss W  JWCTAHIMOHHBIE  OOpa30BaTECbHBIE  TEXHOJOTHUH
Ha Oaze Tmoprama edu.vsuru, a TakXke JpPyrue JIOCTYNHBIE PECypChl  CETH
HNutepHer.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHLI:

Jlekumn: nekumoHHast aygutopus, ydebHas mebernb, KoMmnbiTep (HOYTOYK), MynbTUMEeANNHOE
obopyaoBaHue (NPOeKTop, aKpaH, CPeACTBa 3ByKOBOCMNPOM3BEAEHMS).

MpakTuyeckne n nabopaTopHble 3aHATMSA: Cheunanu3npoBaHHas ayauTopus, OCHaLLeHHas
yyebHon mebenbld U nepcoHanbHbIMW KOMMbKOTEPAMU AN MHOMBUAYaANbHOW paboTbl C
BO3MOXHOCTbIO MOAKMIYEHNa K cetn «MHTepHeT» (KOMMbIOTEPHbIe KIaccChl, CTyaun),
MynbTMMeannHoe obopyaoBaHmne (NPOEKTOp, 3KpaH, CpeacTBa 3ByKOBOCNPOU3BEAEHNS).
CamoctoaTtenbHasa paborta: yyebGHass Mebenb, KOMMNbIOTEPHBIA KNacc, KOMMbHTEP C
BO3MOXHOCTbIO NOAKIMOYEHUS K ceTu «HTepHeT» n nnatdopmMme ISMNEKTPOHHOIO yHMBepcuTeTa
By (LMS moodle).

MporpammHoe obecneveHune:

- OC Windows 8 (10),

- NHTepHeT-6paysep (Mozilla Firefox);

- MO Adobe Reader;

- MakeT CTaHO4aPTHbIX OPUCHBIX NPUNOXEHUIN ANs paboTbl C AOKYMEHTamMu, Tabnuuamm
(MonOdwmc, LibreOffice);

- cneuynanuaunposaHHoe N0, gonyckaeTca gemoBepcus Unm BupTyanbHbli aHanor N0

19. OueHo4Hble cpeacTBa Ans npoeneHusA TeKyI.Ll,eI7I n ﬂpOMe)KyTO‘-IHOﬁ aTtrecrtauum



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

MopanoK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs

CoAepXXaHNeM crieQyrLmx pasaenos AUCLUNIUHDIL

HanmeHoBaHue WHankaTop(bl)
I_Il\ﬁl pasgena QucumnIivHbI Ko“&';?;;a"' OOCTUXKEHUsA OueHouHble cpeacTea
(mogyns) 5 KOMMeTeHUnn
MepBuyHas OIIK-4.1
cTaTUcTnyeckas OnK OIIK-4.2
1. | obpaboTka AaHHbIX -4 ' 3agaHve ana nabopaTtopHoi paboThbl 1
OIIK-4.3
Mposepka OIIK-4.1
CTaTUCTUYECKUX TMnoTes OIIK-4.2
2. B NpUKNaaHbIX 3aaadax OriK-4 OIIK 4'3 3apgaHve ans nabopatopHoi paboTbl 1
[ncnepcuoHHbI OIlIK-4.1
aHanuma -
3 OrlK-4 83? jé 3apaHue anst nabopatopHoi paboTsl 1
AHanns CTPyKTypbl # OIIK-4.1
TECHOThI OIIK-4.2
4 | cTaTUCTUYECKOW CBS3M OrK-4 OIIK-4.3 3apaHue ans nabopaTtopHol paboTsi 1
Mexgy wuccnegyemMmbiMu )
nepemMeHHbIMU.
OrK-4 OIIK-4.1
®akTopHbIN aHanu3 -
5 OIlK-4.2 B3apgaHue ansa nabopaTopHon paboThl 2
OIIK-4.3
PacnosHaBaHue OrK-4 OIIK-4.1
obpasoB n OIIK-4.2
TUnonornsauuns y
6 | omexton B COLMANBHO OI1K-4.3 3agaHvie anst nabopaTopHoit paboTsl 3
- 9KOHOMMYECKNX
nccnenoBaHusX.
BpemeHHble pagel OliK-4 OIIK-4.1
7 OIIK-4.2 3apaHue gna nabopaTtopHon paboTsl 4
OIIK-4.3
MpomexyToyHas aTTectauus TecT
cdhopmMa KOHTpONs - 3K3aMeH MpakTuyeckoe 3agaHue

20 TunoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwue
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPOSb yCNeBaeMocCTun

KOHTpOJ‘Ib ycnesaemMoCTn no ancumninmHe ocyuwecTBndaeTCa C NOMOLLbHO creayrLwnx OLueHOYHbIX

cpeacTs:
TecToBble 3agaHus, JlabopaTopHble paboTbl, YCTHBIN ONpPOC

1. JlabopaTopHas padora Nel

1. B npennoxxennoMm Bam ¢aiine «Tabmuiia kBapTup» paccMmoTpute nepeMmenHyro llena. Beraucnmre

BCE OMMCATENIbHbIE CTATUCTUKU M TIOCTPOMTE MPOCTEHIINEe CTaTUCTHUECKUE TpaduKU I TaHHOU
MIEPEMEHHOH, POBEPHTE TUIOTE3Y O HOPMAIBHOCTH, HCIOIb3Ysl TI1a30MEPHBIN METOJ] IPOBEPKU
Ha HOPMaJIbHOCTb. [IpoMHTEpNpETHPYITE MTOIyYEHHBIE PE3YIBTATHI.



N

B mpennoxennom Bam aiine «Cars» paccmoTpute nepemenHyio llena. Berumciurte Bce
OINUCaTEIbHbIE CTATUCTUKU M IOCTPOMTE MPOCTEHIIME CTATUCTHUYECKHE IpadUKu A TaHHOH
IIEPEMEHHOM, POBEPHTE TMIIOTE3Y O HOPMAIBHOCTH, MCIONb3Ysl TJIA30MEPHBIN METOJ IPOBEPKU
Ha HOPMaJIbHOCTb. [IpoMHTEpNIpETUPYITE TOIyYEHHBIE PE3YIbTATHI.

3. B mpemnoxxennom Bam (aiine «Tights» paccmorpute nepemeHHyto llena. Bwramcnure Bce
OIMCaTEIbHbIE CTATUCTUKU M IOCTPOMTE MPOCTEHIIME CTATUCTHUYECKHE I'padUKu A TaHHOH
[IEPEMEHHOM, IIPOBEPHTE TMIIOTE3Y O HOPMAIBHOCTH, MCIOJIb3Ysl II1a30MEPHBII METOJ] IPOBEPKU
Ha HOPMaJIbHOCTb. [IponHTEpNIpETUPYITE TOIyYEHHBIE PE3YIIbTATHI.

4. B npemiokeHHOM BaM (aitnie «Tabmuia kBapTup» paccMoTpuTe nepemennyro Llena. Beraucnure
BCE ONMCATENIbHbIE CTATUCTUKU M IOCTPOITE MpoCTeiIne CTaTUCTUIECKUe rpaduKy JUIsl JAaHHOU
[IEPEMEHHOH, IPOBEPHTE TMIIOTE3Y O HOPMAIBHOCTH, MCIOIb3Ysl II1a30MEPHBII METOJ IPOBEPKU
Ha HOPMaJIbHOCTb. [IpoMHTEpNIpETUPYITE TOIyYEHHBIE PE3YIIbTATHI.

5. B mpemnoxxennom Bam (aitne «IIpogoinKUTEIbHOCTh KHU3HH» PACCMOTPUTE TMEPEMEHHYIO «B
ropoze». Beuucnure Bce ONMUCATENBHBIE CTATUCTUKU U IIOCTPONTE NMPOCTEUIINE CTATUCTHYECKUE
rpaduKy JUIS JaHHOW TIEPEeMEHHOW, IPOBEPHTE THUIOTE3y O HOPMAJIBHOCTH, MCIIONIb3Ys
IJIA30MEPHBIA  METOJ IPOBEPKM HA  HOPMalbHOCTH. lIpomHTEpmpeTupyiTe MNOIYy4YCHHbIE
pe3yJIbTaThI.

6. B mpemnoxenHoMm Bam (aitne «IIpogosKUTENbHOCTh KU3HM» PACCMOTPUTE MEPEMEHHYIO «B
cesie». Bplunciure Bce omucareabHble CTaTUCTHKU M MOCTPOMTE MPOCTEHIINE CTATUCTUYECKUE
rpaduKy JUIs  JAaHHOW IEPEeMEHHOW, IpOBEpPbTE€ TUIOTE3y O HOPMAJIBHOCTH, HCIIOJIb3YS
[VIA30MEPHBIA  METOJ IPOBEPKHM HA  HOPMAJIBHOCTh. IIpoMHTEpHpeTHpyHTE IOJIy4CHHBIE
pe3yJIbTaTHI.

7. B mpemnoxenHoMm Bam (aiine «IIpogoimKUTeIbHOCTh KHU3HH» PACCMOTPUTE MEPEMEHHYIO «B
cesie». Bpluucinre Bce ommMcarenbHble CTaTUCTHKU M MOCTPOMTE MPOCTEUINNE CTATUCTUYECKUE
rpaduku Uil JAHHOW IIEPEMEHHOM, IpOBEphTE THIOTE3Y O HOPMAJIbHOCTH, HCIHOJIb3YS
IJIA30MEPHBIA  METOJ IPOBEPKM HA  HOPMajbHOCTH. lIpomHTEpmperupyiTe mNOIy4YeHHbIE
pe3yJIbTaTHI.

8. B mpemnoxenHom Bam aiiie Adstudy (craHmapTHbIE HpPUMEPHI) PACCMOTPUTE IEPEMEHHBIC
«Gender» u «Adverty. IIpoBepbTe rUIOTE3y O HE3ABUCUMOCTH ITUX JIBYX IPU3HAKOB.

9. B npemnoxeHHOM BaM (aiisie «IIKOJBHUKMY» paccMOTpHTE mepeMeHHbie «Continuation decisiony
u «1 for girls, 0 for boys» . [IpoBepbTe TUIOTE3y O HE3ABUCUMOCTH ITHX JABYX MPU3HAKOB.

10. B mpemnoskeHHoM BaM (haiiiie «IIIKOJBHUKH» paccMOTpUTe repeMenHbie «Continuation decisiony
u «Number of younger siblings (at age 16)». IlpoBepsTe runoTe3y 0 He3aBUCUMOCTH 3THX JIBYX
MIPU3HAKOB.

11. B npennoxeHHoM BaM (aiine «KadecTBo paboThl» paccMoTpute nepeMeHHble «lIpruopureTsl B
pabote» u «CoctaB cembu». [IpoBepbTe runore3y o He3aBUCUMOCTH 3THX JIBYX IIPHU3HAKOB.

12. B npemnoxxenHoM BaM ¢aitie «1960-1985» paccmotpute nepemennsie «NOIL» u «INTER».
[IpoBephTe runoTe3y o HeE3aBUCUMOCTH 3THUX JIBYX NPU3HAKOB.

13. B npennoxennoMm Bam ¢aitne NEW11 npuBenens! nanusie 06 o0bemMax mpoaax B 15 marazunax
710 ¥ TI0cTIe peKJiaMbl. BBISICHUTD, 3HaUuM J11 3G (EKT peKIambl.

14.C nomompio t-TecTa JJisl HE3aBHCHUMBIX IMPHU3HAKOB IMPOBEPHTE TUIOTE3Yy O TOM, CpEIHUE
3nauenus nepemenHoir « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» 0JWHAKOBBI ISl MATBYUKOB U JeBOYEK. Dalil «IIKOTBHUKI.

15.C nomompio t-TecTa JJIsl HE3aBHCHUMBIX IMPHU3HAKOB IMPOBEPHTE TUIOTE3Yy O TOM, CpEIHUE
3HAUCHHS TICPEMEHHON «price» OJIMHAKOBBI JUIA PpAa3JIMYHBIX 3HAYEHUH IEPEMEHHOU
«foreign/russiany. ®aiin «Mydatay.

16. C momompio t-Tecta sl HE3aBUCHMBIX IMPU3HAKOB IIPOBEPHTE TUIOTE3Yy O TOM, CpEIHHUE
3HAYCHHS TEPEMEHHOU «PriCe» OJMHAKOBBI JUIS Pa3JIMYHBIX 3HAYCHUI TMEepeMeHHOH «Statusy.
daiin «Mydatay.

17.C nomomipio t-tecta A HE3aBUCHUMBIX IPU3HAKOB IPOBEPHTE TUIIOTE3y O TOM, CpeIHHuE

3HadyeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to

continuation decision)» OJWHAKOBHI Il MAIBYMKOB U JIeBoUeK. Dailsl «IIKOJIbHUKNY.



18. C momompio t-Tecta JUIsi HE3aBUCHMBIX NPU3HAKOB IPOBEPHTE TUIIOTE3Y O TOM, CpEIHHUE
3HAYCHHS TIEPEMEHHOM «IIeHa » OJMHAKOBHI I pa3audHbixX pupMm. Daitn «Tighty.

19. C momopto t-Tecta A 3aBUCUMBIX NPU3HAKOB MPOBEPHTE THIIOTE3Y O TOM, CPEIHHE 3HAUYCHUS
nepemennoit «GDP60» wu mepemennoit «GDP85» paBubl (HeT 3dpdekra Bpemenn) Paitn «1960-
1985».

20.C mnomolIsio JUCIIEPCUOHHOTO aHalIW3a I[POBEPHTE BIMSHUE «OKpPYra» Ha «ypOBEHb
6e3paboTuuby. Daiin «dkoHOMUKa». [IponHTEpHIpeTHpYiiTEe MOTYyUYSHHbIE PE3YIbTATHI.

21.C nmoMomipl0  JHUCIIEPCHOHHOTO aHallu3a IMPOBEphTE BIUSHUE «OKPYyra» Ha «KO3(QQOUIUEHT
paccioenus». daiin «9xoHoMuKkay. [IpouHTEepnpeTUPYITE MONYUEHHbBIE PE3YIbTATHI.

22. B npemnokenHoM BaM (aitie Employees zakomupyiite nepemennyio Age TpeMs 3HAUYCHUSIMH
(Momozible, CpenHU BO3pacT, 3penblii Bo3pacT). [IpoBephTe ¢ MOMONIBIO AUCHEPCHOHHOTO
aHanM3a BIUsHUE Bo3pacTa Ha 3apabotok (“SALARY?”). IlpouwHTepnpeTupyiTe MOJIY4CHHBIC
pe3yJIbTaThI.

23. C nomompl0 JUMCHEPCUOHHOTO aHaldn3a MPOBEPHTE BIMSHUE «IUArOHAb) Ha «ueHy». Daiin
«LCDw. IlponnTepnpeTupyite NoJy4yeHHBIE PE3YIbTATHI.

24. C moMonIp0 JUCIIEPCHOHHOTO aHanu3a npoBepbTe BiausHue «TCO» Ha «eny». @aitn «LCDy.
[IpouHTepnpeTHPYHTE MOTYUEHHBIE PE3YIIBTATHI.

25. B mpemyoxxenHoM Bam (aiiie «Mydata» 3akomupyiiTe MEPEMEHHYIO «run» TpeMsl 3HAYCHUSIMU
(ManeHpkui, cpenHui, Oospioif). IlpoBepbTe ¢ MOMOLILIO AUCIIEPCUOHHOTO aHAIW3a BIUSHUE
npobera Ha neny. [IpouHTepnpeTupyiiTe MoIy4eHHbIE PE3yIbTATHI.

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

NOIL (dummy) 1 mutst cTpasbl, He qoObIBaromiel HedTh, O - 1715 TOOBIBAIOIIEH;

INTER (dummy) 1 11t cTpaHbl C XOPOIIUM KayeCcTBOM JaHHbBIX, 0 - B IPOTUBHOM CITy4ae;

OECD (dummy) 1 1t cTpaHbl

GDP60 BBII na nymry nacenenus B 1960 r.;

GDP85 BBII na nymry nacenenus B 1985 r.;

GDPGRO cpennuii poct BBII Ha nymy Hacenenus ¢ 1960 r. mo 1985 r. (8 %);

POPGRO cpenHuit poct paborocnocooHoro Hacenenus ¢ 1960 r. mo 1985 r. (B %);

IONY CpeIHsis JOJIS MHBECTHINN (BKITIOUYAs TOCYJapCTBEHHBIC) B 00IIeM 00beMe
BBII ¢ 1960 r. mo 1985 1. (B %);

SCH cpenHsis 10751 paboTOCTIOCOOHOTO HACEJICHHSI, UMEIOIIAs TTOJIHOE CPEIHEE
obpazoBanue ¢ 1960 r. mo 1985 r. (B %);

LIT JIOJISL JIFOJIeH CpeIu HaceJIeHUs cTapiie 15 jieT, yMeIonux YuTaTh U MUcath B
1960 r.

1.

JlabopaTopHas padora Ne2

B npeanoxkeHHOM daline coaeprkatcsa pesybTaTbl YETbIPEX TECTOB A5 NOXWUAbIX Ntogen: arith —
apudmetnyecknin Tect, info — MHPOPMALMOHHDBIN TecT, picture - TecT AOMNOJIHEHUS KAPTUHOK,
similars — Tect Ha nogobue. MpoBecTy GaKTOPHbIN aHaN3 Ha OCHOBE AAHHOW BbIOOPKM. OCTaBUTbL
ONTUMa/NIbHOE KOAMYecTBO (aKTOPOB, OLEHUTb KayecTBO BOCCTAaHOBNEHWUSA KOPPENALNOHHOM
MaTpuUpbl,  UCNONb3ya rpaduUUEcKUii aHanM3 U MeTodbl BpalleHMA A[aTb MHTepnpeTauuto

NONYy4YEHHbIX d)aKTOpOB yepes ncxogHble nepemeHHble.

JlabopaTopnas padora Ne3



BeInonHuTh creaymolnee 3aaHue 0 JUCKPUMHMHAHTHOMY aHAIU3Yy B IIAKETE NMPUKIAAHBIX IIPOrpaMM
Statistica :

1.

wn

11.

ITpoBepuTh NPeANOChUIKH JUCKPUMHHAHTHOIO aHAIN3a Ul IPEJIOKEHHbBIX JAHHBIX:

1.1 . HopmanbHOCTB pacipeieneHus IPU3HAKOB BHYTPU TPYIIIL.

1.2 . CoBnazieHne KOBapHallMOHHBIX MaTPHIl BO BCEX IPyIIax.

[TocTpouTh MaTpHLbl MEXTPYIIIOBOIO U BHYTPUTPYIIIOBOTO PACCEUBAHUS.

[TocTpouTh TUCKPUMUHAHTHBIE (YHKLUU.

[To crangapTH30BaHHBIM KO3(h(HUIIMEHTaM NPOUHTEPIPETHPOBATH CYIIECTBEHHOCTh HPU3HAKOB C
TOUKH 3PEHUS PA3IUUUS MEXKAY KI1acCaMH.

[To cTpykTypHBIM KO3(QQHUIHMEHTaM MPOUHTEPIPETUPOBATh CYIIECTBEHHOCTh NPU3HAKOB C TOYKH
3pEHMSI Pa3InyMsl MEX]y KJIacCaMHu.

. 2
Ouenutb TpeOyeMoe KOJIUYECTBO JUCKPUMHHAHTHBIX (DYHKLUH 110 KPUTEPUIO ¥ .

OLEHUTh KayeCcTBO IUCKPUMUHAHTHBIX (YHKIMH IO PpaClOJIOKEHUIO KJIAacCOB B IPOCTPAHCTBE
JTUCKPUMUHAHTHBIX (DYHKITHIA.

[ToctpouTts kinaccuduuupyromue pynkunn dumepa.

OneHuTh Ka4ecTBO KiIaccu(uKaum 1o knaccuduuupyromum Gyakuusm durmrepa.

. OI_IGHI/ITL AIlIOCTCPHUOPHBIC BCPOATHOCTU MPHUHAIICIKHOCTHU 00BEKTOB K KiIaccaM, allpHuOpPHBIC

BCPOATHOCTHU 3a4aThb CaMOCTOATCIIBHO.
OHpe,I[eJ'II/ITb IMPHUHAIJIC)KHOCTh HOBOT'O 00BeKTa K OOHOMY U3 TPEX KJIACCOB.

JlabopaTopHas padora Ne4

B Tabnunue 1, npuBeaeHHOW HUXKe NPUBEAEHbI AaHHbIE MO A0X0A4aM HaceneHusa 3a nepuog ¢ 1999
no 2001 rog v cBeaeHUA o npupocTe cbeperkeHnit Ha BKAagax 1 B LEHHbIX bymarax 1 o pacxofax Ha
MOKYMKY Ba/tOTbl 33 TOT *Ke nepuoga,.

Tabanua 1.
Joxonbl [Ipupoct coepexenunii Bo Pacxonpl Ha MOKyTIKY
HaCeJIeHUs, MIIpA. BKJIAJax U IEHHbIX Oymarax, BaJIOTHI, MIIPJ. P.
p. MIIPIL. P.
SuBape 1999 166,2 4.3 13,8
®epaib 1999 186 8,2 13,6
Maprt 1999 197,9 44 21,8
Anpens 1999 220,5 9,3 15
Mait 1999 212,5 8,3 13,6
Wronp 1999 226,5 10,2 17,4
Wroms 1999 226,6 8,8 21,3
Asryct 1999 239,1 55 22,2
Cents6ps 1999 239,8 6,2 20,4
Oxts6ps 1999 250,8 7 18,1
Hosi6ps 1999 257 8,2 21,8
Hexabps 1999 354,9 17,4 27,7
SuBaps 2000 215 8,6 17,2
®derpans 2000 261,3 12,3 17,5
Maprt 2000 286,5 13,2 22,6
Anpens 2000 291,5 11,1 18,4

Maii 2000 284,5 15,6 16,5



Hrons 2000 315,1 17 18,3

Wrons 2000 308,1 13,2 20,6
Asryct 2000 322,7 94 23,9
Cents6ps 2000 331,5 10,9 22,9
Oxts6ps 2000 325,5 7,8 24,7
Hos6ps 2000 348,5 15 22,3
Jexabps 2000 452.3 8,1 28,9
SuBapp 2001 290,2 13,3 20,5
®erpans 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
Hronn 2001 428,2 17,1 23,7
Hrons 2001 4249 14,9 26,7
Agrycr 2001 437.,2 16,2 29
Cents6pb 2001 436,1 20,5 22,6
Oxkts6ps 2001 438,6 17,5 26,2
Hos6ps 2001 448,3 17,9 31,3
Jexabps 2001 580,6 224 35,4

MeTogom 9KCNOHEHUMaNbHOIo CrnaxXmsaHuA HOCTpOﬁTe moaenb OAHOro Mu3 npeanoxeHHbIX
BpEMEHHbIX PAAOB. OueHunTe KayecTso Mmoaenu n c,u,enaﬁTe NPOrHO3 Ha HECKOJIbKO Waroe snepe4a.

2. MpoBeauTe Ce30HHYIO AEKOMMO3UUMIO Ans paga Series_G, pacnonoxeHHoro B nanke Examples.
YKaXKuTe: MMeeT NN NPenOXKeHHbI BPeMEeHHOW pag, TPeHA, CE30HHYK KOMMOHEHTY, BuA
CE30HHOCTW, nepuos, Ce30HHOCTU. [poaHanusMpyihTe, ABAAETCA /XM CNyYalHAA KOMMOHEHTa

[AHHOrO PAAa CTalMOHAPHbIM PAAOM.

Kputepum oueHku nabopatopHbIX paborT:

- OLlEHKa «OTIIMYHO» BbICTABNAETCS CTYAEHTY, €CnM BCE 3a4aHus BbINOSIHEHDI;

- OLEHKa «XOPOLLO» BbICTaBMASETCA CTYAEHTY, eCnv BCe 3adaHus BbIMOJIHEHbI,
HO BO3MOXHO, C HEKOTOPbIMU HeAoYEeTaMun

- OLEHKa «yOoBNETBOPUTENbHOY» BbICTABNSAETCA CTYAEHTY, ecnu  3afaHus
BbIMOSIHEHbI YaCTUYHOB U (MNKN) C HEAOYETaAMM.

- OLEHKa «HeYyaOBNeTBOPUTENbHO», €CIM BbINONHEHO MeHbLue 50 % 3agaHus.

20.2 NMpomexyToyHana aTrecTauums

MpomexyToyHas aTTecTauus No AUCUMNINHE OCYLLIECTBNSETCS C MOMOLLbIO CreayoLLMX
OLIEHOYHbIX CPEACTB: TECT, KypcoBas paboTa

TecrT.



TecT wucnonb3dyetca ANA OUEHKM 3HaHWW CTYOEHTOB Ha 9K3ameTe W npeactaenser
KOHTPOSbHO-U3MEPUTENbHBLIN MaTepman NPoOMeXyTO4YHOM aTTecTauun, Mo3BONAOLWMIA OLEHUTb
cTeneHb CPopMMPOBAHHOCTU 3HAHUN, YMEHNA N HABbLIKOB.

[ns oueHWBaHMs pe3ynbTaToB OOYYEeHUss Ha 9K3aMeHe  WUCMOoNb3ylTcs chnepylolime
nokasaTenu:
1) 3HaHMe Yy4yebHOro MaTepuana W BriageHuWe MOHATUMHBLIM annapaToM CTaTUCTUYECKOrO
aHanu3a gaHHbIX;
2) yMeHue aHanM3npoBaTb MHOTOMEpPHbIE JAHHbIE;
3) yMeHne npuMMeHsiTb MeToAdbl aHanu3a AaHHbIX MpU pelleHun 3adady B pasfvyHbIX
NpUKNagHblIx obnacTsx;
4) BNnageHne HaBblkaMu NMOCTPOEHUS U NPOBEPKM KayecTBa Moaenei aHanuaa AaHHbIX;
7) BrnageHve HaBblkaMW UHTepnpeTaumMmn nofyyYeHHbIX pe3ynbTaToB B TepMUHaX NpUKIagHoN
obnactu ¢ Lenbto NonyyYeHUst HoBbIX 3HAHWIA U BbIBOAOB.

KoHTponbHO-u3MepuTenbHbIi Matepuan Ne_1

1. [IporHTEPIPETUPYIHTE OCHOBHBIE CTATHCTHYECKHME ITOKA3aTEeNIH, UCIIOJIb3YEMBIE B OIUCATEIBLHON
craructuke: Minimum, maximum, Range, Meouana, [Josepumenvhuiii unmepsan, Variance, LoOwer,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amr).

2. Onumwure t-TecT Uis 3aBUCHUMBIX W HE3aBUCHUMBIX BBIOOpOK. I[lpuBenuTe mnpumepsl 3aaad Ha
HCII0JIb30BaHUE JJAHHBIX METOOB. (2 Oamm).

. [IpuBenuTe mpuMep 3aa4u Ha UCIIOJIB30BAHUE PAHTOBOIO AUCIIEPCUOHHOTO aHanu3a. (1 6amr)

. Onuivre MEeTo petieHusl 3aJa4i JUCKPUMUHAIIMY B TUCKPUMUHAHTHOM aHaiu3e. (1 6amr)

. Onumure MeTo UHTepIpeTauuu ¢GakTopoB B pakTopHOM ananuze (1 6amn).

. Chopmynupyiite anroputM MeTOa IPEBOBUIHON Kiaccudukanum. (2 6aia).

. Jlaiite onpenenenue BpeMeHHoro psaa. Hapucyiite npumep rpaduka BpeMeHHOTo psana. (1 6amr)

. OxapakTepu3yiiTe OCHOBHbIE KOMIIOHEHTbI BPEMEHHBIX psa0B. (1 6amn).

9. laiiTe onpeaeneHue aBTOKOPPEISIIMOHHON (PYHKIIMU [T CTAIMOHAPHBIX BPEeMEHHBIX psiaoB. (1 6am).

10. OnummuTe METOT BOCXOSIINX U HUCXOSIIUX CEPUH Il TPOBEPKH TUIIOTE3bl O HATWYUHU TPEHIA Y
psna. (1 6amm)

11. ChopmynupyiTe aaropuT™M CrIIQKUBAHUS CKOJB3SIIMMHU CPEIHUMH JUII  BPEMEHHBIX PSAIOB. (2
Oarnna).

12. Onumure moapoOHO METO IKCIIOHEHIIMATBHOTO CTIKUBAHUS JIJISl POCTEUIINX BPEMEHHBIX PSIOB.
(2 6amna).

03N n KW

KoHTponbHO-u3meputenbHbii matepuan Ne_2

1. [TpouHTEpIPETUPYITE OCHOBHBIC CTATUCTHUYECKHE TOKA3aTENIH, MCIIOIh3yeMbIe B OMHCATEILHOM
craructuke: Minimum, maximum, Range, Meouana, /losepumenvnoiii unmepean, Variance, Lower,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6am).

2. MeToab! NPOBEPKU THIIOTE3bI O HOPMAJILHOM pacIipeiesieHuH rnpusHaka. (1 6amr).
3. Onwumute 0OMMIA TPUHIKIT TPOBEPKH CTATUCTHUECKUX rumnotes. (1 6am)
4. OnumuTe TPUHIMIT TIOCTPOCHUS TaOJUI] CONPSDKEHHOCTH Ui TPOBEPKH THIIOTE3BI O

HE3aBUCHMOCTH JBYX KaTe€rOpMpOBaHHBIX MepeMeHHbIX. [IpuBenuTe mpuMep 3aauyd Ha MCIHOIb30BAHUE
JTaHHOTO MeToa. (2 Gamn).

3. Kaxk omnpenensercsi KOJIMYECTBO AUCKPUMUHAHTHBIX ()YHKIMN B TUCKPUMUHAHTHOM aHaiu3e. (1 Gasr)
4. OnumwMre nociaea0BaTeIbHOCTD MaroB (pakTopHoro aHanusa (1 6amn).

6. ChopmynupyiiTe aaropuTM MeToja K-cpeaHux. (2 Oama).

7. daiite onpeneneHue BpeMeHHoro psaa. Hapucyiite npumep rpaduka BpeMeHHoro psaja. (1 6amr)



8. Oxapakrepu3yiiTe OCHOBHbIE KOMITOHEHTHI BPEMEHHBIX psiioB. (1 6am).

9. [aiiTe onpeneneHue aBTOKOPPEISIIUOHHON (QYHKITUU TSI CTAIIMOHAPHBIX BPEMEHHBIX psioB. (1 6amwr).
10. Onumure METOJT Ce30HHON IEKOMIIO3UILIMU BPEMEHHBIX PSIOB. (2 6aa)

11. ChopmynupyiTe aaropuT™M CrIIQKHBAHUS CKOJB3SIIMMHU CPEIHMMH JUII  BPEMEHHBIX PSAIOB. (2
Oaia).

12. Onumumre noApoOHO METOJ] SKCIIOHEHIIMATBLHOTO CTIIaKUBAHUSA JIJIsl IPOCTEHIINX BPEMEHHBIX PSIOB.
(2 6amna).

,D,J'IF-I OoueHMBaHUA pe3yrbTaToB 06y‘-IeHI/IFI Ha J3K3amMeHe ncnonb3yeTcd 4-6annbHas wana:
«OTJINHHO», «XOPOLWIO», «yaOBNIETBOPUTESNIbHO», «KHEYOOBJTIETBOPUTEITBHO».
CooTHoLEeHNe nokasaTenen, KputepueB U LLKasbl oLueHNBaHNA pe3ynbTaTtoB O6yquVIFI.

KpVITepI/II/I oueHunBaHudA LLkana oueHok

Obyuyarowutica 8 nonHol mepe grnadeem MOHAMUUHbLIM arnapamom Omisu4Ho
OaHHOU obriacmu Hayku (meopemuyeckumu OcHoeamu OUCUUIIUHBI),
cdan ece npakmu4yeckue u rnabopamopHble pabomebi, cpedHee
Konu4ecmeo  npasusibHbIX  OmMeemoe Ha  80MpoCbl  Mecmos
npesasiwaem 80%.

Obyuyarowutica enadeem noHIMUUHbIM annapamom daHHoU obsacmu Xopouwo
HayKku (meopemu4ecKuMu ocHosamu OQUCUUMNUHBI), HO He clan O0HYy
npakmu4yeckyro unu nabopamopHyro pabomy, cpedHee Konu4ecmeo
MpasusibHbIX 0M8emo8 Ha 80POChl MeCmMo8 Haxooumcs 8 duana3oHe

70-80%.
Obyuvarowutics demoHCcmpupyem HeysepeHHoe enadeHue Ydoenemeopu-
MOHAMUUHBIM annapamom OaHHoU obnacmu HayKu mersbHO

(meopemuyeckumu  ocHosamu  OucyuruHbl), He cdan  0se
npakmuyeckux unu nabopamopHbix pabomsi, cpedHee Konu4ecmeo
npaeusibHbIX 0MBEemMo8 Ha 80IPOCkl Mecmoe Haxooumcsi 8 duanasoHe

60-70%.
Obyyarowulicss OeMoHCMpupyem oOmpbI8OYHbIE, hpaeMeHmapHbie | Heydosnemeopu-
3HaHusi, doriyckaem 2pybbie ouwubKu, He cdan 6onee 08yx mesibHO

npakmuyeckux unu nabopamopHbix pabomsbl, cpedHee Konu4yecmeo
rpasunbHbIX 0Meemos Ha 8ornpocki mecmog meHee 70%.

KypcoBass pabota — BMO KOHTPOSIbHO-U3MEPUTESNBHOIO matepuana npoMEXyTOYHON
aTTecTaumm, no3BoNSOLWNIA OLEHNTb CNOCOBHOCTL CTYAEHTOB MCMONb3oBaTb M adanTupoBaTb
CYLLECTBYIOLLME MaTeMaTM4eCKne MeToabl U CUCTEMbI NMPOrPaMMMUPOBaHUS Anst pa3paboTku u
peanusaummn anropuTMoB peLLeHNst NPUKNaaHbIX 3agay.

O6paseL kypcoBon paboThbi:
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YUYPEXJIEHUE BBICILIEI'O OBPA3OBAHU A
«BOPOHEXXCKUI I'OCYTAPCTBEHHbBI YHUBEPCUTET»
(®T'BOY BO «BI'Y»)

q)aKYHBTeT HpHKJ’IElI[HOfI MaTCMaTHKH, HH(bOpMaTPIKH Hn MCXaHHUKH

Ka(benpa MaTCMaTHYCCKUX MCTOA0B HCCIICIOBAaHUA onepaunﬁ

«AHAJIN3 JTaHHBIX»
KypcoBas pabota

Hamnpasnenue 38.04.05 «busnec-undopmarrka

3aB. xadeapoii:
PykoBoaurens:

Beimoyianin:



Boponex

Conepxanue
| 232 Y31 <) 502 (I 17
1. OnucaHue UCXOTHOTO HAOOPA TAHHBIX . ...uvereirrreessrresssreesssseesssssensssssesssnsneenns 17
2. TIPAKTHUECKAS HACTD .vvevveureenreeteesieesieeasneesseesseessessseessnessneaneessessseessnesnnesnneennes 19
2.1. ONIUCATEIBHBIC CTATUCTHRI ......uuvvveeeesesrereeesasreeeessansseeesssassseseessassssseeessnsssnes 19
2.2.  JIVMCTICPCHOHHBIN QHATIHB.10eeuvvvesssreeesssseesssssnnsssssessssssessssssssssssesssssesssssesssnssnes 21
2.3, DAKTOPHBIA QHAIHB ... vveuveenreesteesseesiresssessseeseesseesseesssessneaseessessseessnesnsessesnses 23
2.4. JINCKPUMMHAHTHBIH QHATTHS .vveeeisvreessreeesssresssnsnnssssssessssssesssssessssessssssesssnsnnes 28
2.5. MHOMKECTBEHHAST PETPECCH +uvverreeirinsreasreasreesseesseessneasseasseessessseesssessessseesses 32
2.6. TaOHHITBI COTIPSIKEHHOCTH «veuvvveisreeessreessreessressssesssesasssessssessssessssessnsesssseesssnes 36
S F 0201 1 {0 )= () 1 (TSRS 39

CHOuCoK MCIIONIB3yEMOU JINTEPATYPHI ............ Ommoka! 3akiaaka He onpeaesieHa.



BBenenue

O6paboTka yucioBoM wuHGOpPMAIlMM B HAIIM JHA HEMBICIHMa 0e3
npUMeHeHUs KomimbioTepa. COBpEeMEHHBIH CHEIHATUCT 00s3aH 007aJaTh HaBbIKAMU
KOMIBIOTEPHOH 00pabOTKM JaHHBIX M HMETh MpPEACTaBJICHHE O MPOrpaMMHOM
o0ecreueHnr, C MOMOIIbI0 KOTOPOTO €€ MOXKHO BBIMNOJHATh. CerojHs CyIliecTByeT
00JIBIII0E KOJMYECTBO CHEIMATM3UPOBAHHBIX MPUIIOKESHUH IS CTATUCTHYECKOTO aHAIIM3A.
OgHuM U3 HECOMHEHHBIX JHUACPOB CpelM TaKUX IMPOJYKTOB IMpHU3HAHA Iporpamma
STATISTICA ¢upmsr StatSoft, Inc., CIIIA. [ToMuMo oueHb MOIIHOTO HaOOpa MPOLEAYP
CTaTUCTUYECKOr0 MW TIpaUyecKoro aHaiau3a, 3Ta IporpaMma o0iazaer BechbMa
JpY>KECTBEHHbIM HHTep(dericoM, 4To AenaeT €€ JOCTaTOYHO JIETKOM JJii OCBOEHUS U
ya00HOI B paboTe.

Ileanb pabdoThI: IPOBECTH aHAIM3 JaHHBIX ¢ TomonIsio Statistica 10.

3apaum:
1. N3yunth TEOpETHUUECKHE OCHOBBI Kypca « AHAIN3 TaHHBIX
2 M3yunTh OCHOBBI KOMITBIOTEPHOM 00pabOTKH JaHHBIX B makeTe Statistica;
3. [TonyuuTh onucarenbHbIE CTATUCTUKY;
4 [IpousBecTu qUCIEPCUOHHBIN, (PAKTOPHBIN, TUCKPUMUHAHTHBIN aHAJIN3;
5 [TocTpouTh perpecCHOHHYIO MOJIEIIb, TAOIUIIbI COTPSKEHHOCTH.

1. Onucanue UCXO0HOTr0 HAOOPA JaHHBIX
Hcxoanblii HA00P JaHHBIX - TA0IUIIA C TAHHBIMU 00 ajiMa3zax. DTOT KJIACCUUECKUI

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

Hcxomauble moKa3aTeIn Onrucanbl B Tadauie 1.

Ha3zBanmue crosiona Conep:xumoe

price Ilena B moymapax CIIIA ot $326 no $18 823
carat Bec anmmaza ot 0,2 g0 5,01

cut KauectBo cpesa:

1 — sacuoe (Fair);

2- xopoiiee (Good);




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

5 — mneanpHoe (ldeal).

Color diamond

[BeT anmaza ot J (xyammwmii) 1o D (myummit)

clarity

ScHOCTh anmasa:

I1 - Buyrpennee Brmouenue 1 (Included 1): Bwicoxwmii
YPOBEHB BKIIIOUCHUM;

SI2 - wmenkue BHyTpennue BiaoucHus 2 (Slightly
Included 2): 85% a3Ma3oB 3TOro YpOBHSI YUCTOTHI HMEIOT
BUIMMBIC HEBOOPYKECHHBIM TJIa30M BKIIOUCHUS;

SI1 - wmenkue BHyTpeHnue BrmoueHus 1 (Slightly
Included 1): Tompko 50% aMa3oB 3TOTO YPOBHS YHCTOTHI
HE HMMEIOT BUAMMBIX BKIIOUCHUN, OPWUIUIMAHT YKHCT Ha
rIas;

VVS2 - oueHb Menkuwe BHYTpeHHWE Bkiodenus 2 (Very
Slightly Included 2): amma3bl 3TOro YpOBHS YHCTOTHI
OyAyT UMETh HECKOJBKO BKIIOYCHHM, Pa3TMUMMBIX JIUIIb
npu 10-kpatHOM yBenuueHUU. HeKoTopbie BKIIOYEHUS
BUTHBI HEBOOPYKEHHBIM TJIa30M;

VS1 - oueHp Menkuwe BHyTpeHHUe Bkimodenus 1 (Very
Slightly Included 1): amma3bl 3TOro ypoBHS YHCTOTHI
OyAyT UMETh HECKOJBKO BKIIOUCHHM, Pa3TMUNMBIX JIUIIb
npu 10-kpaTHOM yBEIWYEHHUH, HO HEPAZITUUYUMBIX
HEBOOPYKEHHBIM T'JIa30M;

VVS2 - menpuaiimue BHyTpeHHWe BkitoueHus 2 (Very
Very Slightly Included 2): BayTpu ammasa 3TOro ypoBHs
YUCTOTHl OyAyT HE3HAYUTENbHbIC BKIIOUCHUS, BUIUMbBIC
nuuib 1pu 20-KpaTHOM U 00Jiee YBEITUYEHUH;

VVS1 - menpuaiimme BHyTpeHHUe BKItoueHus 1 (Very

Very Slightly Included 1): BHyTpu aimMasa 3TOro ypoBHS




YUCTOTHI OyJIeT OJHO HE3HAYHUTEIBHOE BKIIIOYCHHE,
BUJIMMOE JTUIIB TP 20-KpaTHOM U 0oJiee yBETHUCHHU;

IF - Buyrpenne umcteie (Internationally Flawless):
pelKre aJMasbl CaMOro BBICOKOTO YPOBHS YUCTOTHL. OHH

Ha 100% 4uCTHI, B HUX HET HUKAKUX BKJIIOUYCHUM.

X Jmunaa B MM (ot 0 10 10.74)

y [upuna B MM (ot 0 10 58.9)

z I'my6una B mm (ot 0 10 31.8)

depth OOmras riryOuHa B MPOIIEHTAaX
D= z

cpelHee 3HayeHue (x,y)

table [IupuHa cTOJIa BEpXHEW YacTH ajiMa3a OTHOCUTEIBHO

caMoi mupokoi Touku (ot 43 10 95)

Tabxn.1l. Ucxoouvle noxazamenu

JlanHbI€ BRINJISIAAT cheayromum oopasom (Puc.1.):

1 2 3 4 | 5 6 7 8 g | 10
carat ‘ cut color | clarity | depth ' table price X Yy | 2
1.000000]  0.23 5E Si2 62 55 326 395 398 243
2.000000 0.21 4E Si1 60 61 326 3.89 3.84 231
3.000000 0.23 2E Vs1 57 65 327 4.05 4.07 2.31
4.000000 0.29 41 VS2 62 58 334 4.2 4.23 2.63
5.000000 0.31 2 Si2 63 58 335 434 4.35 2.75
6.000000 0.24 3) VVS2 63 57 336 3.94 3.96 248
7.000000 0.24 3 Vvsl 62 57 336 3.95 3.98 247
8.000000 0.26 3H Si1 62 55 337 4,07 411 2.53
9.000000 0.22 1E Vs2 65 61 337 3.87 3.78 249
10.000000 0.23 3H Vs1 59 61 338 4 4.05 2.39
53935.000000 0.72 40D Si1 63 59 2757 5.69 5.73 3.58
53936.000000 0.72 5D Si1 61 57 2757 5.75 5.76 3.5
53937.000000 0.72 2D Si1 63 55 2757 5.69 5.75 3.61
53938.000000 0.7 3D si 63 60 2757 5.66 5.68 3.56
53939.000000 0.86 4H Si2 61 58 2757 6.15 6.12 3.74
53940.000000 0.75 50 Si2 62 55 2757 5.83 5.87 3.64

Puc. 1. Hcxoonwvie oannsie 6 nakeme Statistica
2. IlpakTnyeckasi 4acThb

2.1. OnucarejJbHbIE CTATUCTUKHU
Paccuutaem onmcarenpHble CTAaTHUCTUKU Ui BCEX MNOKazarene. Pesynprarsl

IIPEACTABIICHBI HA PUC. 2.



Descrptive Statistics (Worksheet in diamonds2)

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

Vanable of Mode | Quartile | Quartile

carat 53940[ 0798 0700 0300000 2604 0.2000 501 04000 1.040 481 0474 1116646 125664
cut 53940 3.904 4.000 5000000 21551 1.0000 500 3.0000 5.000 400 1117 -0.717180 -0.39797
color 53940 104 174 105000 106.0000 11292/ 101.0000 107.00 102 0000 106000 600 2050 -0315877 -123369
clanty 53940 103256 103.000 1020000 13065 1010000 108.00 102.0000 104.000 700 1767 0692061 000932
depth 53940 61793 62000 6200000 19843 43 0000 79.00 610000 63.000 36 00 1465 -0.070331 532619
table 53940 57458 57.000 5600000 10033 43.0000 9500 56.0000 59.000 5200 2234 0797126 280212
prce 53940 3932.800 2401.000 6050000 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 6540 10.74 1122 0378676 -061816
y 53940 5735 5710 4.340000 437 0.0000 5890 47200 6.540 58.90 1,142 2434167 91.21456
z 53940 3539 3.530 2.700000 767 0.0000 3180 29100 4.040 3180 0.706 1.522423 47.08662

Puc. 2. Onucamenvhuvie cmamucmuxu

B »T0if Tabnuite paccunTaHbl Bce OoMucaTeabHbIe CTaTUCTUKH. OOBSICHIM MX 3HAYCHUE

Ha rpuMepe price (IieHbl):

1.
2.

Valid N — 06sem BeIOOpKH (53940);

Mean — apudMeTHUECKast CpEIHss, T.€. CpEIHs IicHa anMasa = 3932,89;

Median — meanaHa, Takoe 3HaYECHUE CITyYaliHOM BEIUYHMHEI, 1151 KOTOPOTO
BoinonHsercs papeHctso: P(X > MeX) = P(x < MeX) = 1/2. B namewm cnyuae,
50% anmasoB crosar gopoxe 24013, a ocransabie 50% aeieBie STOM EHEI,

Mode — moja, Hanboliee BEpOSITHOE 3HAYCHHE N3ydaeMON XapaKTePUCTUKH. Takum
00pa3om, Mo IS XapakTepucTuku price = 605$;

Minimum/Maximum — MHHAMaJIbHOS/MaKCHUMaJIbHOE 3HAUCHHE N3YydaeMOM

xapakTepucTHKH. COOTBETCTBEHHO, MUHHMaJIbHas IieHa - 326$, a MaKcHMabHast

1ena - 18823$;

Lower/Upper Quartile — HmwkHMA W BEpXHHH KBapTHJIM - TaKoe 3HAYCHHE
aHAIM3UPYEMON BEIMYMHBI, YTO BEPOSTHOCTH IIOMACTh JIEBEE/IpaBee ITOTO
3HaueHus paBHa P = 0,25/0,75, coorBeTcTBeHHO. Takum 00pazoM, C BEPOSITHOCTHIO
25% nena anMasa Oyaet Menblie 950 $ u ¢ BepostHoCThIO 75% - Gosbiie 5324%;

Range — pasmax, T.e. pa30dpoc MeX1y MHHUMAJIbHBIM ¥ MaKCUMAIbHBIM 3HAYEHUCM.

Paccrosinre Mexxay MmuanMansHo# (326%) n makcumansHoit (18823%) rienoii anvasza

oynet 18497,

. Std. Dev. — crangaptHoe oTkinonenue - 3989,44;

. Skewness - koaddunmenT acumMerpun. Y HOPMAJIBHOTO 3aKOHA PACIPEICIICHHSI

ko3pduuuent acummerpun y=0. B nHamem npumepe y=1,61, TO ecTb

pacupeaciiCHuEC HE CUMMETPHUIHO, 4 UMECT «XBOCT», BBITHHYTBIﬁ BITpaBO.



10. Kurtosis — »9kcrecc, TOKa3arenb, XapaKTEPHU3YIOMIUKA  OCTPOBEPIINHHOCTH
pacripenenenusi. 3a 9TaloH Oepercs HOpMalbHOe pacmpezaeneHue, rae E = 0. [l

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

2.2. JlucniepCHOHHBIN aHAIU3

B 1ucrmepcMoHHOM aHalu3e TPOBEPSIETCS TUIOTE3a O PABEHCTBE HECKOJIBKHUX
reHEPaATbHBIX CpeIHUX (MaTeMaTHYECKUX O’KHJTaHWH ) Ho:
M(X1) = M(X2) = .. = M(Xn). Ilepen HayaimoM AWCHEPCHOHHOTO aHAM3a MBI
yOenuiImMch, YTO JaHHBIE pacIpeneieHbl HOPMaIbHO, corjlacHO TecTy Kommoroposa-
Cwmupnosa (p>0,2) 1 1J1a30MEpHOMY METOY.

BeraBuraem rurnoresy:

Ho: pa3nuia B menax (Price) mMexxy kauectBaMu cpesa (CUt) HecyIecTBEHHa;

Hai: pa3Huna B nieHax (Price) Mmexay KkadecTBaMu cpesa (CUt) cyiecTBeHHa;

Takum 00pa3om, rpyNUPyOIIei IEPEeMEHHOE SBIIIETCS Ka4eCTBO Cpe3a, a

3aBUCUMOM — 11eHa (puc. 3).

1&] Select Variables for Box Plot ? X
1 -Kapar |1 -KapaT oK
2 -xavecrso cpesa
3 - user 3-uper
4 - ACHOCTD 4 - ACHOCTS Cancel
5 -rnybu+a 'S - rnybuma
6 - WHDIHA BEDXHEN YaCTH | |6 - wmpura BepxHeit YacTH [ Bundles ...
BT 7o
8 - anvma | B-amma
9 - wrpuHa 9 - umpuHa
10 - raybima 110 - raybusa

Select Al Spread Zoom Select All Spread Zoom

r. Dependent variable: | E Grouping variable:
7 ‘ ’ 2

Puc. 3. Bvibop nepemennnix 0151 oucnepcuonnozo ananuza ANOVA



[TocMoTpuM, KakuM 00pa30M pacrpeeUINCh TaHHbIe, pu moMorny Box Plot

(puc. 4).

Box Plot of yewa grouped by rauyecTso cpeaza

diamonds 10v*53940¢
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Ka4yecTeo cpeaa = Extremes

Puc. 4. Box Plot oz yenor u kauecmsa cpeza

[To rpaduky BHAHO, YTO pa3HUIA MEXAY CPEAHUMH 3HAYCHHUSIMH IIEH y Pa3HBIX

Ka4CCTB CpC3a CCTb, IIOOTOMY <CIONUKH C yCaMMn» PACIIOJOXHWINCH B COOTBCTCTBHH CO

CBOHMM CPCOAHHUM 3HAYCHHCM HC CUMMCTPHUYHO. Ha rpa(bmce XOpomIo 3aMCTHBI JHAIIa30HbI

IICH: HampuMep, pa3Max y KadecTBa cpesa “Premium” cambiii OOJIBIION.

Analysis of Variance (diamonds)
Marked effects are significant at p < 05000
SS \ df MS SS df MS F p
Vanable Effect | Effect Effect Error Ermor | Error
ueHa 1.883219E+10 4| 4.708047E+09 7.206390E+11 53223 13539992 347.7142 0.00

Puc. 5. Ananuz eapuanm

CornacHo puc.5, a umenHo p <0,05, noaATBepKAaeM TO, YTO Pa3IU4YMs CPE30B B

OE€HE HMCIOTCA. YtoOmI INIOHATH, B KaKHMX IIapax pas3jinmuusd CYIICCTBCHHBLI, a TI/€C

HEe3HAYMTENbHBI, IIpoBezieM POSt-hoc TecT.



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

Ka4yecrteo cpeaa 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. IToocuem xonuuecmsa nepemennvix (cmonbey N)
T.K. y Hac pa3HOE KOJMYECTBO NIEPEMEHHBIX B KOKIOU U3 KaTeropuii cpe3os (puc.6),

Oyznem ucronb3oBath tukey HSD tor unequal N. Pe3ynbsTaTs! pecTaBieHbl Ha puc. 7.

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

{1} 2 {3) {4} {5}
kayectso cpeza |M=3110.3 M=4584 3 | M=3686 2 | M=3975 6 M=38411

Ideal {1} ] 0000017 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 0.000017 0.001081 0.849088
Fair (5 0.000018 0.000017 0.769902 0.849088

Puc. 7. Tukey HSD tor unequal N

Msl BuauM, yTo momapHo neHsl cpe3oB ldeal {1}, Premium {2}, Good {3}, Very
Good {4} u Fair {5} cymectBennbIx pasauuuii He umeror. Kpome nap Very Good {4} u
Fair {5}, Good {3} u Fair {5}, , iena Ha KOTOpBIE CYIIECTBEHHO pa3IMuynMa. ITO BUIHO U
BU3yalibHO Ha rpaduke Box Plot (puc. 4).

YToObI BBIPA3UTh 3Ty PA3HUILY KOJUIECTBEHHO MBI JOJDKHBI HAUTH Pa3HUILY MEXKIY
cpenaumu. Hampumep, {2} - {1} = 4584, 26 — 3110,31 = 1473, 95.

Takum ob6pasom, runotesa Ho moarBepkaena, xots mapel Good {4} - Fair {5},
Good {3} - Fair {5} ee onpoBeprarot B Moyib3y runotre3sl Hi IT0 0OBACHICT TEM, YTO

IIEHa 3aBHCHUT HE TOJILKO OT Ka4eCTBa cpe3a, HO U OT APYruX (haKTOPOB.

2.3. DakTOpHBI aHAIU3
3agadeil ¢akTOpHOrO aHaiIM3a SIBISETCS OOBEIWHEHHE OOJBIIOTO KOJIMYECTBA
MoKazaTelield, MPU3HAKOB, KOTOPHIMU XapaKTEPHU3yeTCs] OOBEKT, B MEHbIIIEEC KOJIUYECTBO

HCKYCCTBCHHO IIOCTPOCHHBIX Ha HX OCHOBC q)aKTOpOB, YTOOBI INoJIydy€HHad B HTOIC



cuctemMa (QakrtopoB Oblma Hambosiee yA0OHA C TOYKH 3PCHHSI COJIEPKATSIHHOU
UHTEPIPETAIHH.

OTtOupaem Bce KOJTUYECTBEHHBIC TIepeMEHHbIC U3 (Daiijia JaHHbBIX, KOTOPHIC JOJKHBEI
OBITh BKIIOUCHBI B (pakTOpHBIA aHanmm3. B HameM ciydae, 5To mepeMeHHBIE carat, cut,

depth, table, price, X, y, z. 1 HaunHaem aHaaIU3 BEIOPAHHBIX IEPEMCHHBIX.

di Define Method of Factor Extraction: Worksheet in diamonds2 ? X

Missing data were casewise deleted

53940 cases were processed (selected)
53940 valid cases were accepted

Correlation matrix was computed for 8 variables

LI
Quick | Advanced Descriptives | = I
Review corelations, means, standard deviations Cancel
Compute multiple regression analyses &l Options ~

Puc. 8. Hauano ¢paxmopnoeo ananuza
JlaHHOE OKHO HMMEET CIEAYIOLIYI0 CTPYKTypy. BepxHsisi 4yacTh OKHa SBJSETCS
MH(GOPMALIMOHHOM: 3/1eCh COOOIIAaeTcs, 4YTO TMPOIYIICHHbIE 3HAa4YeHHs OOpadOTaHbI
meroaoM Casewise. OOpabortano 53940 cnywaeB u 53940 cnyyaeB NOpPUHATH IS
JNanbHEWIINX BbluuciaeHui. KoppensunonHnas MaTpuiia BBIYMCIEHA ISl 8 IEPEMEHHBIX.
[TocTpouM KOppEISMOHHYIO MaTPUIly BIOpaHHBIX IEPEMEHHBIX (puc.9).

Correlations (Worksheet in diamonds2)

Casewise deletion of MD

N=53940

Variable |carat| cut | depth | table | price | x y | 2
‘carat [ 100] 013 003 018 092 098 095 0095
cut 013 100 -022 -043 -005 013 -0.12 -0.15
depth | 003 022 100 -030 -0.01 -003 -003 0.09
table 018 -043 -030 100 013 020 018 0.15
price 092 005 -001 013 100 088 087 086

X 098 -0.13 -003 020 088 100 097 097
y 095 012 -003 018 087 097 100 095
Z 095 -0.15 009 015 086 097 095 100

Puc. 9. Koppenayuonnas mampuya



Mb1 BuamM, YTO HAOMIOAAIOTCS 3HAYEHUsS Koppemsuuu Ooinbmie, dem 0,8,

CJIeI0BAaTEIbHO HEKOTOPBIE (PaKTOPbI 3aBUCAT APYT OT Apyra. Ho 0onbmnHCTBO (hakTOpOB

HE KOPPEITHPYIOT JAPYT C JPYTOM.

BriBenem pesynbTaThl hakTopHOTO aHanu3a (puc. 10):

*K Factor Analysis Results: Worksheet in diamonds2

Number of variables: 38
Method: Principal components

log(l0) determinant of correlation matrix:

Number of factors extracted: 2

Eigenvalues: 4 _ 78875 1.38527

LYES

Quick |Enplained vaniance | Loadings | Scores | Descriptives |

i) Eigenvalues
Factor rotation;  Uniotated v

Summary: Factor loadings

l Plot of factor loadnngs_igo__l

Puc. 10. Pe3zynomamul chakmoprnozo ananusza

b Surmany|
Cancel
E] Options v

b8 By Group

B BepxHeii yactu okHa Pe3ynpTaThl (PaKTOPHOrO aHanu3a AaeTcsd HHPOPMAILIMOHHOE

COOOIIIEHHUE:

e Number of variables (4ucno aHanmU3UpyeMbIX TEPEMEHHBIX) — 8;

e Method (Meton aHanmu3a) — riIaBHbIC KOMIIOHEHTHI;

e log(10) determination of correlation matrix (mecsTHYHBII

JeTEPMUHAHTA KOPPESAIIMOHHOW MaTpuIlsl) — -5,0903;

e Number of Factor extraction (uuncio BeizeIeHHBIX (HAKTOPOB) — 2;

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

[Toctpoum rpaduk kameHUCTOM ochinu (puc. 11).

jgorapupm



Plot of Eigenvalues
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Puc. 11. I'pagpux kamenucmotii ocoinu
B Toukax ¢ koopauHaramu 1, 2 oOcCbhlllaHHWE 3aMemJisieTcs HauOoJiee CYIIECTBEHHO,
CJIEIOBATENbHO, TCOPETUUYECKH MOKHO OTPAHUYUBATHCS ABYMS (DaKTOpamH.

Ha puc. 12 Mbl BuauMm TaOiuiy ¢ TEKyIIMMU (DAKTOPHBIMU Harpy3KaMu.

(DaKTOpHI)Ie Harpy3kKu MOTYT HHTCPIIPCTUPOBATHCA KakK KOppCsinnnu MCIKOY

COOTBETCTBYIOIIMMH MEPEMEHHBIMU U ()aKTOpaMU — YeM BBIIIIE HArpy3Ka Mo MOIYJI0, TEM

OompIre 6JU30CTh (hakTOpa 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 -0.974794 -0.047317

-0 973105 -0.078286

4.788750

0598594

Puc. 11. Tabruya ghaxmopmwix nazpysok



CooTBEeTCTBEHHO, TEpBBIA (akTop OoJiee KOppEeNupyeT C MEPEeMEHHBIMH, YeM
BTOpOM. ITOCKOIBKY KOJIMYECTBO 3HAUCHUM mepBoro ¢gakropa 6oabmmx, yeM 0,7, 6omblie,
94eM Y BTOPOTO.

HUx TpyaHO NpPOMHTEPIPETUPOBATH, BO3HUKAET BOMPOC, KAKOW CMBICH MPUAAThH
BTOpOMY hakTopy. B 3TOM Citydae 1ienecoobpa3Ho mpuOETHYTh K IOBOPOTY OCEH, HaIesICh
MOJIYYUTh PpEIICHHUE, KOTOPOE MOXKHO WHTEPIPETUPOBATh B MPEAMETHON O0O0IaCTH.

[Toctpoum rpaduk Harpy3ok (puc. 12).

Factor Loadings, Factor 1 vs. Factor 2
Rotation: Varimax normalized
Extraction: Principal components
10 v Table . .
[+]

08}
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02
o~
5 oo} P":g"
i

02} deglh

04t

06}

i
08}
-1.0 i " i " " i
0.2 0.0 0.2 04 0.6 08 1.0 12
Factor 1

Puc. 12. I'pagux paxmopuwix nacpysok (varimax normalized)
Koneuno, 3ToT rpaduk otinnyaercs oT npeabiayiiero. [fTocMoTpum eiie Harpys3ku

qucjaeHHo (puc. 13).

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

Factor Factor

Variable 1 2

carat 09867271 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 nacpysok(varimax normalized)



Tenepr HaWAEHHOE pPEIICHUE YKE MOXKHO HHTEpHperrpoBaTh. DakTopbl yaie
MHTEPIIPETUPYIOT N0 Harpy3kam. [lepBelii akTop TecHee Bcero cBs3aH c carat, price, X, Y,
z Bropoit ¢akrtop — cut u table. Takum 00pazom, MBI TPOH3BENIN KIACCHUPHUKAIHIO
IIEPEMEHHBIX Ha JBE TPYMIIBI.

CornacHo rpa¢uky KaMeHucTou ocsinu (puc. 11), ncnonp3oBanue AByX (pakTOpoB —
ONITUMAJIBHO JJIs PelIeHus 3aaun ¢ anMaszamiu. [lomyuennast B utore cucrema pakTopoB
ABJII€TCSl Haubosee yn00HOM, C TOUKH 3pEHUs COJIepKaTeNbHON HHTEPIIPETALIUN.
JAMCKPUMHMHAHTHBINA AaHAJIU3

3amada COCTOUT B TOM, YTOOBI IO MCXOMHBIX JAHHBIM KJIACCHU(PHUIIMPOBATH ajaMa3bl

I10 Ka4CCTBY Cpc3a.

D»j Discriminant Function Analysis: Worksheet in diam... 7 X
Outk | i: ........... 6 .K.. ....... j;
@] Varables Cancel
Grouping: cut @ Options v

independent. depth-z carat

)
Codes for grouping variable: = 5 groups specified (=¥ OpenData

SHECT
[[] Advanced options (stepwise analysis) sis 3 €D W
MD deletion
For advanced discriminant function analyses or very arge @ Casewise
analysis problems use the General Discrminant Analysis () Mean
Models moduie = subshitution

Puc. 14. Hauano ouckpumuHanm1o20 auanusa

B xauecTBe rpynnupyemoii mepeMeHHON BrIOMpaeM CUt, a B KaUeCTBE HE3aBUCUMBIX

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



:17,'{] Discriminant Function Analysis Results: Worksheet in diamonds2.stw ? X

Humber of variables in the model:

Wilks' Lambda: 8512 approx. F (28,154445) = 13€3.515 p < 0.0000

o

W

Quick | Advanced Classification

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

Use selection conditions 10 SHECY = -
classify selected cases only M55 S86C! | (™) ame for o aroups [ Options
iisii Classffication matrx O User defined M8 By Goup
i Classfication of cases Score to save for each case
; (®) Save classfication for case
i Squared Mahalanobis distances () Save distance for case
i B : (O) Save pasterior probabilty for case
Max. number of casesina [ e
i Saye scores single results spreadsheet | | V0000 “ﬁ

Puc. 15. Pesynemamol ananuza OUCKpUMUHAHMHBIX YHKYULL

Ha puc. 15 npeacraBieHsl pe3ynbTaThl aHATN3a JUCKPUMUHAHTHBIX (DYHKITUI:

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

Wilks’ Lambda (3uauenue nmam0ae1 Yuikca) — 0,524,

Approx. F (28, 194) (mpubnuxennoe 3HauyeHue F — cTaTUCTHKU, CBSI3aHHOW C

nsmOon Yunkca) — 1363, 919;

p < 0.0000 — ypoBens 3naunmoctu F — kputepus mis 3HaueHus 1363, 919.

3HaYCHUE CTATUCTUKH YWiIKca JIeKUT B uHTepBane [0,1]. 3HaueHus cTaTUCTUKH
VYunkca, nexanme okosio 0, CBUAECTENBCTBYIOT O XOpOUIEH NUCKPUMHUHAIIMM, a 3HAYECHHUS,
JeXxalme OKoJo 1, CBUAETENBCTBYIOT O IUIOXOM AUCKpUMHUHAIMU. [0 JaHHBIM MOKa3aTens
Wilks’ Lambda (3nauenue nsasm0ap1 Yunkca), pasHoro 0,524 u no 3Hauenuto F — kputepus
paBHoro 1363, 919, MOXHO cienath BBIBOJ, YTO JIaHHAS KJIacCU(PUKAIUSI KOPPEKTHAS.

B kauectBe MpOBEpPKM KOPPEKTHOCTH OOYHYAIOMIMX BBIOOPOK MOCMOTPUM
pe3yabTaThl  KilacCU(UKAIMOHHONW MaTpullpl, HaxkaB kHomky Classification matrix

(Knmaccudukarmonnas matpuna) (puc. 16).



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

Percent | G_1:1 G 22 G 33 G 44 G 55
Group | Correct | p=02985 | p=09095 | p= 22399 | p=25567 | p= 39954
G_1:1 (6068323 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
Total | 6151279 1691 1299 6381 14814 29755

Puc. 16. Knaccugpurxayuonnas mampuya

N3 xnaccuukarimoHHOW MaTpPUIBI MOKHO CHIEeJIaTh BBIBOJ, YTO HE BCE OOBEKTHI

ObBLIH IMpaBUJIbHO OTHCCCHBI 3KCIICPTHBIM CII0CO0OM K BBIICJICHHBIM T'PYIIIIAM. Ectp 11

IICPCMCHHEIC,

HCTIPAaBUJIIBHO OTHCECCHHBIC K COOTBCTCTBYIOIIMM TIpPYyIIllaM, MOKHO

nocmotpeTs Classification of cases (Kimaccudukamnus ciryqdaes).

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_1:1
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_11
*4.000000 G44 G33 G55 G.4a4 G 22 G_1:1
*5.000000 G_22 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 G333 GS55 G 33 G 44 G22 G111
*8.000000 G_33 G_565 G_33 G 44 G22 G 11
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( G_33 G 44 G_33 G 55 G 22 G_1:1
*53935.00000( G 44 G_33 G 44 G 22 G 55 G_1:1
53936.000000 G55 G55 G44 G33 G22 G111
*53937.00000( G 22 G 55 G 33 G 44 G 22 G_11
*53938.00000( G 33 G 22 G 44 G_3:3 G_1:1 G 55
53939.000000 G 44 G 44 G_55 G_33 G 22 G_11
53940000000 G55 G55 G33 G44 G22 G

Puc. 1'l. Knaccugukayus ciyuaes




B tabmune xnaccudukanymm ciydaeB (puc. 17) HEKOPPEKTHO OTHECEHHBIE 0OBEKTHI
nomevarorcs 3Be3oukod (*). Takum o0pa3oMm, 3agadya MOMY4YEHHMS] KOPPEKTHBIX
oOy4aromux BBIOOPOK COCTOMT B TOM, YTOOBI MCKIIOYUTH M3 OOyUYaIOIIUX BBIOOPOK Te
OOBEKTBI, KOTOPHIE 110 CBOMM I10KA3aTEIsIM HE COOTBETCTBYIOT OOJBIIMHCTBY OOBEKTOB,
oOpa3ymloIux OJHOPOJIHYIO Trpymnmny. B Hamem cioyyae, HEKOPPEKTHO OTHECEHHBIX
OOBEKTOB JIOCTATOYHOE KOJUYECTBO, YTO OOBSACHSET HMU3KWE 3HAUYCHUA KOd(PUIIMEHTa
KOppeKTHOCTH.  [lockonbKy ~ KOJIMYECTBO  OMIMOOK  BEIMKO, IPU  BBIBOAE
KJIAaCCU(UKAIMOHHBIX (PYHKIINNA OYJIEM YIUTHIBATH BHICOKYIO MTOTPEIIHOCTb.

[IpoBenem knaccudukauio o0bekToB. [t aToro Bei3siBaeM Mmeton Classification
functions. ITosiBUTCSI OKHO, U3 KOTOPOTO MO>KHO BBINUCATH KJIACCU(PUKALMOHHbBIE (PYHKIU

JUTS Kakao0ro kiacca (puc. 18).

Classification Functions; grouping: cut (Worksheet in diamonds2.stw)
G 11 G 2:2 G 33 G 44 G 55
Vanable |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 11 2508 2520 24 37 24 85
z -166.45 -166.52 -166.02 -166.90 -16645
carat -32988 -33421 33472 -33449 -335.79
Constant | -3439.13 -334121 -328475 -3284.02 -3216.74

Puc. 18. Knaccugukayuonuvie ¢pynxyuu

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 x y-166,90 * x-334,49 * carat

cut(3) = —3284,75 + 68,04 * depth + 33,15 * table + 0,01 * price + 197,15 x 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 nmomompio 3TUX (QYHKUMHA MOXKHO OyneT B JAaibHEHIIeM KiIacCU(PHUIMPOBATH
HOBble ciydau. HoBble ciayyanm OyayT OTHOCHUTBCS K TOMY Kjaccy, A KOTOPOTO

KJIacCU(PUIIUPOBAHHOE 3HaUEHUE OyIeT MaKCHUMaIbHOE.

2.4. MHo:KecTBEeHHasl perpeccusi
PerpeccronHblii aHamM3 MO3BOJISAET MpeJcKa3aTh, YeMy B CpeaHEM OyJIeT paBHO
3HAYCHHE OJHOTO MPU3HAKA TIPH 3aJaHHOM 3HAYCHHH IPYTOTO MpH3HAKA.
PaccMoTpuMm, Kak 3aBUCHT IIeHa ajiMa3a OT Beca, OOIIeH TIIyOUHBI U IITUPUHBI CTOJIA

BEPXHEU YaCTH aJIMa3a OTHOCUTEIBHO CaMOM IIMPOKOU €r0 TOYKH.

% @ Select dependent and independent variable lists: ? X
1 -carat - carat oK
2 -cut 52 - cut
3 - color |3 - color
4 - darity 4 - dari Cancel
5 - depth IS - depth
6 - table I - table [Bundles ]...
price 17 - price
|| -x ?8"‘ Use the "Show
| - 9-y approprite
10 -z |10 -2 variables only”
option 10
| j pre-screen
' wariable lists and
Select Select show categoricai
M Sww Zm Al wm zm ang continuous
Dependent var, (or list for batch): Independent variable list: ;:f;bt:s o:rass
" 7 ‘ 156 ‘ information

| [[] show appropriate variables only

Puc. 19. Bvibop nepemenuvix 0151 MHOIHCECMBEHHOU pecpecCUl.

Paccunrtaem koppensunonnyro marpuiy (puc. 20).

Correlations (Worksheet in diamonds2)

Variable | carat | depth table price

carat 1.000000! 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. Koppenayuonnaa mampuya.
MpI BUIUM, 9TO HE Bce (DAaKTOPhI KOPPETUPYIOT IPYT C APYTOM, T.K. HE BE3JIe

K03 uIMeHT napHoi Koppemsauu oonblie 0,8.



20:

|~ Multiple Regression Results: Worksheet in diamonds2 ? X

Multiple Regression Results

Dependent: price Multiple R = F=1
R2?= df =
No. of cases: 53540 adjusted R?= p =
Standard error of estimate:1l52€.054158¢
Intercept: 13003.440524 Std.Error: 390.5123 ¢©(5353€) = 33.2€4 p = 0.0000
carat b= 4 iepth b*=- 5 table =-_DE
(significant b* are highlighted in red)
2]
Alpha for highlighting effects: .05 % 'Q “6)(”
Quick IAdvancedl Residuals/assumptions/prediction | Cancel
Summary: Regression resuits @ Options «
8 ByGroup

Puc. 20. Pe3ynemamsi pecpeccuonHoco anaiusa

I/IHTepnpeTpreM PE3YJIbTaThbl PCIPCCCHOHHOI0 aHalln3a, IPCACTABJICHHBIC HA PHC.

Dependent — ums 3aBucUMOIi TIEpeMEHHOM — PricCe;

No. of cases - uyncno Habmonenuii. N = 53940;

Multiple R — koaddunment muOKecTBeHHOH Koppessiiun. R=0,924

R? - kosddumment nerepmunanmu. OH u3amensercs or 0 mo 1 u oTpaxkaer
«KayeCTBO» PaCCUMTAHHOW perpeccuu, mokasbiBas noito (%) obmiero pasodpoca
BBIOOPOUYHBIX TOYEK, KOTOpas «OOBICHSAETCS» TMOCTPOEHHOUM perpeccueit. Jls
HalMX JaHHBIX R?=0,85, uro o3Hauaer, uTo 85% IUCIEPCHU 3aBUCUMOM
NIEpEMEHHOM PriCe 0OBsICHICTCS BapHallueil He3aBUCUMBIX ITEPEMEHHBIX;

Adjusted R? — ckoppekTUpOBaHHBIH KO3(DPHIMEHT AeTepMUHAIMK. Y HAC OT
Takxe paseH 0,85.

F, df, p — F-kpurepuii, unciao cremneHneii cBOOOIbI, MPUHATOE MPU €O pacyeTe,
BEpPOSITHOCTh OIMMOKU JIJIsi HYyJIeBOW rumoTe3bl F-tecta. F-TecT B perpeccnoHHOM

AHAJIN3C MMPUMCHACTCA IJIs1 OLCHKH CTaTUCTUYECKON 3HAUMMOCTH MOICIIN. T.x. p <



0,05 MOXHO 3aKIIO4YHUTh, YTO pACCUMTAHHAS pErpeccus YAOBIECTBOPUTEIHHO
OIIHCHIBAET CBS3b MEX]Yy HCCIIEAYEMBbIMH MTPU3HAKAMU;

e Standart error od estimate — mapamerp, OTpaKalOIIUK CTENCHb pa3dpoca
BBIOOPOYHBIX 3HAUEHU OTHOCUTENHHO JTUHHUH perpeccun = 1526,094;

e Intercept — 3HaueHue cBOOOAHOTO ujieHa perpeccroHHoro ypaBHenus = 13003,
441,

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

e T — kpurepuii CThIOJIeHTa t HCIONB3YeTCsA AJIsl MPOBEPKH HYJICBOW THUIIOTE3BI O
paBeHcTBe 0 CBOOOJHOTO YJI€HA PETPECCHOHHOTO ypaBHEHHs. P — BepOSTHOCTH
OIIUOKHM JIJISl ATOW HYJIeBOU TUNOTE3bl. 1=33,264;

e Beta - crannaptuzoBanHbiii ko3 duiueHt perpeccun. Pacyer beta koaddunmenton
MO3BOJISIET OLEHHWTh, B KAaKOW CTENEHW 3HAYCHUSA 3aBUCHUMOM MEPEMEHHOMN
ONpENENSIOTCd 3HAUYCHUSMH HE3aBUCHUMOW TniepeMeHHol. Takum  o0paszowm,
t(carat)=0,934, t(depth)=-0,05, t(table)= -0,6. 3uauut, Oosblllee BIUSHHE Ha
pe3ynbTaT OKa3bIBaeT (akTop carat, T.K. ero 3HaueHue OOJbIlee M0 MOAYIIO CPEaH

OCTAJIbHBIX (PAKTOPOB.

[TocTpouM Tabnuily perpecCMOHHBIX pe3yibTaToB (puc. 21). OOpaTumM BHUMaHHE Ha
YPOBHHU 3HAYUMOCTH Kaxaoro (akropa. Ecnu gannoe 3HaueHue oosbiie, uem 0,05, To ero
CIeNyeT WCKIIOYUTh W3 MabHEUIEr0o pPAacCMOTPEHHsS B HaIleM aHaIW3e. 3HAYHT,

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 Err b Std.Err. | t(53936) | pvalue

N=53940 of b* of b

Intercept I 13003.44 390.9183 332638 0.00
carat 0933752 0001681 785877 14.1509 555 3558 0.00
depth -0.054309 0001731 -15124 48199 -313776 0.00
table -0.058515 0001759 -10447 31412 -332585 0.00

Puc.

21. Tabruya peepeccuoHHbIX pe3yibmamos



Beiieuraem runoresy Hp: mepemennbie carat, depth, table simsror Ha 1eny,
COOTBETCTBEHHO, ajbTepHaTHBHas rumnore3a Hi: mepemennsie carat, depth, table ne
BJIUSIIOT Ha IICHY.

N3 puc.21 BumgHo, uto 00a Koddduimenta perpeccun He oTimyarorcs ot 0 (P =
0,00), cunenoBatenbHO, mNpUHMMaeTcs rTHmoTe3a Ho. B 1memnoMm, mocTpocHHAs
perpeccroHHasi MOJIENIb XOPOIIO OIMMCHIBACT CBS3h MEXKIY IIEHON Ha aaMasbl, BECOM U
obwmei riryounoi (R? = 85%). CaMo e perpecCHOHHOE yPaBHEHUE MBI MOYKEM 3aIliCaTh
CIEAYIOIIMM 00pa3oMm:

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

BaxHOi 4acThIO PErpEeCCHOHHOTO aHAJIM3a SIBIISCTCS aHAJIW3 OCTAaTKOB (OCTATKH
MPEJCTABIAIOT CO00M pPa3HOCTH MEXAy HaOMI0JaeMbIMH 3HAUYEHUSIMU 3aBUCUMOM
NMEPEeMEHHON W TEeMH €€ 3HAaYCHHSIMH, KOTOPBIC TIPEICKa3bIBAIOTCS PErpeCCHOHHON
MOJIENBIO).

[TocTporM 4aCTOTHYIO THCTOTPAMMY OCTaTKOB (puc. 22).

Distribution of Raw Predicted Values
Depandaent variabla. prica
—— Expacted Nomal
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10000 }
5000 |
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-5000 0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Puc. 22. Yacmomnas eucmoepamma ocmamxos
Hcnonb3ys ra3oMepHbIA METOI, Mbl MOYKEM YTBEPKAATh, YTO TUCTOIPAMMA UMEET
HOpPMaJbHOE pacHpe/esieHue, XOTA W BHAHA HeOoJbliasgs acuMMmeTpus. YToObl
MOATBEPAUTh WA ONPOBEPTHYTh HOPMAIBHOCTH PACHpPEAEICHUSI OCTATKOB IMOCTPOUM

rpaduK HOPMaIBLHBIX BeposiTHOCTEH (puc. 23).



Normal Probability Plot of Residuals
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Puc. 23. Beposmnocmuulil epaguk pacnpedenenuss 0Cmamros

Ha puc. 23 BHUJHBI HC3HAYUTCIIBHBIC OTKIIOHCHHA OCTATKOB OT TGOpGTH‘lGCKOﬁ
HpHMOﬁ HOPMAJIBHOT'O pacCIIpCaAcCICHUA. qu/ITBIBaH, yTOo OOJIbIIAsA YacTh HpﬂMOﬁ JICXKUT B

JNOMYCTUMBIX TIpelieNiax, JAENaeT BBIBOJ, YTO JIMHEHMHBIA PETPECCUOHHBIA aHAIN3

npuMeHuM. Y ypaBHEHHE PErpecCUu BBIBEIEHO BEPHO.

2.5. Ta6auubl conpsizKeHHOCTH

C IIOMOIIIBIO Ta6J'II/IH COIIPSKCHHOCTHU BBIAACHHM, CCThb JIM 3dBUCHUMOCTL MCIKIY

Ka4eCTBOM Cpe3a M SICHOCTHIO aiMasa.
BriaBuraem runoresy:
Ho: xauecTBO cpesa (Cut) u sicHocTh anmasa (clarity) 3aBucumsr;
Hi: xauecTBO cpe3a (Cut) u sicHocTh anmasa (clarity) HezaBuCHMEL

(A Setect up 1 B lists of grouping vasables:
|1 - carat 1 - carat t - carat 1-carat 1-carat 1-carat
2 «aut 2 cut 2 -out 2-aut 2 -aut
3 - color 13 - color 3 - color 3 - color 3 - color 3 - color
4 - darity 4 - clarity 4-danty 4 - danty 4 - darity
S ~depth 15 - depth 5 - depth S - depth 5 - depth S - depth
€ - table 5 - table 5 - table 6 - table 6 - table £ - table
7 -price 7 -pree 7 - price 7 - price 7 - price 7 -price
B-x 8-x 3-x 8-x 8-x% 8-x
9-y 9-y 9-y 9-y 9-y 8-y
10-2 -2z 110 -2 10-2 10-2 10-2
|
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[Tonyyaem cieayromniue 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) 9194
S | 408 1560 3240 3575

VS1 | 170] 648 1775 1989

VS2 | 261 978 2591 3357

V82 | 69 286 1235 870 260¢
VVS§1 17| 186 789 616 2

n_ | 210] 9% 84| 205

IF 9 71 268 230

All Grps_ 1610 4906

12082 13791 21551

Puc. 25. Ceéoonas 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% 1176% 22 84% 32 08% 28.26%
Total Percent 086% 200% 389% 547% 482%[117.04%
Count S . 408 1560 3240 3575  4282] 13065
Column Percent 25 34% 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 VSt 170 648 1775 1989 3589 81M
Column Percent 10.56% 13.21% 14.69% 14.42% 16.65%
Row Percent 208% 793% 2172% 24 34% 43 92%
Total Percent 032% 120% 329% 369% 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 2.13%, 7.98% 21.14% 27.39% 4137%|
Total Percent 048% 181% 480% 622% 940%)2273%
Count w82 | 69 286 1235 870  2606)] 5066
Column Percent | 429%, 583% 1022% 6.31% 12.09%
Row Percent 136% 565% 24 38% 17 17% 5144%
Total Percent 0.13% 053% 229% 161% 483%] 9.39%
Count VVS1 17 186 789 616 2047] 3655
Column Percent 106% 379% 653% 447% 950%
Row Percent 047% 509% 2159% 16.85% 56.01%
Total Percent 003% 034% 146% 114% 379%] 6.78%
Count § 210 96 84 205 146 741
Column Percent 13.04% 196% 0.70% 149% 068%
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 0.50% 3.97% 14.97% 12.85% 67.71%
Total Percent — 0.02% 013% 050% 043% 225%} 3.32%
Count AllGrps 1610 43906 12082 13791 21551] 53940
Total Percent 298% 9.10% 22.40% 25.57% 39.95%

Puc. 26. Pesynemupyrowas mabauya
B Ttabmumax Ha puc. 25- puc. 26 MBIl BUAMM 3HAYEHUS OXKHIAEMBIX YacTOT,
KOJIMYECTBA TIEPEMEHHBIX IO KaXKJOM TPYMIe U UX MPOIECHTHBIE COOTHOIIEHUS. TakK, Mbl
BUJIUM, 4TO OOJIbIIIe BCEro anma3oM ¢ sicHocThio Sl1 (24,22%), u ¢ xadecTBOM cpesa 5
(39,95%) — wupcampHoe. UTOOBI MOHSTH, 3aBUCHUMBI JIU OHHM pacCUMTaeM X-KBajpaT

[Tupcona (puc. 27).



Statistics: clanty(8) x cut(5) (Worksheet in diamonds2)

Statistic Chi-square | df | p
Pearson Chi-square | 4391 398l df=28 p=00000
M-L Chi-square 3465.907 df=28 p=0.0000

Puc. 27. Pacuém X-xeaopama Ilupcona
CornacHo pacueraM X-kBajapata [lTupcona p < 0,05, ciaemoBatenbHo, TumoTe3a Ho
npuHEMaeTcs. TakuM oOpa3oMm, KadecTBO cpe3a (Cut) m scHocTh anmmasza (clarity)

3aBHCHMBI.

3akioueHue

B xoae mpoaenanHoii paboTe MbI Ha MPAKTUKE 3aKPEHHMIN 3HAHHS, MOJYyYCHHBIC B
X07e Kypca «AHaIU3 JaHHbIX». CUMTal0, 4TO 1eJb JOCTUTHYTA, aHAIN3 JaHHBIX ajIMa30B
¢ moMoInpko makera Statistica mposeieH.

MHOromMepHble  CTATUCTHYCCKHE METOABI CPEAM  MHOXKECTBA  BO3MOKHBIX
BEPOSATHOCTHO-CTATUCTHYECKUX MOJICNICH MO3BOJISIOT 0OOCHOBAHHO BBIOpATh Ty, KOTOpas
HAWIy4dIIMM ~ 00pa3oM  COOTBETCTBYET  HCXOJHBIM  CTAaTHCTHYECKMM  JAHHBIM,
XapaKTEPU3YIOIIUM pEalbHOEC IMOBEACHHE HCCICAYEeMONH COBOKYITHOCTH OOBEKTOB,
OLICHUTh HAJCKHOCTh W TOYHOCTHh BBIBOJIOB, C/ICJAHHBIX Ha OCHOBAHMM OTPAHUYCHHOIO
CTaTUCTHYECKOT0 MaTepHaa.

WcxonHble JaHHbIE OBUIM MPOAHAIM3MPOBAHBI C  TOMOIIBIO  (PaKTOPHOTO,
JIMCKPUMHHAHTHOTO, JUCIIEPCHOHHOTO aHaln3a, a Tak:Ke ObUIM IPUMEHECHBI ONHcaTeIbHas
CTaTUCTMKA W  MOJEIb  MHOXXECTBEHHOW  PErpecCHd,  pPacCUYMTaHbl  TaOIHUIBI
COMPSDKEHHOCTH. METO/Ibl MHOTOMEPHOTO CTaTHCTUYECKOTO aHaJlh3a XOPOIIO OMUCAIH
peanbHOE TOBEJACHHE COBOKYIMHOCTH aiMa3oB. BBIBOIBI, CIEIaHHBIE HA OCHOBaHUH

HaﬁI[GHHOFO CTATUCTHUYCCKOI'O MaTCpuajida TOYHbI 1 HAACKHBI.



Ana oueHMBaHWs KypcoBoW paboTbl uUcnonb3yetcs 4-6annbHasi wana: «OTNIMYHOY», «XOPOLLOY,
«YOOBMNETBOPUTENLHO», «HEYA0BNETBOPUTENBHOY.
CooTHoLLEeHME NnokasaTenen, KpUTEPUER U LUKambl OLeHMBaHNS pe3ynbTaToB 06y4YeHus.

Kputepun oueHmBaHus LLikana oueHok

BbibpaHHble 0Onsi Kypcosol pabombl OaHHble 8 MofiHoU Mepe Ominu4Ho
omeeyvarom uesnsm u 3adavam uccredosaHusi. KoppekmHo nposedeHa
npedsapumersibHass obpabomka OaHHbIX. KoppekmHo npumeHsitomcs
gce 8blbpaHHbie Memoodbi uccriedosaHusi. 1o ecem npuMeHsieMbIM
memodam MoslyHEHHbIE XOPOoWo C meopemuyeckpol u rnpuknadHou

rnocmaHosKu 3adayu obocHoB8aHHbIe 8bI800bI. CdenaHo
KayecmeeHHOe 3aKIto4eHue rno eceli pabome 8 Uesiom.
BbibpaHHbie 0Onsi Kypcosol pabombi daHHble 6 MnonHoU Mepe Xopowo

omeeyarom uenam u 3adavyam uccredosaHusi. KoppekmHo nposedeHa
npedsapumernbHas obpabomka OaHHbIX. KoppekmHo npumeHsiromcs
gce eblbpaHHbie Memodbl uccredosaHus. Mo ecem npumeHsembim
mMemodam rosy4YeHHble 8b1800bI, HO 8b1800bI HEOOCMAMOYHO XOPOWO
0b60CHOBaHbI. 3aknoyeHUe He 6 [ofHoU Mepe ompaxaem
uebirnosiHeHue uenel u 3aday uccredosaHusl.

BbibpaHHble 0Onisi Kypcoeol pabombl OaHHble 8 He MoJIHOU Mepe Ydoenemeopu-
omeeyvarom uesnsm u 3adadam uccredosaHusi. Ecmb owubku 8 0OHOM mesibHO
unu  HeckomnbKux asmanax obpabomku OaHHbIX. He nonyyeHbi
060CHOBaHHbIE 8b1800bI M0 10 8CEM pe3ybmamam Uccriedo8aHUus.
Kypcosasi paboma He ebinofiHeHa, unu eblbpaHHbie Onisi Kypcoeol | Heydoenemeopu-
pabomsbl OaHHble HE omeeqarom uensam u 3adadam uccredosaHus, mesibHO
unu HerpasusibHO MpuMeHsitomes Memodbl 06pabomku daHHbIX, unu
paboma He colepxxum 060CHO8aHHbIX 8b160008.

20.3 ®PoHO OUEeHOYHbIX cpeacTB CcPOPMUPOBAHHOCTM KOMMETEHUMWA CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBefeHUs AMarHOCTUYeCKuX paboTt

ONK-4 CnocobeH ucnonb3oBaTb U aganTUpoBaTb CYyLlECTBYHOLME MaTeMaTU4yeckue
MeToAbl U CUCTEMbI NMPOrpamMMMpoBaHus ONA pa3paboTkM v peanusauuu anropuTmMoB
pelweHus NnpuknagHbIX 3agav

Bonpocsl ¢ BbIGOpOM oTBeTa

1. OcHoBHas rumore3a t-tecra /Ui 3aBUCHMBIX  BBIOOPOK IpH 00paboTke MH(GOPMALMK O 3HAYCHUSAX HEKOTOPOTO
TOKazaTelsl 10 M TOociie BO3JCHCTBHS HAa aHAIH3UPYEMbIe 0OBEKTHI (POPMYIIUPYETCS KakK:

A. Hert 3¢¢exTa Bo3aeiicTBUSA - cpelHMe 3HAYECHHS] FeHEePAJIBHBIX COBOKYIHOCTEH, U3 KOTOPLIX MOJIyYeHbI ABe
aHaJIM3UpyeMble 3aBHCHMBbIe BBIOODKH, PaBHBI.

B. Her sa¢ddexra BozaeiicTBUS - AUCTIEPCUH T€HEPATIBHBIX COBOKYITHOCTEH, M3 KOTOPHIX MOJIYYEHBI ABE aHAJIU3UPYEMbIC
3aBHCUMBIC BBIOOPKH, PaBHBI.

C. Ectp abdexr Bo3ueHCTBUS - CpelHHE 3HAYCHHS TI'eHEPaJbHBIX COBOKYIHOCTEH, M3 KOTOPBIX IOJYYEHBI JIBE
aHATM3UPyEeMbIe 3aBUCUMBIE BRIOOPKH, HE PaBHBI.

D. Ectb 3¢ ekt Bo3aeiicTBHS - qUCTIEPCHU TeHEPATBFHBIX COBOKYITHOCTEH, U3 KOTOPBIX MOIYYEHBI ABE aHATU3UPYEMEbIE
3aBHCUMBIC BEIOOPKH, HE PAaBHBI.
2. Tabauupl CONpPSHKEHHOCTH IPUMEHSIOTCS I aHAIM3a HH(QOPMAaIUH, IPEJCTaBICHHON B!

a. HHurepBanbHOH 1IKase.



KarteropupoBanHoii (HOMHHAIBHOI) IIKAaTe.
IIkane oTHOWEHHMIA.

MHrepBanbHOH 1IKaJE U LIKaJE OTHOLIEHUH.

PereCCI/IOHHHﬁ aHaJIu3 B OpOoLCCcce O6pa6OTKI/I I/IH(l)OpMaHI/II/I NMPUMCHACTCA IJIA:

BoisiBiIeHUsI 3aBHCHUMOCTH HEKOTOPOTr0 KOJIHYECTBEHHOI0 NMOKa3aTeis (OTKJINKA) OT OJHOT0 MJIH HECKOJIbKHMX
nokasareJieii (IpeiMKTOPOB).

BrisBnenus 3aBuCHMOCTH MEXAY KaYE€CTBEHHBIMHU IOKA3aTCISIMHA.

BrisBnenus MPUIUHHO-CJIEACTBEHHBIX CBsI3eH MEXAY KaUC€CTBEHHBIMHU ITOKA3aTCIISIMHA.

CokpallleHUs pa3MEpPHOCTH IIPOCTPAHCTBA HCCIEAYEMBIX ITOKa3aTeNeH.

Koaddpunuent xoppensiun Crimpmena B nporecce 00padoTky HHPOPMAIMH HCIOIb3YETCS VIS

BoisaBieHust MeEpbI 3aBUCUMOCTH MEKAY [JIBYMA II0Ka3aTeJasAMH, BblﬁOpKl/I 3HAYEHHU I KOTOPbIX
NpeaABaAPUTEJIbHO ITPOPAHKUPOBAHDI.

BrigBieHUs 3aBUCHUMOCTH MCXKIY ABYyMS HOMHUHAJIbHBIMHU TOKa3aTCIIAMU.
BrisBnenus MCPbI HEIIMHEHHON 3aBUCUMOCTH MCIKAY ABYMS IOKA3aTCIIIMU.

OI.[GHKI/I KadeCcTBa HEIMHCHHOTO YpaBHCHUA pCTPECCUU.

ITon craTHCTHYECKOH TUIIOTE30H B Ipoliecce 00paboTKu HH(DOPMAIMU TTIOHUMAETCS:

Hpezmonomemle, CBAI3AHHO€ C BEPOATHOCTHBLIM paCHpPEeaCJI€CHUEM HEKOTOPOIo moxkasareiiss ujiin HOKa3aTeJ’leﬁ,
KOTOpoO¢ uccjieaoBareiib COﬁl/lpaeTCﬂ NMpoOBEPUTH B pe3yjabTaTe IKCIICPUMEHTA.

[Ipeamnonoxenue, KOTOPOE UCCIEAOBATENb COOMPAETCS TPOBEPUTH B PE3YJIBTaTe SKCIEPHMEHTA.
[Ipeanomnoxenue o CueHapHUIX Pa3BUTH COOBITHI B OyyIIeM.

IIpennonoxxenue o 3HAUYCHUAX HEKOTOPOIl HEHAOIIO1aeMOH IIEPEMEHHOMN B IIPOIILIOM.

OmmumbKo# IepBOro poja mpu paboTe CO CTATUCTHYECKON THIIOTE30H B mporecce 00paboTKu HHPOPMALIUU
CUMTaeTCA:

Omnbka NPUHSTH TUIIOTE3Y, ECIIM Ha CaMOM JIeJie OHa He BEpHa.

Omudka OTBepPrHyTh IUIOTE3y, €CJIM HA CAMOM Jiejie OHA BepHa.

OmmbKa HCIOIB30BaTh KOHKPETHBIA CTATUCTHYECKUH KPUTEPHUH ISl TPOBEPKH JAHHOM MITOTE3HI.

BrruncinurenapHas ommoKa Ipu pacvyeTe CTATUCTUKU KPUTCPU.

AHLTepHaTHBHOﬁ TUIOTE30H IpA IMMPOBEPKE CTATUCTUYCCKUX T'MIIOTE3 B IIPOLECCE 06pa6OTKI/I HH(bOpMaIII/II/I
CUHUTACTCA:

l'[pexmo.nome}me, KOTOpPO€ NPUHUMAETCH, €CJIH OTKJIOHACTCHA I'HInoTe3a HO.



10.

11.

Hpeﬂnonomeﬂne, KOTOPOC OKa3bIBACTCS OAHO3HAYHO HUCTHUHHBIM, €CJIM OTBEPracTCs TIHUIIOTE3a HO.

[TpenmonoxxeHue, Ipu KOTOPOM BEPOSTHOCTH MOMAAAHUS CTATUCTHKU KPUTEPUS B KPUTHUECKYIO
obmacTh paBHa 1.

Ipeanonoxenue, IPU KOTOPOM BEPOSTHOCTD IONAJAHUA CTATUCTUKYU KPUTEPUS B KPUTHUECKYIO
o6acts 6oibie 0,9.

PanroBesiit Z[I/ICHepCHOHHLIﬁ aHaJIu3 Kpacxena-YOJmMca B [IpoLeCcCe aHaJin3a I/IH(l)OpMaIII/II/I HCIOJIB3YCTCA IJIA:

IIpoBepkH BJIMSIHUS HEKOTOPOr0 KATErOPH30BAHHOIO MOKA3aTeslsi HA HEKOTOPbIH NPU3HAK, 3aJaHHBIA B
HIKaJIe OTHOIIEHHUH.

IIpoBepku BAMSHMS HEKOTOPOrO IOKa3aTens, 3aJaHHOTO B IIKaje OTHOLIEHWH, Ha HEKOTOPBIH HOMHHAJIbHBIN
MIOKa3aTeb.

HOCTpOGHI/Ie (l)yHKIII/II/I, OIMMCHIBAIOIICH BIHUSHUS HCKOTOPOI'0 KaTCrOprn30BaHHOT'O MOKA3aTCJId HAa HeKOTOpLIﬁ
IIPpU3HAK, 3a,I[aHHLII>'I B IIIKaJIC OTHOIIICHUI.

[MocTpoeHne (GyHKIMH, ONHMCHIBAIOIICH BIMSHUS HEKOTOPOro IOKa3aTess, 33JaHHOTO B IIKajle OTHOIICHHWH, Ha
HEKOTOPBI HOMMHAJIbHBIN [T0KA3aTeNb.

Jucnepcuonnsriii anamuz ANOVA B nporiecce aHann3a HHPOPMAIIUH UCIIOIBb3YETCsI IS OLICHKH PAaBESHCTBA!

Cpeanux 3HayeHMii Aas ABYX MM 0OoJsiee BBIOOPOK, MOJYYEHHBIX M3 HOPMAJIbHBIX TIeHepaJbHbIX
COBOKYIIHOCTeii.

HHCHCpCHI?I JJIsL IBYX WUJIHA Oouee BLI60pOK, TNOJYYCHHBIX N3 HOPMAJIbHBIX I'CHCPAJIBHBIX COBOKyl’[HOCTCﬁ.

Cpe,I[HI/IX 3HAYCHUH TOJBKO AT ABYX BLI60pOK, MOJYYCHHBIX U3 HOPMAJIbHBIX I'CHCPAJIbHBIX COBOKyHHOCTeﬁ.

CpenHux 3HaYeHUH Is IBYX WK OoJjiee BEIOOPOK, IMOTYYEHHBIX M3 IPOU3BOJIBHBIX T'€HEPAIbHBIX COBOKYITHOCTEH.

Hucnepcuonnsriii ananuz ANOVA B nporiecce aHanu3a HHPOPMAIIUK MOXHO HCITOJIB30BATh /ISl CPAaBHCHU:
JAByX wiu 6ojiee He3aBUCUMbIX BHIOOPOK.

JIByx unm 0ojiee 3aBUCHIMBIX BRIOOPOK.

TonpKo ABYX 3aBUCHMBIX BBIOOPOK.

TonpKko IBYX HE3aBUCHMBIX BEIOOPOK.

@akTOpHBIN aHAIN3 B MIPOLIECCE aHAIN3a MH(POPMAIIUHU TTO3BOJISET:

Haxonute 000011eHHbIe, HEMIOCPEACTBEHHO HE H3MeEpsieMble MOKA3aTeIH, KOTOPbIE ONpeNesiioT 3HAYeHUs
HCXOAHBIX H3MepPsieMbIX NMOKa3aTeei.

Cpe[m HUCXOJHBIX MoKa3aTejen BBIJACJIATH TIOKa3aTeJd, MMCIOIIHMC BBICOKYHO KOppeIsnuio C CO BCEMHU APYTUMHU
I10Ka3aTCIsIMHU.

Haxomute 0000IICHHBIC MOKA3aTeNd, TaKWE, YTO BCE HCXOIHBIC IMOKA3aTEU BHIPAXKAIOTCS B BUIC KOHKPETHBIX
(GyHKIUH OT TaHHBIX 00OOIIEHHBIX ITOKa3aTeleH.

Haxonuts oanH 000OIIEHHBIH, HEMIOCPEACTBEHHO HE M3MEPSEMBIH IOKa3aTelb, KOTOPHIN ONpenenseT 3HAYeHHS
HCXOJHBIX U3MEPSIEMBIX IIOKa3aTeNeH.



12. Tlon BpeMeHHBIM psiIOM B IpoLiecce aHanu3a HHpOpMAIMK TTOHUMAETCS:

13.

14.

15.

16.

17.

A

Pan 3HAYCHUI HEKOTOPOro CTATUCTHYECKOT0 MOKa3aTe/Isl, B3AThHIX B XPOHOJIOTUIE€CKOM IOPAAKE BPEMECHU.
Psn 3Hauenumit HEKOTOPOT'0 MOKAa3aTeyisd AJid COBOKYIIHOCTU 00BEKTOB U1 OAHOTO MOMEHTA BPEMECHU.
(I)yHKI_II/I}I OT BpEMEHHU, ONMUCBIBAIOIIAA 3HAYCHNUA HEKOTOPOI'0 AECTEPMUHUPOBAHHOTO ITOKA3aTEIIA.

qDyHKLII/IH OT BPEMEHM, OMMMCBIBAIOIIAA 3HAYCHUS HEKOTOPOI'O CTOXAaCTUYIECKOTO IMOKA3aTeIIA.

Mopenb 3KCIOHEHIMAILHOTO CTIIaKUBAHUS JIJIsS BPEMCHHBIX PAAOB B IPOLCCCE aHAIMN3a I/IH(I)OpMaIII/II/I
HCIOJIB3YCTCA IJIA:

IIporuo3upoBanusi Oy1ynux 3HaYeHU i BpeMEHHOIr0 psja.
Briaenenust ce30HHONM KOMIIOHEHTBHI BpEMEHHOTO Psia.
Brigenenns TpeHna BPEMEHHOTO psijia.

Haxoxxnenns neprnoa BpEeMEHHOTO Psizia.

Pemienue 3agauynu AUCKPpUMHUHAIIMKU B paMKax AUCKPUMHUHAHTHOI'O aHaliu3a TIIpU MOPOBCACHUU MNPHUKIAIAHBIX
I/ICCHeJIOBaHI/Iﬁ MO>XHO NPHUMCHSITH IJIS:

OHpe)IeJ'leHHﬂ M0 KAKUM MOKa3aTeJIsIM CYHIE€CTBCHHO PA3/IMYAKTCH BbIACJICHHbLIC B paMKaXxX HCCJICI0BaAaHUSA
KJIaCChbl.

Pa3Ouenns uccnenyembix OObEKTOB Ha KIAacTephbl, OJIM3KHE [0 CBOUM XapaKTEPUCTUKAM.

Knaccudukanum npuHaUIeKHOCTH 00bEKTa K ONIPEEICHHBIM B paMKax HCCIIEIOBAHHS KIacCaM.

[IporHo3upoBaHus 3HAYCHUI BAXHBIX C TOYKH 3PEHHS HCCIICTOBAHUS MOKazaTeled B paMKaxX BBIJICICHHBIX
KJIacCoOB

Pemenne 3amauym  KJacTepH3allMd B paMKaxX  HMCCJIEJOBAHUS BBIICICHHOW COBOKYNHOCTH OOBEKTOB  MOXHO
MMPUMCEHATH IS

Onpenenenus Hanbosee BaXKHBIX IMTOKa3aTeNeil ¢ TOUKH 3pEHHs TOUCKA PA3IHUNil MEXAY 0OBEKTaMH.

Pa30uenus COBOKYNHOCTH 00beKTOB HA KJACTePbl, 0JM3KHeE 10 CBOUM XapAKTePHUCTHKAM.

Knaccudukanum npuHaaIe) HOCTH 0OBEKTOB K BBIJEICHHBIM KJIaCCaM.

HpOFHOSI/IpOBaHI/IH N3MCEHCHUSA KJIACTCPOB BO BPEMECHU.

Jlyis uccnenoBaHus 3aBUCMOCTH MEKY IBYMSI KATErOPU30BaHHBIMY [TOKA3aTESIMA MOXKHO HCITOJIb30BATh:
T-tecT I 3aBUCUMBIX BEIOOPOK.

T-TecT U1 HE3aBUCHMBIX BBIOOPOK.

MeTox «Ta0IUIBI CONPSIKEHHOCTH,

Perpeccuonnsliii aHanus.

I[J'IH aHaJIn3a 3aBUCUMOCTHU MEKIY NMOPAAKOBBIMU IMMOKA3aTCIIAIMU MOKHO UCIIOJIb30BATh:

T-tecT I 3aBUCUMBIX BEIOOPOK.



18.

19.

20.

21,

22,

T-TecT I HE3aBUCHMBIX BBIOOPOK.
PanroBblii ko3pPpuuueHT Koppesinuun CnupmeHa.

PerpeccuonHblii aHaNN3.

Jlis cHMXKEHUs pa3MEpPHOCTU MPU3HAKOBOT'O MPOCTPAHCTBA MOKHO HCIIOJIb30BATh:

Perpeccuonsslii aHanus.

Kiacrepnslil ananus.

DaKTOPHbINA aHAIU3.

JucnepcuoHHbIN aHaIN3

ABTOKOppENIMOHHAs (QYHKIUS BPEMEHHOTO Psifia AJIsl KaXKJI0T0 3HAYEHUsI apryMEHTa, PABHOTO HATYpaJIbHOMY YHCITY
I, TIOKa3bIBaeT:

Kak koppenupyior Ha0I101eHHsI BpDEMEHHOI0 PSiia, PACIOJIOKEHHbIE Yepe3 I J1aros .

Kak xoppenupyrot cocenane HaOmrogeHus r u r+1 .

UeMy paBHa aucnepcus r-ro 3HaYCHUA paja.

UeMy paBHO MaTeMaTHUECKOE OKHAAaHUE [-T0 3HAUCHUS psfa.

Jus  uccnenoBaHMs 3HAYMMBIX HM3MEHEHHH B TIOBEACHUH HEKOTOPOrO MOKasaTens IOCle BO3ACHCTBHS Ha
aHAIM3UPYEMbIe OOBEKTHI MOXHO UCIIOIb30BATh:

T-TecT A/151 3aBHCHMBIX BHIOOPOK.

T-tecT 11t HE3aBUCHMBIX BEIOOPOK.

PanroBsrit koa¢Gurment koppenstiuuu CrupMeHa.

Perpeccruonsslii aHanus.

Jns  rpaduueckoro aHanmM3a THIOTE3bl O HOPMAJIBHOM DAaCHpeleleHHH HEKOTOPOIro IIOKa3aTelsi MOXKHO
UCTIONIb30BaTh:

HopmanbHylo BepOATHOCTHYI0 Oymary.

I'pad k-cpenHux.

I'pad «AImuKy ¢ ycamm.

I'pad paccenBanus.

I'pad k-cpeTHUX B KIIACTEPHOM aHAIN3E OTPaXKaeT:
IlenTponabI KIaCTEPOB.

PaccTosiHre MEX Iy IEHTPOMAAMHU KIIACTEPOB.
Pazbpoc BOKpyr LEHTPOUIOB KIACTEPOB.

Paccrosnue MCKAY OMKANIIIMMEU COCCIIMU KJIIaCTEPOB.



23.

24.

25.

Meron ApeBOBUAHON KiIacTEPU3ALUU HCITIONIb3yETCs:
Jast aHanu3a OJHM30CTH MeEKIY 00beKTaMu.
Jiist onipenieieHus IEHTPOUIOB KIIaCTEPOB.
J71st BBIYHMCIIEHUS! MAaTPUIIBI PACCTOSIHUN MEXIY KiacTepaMHu.

I[J'DI OIIPpEACICHUA HOKaBaTeJ’Ieﬁ, KOTOPBIC HYKHO HUCIIOJIB30BAaTh IPU KJIACTCPU3ALIUU.

Bonpockl ¢ KpaTKUM 0TBETOM
KommnonenTa BPEMCHHOT'O psAda, OMUChbIBAIOIIAasA JOJTOBPEMEHHYIO TCHACHIIUIO €I'0 pa3BUTUA HA3bIBACTCA !
TPEeHAO0M.

[Ipu anamu3e mHGOPMAIMK O BPEMEHHBIX MapaMeTpax HIPOKOB HeKOTopod Urpsl 3a 2015-2016 romsr BIOBUTaeTCS
THIIOTE3A:

HO: Cpennee BpeMst UTPOKOB HE U3MEHUIIOCH.
H1: Cpennee BpeMsi UTPOKOB U3MEHHIIOCh.

PGSYJ'IBT&TBI t-TecTa 1715 3aBUCHUMBIX BBI60pOK IIPpHUBCACHLI B Ta6J'II/II_IeZ

Omnpenenure, orBepraercs runoreza HO (1a unm Her):

T-test for Dependent Samples (Sheet1 in Book?)
Marked differences are significant at p < 05000

Mean | StdDv. ([N| Dif | Std.Dv. t df| p Confidence | Confidence

Variable Diff 95 000% | +95,000%

MunyTen(2015r) | 1150 4671835 0211

MunyTeI(2016r) 336,553 8564092 76 158,066 3643299 -376225/75 0.000310, 241319 74,8128

a.

26.

217.

28.

Ha.

[Ipumenenne dakTopHOrO aHanmM3a TpH 00pabOTKE MHOTOMEPHON MH(pOpMAalWMK  HANpaBIeHO HA ygeauieHue VI
CoKpaujenue pa3MEPHOCTH ITPU3HAKOBOTO IIPOCTPAHCTBA (YKaKUTE: YBEIMUCHNE WIIH COKPAIICHHE)

Cokpauenue

B MeTonax kilactepu3ani MHOTOMEPHBIX JAHHBIX B KAYECTBE MEPhI OJIM30CTH OOBEKTOB HCIIOJNIB3YETCS METPUKA HIIH
k03 puLKEHT KOppessiuu (YKaXKHuTe: METPHKa MK KO3(D(GUIMEHT KOPPEIISIINH)

a. MeTpUKa

T-TecT TSt 3aBHCUMBIX BEIOOPOK, OJHA M3 KOTOPBIX OTPa)KaeT 3HAYCHHS HEKOTOPOTO IMOKa3aTels IO peallu3alliu
CTpaTeruu ympaBJeHUs, a Jpyras — [0cCje pealn3aliy CTpaTeruu yrnpaBieHusl, UCIIOIb3yeTCs sl OUEHKH PaBEHCTBA
Cpeonux 3HAYCHUN WM MeOduar TAaHHBIX BBHIOOPOK (YKaXUTE: CPEAHUX WIIM MEIHAH):

Cpeanux



29. Meroj CriaXuBaHUS CKOJNB3ALIMMH CPEJHMMH B aHAJIM3€ BPEMEHHBIX DPAJOB AWHAMUKH Pa3BUTHS HEKOTOPOTO
MIOKa3aTeNsl UCIOIB3YETCs ISl 8bidene s mpenoa WIn cmanoapmusayuu psoa (YKaXKUTe: BBIICICHHUS TPEeHAa WIH
CTaH/apTH3aLUH psija)

A. Brblaesnenusi TpeHa
30. Meron CE30HHOW NEKOMITO3MINHU B aHaJM3€¢ BPEMEHHBIX PSIOB TUHAMHUKH Pa3BUTHS HEKOTOPOTO MOKAa3aTesd

UCIIONB3YCTCS UL UCCIeO08AHUA CIMPYKMYPbl WA  NPOSHO3Uposanus (yKakUTe: MCCICIOBaHUS CTPYKTYPHl HIIH
TIPOTHO3HPOBAHUS )

A. HccaenoBaHusi CTPYKTYpbI

31. Meroa IUCKPUMHUHAHTHOTO QHAIN3a TMPEJIIONIATaeT, YTO OOBEKTHI YK€ pa3OUThI Ha KIIAcChl (YKKHUTE: 1a WK HET)
A. Jla

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:
1) 3aKkpbITble 3a4aHua (TECTOBbIE C BapuaHTaMn OTBETOB, CPeAHUN YPOBEHb CINOXKHOCTU):

o 1 6ann — ykasaH BEpHbIN OTBET,;

o 0 6annoB — ykasaH HEBEPHbI OTBET (MOMHOCTBIO UM YACTUYHO HEBEPHbIN).
2) OTKpbITble 3agaHusa (TECTOBblE€ C KPaTKMM TEKCTOBbIM OTBETOM, MOBbLILEHHbLIV YPOBEHb
CMNOXHOCTH):

o 2 6anna — ykasaH BEPHbIN OTBET,;

o 0 6annoB — yka3aH HEBEPHbIN OTBET (MOMHOCTBLIO UM YAaCTUYHO HEBEPHBIN).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MCNOMb30BaHUIO NpU MNpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenblo OLEHKU OCTaTOYHbIX pe3yribTaToB OCBOEHUS OaHHOW
ANCLUNINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



