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Kapma komnemenuyui

Kontponmpyemsie WNHaukaTopel TOCTHKEHUS [Inanupyemsle pe3yabTaThl 00yueHus: | Buabl 3a1aHuii U OLIEHOYHBIX CPENICTB
KOMIIETCHIINH KOMIIETCHIIUN (3Haer, ymeer, BlajeeT, UMEeT
(g p KOMIETSHITHN) HaBBIK)
YK-1 Cnocoben 1.1 B.YK-1. Ananuzupyer 3HaTh: OCHOBHBIE moaxoabl U | Pedepar, Tector

OCYIIECTBIISATH IIOUCK,
KPUTHYECKUI aHAIIA3 U
CUHTE3 HH(POPMAIIHH,
MIPUMEHSITh CUCTEMHBIN
MOAXOJT AJISL PEeIIeHUs
MOCTABIICHHBIX 3a7a4

3a7ady, BB ee 0a30BbIe
COCTABJISAIOIIHE.
Ocy1ecTBisieT
JEKOMITO3HLIMIO 3a/Jauu.

2.1 Bb.YK-1. Haxonur u
KPUTHYECKH aHAIU3UPYET
nH(pOpMaIINI0, HEOOXOTUMYIO
JUISL PELICHHUs TIOCTaBICHHON
3aJauu.

3.1 _B.VK-1. PaccmarpuBaet
pa3UYHbIC BAPHUAHTHI
peleHus 3a/1a41, OLCHUBAs
UX JOCTOMHCTBA U
HE/I0CTATKH.

4.1 B.VK-1. I'pamotHo,
JIOTMYHO, apTyMEHTUPOBAHHO
(dhopMupyeT COOCTBEHHBIS
CYX/ICHUS M OIICHKH.
Otnnyaet GpaxkThl OT MHEHUH,
WHTEpHOpeTaluii, OEHOK 1
T.JI. B paCCyXJIEHHUIX APYTHX
YYaCTHHUKOB JIEATEIbHOCTH.

QITOPUTMBI MATEMAaTHIECKOM
00pabOTKH OMOJIOTHYECKUX TaHHBIX,
KPUTEPHH
KOPPEKTHOTO  BbIOOpa  METOJZIOB
CTaTUCTHYECKOM
00paboTku TUIS pelieHus
KOHKPETHOTO THIIa

OHOJIOTMYECKOMN 3aJa4u.

YMeTh: ONpeaesiTh THII
OMOJIOTHYECKOM 3a1a91 U TTOAOUpaTh
ONTHUMAJbHBIE CIOCOOBI €€ pelIeHUs

cpeacTBaMu
MaTeMaTH4YeCKOM CTaTUCTHKHU,
rPaMOTHO IIPEACTABIIATH

u aHaJIM3UPOBATh MOJTy4YECHHBIE
pe3yJIbTaThl

MIPUMEHEHUS KOHKPETHOT'O

CTaTUCTHYCCKOT'O ME€TOAA.

3amaHus Ui OPAKTUYECKHX |
J1a00paTOPHBIX 3aHATUN

Baagerb: Meromamu — 00pabOTKH
JaHHBIX B Mporpamme Statistica

6.0 u Exell.

PacuetHo-rpaduueckue padboThI




OICHUBACT NPAKTHUICCKUC

pELICHUH 3a1auH.

5.1 B.VK-1. Onpenensier u

OCICACTBUA BO3MOXXHBIX

Ioka3zamenu OUeHUBaAnUA NJIAHUDYEMDBIX De3Y/lbmamaoe 06yuenuﬂ

Cemectp IIIxana oreHMBaHUS
2 3 4 5
6 ceMecTp He Bnageer HaBbikamu paboThl ¢ | HemoctaTtouHo BiameeT OCHOBHBIMH | XOPOIIO BIIQJICET, HO | CBOOOIHO BiageceT
KOMIIBIOTCPHBIMI ~ IPOrPaMMaMK | TPMHHAMH  BBICIICH — MATeMATHKH; | HOMyCKAaeT HECYLIECTBEHHBIC | 0CHOBHBLIMHU TEPMHUHAMU
Exell u Statistica; METOAUKON | HaBBIKAaMH pPaOOTHI C KOMITBIOTEPHBIMHU OIIMOKY MJIM HETOYHOCTU B | pricriei MATEMATHKH;
TMEPBUYHOrO CTATHCTHYECKOTO | TPOrpaMMamu Exell wu  Statistica; OCHOBHBIX TEPMUHAMH | pappicamu paGoTHI ¢
aHaATI3a u TeCTHpOBaHI/IH METOAUKOU HepBI/I‘IHOFO BBICIIICHU MaTEMAaTUuKH, KOMHBIOTepHBIMI/I
CTATUCTHYECKOTO aHaJIM3a U | HaBBIKaX paboThI c
JTAHHBIX. COMIEIOTCOHLIMIL nporpammamvu Exell u
He ymeer camocrostensHo | [CCTHPOBAHIA TAHHBIX. P Statistica; MeTOIUKOM
6 'YMeeT He B IIOJIHOM OOBEMe WM | IporpaMmaMu Exell H
BBIOpAaTh W3 BCETO apceHasa g MEPBUYHOTO
Statistica; METOJIUKAaX p
6 o TOJBKO o/, PYKOBOJCTBOM )
HanooJjee noAXOAs NN B pernonasaTen TIEPBHYHOTO CTaTUCTUYECKOI'0 aHaJIn3a
AaHHBIX  YyCJIIOBHAX — MCTOX CTaTHCTHYECKOrO aHanu3a u | A TECTUPOBAHUS NaHHBIX.
aHan3a JaHHBIX; | BRIOpaTh M3 BCETO  apCEHANIA | TeCTHPOBAHHS JAHHEIX. YMeeT caMOCTOATENLHO
7| MeEeT, HO B HEKOTOPHIX | BLIOPATH U3 BCETO
HCIIOJIB30BaTh OCHOBHBIC | gauOoiiee MHOAXOIALIMA B JaHHBIX | Y p op
MOy CTaTUCTUYCCKUX | yCIOBHAX METOJ aHali3a JaHHBIX; | CAydasX IOJA PYKOBOIACTBOM | apceHasa HauOolee
nporpaMM st 0OpabOTKH M | UCMONB30BaTh  OCHOBHBIC MoOynu | MpenoAaBaTeld BBIOpATh M3 HOIXOISIINN B JAaHHEBIX
CTPYKTYpUPOBaHUS CTATUCTHYECKUX HpOrpamMm juis | BCETO  apccHana Hauboiee YCIOBHUSAX METO]T aHAJIN3a
MOAXONAIINNA B aHHBIX
OMOJIOTMYECKUX JTaHHBIX. 00paloTKM M CTPYKTYyPHPOBaHHUs ciomfml:l weron fHanma JAHHBIX; HCIIOIb30BaTh
He 3HaeT 0OCHOBHBIE IPUHIIUIIBI OMOJIOTHYECKHX JJaHHBIX. y ) OCHOBHbBIE MOAYJH
TTOBEpXHOCTHO 3HAET OCHOBHbIe | AAHHBIX, MCIIOJIBE30BATh




COOTBETCTBUS BBIOOpKH
TpeOOBaHUAM HauboJee
pacrpoCcTpaHeHHbIX
CTaTUCTHYECKUX  MPOLEAYD;
CHocoOBI HOPMHPOBAHHUS
BBIOOPKH.

TPUHLUIIBL
TpeOOBaHHUSIM
PacIpOCTPaHEHHBIX
MpOLEayp; CIIOCOOBI
BEIOOPKH.

COOTBETCTBHSL  BBIOOPKHU
HauOoJee
CTAaTUCTUYECKUX

HOPMMPOBAHUS

OCHOBHEIE MOJTyJIN
CTaTUCTHYECKUX  MPOrpamMm
TUTS 00paboTKn u
CTPYKTYPUPOBaHUsA
OHMOJIOTUYECKUX JTaHHBIX.
3Haer, HO IOy CKaeT
HECYIIECTBEHHBIE
HETOYHOCTH MPH U3JI0KECHUH
OCHOBHBIX TPUHIIUITOB
COOTBETCTBHSI BBIOOPKH
TpeOoBaHUAM Haunbonee
pacrpoCTpaHeHHBIX
CTaTUCTHYCCKHX MPOICIYD;
croco0oB HOPMHUPOBaHUS
BBIOOpKH; myTeld moxbopa
Hauboiee ONTHMAIBHOTO
CTaTUCTHYECKOTO  aHaju3a
JIAHHBIX B 3aBUCUMOCTU OT
eJeil uCClIeTIOBAHNSI.

CTATUCTUYECKUX
nporpamm Jist 00paboTKu
U CTPYKTYPUPOBAHHUS
OMOJIOTNYECKUX JTaHHBIX.
3HaeT B MOJHOM 00BEME U
MPaBUIBHO M3JIaraet

OCHOBHbIE HPUHIUIIBI
COOTBETCTBUSI  BBIOOpKHU
TpeboBaHusIM  Haubolee
pacrpocTpaHeHHBIX
CTaTUCTHYECKUX
MpoLeayp; CITOCOOBI

HOPMHPOBAHUS BBIOOPKH.

7 cemectp

[He Brnageer HaBbIKaMH pabOTHI C
KOMIIBIOTEPHBIMA ~ [IpOrpaMMaMu
[Exell u Statistica; MeTOIHKOI
[ICPBUYHOTO CTaTUCTUYECCKOTO
AHAJIN3a U TECTUPOBAHUS AHHBIX;
METOIaMU MHOTOMEPHOI
CTAaTUCTUKH.

[He ymeer oOBSACHATH MOTyYEeHHBIC
B pe3yJbTaTe CTATHUCTUYECKOIO
AHATTHN3a TAHHBIX 3aKOHOMEPHOCTH.

He 3Haer nmymm  mombopa
HauboJee OIITUMAIBLHOTO
CTATUCTUYECKOTO aHaIn3a

JaHHbIX B 3aBUCUMOCTH OT eieu
HUCCIICO0BaHUA.

HG,Z[OCTaTOLIHO BJIaAccT MCTOJaMU

MHOTOMEPHOUN CTaTUCTHKH.
VYMmeer He B IOJIHOM OOBEME WU
TOJBKO ()i PYKOBOACTBOM
TIpeToaBaTess OOBSACHATD
[10JIy4YE€HHbIE B pe3yiibTare
CTAaTHCTHYECKOIO aHalIu3a [JaHHBIX
3aKOHOMEPHOCTH.
IToBepXHOCTHO 3HaeT WyTH TMoaOOpa
HauoOoJIee OIITHMAaJILHOTO

CTATUCTUYECKOIO0 aHaliu3a [JaHHBIX B
3aBHCHMOCTH OT IIEJIEH NCCIIEIOBAHMS.

Xoporro BJIAJICET, HO
IToITycKaeT HeCyIIeCTBEHHBIE
OINMOKK MJIM HETOYHOCTH B
MCIIOJh30BaHUH METOJIOB
MHOTOMEPHOM CTaTUCTUKH.
YMeer, HO B HEKOTOPBIX
Cy4asX TOJA PYKOBOJICTBOM
MperoaaBaTens OOBSCHSTH
MONlydeHHBIE B  pe3yJibTare
CTaTHCTUYECKOTO aHanm3a
ITAaHHBIX 3aKOHOMEPHOCTH.
3Haer, HO JIOTTyCKaeT
HECYIIECTBCHHbIC HETOYHOCTH
mpu W3JI0KEHUH Iy Tel
rmoxoopa Hanboiee
ONTUMAIHLHOTO

CTATUCTUYCCKOI'O aHaJn3a

CB0OOIHO BIIaZEET
METOJIaMU MHOT'OMEPHOM
CTaTUCTHKH.

YMeeT caMOCTOSTEIIHLHO
OOBSCHSTH MOJTyYCHHBIC B
pe3yabTaTe
CTaTHCTHYECKOTO aHaIu3a
JTAHHBIX 3aKOHOMEPHOCTH.
3HaeT B MOJIHOM 00beMe U
MPABUIILHO M3JIaracT

MyTH TI0100pa Hanbosee
OIITUMAJILHOTO
CTaTHCTHYECKOTO aHaIu3a
MAaHHBIX B 3aBUCHMOCTHU OT
[eJIEH UCCIIeIOBAHUS.




ITAaHHBIX B 3aBUCUMOCTH OT
LIEJIEH UCCIIENOBAHMUS.




Ouenounwvie cpeocmea
1) 3apanus auas oueHkn YK-1

PacueTrHo-rpadpuyeckue padorTsl
IIpuMep TUNIOBBIX 3aaHUI

1. IlucemenHoe 3amanue: OmnpeaenuTb 10 rpadukaM XapakTep pacHpeeeHHs
npusHakoB. IlocTpouTs KpuBble pacnpeneneHuss npusHakoB. Iloxcuwrars 1S
BBIOOPOK CPEHIOI apu(PMETUYECKYIO, OMUOKY CpeaHel, KOd((UIMEHT BapHalluu.
[To 3HaveHnro KoOX(pUIMEHTA BapUAIMKA OIPENEIUTh CTENEHbh H3MEHUYUBOCTH
MIPU3HAKOB.

2. [Ilucemennoe 3amanue: OnpenenuTh XapakTep 3aBUCUMOCTH MEXAYy NapamMu
npu3HakoB. [locTpouTh BBIOOPKM C HOPMAJIbHBIM W OJU3KHUM K HOPMajibHOMY
pacnpeeeHueM.

3. OmpenenuTh MO KIACTEPHBIM JUarpaMMmaM TPYMIBI CXOACTBA U CTENEHb CXOJCTBA
00BEKTOB. 3apucoBaTh AMArpaMMbl C BEPTHKAJIbHBIM M TOPH30HTAJIBHBIM pacHpeiescHHeM
00BEKTOB.

3ajaHue CYMTAETCs BBINOJHEHHBIM Ha OTJIMYHO, €CIU NPaBUIBHO PACCUUTaHbl BCE
CTaTUCTHUYECKUE KPUTEPHH M OOOCHOBAHBI BBHIBOIBI, CJACTAHHBIE HAa OCHOBE TpaduyecKux
naHHblX. Ecnu npu mpaBuibHOM pacuere MokaszaTesiell MHTepIpeTalus He JaHa WIM J1aHa He
BEPHO, TO 3aJaHHE OICHUBACTCS Ha «yJOBJIETBOPUTEIHHO». BO BCeX OCTalbHBIX Ciydasx
3a/laHue CUUTAETCS HE BBHITTOTHEHHBIM.

Pegepar
Temsl pedepartos:

JIByxmepHble rpadukn. J[narpaMmbl KpyTrOBBIE i CTOJIOMKOBBIE.
TpexmepHsble rpaduku.

Tepuapuble rpaguky.

[Mukrorpaduku.

CraTucTrueckue KapThl.

Knaccudukanus BugoB rpagukos.

I'padmaeckuit 00pa3 v IKCILTUKAITHIS.

A il

Conepxanue pedepaTta J0JKHO MOJHOCTbIO COOTBETCTBOBATh Ha3BAaHUIO U PACKPBIBATh
TeMy B TonHOW Mepe. Pexomenayemsblii o0beM — He MeHee 15 cTpanuny Tekcra. B xome
HamucaHus pedepara CTyAEHT JOJDKEH MPOAHAIM3UPOBATH COBPEMEHHbBIE HCTOYHUKHU
JUTEPATYPHI 110 3a7aHHON Teme (He MeHee 10 MCTOYHMKOB), B TOM YHCJIE U MHTEPHET PECYPCHI.
Tekct nomxkeH OBITh TI'PaMOTHO HANMCaH, WUIIOCTPUPOBAH, COJEPXKaThb CCBUIKM Ha

UCTIONb3yeMble OnbIuorpaduueckue NCTOUHUKY.



Kputepun onenuBanus pedepara

2 3 4 5
O6Bem pedepata | O0BeM pedepara | O0beM pedepara | O0BeM pedepara
MeHee 15 cTpaHwil, | COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
TEMa HE PacKpbITa TpeOOBaHUsAM; TeMa | TpeOOBaHUSIM;  TeMa | TpeOOBAHUSIM,
packphITa HE | pacCKpbITa XOPOIIIO, HO | MOJIHOCTBIO PACKpPhITA

INOJIHOCTBIO, OCTAJIMCh

BaKHBIC
HCOCBCIICHHBIC
MOMCHTHI, KOTOPEIC

CTYJICHT HE CIOCOOCH

obcykxmaTh B XOje
oTBETa Ha
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI.
Nnmroctpanun HE
00na1al0T  BBICOKOM
MH(POPMATHBHOCTHIO

OCTaJlCh HEKOTOpHIE
HEOCBCIICHHEIC
MOMCHTHI, KOTOpI)IG
CTYJICHT crocoOeH
obcyxnath B  XOJ€
OTBETA Ha
JIOIIOJTHUTEIbHEIE
BOIIPOCHI.

TeMa, OCBEILICHBI
COBpPEMEHHBIE
B3IJISIBI Ha
aHATM3UPYEMYIO
npobnemy. CryaeHT
¢BO0OOIHO BJIaJceT
MaTepUajIoM,
OTBEYACT 0e3
3aTpyIHEHUS Ha
JIOIIOJTHUTEIbLHEIC
BOITPOCHI.
Nnmroctpanun
HarJI1gHbIE C BLICOKOU
nH(pOpMaTUBHON
Harpy3Kou

TecTbl

B X04€ BBIIOJTHCHHUA TCCTOBBIX BaI[aHI/Iﬁ CTYACHTaM HCOGXOI[I/IMO BLIGpaTI: OAHH

HpaBI/IJ'II)HBII\/JI OTBCT U3 MPCAJTOKCHHDBIX. I[J'ISI OTBCTOB HAa TCCTOBLIC 3alaHUA CTYy ACHTaAM

npeJiaraeTcs CrieluaabHblid OJIaHK SISl OTBETOB.

1. Statistica BKJItOYaeT CICAYIOIINE IMOCIEA0BATEIIbHBIC ATAIbl aHAIN3a IAHHBIX
a) BBOJ IaHHBIX, CTPYKTypPHPOBaHUE, BU3yaJIU3aIus, CTaT. 00pab0TKa, BEIBOJ

pe3yJIbTaToB, 1€4aTh OTYETA
0) BBOJI JaHHBIX, BU3yaJIn3alus, cTaT. 00paboTKa, CTPYKTypUPOBaHHE, BBIBOJ

PE3yJIbTAaTOB, [I€YaTh OTUYCTA

B) BBO/JI IaHHBIX, BU3yalIU3allsl, CTPYKTYPHPOBAaHUE, CTaT. 00pabOTKa, BHIBOJ

PE3YJILTATOB, I€YATh OTUCTA

T') BCE HEBEPHO

2. 3Ha4yeHne CITyJaifHON BETMYMHBI, KOTOPOE pa3/ieisieT BCe clydan BEIOOPKH Ha JIBE

paBHbBIE YACTH, HA3bIBACTCS:
a) BEPXHUM KBAPTWIb 0) HMKHUI KBapTUJIb B) MEJIMAHA T') IKCIIECC

3. KonnuecTBo HU3MCPCHUS BCIINUNH KaKoro-anbo IIpU3HaKa, 3TO

a) cymma 0) o0beM BBIOOPKHU B) cpeHss apudMeTnyeckas T) Bce HEBEPHO

4. HuxHuil KBapTUIIb — 3TO TaKOE 3HAYEHUE CITy4ailHON BEJIMUYUHBL. . .

a) MeHbIle KoToporo 25% BeIOOpKU 0) OGosbIIe KOTOPOro 25% BHIOOPKH

B) MeHbIIe KoToporo 50% BeiOopku 1) Oosbie koToporo 50 % BEIOOPKH
5. Paccrosnune MCXKOAY HanOOJIBIINM 1 HANMEHBIIINM 3HAYECHUSIMU IMPpU3HAKa HA3bIBACTCA:




a) pazmax 0) mpeznen B) BapHaIus T') TUCTIEPCHUS

6. 3nauenue ko3 dunrenta Bapuanuu pasHoe 11-25% cBuaeTensCcTByeT 0:

a) OTCYTCTBUU U3MEHYMBOCTHU B BBIOOpKE 0) caboii M3BMEHYMBOCTU B BEIOOPKE B)
CHJIbHOWM U3MEHUYMBOCTHU B BBIOOPKE I') CPEeTHEH N3MEHUYUBOCTH B BBIOOpKE

7. Hanbonee 4yacTo UCHOIB3yEMbIMH MTOKA3aTEISIMHU OMIUCATEILHONW CTAaTUCTUKH
SIBIISIFOTCSI:

a) 00beM BBEIOOPKH, CpeaHsis apuMeTHIecKas, CTaHIapTHOES OTKIOHEHUE

0) 00beM BBIOOPKH, CpeiHsAsd apuPpMETHUECKas], CyMMa

B) 00beM BBIOOPKH, CpeliHssl apudmeTrndeckas, omuodka cpeaHein apudMeTnIecKon

T') omuoOKa CpeTHeH apu(PMETHIECKOM, CTaHIaPTHOE OTKIIOHEHHUE, TUCTICPCHUS

8. K mokazaresnsiM onucareabHON CTaATUCTUKNA OTHOCUTCS

a) cpeanss apupmeTHueckas, cymma, koddGuireHT Bapuanuu

0) sKciecc, aCUMMETpUS, MeIMaHa, KOA(UIIMEHT KOPPESIUU

B) K03((HUITMEHT KOPPETSALMU, BEPXHUN U HUKHUN KBApPTUIb

I') perpeccusi, JUCIepcus, aCHMMETPHUS

9. IuckpuMHHAIIIS — 3TO:

a) pazzaenenue 0) o0beAMHEHUE B) KIAaCCU(UKAITUS T') BRIOPOC CITyYaifHON BETUIMHBI

10. Be16pockr — 3T0:

a) TOYKU Ha rpaduke, KOTOpbIE JIe)KaT Ha PErpecCUOHHON PSAMOi

0) TOUKM Ha TpaduKe, KOTOPbIE HE JIeXKAT Ha PErpeCCUOHHON MPSIMOii

B) TOUKH Ha rpaduke, KOTOpble Hauboee yaaaeHbl OT PErpeCCUOHHOM MPsIMOi

I') BCE TOYKH, HE MOMABIINE HA JIMHUIO PETPECCUU

11. ucnepcust — 370!

a) CpeTHMIA KBapaT OTKJIOHEHHS BAPHAHT OT CPEJHETr0 3HAUYCHUS

0) KBazipaT OTKJIOHEHHUS BapHaHT OT OLIMOKH CpeiHEN apuPMeTHUECKON

B) Cpe/iHee OTKJIOHEHHE BapUAHT OT CPEIHETO 3HAUCHMSI

I') KBaJpaT CPEIHEro OTKIOHEHHs BAPUAHT OT CyMMBI BCEX 3HAUEHUIl

12. KakuM K03 PHUIHEHTOM OMUCHIBACTCS JIUHEHHAs! KOPPEALUS MEXKAY ePEMEHHBIMU:

a) [Tupcona 6) CriupmeHa 0) HemapaMeTpUIECKUMU KO3 (PUIIMEHTaMU T') BCe HEBEPHO

13. Kakue oOuiue 3ajjaum pemaroT KIacTepHbIA U (GaKTOPHBIN aHAIN3bI:

a) MoCcTpoeHHe Kiaccu(ukauy 0) COKpaIIeHNE YUCia aHATTM3UPYEMbIX 00BEKTOB B)
COKpAIlleHUE YHCIia IIEPEMEHHBIX, XapaKTePU3YIOMNUX OOBEKTHI

14. O0beKThI, BKIIOYaeMbI€ B (PAKTOPHBINA aHAIN3, KaK IPAaBUII0, OTINYAIOTCS:

a) HEOOJIBIIIMM YHCIIOM HECKOPPEIUTUPOBAHHBIX XapaKTEPU3YIOIINX NTEPEMEHHBIX 0)
OOJBIIMM YHCIIOM CKOPPEIMPOBAHHBIX XapaKTEPU3YIOLINX IEPEMEHHBIX B) HEOOIBLINM YHCIOM
CKOPPETMPOBAHHBIX XapaKTEPHU3YIOLINX EPEMEHHBIX

15. JIuneitnble rpaduku Cyx)aT JUIs

a) HaTJSITHOTO MPEICTABICHHS Pa3HUIIBI MEXKTy HECKOJIBKUMHU 00bEKTaMH,
XapaKTepU3YIOIHUMHUCS OAMHAKOBBIM HAOOpOM MapaMeTpoB 0) /Ui 0TOOpasKeHHsI O YIaCTHsI
KOMITOHEHTOB B COCTaB€ IIeJIOTO B) MJUTIOCTPALIMY H3MEHEHUS KaKOTO-THOO SIBJICHHUS BO BPEMEHHU
T') U3yYeHUsI pacrpeie]IeHui 4acTOT 3HAUYCHHI IePEMEHHBIX.

16. KpurepueM BbiieieHHs] HAanOO0JIee 3HAYUMBIX (DAKTOPOB, BHOCSAIINX HAMOOIBITHI
BKJIa/l B Pa3JIM4Us MEXKIY OObEKTaMU, SBIIAETCS

a) cobcTBeHHOE 3HaUeHUE (hakTopa (10 MOAYII0) 0) 0 AUCTIEPCUU IO JAHHOMY

dakropy
17. Tluxtorpaduxu ciyxat Ass



a) HaIJIAIHOTO MPEACTaBICHUS Pa3HULIBI MEKYy HECKOIbKUMU 00BbEKTaMH,
XapaKTEePU3YIOIUMHUCS OJJMHAKOBBIM HA0OpOM TapamMeTpoB 0) It 0OTOOpaKEHUs JOJN yIaCcTUS
KOMIIOHEHTOB B COCTaBe IEJIOT0 B) HIUTIOCTPALMU U3MEHEHUS KaKoTro-I1H00 SIBICHUS BO BPEMEHU
T') U3YYEeHHsI pacIpeeIeHU YacTOT 3HAaUeHU N TIePEeMEHHBIX.

18. Kakoe 3HaueHue 071 JUCTIEPCHU IO KaXKIOMY BBIJICICHHOMY (DaKTOpy CUMTACTCS
3HaYMMBIM:

a) 6onee 0,7 6) 6osree 0,1 B) menee 0,05

19. I'ucTorpamMmsl city:Kat Jis

a) HarJIAIHOTO MPEACTaBIECHUS Pa3HULIBI MEKYy HECKOIbKUMU 00BbEKTaMH,
XapaKTEePU3YIOIUMHUCS OJJMHAKOBBIM HA00OpOM MapaMeTpoB 0) it 0OTOOpaKEHUs JOJU yIaCTUS
KOMIIOHEHTOB B COCTaBe IEJIOT0 B) HIUTIOCTPALMU U3MEHEHUS KaKoTro-I1H00 SIBICHUS BO BPEMEHU
T') U3YYECHHsI pacIpeeIeHUH YacTOT 3HAaUeHU N TIePEeMEHHBIX.

20. IIpu ananuze Tabauibl GakTOPHOM HATPY3KH MO IEPEMEHHBIM HE3HAYUMBIMHU
CUUTAIOTCA 3HAYCHUS (110 MOAYJIIO)

a) menee 0,05 6) menee 0,7 B) menee 0,1

21. IuCKpUMHUHAHTHBINA aHAJIU3 UCTIONB3YETCS JUIST:

a) BhIJICTICHUST Han0oJiee BAXKHBIX (PaKTOPOB, OMPEACIISIONINX PA3TAYUST MEXKITY
o0beKkTamMu 0) BBIJICIICHUS TIEPEMEHHBIX, KOTOPHIC B HAMOOJBIIIEH CTETICHU Pa3IMYaloT JIBE U
0oJjiee TPy B) BBIACIEHUS TPy 00bEKTOB, 001a1al0IUX CXOJHBIMU CBOMCTBAMU

22. KpyroBsle quarpaMmbl CIyKatT JJist

a) HaTJSIIHOTO MPEICTABICHHS Pa3HUIIBI MEXKTy HECKOJIBKUMHU 00bEKTaMH,
XapaKTepU3YIOIHUMHUCS OAMHAKOBBIM HAOOpOM MapaMeTpoB 0) /Ui 0TOOpasKeHHsI O YIaCTHSI
KOMITOHEHTOB B COCTaB€ IIeJIOTO B) MJUTIOCTPALIMY H3MEHEHUS KaKOTO-THOO SIBJICHHUS BO BPEMEHHU
T') U3yYeHUsI paclpeie]IeHui 4aCcTOT 3HAUYCHHI IePEMEHHBIX.

23.IlocTpoeHne KIacTepHOM AUarpaMMbl OCHOBAHO Ha (HOPMHUPOBAHHUH KIACTEPOB
MOCPEACTBOM:

a) HECXOICTBAa 0) CXOJICTBA B) COKPAIICHUS YHCIIa OOBSICHSIONINX ITePEMEHHBIX

24. Knacrep — 3to

a) rpymnmna oObEeKTOB, B KOTOPOI 00BEKTHI Hanbosee CXOAHbI MEXTy cO00M 0) TaTeHTHas
NepeMeHHasi, KOHCTpyUpyeMasi TaKUM 00pa3oM, 4TOOBI MOYKHO ObUIO OOBSCHUTH KOPPEIISAIIUIO
MEXy HaOOpOM HMEIOIIMXCSI IEPEMEHHBIX B) BCSI HHTEPECYIOIIAs HCCIIEI0BATEIS
COBOKYITHOCTb U3y4aeMbIX OOBEKTOB.

25. @aKkTOpHBINA aHAIN3 UCTIONB3YETCA JUIS:

a) BBIJICTICHUS Han0oJiee BAXKHBIX (PaKTOPOB, OMPEACIISIONINX PA3THIUS MEKITY
o0beKkTamMu 0) BBIJICIICHUS TIEPEMEHHBIX, KOTOPHIC B HAMOOJIBIIIEH CTETICHU Pa3IMYaloT JIBE U
0oJjiee rpymnm B) BbIACIEHUS TPy 00bEKTOB, 001a1al0IUX CXOJHBIMU CBOMCTBAMU

26.®akTop — 3TO

a) rpymnma oObEeKTOB, B KOTOPO 00BEKThI HauboIIee CXOTHBI MEXKIY CO00H 0) TaTeHTHas
NepeMeHHas, KOHCTpyUpyeMasl TaKUM 00pa3oM, 4TOOBI MOYKHO ObUIO OOBSCHUTH KOPPEISAIIUIO
MEXy HaOOpOM MMEIOMINXCSI TIEPEMEHHBIX B) BCSI HHTEPECYIOIIAs HCCIIEI0BATEIIS
COBOKYITHOCTb U3y4aeMbIX OOBEKTOB.

Kpurtepnu oneHuBaHus TeCTOB

BrInosHeHO MpaBUIIBHO:
90-100% 3amaHui — OTIIUYHO,
75-90% - xopomuo,

60-75% - ynoBIETBOPUTEIBHO



3az1amm AJIA IPAKTHYCCKUX U .]'IaﬁOpaTOprIX 3aHATHH

[Ipu BeIMONHEHMHU 3alaHUM MPAKTUYECKON pabOTHI Mepesl CTy/IeHTaMU CTaBUTCS 3ajayda
IpY TOMOIIM KOMIBIOTEPHBIX IPOTpaMM IPOBECTH AaHAJIN3 MMEIOIIMXCS JAHHBIX C
WCIIOJIb30BAHUEM  ONPEIEICHHBIX CTaTUCTHYECKUX Moaysed. Ha oOcCHOBe IOIy4eHHBIX
pe3yJabTaTOB HE00X0auMo 0O(GOpMUTH pabouylo TeTpaab, rpadudyeckun o(OpMHUTH MaTepual,
caenaTh BBIBOABL. PaboTa cuuTaeTcsl yCHEIIHO BBINOJHEHHOW, €CIIM CTYJEHT II0 WTOraM
IIPAKTUYECKHUX 3aHATUN OCBOMJI M3y4aeMblil METOJ aHAIU3a, IpOaHaIN3UPOBAJl IPEICTABICHHbBIE
JTaHHbIE, ClIeJall TPaMOTHBIE BBIBObI, IPABUIILHO U aKKYpPaTHO 0QopMIII pabouyio TETpab.

IIpuMepsbl NpakTHYECKUX 3aHATHI

Tema — I[Iporpamma Statistica.

Ieas — oBnaneTh HaBbIKAMH PabOTHI C MPOTrPaMMOM, HAYYMThCS HACTpauBaTh OOIIME
napameTpsl pabounx TaOIHII.
PaccmarpuBaeMble BOIPOCHI:
1. OO6mue npuHIUIIBI PabOTHI TporpamMmMbl. PaboTa ¢ HECKOIBKUME MPHIOKECHUSIMU.
2. Hacrpoiika pazMepoB TabJIuUII 1 TTOJICH aHAK3a.
3. OcHOBHBIE IPaBUJIa BBO/IA U CTPYKTYPUPOBAHUS JAHHBIX.
Matepuan n 000py10BaHHe: METOIMUYECKOE TOCOOUE; MEPCOHAIBHBIE KOMITBIOTEPHI.
3ananme: OTKpBHITh UCXOAHBIN (aitnm mporpammbl CTaTHCTHKA, CO3/1aTh COOCTBEHHYIO
TaOJIMIly, HACTPOMB €€ pa3Mepsl. BOUTH nMeronuecs JaHHbIe, IPOPAaHKUPOBATh X OT OOJIBLIETO
K MEHBIIEMY, OT MEHbIIEro K OoisbiieMy. [IpoBepuTh NaHHBIE Ha XapakTep paclpeacieHHs,
C/ienaTh BbIBOJ,.
Tema — «OnucarenbHas CTAaTUCTHKA

Hean — oByajieHe HaBBIKAMH aHAJIW3a JAHHBIX B MOJIYJIE «OMUCATEIbHAs CTATUCTUKAY

Marepuan u 060py10BaHHe: METOANIECKOE MTOCOOME; IEPCOHATLHBIE KOMIIBIOTEPHI.

3aganue: lMeroTcs MaHHBIE MO KOJWYECTBEHHBIM 3HAYCHUSAM MOP(HOMETPUUECKUX
MoKa3aTesiel HECKOJIbKUX BHUIOB pacteHud. C mnomoipio mnpouenypsl "OnucarenbHble
CTAaTHCTUKH" HEOOXOJUMO BBIYHCIUThH CICAYIOIINE IOKa3aTelan: O00bEeM BBIOOPKHU, CpPEIHSS
apudMeTHyecKas, CTaHAAPTHOE OTKIOHEHWE, BEPXHUW M HWKHUN KBapTWIHM, MeauaHa. Yemy
paBeH KO3 PHUIMEHT Baprallluy U3y4yaeMoro npu3Haka?

[TomyuenHblie pe3yabTaThl OPOPMUTE B TETPab.

Tema - «KoppemsaLMOHHBIN aHAIN3.

Hean — [lomy4unTs HaBBIKH BBISIBICHUS KOPPEISIIUOHHBIX 3aBUCUMOCTEH TIPU TTOMOIITH
KOMITbIOTEPHBIX IPOTPAMM.
MaTtepuana u 000py10BaHHEe: METOAMYECKOE TOCOOHUE; ITEPCOHAIBHBIE KOMITBIOTEPHI.
3ananmne:
1. BOuth B Tabiuily MMeEIOLIMECS JaHHbIE MO M3MEPEHHBIM IapameTrpaMm, 0003HAUMB
HalMEHOBaHUE MIapaMeTpa U HOMEp IUIOIIAKH.
2. TlomyuuTh cpelnHee 3HAYEHHE JJI KaKJIOro mapaMerpa Ha KaXAOW W3 IUIOIIAJIOK,
UCIIOJIb3Y$ ONUCATEIbHYIO CTATUCTHKY.
3. CocraBUTh HOBYIO Ta0IMIly, B KOTOPOM NPUBEIEHBI TOJIBKO CpPEIHUE 3HAUCHUS
apaMeTpoB.
4. OueHUTH 10 TMOIYICHHBIM CPEIHUM 3HAYCHUSIM, KaKOW TUI 3aBUCHMOCTH (JIMHEHHBIH
WIN HET) XapaKTepeH AJIs KaXJI0i U3 nap NpU3HAKOB.



5. IlpoBecTn momapHbIil KOPPEISUMOHHBIA aHAIN3 MEKY 3aJaHHBIMU MapaMeTpamu, C
y4eTOM XapakTepa KOPPESIHOHHON 3aBUCUMOCTH (HCTHONB3ys KOI(PPHUIHEHT
Cnupmena winu [Tupcona).

6. CnenaTb BBIBOJI,.

7. OdopMHUTH pe3yJIbTAaThI B TETPAIb.

Tema - «PerpeccMOHHBIN aHATU3Y.

Henr — Hayuurbcss ocHOBaM TIpaMOTHOTO aHalIM3a JAHHBIX IPpH  IOMOIIM
PErpecCMOHHOT0 aHau3a.
Matepuana u 0600py10BaHHEe: METOIMYECKOE TOCOOUE; MEPCOHAIBHBIE KOMITBIOTEPHI.
3apanme: Ha Ttepputopun CKBEpPOB H3y4aloCh COCTOSIHHME KpPOH XBOWHBIX MOPOJ
nepeBbeB. C 3TOH 11enbi0 OBIIO MPOBENECHO M3MEPEHHE MPOTSHKEHHOCTH U JAUAMETpa KPOHBI Y
Pa3HOBO3PACTHBIX €JICH.
Jlig uMmeromuxcsl NaHHbIX HANMIIUTE ypaBHEHUE 3aBUCUMOCTH JMaMETpa KPOHBI OT €€
MPOTSKEHHOCTH M BO3pacTa JIepeBa, Mpernoiaras, YTo CBI3b HOCUT JIMHEHHBIN XapakTep.
CKOJBKO TIPOLIGHTOB BapHallMM 3aBUCUMOU TIEPEMEHHOM OOBSCHAIOT HE3aBHUCHMBIC
NepPEMEHHbIE, BKIIIOUEHHBIE B MOJEIb?
UYemy OyzeT paBeH JuaMeTp KpOHBI pu ee npoTskeHHocTu 10 M u Bo3pacte aepesa 100

ner?
[Tomy4ennsie pe3ynbTaThl 0QOPMHUTH B TETPAIb.
1.2 IIpoMe:XyTOYHAS aTTECTALUSA
Cnucok BONPOCOB K 3a4eTy

1. Uctopust npOHUKHOBEHUSI MAaTEMAaTUKH B OMOJIOTHIO. YK-1
2. Boibopka u reHepanbHasi COBOKYITHOCTb. XapaKTep pacrnpeaeneHus MPU3HaKoB. YK-1
3. Cpennee, ommbKa cpeiHET0, CTAHAAPTHOE OTKIOHEHHE. VK-1
4. Menuana, sKcLecC, 1I0BEPUTEIbHBIA HHTEPBAJL. YK-1
5. Koa¢dumnment Bapuanv 1 ©3MEHUYUBOCTh MPU3HAKOB YK-1
6. CTaTUCTHUYECKUE THUIIOTE3bI VK-1
7. YpOBEHb 3HAUMMOCTHU U MOITHOCTh CTATUCTUYECKOTO TECTA. YVK-1
8. Koppensaunonnsiii ananus. Llenu, 3agaymn. VYK-1
9. Koppensiinonnsiii ananu3. Metoanka oObICHEHHS pe3yJIbTaTOB. YVK-1
10.Perpeccuonnsliit ananus. Llenu, 3anayun. VYK-1
11.Perpeccuonnslit ananu3. MeToauka oObsICHEHUS PE3yJIbTaTOB. YK-1
12.Knacrepnsiii ananus. Llenu, 3anayn. VK-1
13.KnactepHslii aHanu3. TUIIBI KJIIACTEPHOTO aHAJIN3A. YK-1
14.KnactepHslit ananu3. Metoanka oObsICHEHUS pe3yJIbTaTOB. YK-1
15. AuckpuMuHanTHbIN ananu3. L{enu, 3agaun. VYK-1
16.JIluckpuMyuHaHTHBIN aHAINU3. MeToInKa 00bsCHEHUS pe3yJIbTaTOB. VYK-1
17.®@axropHblil ananus. Llenu, 3anayun. VYK-1
18.®akTopHbIi aHanmn3. MeToauka 0ObSICHEHUS PE3yJIHTaTOB. YVK-1

19. Metoas! rpaduuecKoro aHanu3a JaHHBIX. VK-1



20. IIpaBuna noctpoeHus rpahuuecKux 0OHEKTOB. YK-1

21. /lnarpaMMbl KpYTOBBIE U CTOJIOHKOBEIE. YK-1
22. [Mukrorpaduku. CriocoOb! TOCTPOESHUS U aHAIN3A. VK-1
23. KareropuzoBaHHble rpaguku. CriocoObl MOCTPOCHHUS B aHAIH3a YK-1

IToaroroBka k 3a4eTy MPOBOJUTCS C UCIIOIB30BAHUEM JICKIIHOHHOTO MaTepHaa,
IPAKTUYECKUX PAOOT U ¢ MPUBJICUCHUEM JIONOJHATEIBHON JTUTEPATYPBI 10 HEKOTOPBIM
pasaenam.

@®OC gyt mpoBeaeHUs MPOMEXYTOUHOH aTTecTalluy OJOOPEeH Ha 3aceIaHuu
kadenpsl OoTaHuKU U 3Konoruu (6 mrous 2022 rona, mpoTokoa Nel2).

ABTOD:
K.0.H., TOIIEHT (

E.A. Apxunosa
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