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1 [esii 0CBOEHUS AUCLIUTUIVHBI

LenssmMu ocBoeHust JucuuIiMHbel «MaremaTtrueckass CTaTUCTUKA B MeTa/l/Iyprum»
SIBJIIFOTCS: pa3sBUTHE y CTY[eHTOB JIMYHOCTHBIX KayeCcTB, a Takxke (hopMrpoBaHUe
obiienpodeccioHaMbHBIX W MPO(ecCHOHaNbHBIX KOMITeTeHLMA B  COOTBETCTBUM  C
tpeboBanusivu OT'OC BO no HanpasieHnto noArotoBku 22.03.02 MeTtannyprus.

OcCHOBHBIE 11e/11 TTperoaBaHus JUCLUIIIUHbL:

- BOCIIMTaHHE [JOCTaTOYHO BBICOKOW MaTeMaTUUeCKOU KyJIbTYpbI;

- (opMHpOBaHHe HaBLIKOB COBDPEMEHHBIX BH/OB MaTeMaTUUeCKOTO MbIIIEeHNS,
WCII0/Ib30BaHUSI ~MaTeMaTU4YeCKMX MeTOJOB W OCHOB  MaTeMaTH4eCKOro
MO/Ie/TMPOBaHus B MPaKTUUECKOU [1eATeIbHOCTH;

- ycBoeHHe HeoOXoiMMOro oObeMa MaTeMaTHUeCKHX 3HaHWW [Is YCIIeIIHOTO
W3yuyeHusl [JpPYyIuxX [JUCLMIUIMH, T/le BO3MOXXHO TNpUMeHeHWe UHCTPYMEHTOB
MaTeMaTU4eCKON CTaTUCTUKU.

2 MecTo AMCLMIUIMHBI B CTPYKType 00pa30BaTe/IbHOH MPOrpaMMbl MOATOTOBKH
0akanaBpa
HOuciprmiHa «MaremaTrueckasi CTaTUCTHKA B MeTa/UTyPriu» BXOAWUT B BAPUATUBHYIO
yacTh 6;710ka 1 obpa3oBaTesibHOM MTPOrpaMMBI.
[lnst u3yueHus! JUCLITUIMHBI HeOOXOAUMBI 3HaHUs (YMeHWsl, HaBbIKH), C)OPMHUPOBAHHbIE B
pe3yJibTaTe U3yueHust AUCHUIIINH «Marematrka» v «VIHpopMaTHhKa».
3HaHUS ¥ yMeHHUs] 00YyYaroIIuXCsl, TIO/lyYeHHbIe TPU M3YUeHUW AUCLUTUIMHBL OyayT
HeoOXOZUMBbI MM TIPU W3YYEeHUM AUCHUIUIMH «Teopus 00pabOTKU MeTaslIoB [JaB/ieHHEM»,
«MOJIe/IMPOBaHue TPOLIECCOB M OOBEKTOB B  METa/Typruu», «MeTaTypruueckas
TeIUIOTeXHWKa», TIPU MOATOTOBKE M C/laue TOCY[apCTBEHHOTO 3K3aMeHa, IpY TPOXO0yK/eHHUH
TIPOU3BO/ICTBEHHOM TMPAKTHKH.

3 KomnereHnuuu, opMupyembie B pe3y/ibTaTe 0CBOEHHUA AMUCLMILIHHBI U

IUIaHUPYeMbIe pe3y/IbTaThl 00yUeHust

B pesynabTaTe OCBOEHHs AMCIMITUIMHBI «MaTemaTHueckass CTaTUCTHKA B METa/UTyprym»
OakasiaBp 0/DKeH 00/1a/1aTh C/IeAYIOIUMH KOMIIETEHIUSIMU:

CTpyKTypHbI YpoBeHb 0CBOEHUsI KOMITETeHI[UiA
Y 5/IeMeHT [Toporossiit Cpennui Bricokuit
KOMIIeTeHLIU YPOBeHb yPOBEHb yPOBeHb

TOTOBHOCTBIO COUeTaTh TEOPUIO U MPAKTHKY /1S pelleHNs UHKeHepHbIX 3a7a4 (OITK-4)

3HaThb: OCHOBHbI€ T€OPETHUKO-BEPOATHOCTHBIE U CTATUCTUUECKHE MOJEe/IN U 3a/ldUH,
d TdKXKe MeTOJbl HX pelleHns; OCHOBHEIE obactu MpUI0XKeHUA
paCCMATPHUBAEMBIX MOAEHEﬁ, dHaJ/I13d.

YMmerts: cBOOOZHO OMEpUpPOBAaTh OCHOBHBIMH TEOPETHKO-BEPOSTHOCTHBIMH U
CTaTUCTUYECKUMHU TOHATUSAMU M KaTeropusiMM, CTPOUTb a/JrOPUTMBbI
pellieHUs 33/ja4, CBSI3aHHbIX C OCHOBHBIMU CTOXaCTUUECKUMH MOJe/SIMU.

Bnagets pabotel B cpege Windows, ucrnonb3ys MS Office Excel u STATISTICA
HaBbIKaMU: JI7Is1 pellieHus 3a/lay CTaTUCTUUeCKOro aHa/lv3a JJaHHbIX.

TOTOBHOCTBIO MUCIO/b30BaTh (DU3UKO-MaTeMaTUUeCKUl armapaT /[AJis  pelleHust 3ajady,
BO3HHUKAIOIIIMX B X0/le rpodeccroHanbHou fgesitesibHOCTH ([TK-3)

3Harsb: OCHOBBI HH(bOPMAaI[MOHHBIX TeXHOJIOTHH, OCHOBHBI€ MeTO/bl
MaTemMaTUueCcKOl CTaTUCTUKU MeTa/lJTypruuecKrx IMpoLecCOB; TEXHUUYECKHe
Y TIpOrpaMMHbIe Cpe/ICTBA pean3aliii MHGOPMal[MOHHBIX TTPOL[eCCOB

YMeTs: paboTaTh C COBPEMEHHBIMH TPOTPAMMHBLIMH CPE/ICTBAMU CTaTHCTHUECKOM
00pabOoTKY TIPOM3BO/ICTBEHHBIX /IaHHBIX;
Braziets MeTOlaMM aHanM3a (pU3HUECKUX SIBIEHWA B TEXHHUECKHUX YCTPOWCTBAX M
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CTpyKTypHbI YpoBeHb 0CBOEHUs KOMITETeHIUIA

Y 5/IeMeHT [Toporossiit Cpennui Bricokuit
KOMIIeTeHLIU yYPOBeHb yPOBEHb yPOBeHb
HaBbIKaMHU: cucremax

4 CTpyKTypa U cofiepKaHue AUCLUIUIUHBI

OO0111ast TPYA0EMKOCTh AUCHUIIMHBI COCTaB/IsieT 3 eAUHULBI, 108 yacos:
KOHTaKTHasi pabota-54,15 akaj.uaca:
— aypauTopHas paborta — 51 akaj.uac;

- BHKp-3,15 akaz.uac.

— camocTosTebHas pabora — 18,15 akaj,. yaca;
- MOZArOTOBKA K 3K3aMeHy — 35,7 aKa/|. 4yaCoB.

AypuTtopHa
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JUCLIATITAHBI 2 |akaj.yacax) S - Q = MPOMEKYTOUHO g
“ < |l Fx|Rs| 2= 71 3
S [EE|Y 5|8 aTTecTalyu H
d | 2 = O = o
5 o T o |~ A
= &R ~lm
[TousaTHe CaMoCTOsATe/Ib
BEPOSITHOCTU HO H3yuYeHue
CJTydaitHON yueOHO-
Be/TUUMHBI. 3aKOHBI MeTO/IhueCKOM OLODHLL IK-3
pacrnpezenieHust JIUTepaTypbl; P 3yB
KOHCITeKT
BEpPOSAITHOCTH 2 2 2 |37IeKTPOHHBIX N OIIK-4
CJTydaitHON yueOHHUKOB o 3y
YcTHBIN O1IPOC
Be/TMUMHBI. TMO/ITOTOBKA K
BbITIOJTHEHUIO
MpaKTUUeCKOu
paboThI
XapakTepuCTHUKH CaMOCTOSITe b
pacrpeziesieHus!. HO U3yueHue
JIMcKpeTHbIe yuebHO- MTK-3
acripeie/ieHusI. MeTOou4eCcKon .
EI/IHOFI)VISEUILHOE ]II/ITe'an bI; Oroprsiit |3y
paTypel KoHcriekT  |OIIK-4
pacnpeziesieHue. 2 2 3J/IeKTPOHHBIX N
JIEKLUH. 3y
Pacnipesienenue yueOHMKOB o
YcTHBIN O11poC
ITyaccona. I0JrOTOBKA K
BBITIO/THEHUIO
TpaKTUUeCKOou
paboThI
HenpepriBHbIe 2 2 | 12/3 CaMOCTOSATe/Ib 3awumra [1K-3
pacripe/iesieHUs.. HO M3yueHWe |TpaKTHUUecKoM (3yB
HopmasnbHbIl 3aKOH yueOHO- paboTEI
pacmpezeneHus. MeTOAUUEeCKOU OIIK-4
OrueHka cpefiHero B JIUTepaTyphbl; 3yB
BBIOODKE. 3JIEKTPOHHBIX
PacripeienieHue y4eOHHUKOB




AypuTtopHa
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CtprogenTa. OrleHKa MOJITOTOBKA K
JCTIEPCUU BBINOJTHEHUIO
BBIOODKH. TIPaKTUUeCKOH
AcummeTpUuHBIE paboThI
pacripe/iesieHUs..
Kputepuu cornacusi.
IIpumepsl
COOTBETCTBUSI
BbIOOPOYHOTO u
TEOPeTUYEeCKOT0
pacripe/iesieHusl.
XapakTepUCTHKH CaMOCTOSITEJTb
TI0JIOXKEeHUSI. HO U3y4yeHHue
XapakTepUCTUKU yueOHO- K-3
paccestHUs MeTO/[UUeCKON 3ye
(Bapuarum). JIUTeparTypsl; Saupra OITK-4
XapaKTepUCTUKH 3JIEKTPOHHBIX N
2 2 4/3 2 6 [IPaKTUYEeCKOU |3yB
hopMbI yueOHUKOB paboTbI
pacripe/iesieHUs.. TIOATOTOBKA K
WHTepBanbHbIE BBITTOJTHEHUIO
OLIeHKH. TIPaKTHUeCKOH
OTcenBaHue TPyOBIX paboThI
TIOTPELHOCTEeMN.
[Tpumep ob6paboTku CaMOCTOSITEJTb
BbIOODKM B MS HO U3yYeHHe
Excel. BoisiBrieHue u yueOHO-
OTcerBaHMe TPyOBIX MeTOo/MuecKoin K-3
TOTPeITHOCTeH B JIATEepaTyphl;
Bbl6%pKe. 3neK$poZIEbl’x 3auura o i
2 2 4/2 2 nipaktiueckou |OITK-4
Onpepenenve yueOHHKOB
paboTEI 3yB
BbIOOPOYHBIX MIO/ITOTOBKA K
XapaKTepHUCTUK. BBITTOJTHEHUIO
OtuleHka NpaKTUUYeCKOoi
HOPMaJIbHOCTH paboTbl
pacnpe/ieneHusl.
[TocTpoenue 2 2 4/2 2 |camocrositens | Onopueit  |IIK-3
BbIOOPOYHOTO HO U3y4eHHe KOHCIIeKT  |3yB
pacripefie/ieHusi U yueOHO- JIeKIUH. OIlK-4
oLleHUBaHHe MeTOANUeCKOU | Y CTHBIN OMpoc |3yB
Bapyaryu JIUTEepaTyphl;
rapameTpa 3/1eKTPOHHBIX
yueOHUKOB
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MO/ITOTOBKA K
BbITIOJTHEHUIO
TpaKTUUeCKou
paboThI
O1nieHMBaHMue CaMOCTOSITE/Tb
B3aUMOCBSI3U HO U3yueHue
rapameTpoB C yuebHO-
TpYMeHeHreM MeTOAUYEeCKOU [1K-3
KODPe/SILIMOHHOTO JIUTepaTypbl; 3ammra 3yB
aHas1sa 2 2 4/2 2 |a/eKTpoHHBIX | TnpakThueckoy |OITK-4
yueOHHKOB paboThI 3yB
MO/IFOTOBKA K
BBITOJIHEHUIO
MpPaKTUUeCKOU
paboThI
OTtobOpakeHue CaMOCTOSITe/Th
B3aUMOCBSI3U MEXY HO H3y4yeHue
rapamMeTpamu C yuebHO-
pUMeHeHreM MeTOANUeCKOU ITK-3
MHO>XeCTBEHHOI' 0 JIUTepaTyphl; 3awura 3yB
perpecCMoOHHOTO 2 1 4 | 2,15 |aneKTpoHHBIX | TIpakTHueckoi |OITK-4
aHamM3a yueOHUKOB paboThI 3yB
MO/IFOTOBKA K
BBITIO/THEHUIO
TpaKTUYeCKou
paboThI
OTtobparkeHue CaMOCTOSITe/Tb
B3aUMOCBS3U HO U3yuyeHue
rapaMeTpoB C yueOHO-
[IpYMeHeHreM MeTOJUYeCKOU I1IK-3
MapHOro JIATepaTyphbl; 3ammra 3yB
perpecCHOHHOIO 2 2 2 2 |31eKTpoHHBIX |npakTuyeckou |OIIK-4
aHaJIM3a yueOHUKOB paboThI 3yB
MO/ITOTOBKA K
BBITIOJTHEHUIO
MpaKTUUeCKOU
paboThI
IMToaroToBka K
TIPOMEKYTOYHOMY 2 36 3K3aMeH
KOHTPOJIIO
Wroro 17 34 18,15 9K3aMeH
10 TUCIATIIHE +35,7




5. O6pa3oBaresbHbIe U HH(OPMALIOHHBIE TEXHOIOTHH

[nis  peanu3anuu  TpelyCMOTPEHHBbIX BHJOB yueOHOM paboTbl B KauecTBe
oOpa3oBaTeIbHbIX TEXHOJIOTHI B MPENoJaBaHuM AWUCIUTUIMHBI «MaTeMaTHUuecKasl CTaTHCTHUKA
B MeTa/uUIlypruuM» MUCIOJBb3yIOTCA  TpaJULIMOHHas oOpa3oBaTesibHasi TeXHOJNOTHS U
MH(OpPMaIMOHHO-KOMMYHHUKaTiBHBIe ~ OoOpa3oBaTenbHble  TexHojorWu.  Ilpu  3TOM
TIPUMEHSIIOTCS  ciefyrole  (opMbl  yueOHBIX 3aHATHHM: HHGOpPMAlMOHHAs —JIeKLus,
npeJlyCMaTpHBarollias 1oc/e/joBaTeqbHOE U3/I0)KeHHe MaTeprasa B IUCLUIJIMHAPHOM JIOTHKE;
MpaKTUUeCKWe 3aHSTHS, TOCBSIEHHble OCBOEHHI0 KOHKDETHBIX yYMEHWW U HaBBIKOB I10
NIpe/JIOKEHHOMY ~ a/ITOPUTMY; JIeKLJMM-BU3ya/lu3aluy; MpakTUuecKde 3aHATHs B (opme
npeseHTalyid. [lpakTuyeckue 3aHATUS 110 M3y4YaeMOM [JUCLMIUIMHE TIPDOBOZASATCA C
ucrosis3oBanueM [ T-meToZj0B, paboThI B KOMaH/je, MHUBHU/YaTbHOTO 00yUYeHHs.

Ilpy w3yuyeHUM [JUCLMIUIMHBI «JUCLIMIUIMHBI «MaTeMaThueckasi CTaTUCTHKA B

MeTaJlTyprum»
1. PaccmoTpeTh mepeueHb W TIOPSZIOK 4Yepe/loBaHUsSI TeM U BOIPOCOB M3yUeHUs!
JTAHHOW JVCLIUTITUHBI.
2. PaccmMoTpeTh W MpH  HEOOXOAMMOCTH YTOUHHTh Yy  BeAyIero

npernoziaBaTenisi TUIaH-TPaQUK CaMOCTOSITeNIbHOW pPabOThl CTy/IeHTa, TOPSAZOK HW3yUYeHHUs
JUCLIMTUIMHBI, B UeM 3aK/II0UaeTCs CaMOCTOsITellbHasi paboTa, TPOMEXXYTOUHasi ¥ UTOroBast
aTTeCTalys TI0 JaHHOW AUCIIUTTHHE.

3. YTOUHUTH MOPSZIOK U 11e/Tb POBE/IeHNs TTPAKTUUECKUX paboT.

4. PaccMoTpeTh W TIpU HEOOXOAWMOCTH YTOUHHTH Yy BEAYIIETro IperojaBaTesis
TOPSIZIOK M3YUEHHs] BOMPOCOB TEOPETUUYECKOTO LMK/, BbIHECEHHBIX Ha CaMOCTOSTE/IbHYHO
paboTy CTyJieHTa, a TakXKe MOPSZOK aTTeCTAlUy TI0 PACCMOTPEHUIO JaHHBIX BOTIPOCOB.

[TpakTHUecKure 3aHATHS 10 W3ydyaeMoM AWCIMIUIMHE TIPOBOJATCS C UCTO/b3oBaHueM IT-
METOZIOB, pabOThI B KOMaH/Ie.

CamocTosiTelbHasi paboTa CTY/I€EHTOB CTHUMYJMPYET CTY[JE€HTOB K CaMOCTOSITE/IbHOU
npopaboTKe TeM B MPOLIECCe BBIMOIHEHHUs] TIPAKTUUECKUX paboT, B MpOIL[ecce MOATOTOBKUA K
WUTOTOBOM aTTeCTal|HH.

6. YueOHO-MeTOgNUeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOH PaboThI CTY/A€HTOB

HPI/IMEPHBIE 3addHUA OJI TIPAKTUYECKHUX pa60T

[TpumepHble 3afaHus [1s TIPAKTUYECKHUX PaboT
1. UCCJIEJOBAHME CTATUCTHUYECKHAX (IJYHKL[Hfl. CTATUCTUUYECKUE METO/JbI
OBPABOTKMU JAHHbBIX

Iens pabdotei: VccnenoBate C momolpbto OBM  ocHOBHble BUBI  (QYHKIUH,
NpUMeHsieMble B MaTeMaTUueCKOW CTaTUCTHKe: (YHKI[MM HOPMaJbHOTO pacrpefesieHus,
pacripefenenvss xu-kBagpaT, CrbrogeHta U @Puiepa. HayuuTbCsd OCHOBHBIM MeTOzam
00paboOTKN JIAHHBIX, TIPE/ICTABJI€HHBIX BBIOOPKOW. V3yuuTh rpaduueckve MpeiCcTaBlIeHUsS

JaHHbIX.
1.1. UccnejoBanue cTaTUCTUYECKHX (PYHKLMN

[Ipu cTaTUYeCKUX UCCIe[OBAHUSX IIMPOKO HCIOJIB3YIOTCS CrieljiaibHble (YHKLUUU —
3aKOHBI HOPMAJIbHOTO pacrpe/ieNieHus, pacripeseneHnii Xu-KBaapar, CteiogeHnTa u durmepa.
[MonyunMm rpaduku 5TUX GYHKIMA W UCcaefyeM HUX CBOWCTBa. DPYHKUUS TIOTHOCTH

HOPMAaJ/ILHOTO pacnpejie/ieHUsi UMeeT BUJ:
1 exp (x - m)2
o~ 21 20°

f(x):

OHa 3aBUCUT OT ABYX MapaMeTpOB M U O, KOTOPble UMEKT CMbIC/ MaTeMaThUueCKoro
OXXUJIQHUSI U CpeJiHeKBaZlpaTUUecKoro OTK/IOHeHHUs. [locTpouM rpaduk 3ToM (QYHKLUU U
WCC/elyeM B/IMsIHUe [1apaMeTpOB M U O Ha Hero.

3anyckaem rniporpammy EXCEL u 3amaeM 3HaueHuss napametpoB m u 0. Ilycts,
Haripumep, m = 3 u ¢ = 1. [lnisa 3Toro B siueliku A1l u A2 1iepBOro Jiucta BBOJUM TOATMCH
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«mM=» U «Sig=» (KaBbIYKU 3/leCb U Jiajiee BBOJUTb He HaJl0), a B cocennre B1 u B2 BBoauM
3HaveHusi 3 u 1. [Ina moctpoenusi rpaduka npotabymvpyeM B crosibuax C u D dyHKUuMIO
IJIOTHOCTY HOPMAaJILHOTO pacripeziesienus: Ha otpeske (0; 6) ¢ mwarom 0,2. [l 3TOro BBOAUM
B C1 moamuck «X=», a B D1 noamucek «f=». Boaum B C2 3Hauenue 0, B C3 3HaueHue 0,2,
o6BouM, Bhigessis, stueiki C2 u C3 W 3aXBaTWB 3a HWKHUH TIPaBbIN YO/ paMKH BOKPYT
sueek C2 u C3, nepeTrsrvBaeM ero BHU3 [0 siuedku (C32, yTO TMO3BOMUT aBTOMAaTHYeCKU
3aHectd B crosber; 3HaueHusi or 0 go 6 c marom 0,2. CtaBuM Kypcop B siueiiky D2 u
BbI3bIBaéM (DYHKLIMIO IJIOTHOCTWU HOPMajbHOrO pacrpefeneHus. [as 3Toro HaXumaem
KHOTIKY MacTepa (YHKLWN BbIOMpaeM Kareropuro «CTaTHCTHUecKue» ¥ (YHKLHIO
HOPMPACIL. TlosiBnisieTcst OKHO, TIOKa3aHHOe Ha pUCYHKe 1.

HOFMPALT]

%|cz

il
= D
:

CpenHes IiEﬂ:J
CTanpapTHoe_oTKN [§642

HMuTerpanenasn ||:|

et ] et )

Puc. 1. Hactpoiiku ¢pynkuun HOPMPACII

BBoanm cceuikor Ha mepeMeHHYR0 X: «C2» (/151 BBOZIa CChIIKA JOCTAaTOUHO LEIKHYTh
MBIIIBIO TI0 siUeliKe C JaHHOW ajpecaljyeii), CChiKoW Ha m U 0 — «$B$1» u «$B$2». Otu
CCBUTKM abCOMIOTHBIE, T.K. STUEMKM CO 3HaUeHUsIMU m U o Bcerga B1 u B2, mosTomy nurmercs
3HaK $ (UT0OBI OBICTPO OTHOCHUTEBHYIO CCBHIIKY CZenaTh abCOMFOTHOW HY)KHO TIOC/Ie BBOJA
ccoikM HaxkaThk F4). B none «/HTerpanbHOe» CTaBUM HO/b, HaxkumaeM «OK». B suelike D2
TOSIBUJICS pe3yJibTaT 0,004432, a B CTpOKe dhopmyn — 3aMnmch
«=HOPMPACII(C2;$B$1;$B$2;0)». 3a HKHUI TIpaBblid yros siueliku D2 aBTO3aroHsem
pe3y/bTaT Ha sueliku D2-D32.

Crpoum rpadwk no gaHHbiM. CTaBUM Kypcop B 0001 cB0OOgHOI siueiike. Bri3biBaem
Mactep AuvarpamMMm BbiOpaB TyHKTbI MeHI0 BCTABKA/OAMATPAMMA. Breibupaem Tur
muarpammbl «I'paduk» U BUJ — /ieBbIk rpauK B BepxHeM psifly, HakumaeM «[lanee». CTaBum
Kypcop B nosie «/Iramna3oH» U 00BojuM KypcopoM stueriku D2-D32, mepexoiyuM Ha 3aK/afiKy
«Psag», craBum Kypcop B mosie «Iloamucu oc X» U 00BoAWM Auaria3oH AaHHbIx C2-C32,
HakuMmaeM «I'oToBo». [TosyuyaeM rpa¢vk MJI0THOCTU HOPMa/bHOTO pacrpeziesieHus!.

Vccnepyem, Kak BAUSIFOT MapaMeTpbl Ha BUJA rpaduka. [y 3Toro usMeHsieM B siueiike
B1 3HaueHue 3 Ha 3HaueHue 4, HaxuMaeM Enter. Bupym, uto rpaduk cmecTwusicsi BOpaso,
M3MeHsieM Ha 2, rpaduk cMecTu/cs BieBo. Bo3spaijaem B B1 3HaueHue 3, v usmeHsieM B B2
3HaueHue 1 Ha 2. I'paguk pactsnyscs. V3smensem B B2 Ha 0,5 — rpaduk coxancs. [lenaem
BbIBOZ: [lapameTp m wu3MeHsieT moJio)keHUWe rpauka, C yBeJMYeHHMEM TapameTpa rpaduk
cmeljaetcst Brpaso. [lapameTp o BivsieT Ha MPUHY Tpadyka, C yBeMUeHUWEM MapameTpa
rpaduK pacTsIrMBaeTCs.

PaccmoTpuMm Teneps Apyrye BUZbl 3aKOHOB pacIipe/iefleHr .

1. PacnpepeneHue Xxu-KBajpaT orpejenseTcsi Kak CcymMmMa K He3aBUCHMBIX
CTaHZAPTHLIX HODMasbHbIX BeMUMUMH. UHC/Io Kk Ha3bIBaeTCs UMC/IOM CTereHell CBOOO/BI.
Korga k = 1 ciyuaiiHasg BelMuMHA paBHA KBaJpaTy CTaHJAPTHOM HOPMasjbHOM BeJMUMHBIL.
Xu-KBajipaT pacrpefiesieHrie UMeeT TOJIbKO OJIMH TMapaMeTp — UMC/IO CTereHei cBo6ozbI K,
SBJISIIOLLMNCS.  Lle/IbIM  TTOJIOKUTe/IbHBIM  4nCoM. (DyHKIMs, BO3Bpalljaroljasl 3HaueHue
MJIOTHOCTH pacripefiesieHusl XU-KBaJipaT HaXxOAWTCS B KaTeropuu «CTaTHCTHYeCKHe» U
HasbiBaeTcs «XW2PACII».

3aganue 1. IlocTtpouTh rpauK TUIOTHOCTM  pacrlpefiefieHdss — XU-KBajparT,
npoTalby/MpoBaB 3Ty GyHKIMIO Ha oTpe3ke oT 0 o 10 ¢ marom 0,2 1 B35B CTerieHb CBOOO/IbI
k = 5. Ilpoananu3upoBaTh 3aBUCMMOCTb [lapaMeTpa pacripejiesieHus k Ha rpauk.

2. t-pacnpepenenue CTbI/JIeHTa Ba)XHO B TexX CJlydasx, KOrJa pacCMaTpUBarOTCS
OLIEHKU CpeJHero, OLIeHKU KO3((ULMEeHTOB perpecCMBHOHHOIO YpaBHEHMs, OLIeHKU
rapaMeTpoB BpeMeHHBIX PS/IOB, t-pacnipefesneHye CTbOZeHTa C eJUHCTBEHHBIM I1apaMeTpOM
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k, Ha3bpIBaeMbIM CTere-HbIO CBOOOZBI COCPEIOTOUEHO Ha BCeM /IeHCTBUTENBHOM OCH,
CUMMETPUYHO OTHOCUTE/NbHO Hauaja KoopauHar. DyHKMs, Bo3Bpalljarolljas 3HaueHue
IUVIOTHOCTU pacripefesieHdss CTblOfleHTa HaXOAUTCA B Kareropun «CTaTHCTHUeCKHe» U
Ha3biBaeTcsi « CTBFOAPACII». ®yHKIMs UMeeT AOTOTHUTE/IbHbIA UUCTO BBIUUCIUTETBHBIN
rnapameTp «XBOCTbl», KOTOPbIM He CBsi3aH C pacnpefeneHueM CTbrOZieHTa, a CBsi3aH C
BBIBO/IOM MOMy4YeHHbIX pe3ysnbTaToB nporpammor EXCEL. Ero Bcersia 3asjaem paBHbIM 1.

3apanue 2. [loctpouth TrTpapuK IUIOTHOCTU  pacrpefeneHuss  CTblOfIeHTa,
npoTabyMpoBaB 3Ty GyHKIMIO Ha oTpe3ke oT 0 fio 7 c maroMm 0,2 1 B3sB cTernieHb CBOOOBI k
= 4. [IpoaHanu3MpoBaTh 3aBUCUMOCTh IapaMeTpa pacripezesieHus k Ha rpauk.

3. F-pacnpejenenue ®uiuepa BO3HMKAaeT B pPerpecCUOHHOM, [UCIIePCHOHHOM,
JWCKPUMHWHAHTHOM aHa/u3e, a TakKe B JPYIrMX BHJAX MHOIOMEPHOI'0 aHajiv3a [aHHbIX.
CnyuaiiHas BelWuYMHa, uMetoljasi F-pacripesieieHre C Tmapoid cTerieHeid CBOOOJBI THII,
onpefenseTcsi Kak OTHOLIEeHWEe [BYX He3aBUCHMbIX CJyYalHbIX BeJIMYMH, WMEHIUX
pacripefieieHle XU-KBaZipaT CO CTeMeHsMU CBOOOABI M W n C YyMHOXeHHWeM Ha
HOPMMPOBAaHHBIM COMHOXXUTeb n/m. F-pacnpejeneHue coCpefoOTOUYEHO Ha TMOJIOKUATETbHOU
MOJIyOCH. OTO pacrpejeseHde HeCUMMeTpUuHO. @DYHKIMs, BO3Bpalljarolas 3HauyeHue
IUVIOTHOCTU pacripefiesiendss ®Puillepa HaxoguTcd B Kareropum «CTaTHCTHUECKHe» U
Ha3biBaeTcsi «k FPACII». OHa uMeeT /iBa TTapameTpa m U n Ha3biBaeMbIX CTeTeHs MU CBOOO/bI.

3apanme 3. [loctpouts rpadwik TIOTHOCTH pacripefesienys: Puiiepa, MpoTabyMpoBaB
9Ty QyHKIMI0 Ha oTpe3ke oT 0 fo 5 c marom 0,2 u B3sB cTerneHd cBoOoApl m = 4 un = 5.

[poaHaM3upOBaTh 3aBUCUMOCTD TIaPaMeTPOB PACIIPe/Ie/IeH s M U N Ha rpaduk.
1.2. O6padoTKa ONBITHBIX JAHHBIX

OCHOBHBIM OOBEKTOM HWCC/Ie[IOBaHUSI B MaTeMaTUUeCKOW CTaTUCTHUKe SIBIISIETCS
BbIOOpKa. BbIOOpKOY 00beMa n Ha3bIBAIOTCS UMC/IA Xi, X2, ..., Xn, [IOJTy4aeMble Ha MPAKTHKE
TIpY N-KpaTHOM TIOBTOPEHUH SKCTIepUMeHTa B HeM3MeHHbIX ycioBusix. Ha mpakTrke BbIOODKY
yaille BCEero IpejCTaB/IsAl0T CTaTUCTUYeCKUM psAZoM. [I/1s1 3TOro BCs 4Mc/IoBast OCb, Ha KOTO-
poii Jie)kaT 3HaueHWs BBIOOPKH, pa30uBaeTcss Ha k WHTepBa/oB (3TO UMCIO BBIOMpaEeTCs
MPOU3BOJILHO OT 5 710 10), KOTOpbIe 0OBIYHO PaBHBI, BEIYMC/ISIOTCS CepeJUHbI MHTEPBAJIOB Z;,
U CUMATAeTCs UHWCJI0O 3JIEMEHTOB BBLIOODKHM, TIOMAZJAIOIIMX B KaKIbld HWHTEpBam M
CraTuCTUUeCKHUM PSIZIOM Ha3bIBaeTCs MOC/Iej0BaTe/IbHOCTS Nap (z;, n;). PaccMoTpum pelieHune
3a,auv Ha OBM B nporpammMe EXCEL Ha ciiepyronieM rpruMepe.

ITPUMEP.

Iana HekoTOopas BeIOOpKa umcen: 14, 18, 16, 21, 12, 19, 27, 19, 15, 20, 27, 29, 22, 28,
19, 17, 18, 24, 23, 22, 19, 20, 23, 21, 19. IlocTpouM CTaTUCTUYECKWN psifi, TIOJIUTOH,
TUCTOTPaMMy U KyMYJISATUBHYHO KpuBYr. OTkpoem kHury nporpamMmvmel EXCEL, BBeseMm B
niepBbIi cTosber] (sueriku A1-A25) ucxoHble gaHHble. ONpeneuM 00/1acTh YKCes, Ha KaKOU
ne>kaT JaHHble. [y 9TOTO HaliieM MaKCHUMasbHBbIH M MUHUMAJIbHBIA 3/IEMEHThI BHIOODKHU.
Beegem B B1 nogrnvck «Makcumym», a B B2 — moanuce « MUHUMYM».

B cocennux siuelikax C1 u C2 onpegenum yHkumuu «MAX» u «MIN». [ns aToro
ctaBuM Kypcop B Cl u BbI3bIBaeM MacTep (PyHKLIMM, Ha)kKaB Ha KHOIIKY B OTKPBIBLLIEMCS
okHe B nosie «KaTeropusi» BbibupaeM «CTaTuctuueckue», U Hke uieM dyHkuyo MAKC u
BbI3bIBAEM €e JIBOMHBIM I1[e/TUKOM MBI 110 Ha3BaHHIO. B KauecTBe aprymeHTa (yHKUMU (B
rpade «Hucno 1») o6Besem obs1acTh faHHBIX (stueliku A1-A25). Tlone «Uuco 2» ocraBisieM
MyCTBIM.

Haxxumaem «OK». Pesynbratom Oyzer umcno 29. CraBum Kypcop B siueiiky C2 u
aHasoruyHo BBoAUM ¢yHKuMio MUH. Pe3synbrar — umcio 12. BupHo, uTO BCce AaHHbIe
yK/a/ibIBaroTCs Ha otpeske [12;30]. Pa3genmim ero Ha ZieBaTh (BbIOMpaeTcsi MPOM3BOJILHO OT 5
7o 10) uHTepBasnoB 1o 2 eWHULIbI KaxKabli: 12-14, 14-16, 16-18, 18-20, 20-22, 22-24, 24-26,
26-28, 28-30. B stueiiku D1-D9 BBoMIM BepXHUe rPaHULIbI MHTEPBAIOB FPYIIITMPOBKU — UMCIIa
14, 16, 18, 20, 22, 24, 26, 28, 30. [ns BbIYMC/IEHUS YaCTOT N; UCIOJb3YHOT (YHKLIUIO
YACTOTA, Haxogsauyrocs B Kateropum «CtaTuctudyeckre». Beesem ee B suerky E1.

B cTpoke «MaccuB jaHHBIX» BBe/leM /[uaria3oH BbIOOpKH (siueliku A1-A25). B ctpoke
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«MaccuB UMHTepBajOB» BBeJeM [Juarna3’oH BepXHUX TIpaHUL] UHTEpBa/JOB T[PYNIIMPOBKU
(ssuetiku D1-D9). Pe3ynbrar (yHKUMHM SB/SIETCS MacCUBOM M BbIBOAWTCS B guelikax E1-E9.
Hnst mosmHOro BhIBOZAA (He TO/MBKO mepBoro uvciaa B E1) HyxHO Bbigenuth siueriku E1-E9,
obBeasi WX MBIIBIO, W HakaTh F2, a ganee oxHoBpemeHHo CTRL+SHIFT+ENTER.
PesynbTar — yacTots! uHTEpBAaNos 2, 2, 3,7, 4, 3, 0, 3, 1.

[ns moctpoeHust Tuctorpammbl Hy>KHO BbiOpaTh BCTABKA/IVMATPAMMA wunu
Ha)kaTb Ha COOTBETCTBYHOLIMM 3HAUOK Ha OCHOBHOW MaHenu (MPU 3TOM KYpCOp [OJDKeH
CTOsiITb B CcBOOOZHOM siueiike). [anee BoiOpats Tum: 'MMICTOI'PAMMA, Buj 1o BbIOODY,
Haxkath «JAJIEE», B cTpoke «/IMATTA30H» o6Bectu uactothl E1-E9, nepeiiti Ha BK/Ia/IKy
«PA», B ctpoke «IIOAIIMCU OCU X» BBecTd UHTepBanibl B siueiikax D1-D9, Haxatb
«JAJIEE» BBectu Ha3Banue «'MCTOI'PAMMA», noanucu ocel: ock X — « THTEPBAJIBI»
1 ock Y — «HACTOTA», Haxkatb «['[OTOBO». [Ins1 co3aHusi MOJUMTOHA MepeiTy Ha MyCTYI0
AUerKy M cJleflaTb TO >Xe camoe, ToJbKO BMecTO Tumna AuarpamMmmbl « [ UICTOT'PAMMAY,
BoIOpath «['PADUK». [ TOCTpOEHUsI KyMY/ISTHBHOM KDPUBOW HY)KHO TIOCUMTATh
HaKOIUIeHHbIe 4yacToThl. [Is1 3Toro B siueriky F1 BBogum «=El1», B F2 — BBogum «=F1+E2» u
aBTO3aro/IHeHWeM rnepeTackuBaeM 3Ty siuerky o F9. lanee ctpoum rpaguk, Kak U B ciiydae
MOIMIOHa, HO B CTpoke «IMATTA30H» BBOAMM HaKOIL/IEHHbIE YaCcTOThI, CCbl1asgich Ha F1-F9,
a Ha Bkiagke «PAl», B ctpoke «I[IOJITMCH OCU X» BBOAMM HHTepBasbl B siuelikax D1-D9.

3apanmue 4. [TaHa BbIOOpKA HEKOTOPBIX YHCEJT.

CocTaBUTh CTaTUCTUUECKUM PSifi, TOCTPOUTH TUCTOTPaMMYy, NOJIUTOH, KyMYJISTY.

Tabsura 1
YucnoBbie JaHHBIe /1 BBINOJTHEHUS 3aJdHUS
Bapua Bri6opka
1.
2,
3.
4' 4 : 4 ‘ 4 : 4 ] 4 4 ]
5.
6' 4 ] ] ] 4 4 4
A ——
8 q q
) {
[
9. 1 1
10.
0 [
11 (
: [ [
12.

2. TOYUEUYHOE 1 UHTEPBAJILHOE OLIEHMBAHUE ITAPAMETPOB PACIIPEJE/JIEHNIA
Ilesns paborsi: OB/azieTh HaBBIKAMM pacueTa ¢ MoMoIbio OBM OCHOBHBIX UMCTIOBBIX
XapaKTepUCTUK  BbIOOpKU. HayuuTbcsi CTpOWTH  /lOBepUTe/bHbIE  WHTEpBajbl /ISt
MareMaTh4yeCcKoro OKUZ,aHus U JUCIIepCUH.
[nsi wccnenoBaHWs OCHOBHBIX CBOWMCTB SIB€HMS WM OOBEKTa, IpeZCTaB/IeHHOTO

BbIGOpKOﬁ, BBIUUC/IAOT TOUE€YUHbIE U MHTE€PBAJ/IbHbBIE OLI€HKU.
2.1. Toueunoe onleHBaHHUE

ToueuHsle OLIEHKKW TM1apaMe€TpOB DpAdCIpeAe/ieHusd — 3TO OLI€HKH, II10/Iy4€HHBbIE TI10
BbI60pKe nu l'IpI/I6J'II/I)KEHHO paBHbIE OLIEHUBA€EMBIM [IdpaAMETpPdM. OCHOBHBIMH TOUEUHLIMU
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OLIeHKaMH SIBJISIFOTCSL:

O6vem 8blI60pPKU N — KOJTMUECTBO 3/IeMEHTOB B BHIOODKe.

BbibopouHoe  cpedHee X —  OLeHKa  MaTeMaThUuecKoro OXXKUJ,aHUS,
cpegHeapr(MeTHUeCKOe 37IeMEHTOB BbIOOPKH.

BbibopouHas ducnepcust S* — cpejiHee KBaJ|paTOB OTK/IOHEHUS 3JIEMEHTOB BBHIOOPKH OT
BbIDOPDOUHOTO ~ Cpe/iHero, SIBseTCS  OLeHKOW /[IMCTepCuM, XapakTepusyeT pa3bpoc
BBIOOPOUHBIX 3HAUEHUH.

CmaHoapmHoe omK/0HeHue S — KOpPeHb 13 JUCTIepCUu.

MeoduaHa h — cpefHuil 371eMeHT BapUaLIMOHHOTO psifia WK TOJIyCyMMa JIByX CpeJIHHX
3/IeMEeHTOB, eC/ii 00beM BbIOOPKH UeTHBIH.

Moda d — Hanbosee 4acTo MOBTOPSIFOIMICS 3/IEMEHT.

Kosgpguyuenm skcyecca § — XapaKTepusyeT «OCTPOBEPXOCTb» THUCTOTPaMMbI WU
TIOJIMTOHA 110 CPABHEHMIO C KpMBOM 'aycca HOpManbHOrO pacripefiesieHusl.

Kos¢ppuyuenm acummempuu Yy — XapakTepusyeT CTeleHb CHUMMETPUYHOCTH
TMCTOrPaMMBbl WU ITOJTUTOHA.

Ilepyenmuns Ha ypoBHe p — 3HaueHue t,, MeHbIle KOoToporo p-100% 3/emMeHTOB
BBIOODKH.

ITPUMEP.

Vwmeetcst BeiOOpKa uumcen: 43, 38, 34, 51, 47, 45, 41, 52, 50, 38, 43, 44, 39, 46, 49, 42,
42, 38, 53, 55, 48, 45, 41, 49, 47. HaliTu 0CHOBHBIE UKUC/IOBbIE XapaKTePUCTHUKU BHIOOPKHU.

3anyckaem nporpamMmy EXCEL, nepsoii smcT. BBoguM HCXOJHBIE [JaHHBIE B SUEMKU
A1-A25. HaxouM 4Kc/ioBble XapaKTepUCTUKH. [/1s1 BBOZA PYHKILIMI BbIZiesisieM fiBa CTO/OIIa,
Haripumep B u C, B mepBoM BBOZMM Ha3BaHMe XapaKTepPUCTUKH, BO BTOPOM — (pyHKIM0. B
sueiiki B1-B11 BBogMM MOANMCH UMCIOBBIX XapaKTePUCTHK, TO €CTb, BIMChbIBAeM B 3TH
sTYelKW TIepBBIN CcTosber] Tabymubl npuBefeHHON Hike. B C1 BBoguM TeKCT «DyHKUUSI» U
HIDKe orpeienisieM (QYHKIMU, COOTBETCTBYHOL[Me Ha3BaHUIO (M3 BTOPOM KOJIOHKW Tab/MLIb).
Bce ¢yHKIMM BBI3BIBAIOTCA HaXkaTheM Ha KHOHKy HaxoAdaTcd B KaTeropuu
«CTratrcTuyeckre» 1 B KauecTBe MaccuBa AaHHbIX (riosie «UMCJIO 1»), yKa3bIiBaeTcs CChLIKa
Ha A1-A25. Hanpuwmep, nns BBOJA MEpBOM W3 HUX CTaBUM Kypcop B C2, HakumaeMm EE
BbIOMpaeM KaTeroputo «CraThCcTHUecKre» U GyHKLHI0 «CueT», B OTKPHIBIIIEMCS] OKHE CTaBUM
Kypcop B miosie «Hucsio 1» u 06Bogum Kypcopom siueiiku A1-A25, HaxumaeMm «OK». Takxke
MOCTYMaeM U C APYTUMHU QyHKIUSIMHU.

Tabmuia 2

Criicok hyHKIUI
XapaKTepUCTHKA DveKIINA
Q0LeM BRIDODKU =CYET(MacCHB JaHHBIX)
BriOono4yHOe cpenHee =CP3HAY(MaccuB naHHBIX)
[cnepcus =IMCII(MaccUB TaHHBIX)
CradnapTHoe =CTAHIOTKIOH(Maccus
MenuaHa =MEIMAHA(Maccus
Mona =MOA(MaCcCUB IaHHEIX)
Koadduiment =DKCITECC(maccus
Koadduiment =CKOC(MaccuB gaHHBIX)
IHepuienTune 40% =[IEPCEHTNJIb(Maccus
IMepuentunab 80% =[TIEPCEHTWNJIb(Maccus

Cy1iecTByeT ApPyroil crocod BBIUMC/IEHHS YMCIOBBIX XapaKTePUCTHK BbIOOPKH. [lyis
3TOT0 CTaBUM Kypcop B CBOOOJHYIO siueiiky (Haripumep, D1). 3areM BbI3bIBaeM B MeHIO
«CepBuc» mnoameHro «AHanu3 fAaHHbix» (Data Analysis). Ecii B MeHio «CepBuc»
OTCYTCTBYEeT 3TOT MYHKT, TO B MeHI0 «CepBHUC» HY>KHO BbIOpaTh MyHKT «HazcTpoiiku» u B
HEM TIOCTaBUTh (Ia)KOK HampoTuB MyHKTa «Ilaker aHamm3a» (Analysis ToolPak). ITocme
5TOoro B MeHi0 «CepBuc» MosiBUTCS «AHanu3 AaHHbix» (Data Analysis). B okHe «AHanu3
JAHHBIX» HY)KHO BbIOpaTh MyHKT «OmumcaTenbHasi ctatuctuka» (Descriptive Statistics). B
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TIOSIBUBLIIEMCSI OKHe B ToJ1e «BxoHol unTepBam» (Input Range) zesiaeM cCbUTIKy Ha BBIOOPKY
A1-A25, nomelniasi Kypcop B Tojie U 00Bojisi 3T siueiiku. OctaBisieM rpyrnmnupoBaHue «I1o
cronbriam» (Columns). B pa3gene «ITapametpsl BeiBozia» (Output Options) cTtaBuM (iiaskok
Ha «BbixopHol uHTepBan» (Output Range) v B coceHeM moie 3a/jaeM CChbUIKY Ha BEPXHIOHO
NeByIO siueiiky obmactu BbiBoga (Haripumep, D1), craBuM ¢riaxkok HarpoTuB «OmmcaTenbHast

craTucTuKa» (Summary Statistics), HaxumaeM «OK». Pe3ysbraT — OCHOBHBIE
XapaKTepUCTUKU BBIOOPKM (czienaiite mmpe crosber; D, mepeMecTHB ero rpaHUIy B
3aroJsioBke).

3apanme 1. [Ins naHHbIX W3 3agaHus 4 yabopatopHoit paboTbl Ne 1 BBIUMCIHTH

OCHOBHBbI€ YHCJ/IOBbIE€ XdPaKTE€PHUCTHUKN BbI60pKI/I obouMH criocobamu.
2.2. laTepBanbHOE OLleHMBaHue

PaccMoTpuM  MeTO/bI MHTEPBA/JILHOTO OlleHWBaHUs. [lOBepUTE/NbHLIM HHTEpPBaIOM
Ha3biBaeTcss uHTepBan (a; b), B KOTOpbIM C 3a/laHHOM BEPOSATHOCTHIO p TIOTAjiaeT
OlleHHMBaeMbIM TlapaMeTp. BeposiTHOCTb p Ha3bIBaeTCsl [OBepUTe/bHON. BMecTo Hee udacTo
3a/Ial0T BEeJMUMHY & = 1 — p, Ha3bIBaeMyl ypOBHeM 3HauMMOCTU. Eciu BeIOOpPKa oObeMa n
Tipe/iCTaB/sieT CAy4yailHyl0 BeJIMUMHY, pacripefie/leHHyl0 HOPMasjbHO, TO JOBepUTe/IbHbIe
WHTEPBaJIbI 1 MAaTOXXUJAHUS U IUCTIEPCUU PABHBI:

2 ’ 2
X1-%(n_ i) )(%/(n -1)

, | s24{n-1 s?{n-1
o- €

2
rae t,(n)u x +(n) — kpanTm pacnpesenenns: CThIOZ|EHTa U XH-KBaZipaT, = 1 — p.
Bo3sBpaijaemcsi Ha udcT 1 37eKTPOHHOW TabiMLbl C JaHHBIMU TIpUMepa M [/ HUX
BBIUMC/IUM JlOBepuTe/IbHble HHTepBabl Ipu p = 0,05. BBoAUM aHHBIe COIJIaCHO PUCYHKY 2.

F | G | H | | |
1 YPOBEHE ZHAYHMOCTH _ 005
2 WHTepBan Tleean rpanvya [paean rpaHiya
3 hlaToscM g aHKE
4 Hucnepcua

Puc. 2. ITpumep odhopmiieHHs1 TabIULIBI

S ~t1_%(n— 1)

Jn

Kateropuu «CTaTUCTUYeCKUe» C TpeMs napaMeTpaMu «Ab(a» — ypoBeHb 3HAUMMOCTH O = 1
— p, «CtaH/i_OTK/I» — CpeJJHeKBaZipaTHyecKoe OTKIoOHeHHe S, «Pa3mep» — 06beM BBHIOOPKU 1.
Takum obpa3om, BBogum B H3 dyHKIHIO:
=CP3HAY(A1:A25)-JOBEPUT(11;,CTAHAOTK/IOH(A1:A25);25),
a B suerky 13 ¢pyHkumto:
=CP3HAY(A1:A25)+JOBEPUT(11;CTAHAOTKJ/IOH(A1:A25);25).
st BBIUMC/IeHYs] 10BepUTe/IbHOIO UHTepBasa [Jisl JUCIIePCUM CleflyeT OTMEeTUTb, YTO
(byHKLMS BEIUMC/IEHUs] KBAHTH/IM pacIipefiesieHus XU-KBazpat (00paTHOTo pacripe/iesieHus Xu-
KBazipatr) Ha3biBaeTcss «XM20BP» (karteropus «CTaTUCTUUeCKHe») U UMeeT /iBa NlapameTpa:

[ns  BbIUMC/IEHHS BeJUYUHBI cnyxutr  pyskuusa  «JOBEPUT»

nepBbiii  «BeposiTHOCTb» COJEepXXKUT [JJOBEPUTE/IbHYIO BEPOSITHOCTb), BTOPOM — CTelleHb
cBobogpl n — 1. BBogUM B COOTBETCTBUM C [JAHHBIMU YCIOBUSMU U (POpMysion s
JIOBepUTeJIbHOT'O MHTepBasia B SUENKY H4 3aII1Ch:
=INCII(A1:A25)*24/X1N20BP(0,025;24), a B AYENKY 14 3aIlUCh:
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=IACII(A1:A25)*24/XN20B6P(0,975;24). TlonyuaeM 3HaueHUs] TpaHUL] [OBEPUTEbHBIX
VIHTepBaJloB.

3apanme 2. [lns naHHBIX W3 3a7aHus 4 mabopatopHoil paboTbl Ne 1 BBIUMCIHUTH
JlOBepUTe/IbHble WHTepBasbl [JId MaTOKWZaHusg U aucriepcud npu o = 0,01. V3menss
3HaueHWe YPOBHS 3HAUMMOCTH & CZle/1aTh BbIBOJ, O ero B/IMSIHMY Ha LIVMPUHY UHTepBasa.

3. TIPOBEPKA CTATUCTUYECKUX I'MIIOTE3 O BUJE PACITPEAE/TEHUA

IHens pa6orbr: O3HAKOMHUTBCA C METOJAMU TPOBEPKH CTaTUCTUUYECKUX TUIIOTe3 O
TIPUHA/JIEXKHOCTH TeHepaJTbHOW COBOKYITHOCTH, TIPe/ICTaBI€HHON BIOOPOUHBIMU JJAHHBIMH, K
TOMYy W/IA WHOMY THUIly pacrpeje/ieHui, UCIonb3ys KpuTepud cornacus [lvpcoHa (xu-
KBaZpar) ¢ momoliipo 3BM.

MeToapl TPOBEPKU CTAaTUCTUUECKUX TUMOTe3 3aHWMAalT LieHTpajJbHOe MeCcTO B
VICC/IeJOBAaHUAX MaTeMaTU4YeCKOW CTaTUCTUKU. OJHOM W3 Ba)KHEMIIMX TPYII KpUTepHeB
TPOBEPKM CTaTUCTUUYECKUX TUIOTe3 SBJSIOTCS KPUTEpHUU TIPOBEPKU THUIIOTe3 O BH/E
pacripefieieHuit  (kpuTepu corsiacus)). OHM 10 BbIOOPOUHBIM [JJaHHBIM  TIPOBEPSIIOT
TIpe/riooKeHre O MPUHA/JIeXXHOCTA reHepaJbHOW COBOKYITHOCTH K TOMY WM WHOMY BHUAY
pacripegenienuii. OfHUM K3 Haubosiee MOIIHBIX KPUTEPHEB COTJIaCUsl SIBJISIETCS] KPUTepHid
[MupcoHa, Ha3bIBaeMbIil ellje KpUTepHUeM XHU-KBajpaT. Ero CyTh 3ak/arouaeTcss B CPaBHEHUM
TEOPETHUUECKUX UaCTOT 3JIEMEHTOB BBIOOPDKM n; (/11 JUCKPETHBIX pacrpefe/ieHuil) ¢

TeOpeTUUeCKMMHU YdCTOTaMH n," =np;, rae p; — BEPOATHOCTb IPUHATHL 5TO 3HAUEHHE,

paccudtaHHOe TI0O HCC/lelyeMOMY 3akOHY pacripefienieHusi. Ecau  pacripesieneHuve
HeTpepbIBHOE, TO CTPOWTCSI IPYNIMPOBAHHBINA CTATUCTUUECKUH psA U3 kK UHTEPBAJIOBU p; =
F(b;)) — F(a;) ecTb BepOSITHOCTb MOMacTb B I-il WMHTepBaja TPYNMUPOBKU (37ech F(Xx) —
byHKIMs  pacripefiesieHusi TIpoBepsieMoro 3akoHa). CTaTUCTUKOW KpuUTepusl SIB/ISeTCS
, &(n-n)?
BeMMUMHA  X° =), - Kputnyeckoe 3HaueHWe KpUTepUSI paBHO OOpaTHOMY
i=l
pacripe/ieNleHHI0 XU-KBa/paT co cTeneHsaMu cBoboasl (k—r —1): xp =xi k- r-1), rger-
YKC/I0 OLleHWBaeMbIX TapaMeTpPOB 3aKOHA pacripefiesieHus. PacripesieeHrie MOXXHO CUUTaThb
COOTBETCTBYIOIM TEOPeTUYeCKOMY eC/IM BBITOJHAETCS yCIoBHe X~ < Xp.. PaccMoTpum

pellleHre JaHHOU 3a/lauu Ha IpuMepe.

IIPUMEP 1. Vmeercsi BbIOOpKa 4YMCIOBBIX 3HaueHW. HeoOxoauMo TpoBepUTh
CTaTUCTHUECKYI0 THWIIOTe3y O TOM, YTO JlaHHas BbIOOpDKAa pacmpesiesieHa TI0 HOPMAaTbHOMY
3aKOHY pacripefiesieHus. B3sate yposens 3Hauumocty o = 0,05.

Tabnuma 3
BbIO0OpKA UKMCIOBBIX 3HAUEHUH
Boi00oDKa UMC/I0BBIX 3HAUCHUH

Onst  TpoBepKA TUIMOTe3bl O TIPUHAAJIEKHOCTU TeHepaJibHOM  COBOKYMHOCTH
HOpMa/bHOMY  BUZY  paclipefie/ieHUii  HeoOXOAWMO  CTPOUTh  T'PYNIUPOBaHHBIN
CTaTUCTUYECKUH psifi, T.K. HOpPMaJ/IbHOe pacrpejie/ieHue sIBJIIeTCsl HerpepbiBHbIM. [I/1s1 3TOro
HY)KHO 3HaThb pa3MaX BbIOODKM, KOTOPBI paBeH pasHHIle MeXAy MaKCHUMalbHbIM U
MUHHMMAa/IbHBIM 37IeMeHTaMH BbIOOPKH. KpoMe TOro, HY)KHO pacCuvTaTb TOUEUHbIE OL€HKH
MaTeMaTUYecKoro OXKuZaHusi u cpegHekBazapatuueckoro oTkgoHeHUs (CKO). OTkpbiBaeMm
9JIEKTPOHHYIO TalOJIMIly W BBOJUM JlaHHbIe BBIOODKM B Hee B siueliku A2-A4l, nenaem
TIOZTIUCH [IJIS1 PACUeTHBIX [1apaMeTPOB B COOTBETCTBUM C PUCYHKOM:
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A | e | ¢ | b | E | F | B |

Brbopka MapameTpe: Mutepeane |Hactora Bep-Te Teop. vact. Kputepui

64 | OBEem

5h

69 Marcumim

7a

78 MUHUM Yy M

83

47 CpenHes

ala]

77 |CRO

&7

Puc. 3. ITpumep odbopmieHUsT TaOIULIBI

|-
=

BbluncnisieMm mapameTpel TI0  BbIOOpKe. [lnsi 3TOro BBOAMM B sueliky B3:
«=CUET(A2:A41)» (38ech U fjanee KaBbIYKM BBOJUTH He Haz0, PYHKIMU MOXKHO BBOJUTD C
TIOMOIITbI0 MacTepa GYHKIMM U3 KaTeropuu «CTaTUCTUUECKHe», KakK B TabopaTopHOM paboTte
No2, cChITKM Ha SlUEMKM MOXXHO BBECTH IIIEJKHYB MbIIbIO MO siuelike). B B5 BBogum:
«=MAKC(A2:A41)», B B7: «<=MHWH(A2:A41)», B B9: «<=CP3HAU(A2:A41)», B Bl1:
«=CTAHJOTKJ/IOH(A2:A41)».

BuzHo, uTo Bech AMana3oH 3HaAueHWM 3/IeMEeHTOB JIE)KUT Ha MHTepBaie oT 47 no 88.
Pa3o0bem 3TOT WHTepBa/i Ha WHTepBasbl TpynmupoBku: [0; 50], (50; 55], (55; 60], (60; 65],
(65; 701, (70; 75], (75; 80], (80; 85], (85; 90]. ns sToro BBoAuM B stueliku C2-C11 rpaHuLibl
UHTepBasioB (Tabi. 4).

Tabnwmia 4
['paHuIIbl MHTEPBAIOB FPYIIITUPOBKU

A
e |

5151 BeIuMc/ieHUs yactoT n ucrosbzyeM pyHkimo YACTOTA. [1nis1 storo B D3 BBOAUM
dopmyny «=HACTOTA(A2:A41;C3:C11)». 3atem o6Bogum Kypcopom siueiiku D3-D11,
BbiZlesisii UX U HakumaeM F2, a 3arem ogHoBpeMeHHO Ctrl+Shift+Enter. B pe3ynbrare B
sueiikax D3-D11 okaKyTcsi 3HaUeHHs1 4acToT.

[nst pacuera Teopetuueckoi BepositHoctu p; =F(b)) — F(a;) BBOgUM B sueiiky E3
pasHuLly Mexay GyHKOUsSMM HopmanbHoro pacrnpefenenus (dbynkuuss HOPMPACII
Kateropun «CTaTUCTHUeCKHe») C TapaMeTpaMu: «X» — 3HaueHWe TI'paHULibl WHTepBasa,
«CpegHee» - ccbuika Ha sueiiky B9, «CranpapTHoe oTki» — ccbulka Ha Bll,
«/HTerpanbHas» — 1. B pesynbrare B E3 Oyaet dpopmyna:

=HOPMPACII(C3;$B$9;$B$11;1)-OPMPACII(C2;$B$9;$B$11;1).

ABto3anonHsieM 3Ty ¢opmyny Ha E3-E10 mepemelnas HWKHUM mpaBbiii yroa E3 g0
sueiiku E10. B mocnennelt siueiike cronbua E11 gy cobsrofieHus yc/ioBUsS HOPMUPOBKHU
BBO/IMM /[IOTIOJIHEHWE TpebIAYIIUMX BeposiTHOCTel 10 eauHULbI. [l sToro BBoguMm B E11:
«=1-CYMM(E3:E10)».

JI/1s pacyeTa TeopeTHUecKoi 4acToTel N =np; BBoguM B F3 dopmyny: «=E3*$B$3»,
aBTo3aronHseM ee Ha F3-F11.

n-n
[ BbIUMC/IEHUSA 371eMeHTOB CyMMbl ———— Kpurtepus Ilupcona seogum B G3
n

3HaueHune «=(D3-F3)*(D3-F3)/F3» u aBTo3aronHsieM ero Ha Auana3oH G3-G11.
HaxoauM 3HaueHHe KpUTepusi X> U KPUTHUeCKOe 3HaueHHe X, . /sl 3TOro BBOJAUM B

F12 noamuce «Cymma», a B F13 nognuce «Kputmu.». BBOguM B cocefHue sUEMKU
dopmysibl — B G12: «<=CYMM(G3:G11)», a B G13: «=XMN20BP(0,05;6)», 31ecb napameTp o
= 0,05 B3sT U3 ycsoBus, a crenedb cBobogbl (k —r—1)=(9-2-1) =6, Tak Kak k = 9 —
YKC/I0 UHTEPBAJIOB TPYIINIMPOBKY, a I' = 2, T.K. ObUTH OLleHeHbI /IBa MapaMeTpa HOPMaIbHOTO
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2 2
pacripefiesieHrs: Matematuueckoe oxuzanve u CKO. BugHo, yto X~ < Xj,, TO €CTb MOKHO

CUMTaTh, UTO TpUOBUIL [JaHHOW (UPMBI pacripefiesieHa 10 HOPMaJbHOMY 3aKOHY
pacripeziesieHus..

[TpoBepuM 5TO, MOCTPOUB rpadMKy IMJIOTHOCTEM SMIMPHUUECKOTO0 U TeOpeTUUecKoro
pacnpesienenuii. CtaBUM Kypcop B JoOyio CBOOOAHYIO siueliKy M BbI3bIBaeM MacTep
muarpamm (BcraBka//luarpamma). Beidupaem tun auarpammel «I'padmik» u Bug «['paduk c
MapKepaMu» CaMblii JIeBbIi BO BTOPOU CTPOKe, HakxuMmaeM «/lanee». CTaBUM Kypcop B ToJjie
«Inamna3zon» u, yaep>kvasi KHOKy CTRL, 06BoayuM MbIiibio obsacts siueek D3-D11 a 3atem
F3-F11. ITepexoauMm Ha 3aknagKy «Psg» u B rose «Iloamucu ocu X» 06Bogum ob6sacte C3-
C11. Haxumaem «['oToBO». BHAHO, UTO TrpaUKu [OCTaTOYHO XOPOLIO COBMAZAlOT, UTO
TOBOPUT O COOTBETCTBUH JIaHHBIX HOPMa/JbHOMY 3aKOHY.

3apanme 1. [laHa Bbibopka uwmcesn. IlpoBepuTh 1o Kpurtepuro IlupcoHa Ha ypoBHe
3HauuMOCTH o = 0,02 CTaTUCTHUYECKYHO TUIIOTe3y O TOM, UTO reHepasjibHasi COBOKYMHOCT,
TIpe/iCTaB/ieHHasi BLIODOPKOM, UMeeT HOPMaJslbHbIM 3aKOH pacrpezesieHus (Tabmuia 5).

Tabura 5
Yuc/oBbIe JaHHbIe IS BBITOTHeHHs 3a/IaHusl

BanuaHt Bribonk

1 4 4 4 4
.

Cle(N|lalu|r|w|N

J—
e

J—
=

12. ' ' ' 1

Kputepuii IlupcoHa Takke MOXXHO HCII0/Ib30BaTh /i MPOBEPKU IIPEJIIO/I0KEHHUS O
TOM, UTO TIOJyueHHbIe B pe3y/bTaTe HaOJFOZIEHUH JaHHbIe COOTBETCTBYIOT HOpMaM. I1ycCTh
MMEIOTCS HEeKOTOpble T[0Ka3aTend, KOTOpble [OJDKHbI COOTBETCTBOBAaTb CTaHJAPTHBIM
HopMam. [Isisi TIpOBepKH W3 TeHepajbHOW COBOKYITHOCTH TI0/Ty4YaeTcsl BbIOOpDKAa 3HaueHWd
JlaHHBIX TIOKas3aTesed. PaccmaTprBaeTcsi rumore3a O TOM, YTO OTK/JIOHEHUSI OT HOPM
HeBeJIMKH, U UMH MOXKHO TpeHeOpeub. PacCMOTpPUM MPOBEPKY I'MITOTe3bl Ha TIpUMepe.

ITPUMEP 2. Heo6xoaumMo uToObI B BBIOOPKe He MeHee 60 % 3HaueHWi ObLIM PaBHBI 7
unu 6osee, He MeHee 20 % uwcen MPUHUMAIK 3HaueHUs oT 5 710 7, 10 % ot 4 10 5 u 10%
MeHee 4. B mpencraBneHHod Bbibopke u3 1000 3HaueHuit 550 uymcesn UMEIOT 3HaueHHe
Oonpire 7, 220 ynces UMEIOT 3HaueHue OT 5 10 7, 120 urcen MMerOT 3HaueHue oT 4 10 5 u
110 uucen umeroT 3HaueHre MeHee 4. Mo>xHO /i ¢ BeposiTHOCTBEO 0,95 (o = 0,05) roBopuTh 0
TOM, UTO BbIOOPKA y/I0B/IETBOPSIET 3aZlaHHBIM TPeOOBaHUSIM?

Ecu 6b1 BBIOOpPKA TOYHO COOTBETCTBOBasia TpeboBaHusiM, To U3 1000 ee 3/1eMeHTOB,
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3HaueHUs1 pacrpeensnch 0b1 Kak 600, 200, 100 u 100. Begem B A1 3aronoBok « HOPMA»
1 HWKe B A2-A5 noka3zatenu — uncia 600, 200, 100, 100. B siueliky B1 BBeZiem 3arojioBoK
«HABJIFOJEHWSI» u Hwke B B2-B5 Habmogaemble mokaszatemu 550, 220, 120, 110. B
TpeTheM cTonbLie BBOASTCS hopMmyIsl Asi kpuTepusi: B C1 3aronoBok «KPUTEPUI», B C2
bopmyny «=(A2-B2)*(A2-B2)/A2».

ABTO3aroysiHeHreM pa3MHOXUM 3Ty dhopmysy Ha C3-C5. B siuetiky C6 3arnuiiem obirjee
3HayeHue Kpurtepusi — cymmy crosibria C2-C5. [lnst atoro rnoctaBum Kypcop B C6 U BbI3BaB
byHkiuu B Kareropun «MaTtematuueckre» HaiileMm CYMM u B aprymeHte «Yucno 1»
ykakeM ccelIKy Ha C2-C5. Ilonmyuutcsa pesynbrar Kputepus Z = 11,16667. nisa orBera Ha
BOIIPOC, COOTBETCTBYIOT JIM OINbITHBbIe ITOKa3aTeJd HOpMaM, Z CpPaBHUBAIOT C KPUTUYECKUM
3HaueHueM Zgp. BBogum B D1 TekcT «KpuThueckoe 3HaueHue» B E1 BBOAUM (YHKLMIO
XW20BP (kateropusi «CraTHCTHYeCKUe») y KOTOPOM JiBa aprymMeHTa: «BeposiTHOCTb» —
BBOJUTCA YypOBeHb 3Hauumoctd o = 1 — p (B Hawem cayyae 1 — 0,95 = 0,05) u
«CremneHy_cBOOOBI» — BBOJAT UKC/IO n — 1, Te n — yucio HopM (B HatleM ciaydae 4 — 1 = 3).
Pesynbrar 7,814725. BuHO, UTO KpUTHUECKOe 3HAUeHWe MeHbllle KpUTepUs, Cie/l0BaTe/IbHO,
BBIOODKA C 33/]JaHHON BEPOSITHOCTBIO HE COOTBETCTBYeT TPeOOBaHUSIM.

3apanme 2. [Ipy M3roToB/IeHWN TIPOAYKLUM CTAaHZAPTOM IIPeAyCMOTpPeHO, uToObl y 50
% 00pa31oB He ObIJI0 0OHApPY)KeHO HU ofHoro AedekTa, y 15% — oaun gedekt, y 13 % — 2
nedekTa, y 12 % — 3 gedekra, y 10 % 6onee 3 gedextos. [Tpu aHaim3e BLIOOPOUHOM MapTHH
okazanocb, uro wu3 1000 5K3eMIIIpOB pacrpefeneHrde T0 JedeKraM HMeeT BUJ,
Tipe/iCTaB/IeHHbIN B Tabmiie 6.

Tabmuia 6
Yuc/ioBbIe JaHHBIE [/Is BBITTOTHEeHUs 3aJaHusT
Ba 0 1 2 3 00
1. 489 144 135 122 11
2, 491 145 134 125 10
3. 489 155 133 123 10
4, 483 153 132 130 10
5. 516 148 131 110 95
6. 508 152 129 111 10
7. 494 147 136 121 10
8. 492 155 128 120 10
9. 471 160 137 122 11
10. 471 159 135 127 10
11. 489 156 131 117 10
12. 486 153 136 119 10

MosxHo 1 ¢ BeposiTHOCTBIO 0,99 (mpu o = 0,01) cuurtath, UTO MapTUs COOTBETCTBYET
CTaHAapTy?

4. TIPOBEPKA I'MITOTE3 O PABEHCTBE JUCITEPCUI 1 MATEMATHUUYECKUX OXXUIAHUN
Iens padorsi: Vicnonb3ysi F-kputepun @uitiepa v t-kputepuii CThIOZIEHTa HayUUThCS
MPOBEPSITh TUMOTEe3bl O PaBEHCTBe AUCIEPCHHA U MaTeMaTHUUeCKUX OXKUJaHWUW (CpeaHuX) C
oMot OBM.

4.1. Kpurtepuii ®umiepa cpaBHeHUs AMCIIePCHil

Wcronb3yeTcst B c/lydyae, eC/Td HY)KHO TPOBEPUTH pa3idvaeTcs M pa3dpoC AaHHBIX
(oucriepcun) y ABYX BbIOOPOK. DTO MOJKET MCII0/Ib30BaThCsl, HarpyuMep, TMpH CpPaBHEHUU
TOYHOCTel 00pabOTKY /leTasiell Ha IByX CTaHKaX, PABHOMEPHOCTH TPO/IaXK TOBAapa B TeUeHUU
HEKOTOpOro IMepuojia B [ByX ropojax W T.A. [l NMpoBepKU CTaTUCTUYECKOW TUIIOTe3bl O
paBeHCTBe AucIiepcui cnykut F-kputepuii @uiepa. OCHOBHOM XapaKTePUCTUKOW KPUTEPUsI
SIBJISIETCST  YPOBeHb 3HAUMMOCTH «, KOTOPBIM KMeeT CMbIC/a BEpPOSITHOCTH OLIMOUTHCH,
rpejriojiaras, 4ro [JUCIIEPCUM U, C/e/loBaTe/IbHO, TOYHOCTb, pasanyaroTca. Bmecto o B
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3a/jauax TakKe WHOTJA 3aZal0T ZI0OBEPUTE/IbHYH0 BEPOSATHOCTh p = 1 — (o, IMEIOLYI0 CMBIC/
BEPOSITHOCTU TOTO, UTO JAUCIIEPCHU U B CaMOM /iejie paBHbI. OObIYHO BBIOMPAIOT KPUTHUECKOe
3HaueHWe YPOBHsI 3HauMMocTH, Harpumep 0,05 wmm 0,1, U ecii o GoJbIlle KPUTHUECKOTO
3HaueHusl, TO AUCIIePCUU CUMTAIOTCS PaBHBIMM, B IPOTUBHOM Ciyvae, pa3auuHbl. I1pu sToM
KPUTEPU MOKeT ObITb OJHOCTOPOHHHMM, KOT/la HY)KHO TIPOBEPUTh, UTO [JHCIIEPCHS
KOHKDEeTHOM BbiZleJIeHHOM BbIOOpKHM 00JibIlle, yeM y IDYroM, U JBYCTOPOHHUM, KOT/a TIPOCTO
HY)KHO TIOKa3aTh, UTO JWCIepcHyd He paBHbL. CyIlecTByeT fBa Crocoba TPOBEPKU TaKWX
rurnores. PacCMOTpyUM UX Ha IIpUMepax.

[TPUMEP 1. meroTcsi fBe BBIOOPKHM YMC/IOBBIX 3HaueHWil. HeoOXoiuMO MpoBepuTh,
MOKHO /1 C BepOSITHOCThIO He MeHee 0,95 cuuTarh, UTO JUCIIEPCUM JAHHBIX BbIOOPOK
OJJMHAKOBHI (Tabmwiia 7).

Tabura 7
BbIO0OpKa UMCIOBBIX 3HAUEHHUH
1 4 5 5 4 5 4 4 5 4 5 4 4
BbI0 7,5 29 1,3 81 26 94 8,0 2,3 59 26 6,8 9,0
2 5 5 4 4 5 5 5 4 4 5 4 4
BbI0 25 0,5 84 8,6 0,6 0,0 0,1 9,5 9,7 1,1 6,2 9,7

[To ycnoButo 3aziaunt KpUTEPHi JBYCTOPOHHUM, TaK KaK TpeOyeTcsi TPOBEPUTDb pa3/inuue
gucnepcuii (TouHocTei). [loBepuTenbHasi BepoATHOCTh 3asaHa p = 0,95, cienoBaresnbHO,
ypoBeHb 3HauuMoctu a = 1 —p =1-0,95 == 0,05.

BBogum gaHHBIe BBIOOpOK (6e3 momucelt) B [Be cTpoukd B sueriku Al-L1 u A2-1.2
COOTBETCTBEHHO. [I/11 BBIUMC/IEHUS] YPOBHSI 3HAYMMOCTH [JBYCTOPOHHETO KPUTEpPUSl CIIYKUT
dbynkums @TECT(maccuBl;MaccuB2). BBogum B A4 moAnuch «YpOBeHb 3HAUMMOCTU», a B
B4 ¢pyukipiro ®TECT, aprymeHTaMu KOTOPO [JO/DKHBI OBITH CChUTKM Ha siueiku Al-L1 u
A2-1.2 COOTBETCTBEHHO.

PesynpraTr 0,011591293 roBOPUT O TOM, UTO BEPOSITHOCTH OIIMOWTHCS, TIPUHSB
TUNOTEe3y O pas3iuuuu jucrepcud, okosno 0,01, 4yTo MeHblle KPUTUUECKOTO 3HaueHwus,
3a7,aHHOro B ycnoBuu 3agauu 0,05. CrnefoBaTesibHO, MOXKHO TOBOPUTh, UTO OIBITHBIE JaHHbIE
c 60JIBILION BEPOSITHOCTHIO TMOATBEPKAAIOT MPEATION0XKeHHe O TOM, UTO AMCTIepPCUU pa3Hbie.

[pyroii criocob pelieHWs 3alaudl — HWCTOb30BaTh HA/ICTPOMKY «AHa/IN3 [JaHHBIX»
(Data Analysis). [ns ee mnoakmoueHudss HykHo B MeHo «CEPBUC» BwiOpath
«HAJJCTPOMKW» 1 nocraButh akok HanpoTuB «IlakeT anamusa» (Analysis ToolPak).
[Tocne atoro B meHto «CEPBUC» nosButcs myHKT «AHAJIN3 JAHHBIX» (Data Analysis).
BbI3BaB ero, OTKpOeTCs OKHO, B KOTOPOM HY)KHO BbIOpaTh «/[ByXBbIOOpOUHBIH F-TecT mjis
mucniepcuii» (F-test Two-Sample for Variances).

B otkpriBlIeMcs okHe B monsx «VHTepBan mepemeHHod 1» (Variable 1 Range) u
«/HTepBan nepemeHHol 2» (Variable 2 Range) BBogsT ccbinky Ha AaHHble (Al-L1 u A2-L2,
COOTBETCTBEHHO), eC/IM UMEIOTCS TIOAMNNUCH JIJaHHbIX, TO CTaBAT (Ia’KOK y HAAMMCH «MeTKn»
(Label) (y Hac ux HeT, MO3TOMY (P/IayKOK He CTaBUTCH).

[anee BBOAAT ypoBeHb 3HAUMMOCTH B Tiojie «Asbda» (Alpha) (mo ycnosus sto 0,05, u
[laHHOe 3HaueHHe y)Ke yKasaHO IO ymonuaHuwo). B paspene «Ilapamerps! BeiBoga» (Output
Options) cTaBAT MeTKy OK0/10 «BbixogHou uHTepBan» (Output Range) u nomectuB Kypcop B
MOSIBUBLIIEeCs T10Jle HANpOTUB HAaJIMCH, Ie/IKAal0T JIeBOW KHOMKOM B sueiike B7. BobiBop
pe3ynbrata OyJeT OCyIeCTB/SAThCI HauvHasi C 3Tod sueiiku. HakaB Ha «OK» mosiBisieTcs
TabnMiia pe3ynbTaTa.

CpBunbTe rpanuily mexzay cronbuamu B u C, C u D, D u E, yBesmuuB mmpuny
cronibrioB B, C u D Tak, yToObl yMmellasuch BCe HAAMUCU. B Tabnuije ykasaHbl CpejjHUe U
JVICTIEPCHY KaXK/[0W BBIOODKH, 3HaueHue F-KpuTepuisi, 0JHOCTOPOHHUI KDUTHYECKUI YPOBEHb
3HaUMMOCTH B CTpoke «P(F<=f) opHocTtopoHHee» («P(F<=f) one-tail») u KpuThueckoe
3HaueHue F-kputepus (F critical one tail).

Ecmu 3Hauenune F-kputepust Omike K efuHMle, ueM F-KpuTuueckoe, TO C 3aZlaHHOU
BEPOATHOCTBIO MOKHO CUMTATh, UYTO AUCIIEPCUN PaBHBI.
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O6 s3TOM e TOBODUT W TO, UTO KPUTHUECKHMA YPOBEHb 3HAUMMOCTH «P(F<=f)
OJJHOCTODOHHee» OoJibllie 3aJJaHHOTO 3HaueHWsi o. B Haiem ciydae F-kpuTepuii paBeH
5,128330184 a F-kputnueckoe 2,817927225, To ectb F-KpuTepui1 fanblie OT eJMHULIbI, YeM
KpUTHYeCKOe 3HaueHre. DTO TOBOPUT O TOM, YTO JAUCTIEPCUH.

3apanme 1. VimetoTcs yeThIpe BBIOOPKM UMC/IOBBIX 3HaueHWHA. HeobX0AMMO CpaBHUTH C
romMo11pi0 F-TecTa momnapHO Aucriepcyu JJaHHbIX BbIOOPOK (paccMoTpeTsh mapel 1-2, 1-3, 1-4,
2-3, 2-4, 3-4) u cpenath BBIBOJ, AJI1 KaKUX BBIOOPOK AMCIIEPCHU PaBHbBI, /1 KaKUX HET.
B3sate ypoBensb 3Haunmoctu o = 0,02.

Taburja 8
YucnoBbie JaHHBIe /1 BBINOJTHEHUS 3aJdHUS
Bap BbI00pKH pa3MepoB eTanein

1 2 2 3 3 3 3 2 2 3 2

2 2 2 3 2 2 2 3 3 3 2

1,611 3 2 2 2 2 2 3 2 3 2 2
4 3 3 2 P 3 3 3 2 3 3

1 3 3 3 3 3 3 2 2 2 3

2 2 3 3 p 3 2 3 2 3 2

27,12 3 3 3 3 p 2 3 2 3 3 2
4 3 3 2 P 3 2 2 3 3 3

1 3 3 3 3 3 2 2 3 3 3

38 2 3 3 3 P, 2 3 3 2 2 3

’ 3 3 3 3 P, 3 3 3 2 3 3

4 3 3 2 P, 3 3 2 3 2 2

1 2 2 3 3 2 3 2 2 2 2

4,9 2 3 2 3 : 2 2 E 3 3 3
3 2 3 2 P, 2 3 3 3 3 3

4 2 3 2 P 2 3 2 2 2 2

1 2 3 3 P, 2 2 3 3 2 3

2 3 3 2 3 3 2 3 2 3 3

5,10 3 2 3 3 2 3 2 3 3 3 2
4 2 3 3 3 2 3 3 3 2 3

4.2. Kpurepuii CTbIOJieHTa CPaBHEeHHUS CPeJHUX
HCHOJIB3y€TCH AJId TIPOBEPDKU TIPEATIO/IOKEHUA O TOM, UTO CpeJHHe 3HAUeHHsda [ABYX

TiOKasaTesieid, TpeJCTaB/eHHbIX BbIOOPKaMH, 3HAauMMO pa3iuuaroTcs. CyljecTByeT TpU
Pa3HOBUJHOCTU KpHUTEpHUsl: OAWH — JJIs1 CBSI3aHHBIX BbIOOPOK, M [iBa /Il HECBSI3aHHbBIX
BbIOOPOK (C OJMHAKOBBIMU M pas3HbIMU JucriepcussMd). Ecii BbIOOpKM He CBsi3aHbI, TO
Tipe/iIBapUTe/IbHO HY)KHO TPOBEPUTH TMIIOTe3y O paBeHCTBe JUCIIePCHM, YTOOBI OIpe/iesnTh,
KaKOM U3 KpUTepreB HCII0/b30BaTh. Tak ke Kak U B C/ly4yae CpaBHEHHUs JUCTIepCUd UMerTCs
2 criocoba pelieHus 3a7lauy, KOTOpble paCCMOTPHM Ha IpUMepe.

ITIPUMEP 2. Vmetorcs aBe BBIOODKM UHMC/IOBBIX 3HAaUeHWH, Ipe/CTaBlIeHHbIE B

Tabmiie 9.
Tabsuria 9
BbI00OpKa UMCIOBBIX 3HAUEHHUH
B 1 1 1 1 1 1 1 1 1 1 1 1 1
bI0. 1 6 9 4 5 7 6 9 6 9 4 5 9 3
B 1 1 2 1 1 1 1 2 1 1 2 1
bI0. 2 8 9 1 5 9 8 5 0 7 6 1 5

MoykHO 1 ¢ BeposITHOCTBIO 0,99 cunTaTth, UTO UX CpeHUE 3HAUeHUsI paBHbI?

ITo ycnoButo p = 0,99, o = 0,01, BEIOOPKYM He CBsI3aHbI, KpUTEPHI OZHOCTOPOHHUH, T.K.
HY)KHO TIOKa3aTb, UTO CpeJHHe ITOKa3aTesisi, Mpe/ICTaBJIeHHOr0 BTOPOW BBIOOPKOM, Oosbliie
yeMm y TiepBoii. BBogum B siueiiku A1-M1 u A2-L2 ucxopHbie faHHble. T.K. BHIOODKU He
CBfI3aHbl, TO TIpeJBapUTe/lbHO CpaBHMWBaeM JUCIIepCUM (CAenaTb 3TO CaMOCTOSATEbHO
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aHAJIOTMYHO TIPeZIbIIYIIEMY TIpUMepy M3 M. 2 iro0biM criocobom). B pe3ynbraTe NpOBEPKU
JICTIePCHUY OKa3bIBAIOTCSI paBHBIMHU.

[TepBbIii croco® pelleHUst 3a7laud, KakK M B C/ay4ae [AWCTIePCHH, WCIOIb30BaTh
crangaptHyto ¢yHkuuto. Ero sBnsercssi TECT(MaccuBl;MaccyB2;XBOCTBI; TUM), PeLIArOLIUA
3alauy 10 t-Kputeputo CThlofieHTa. B suelike B4 BBOAUM MOAMUCH «t-KpUTepHUii», a B
cocenrioro C4 ¢pyukuuto TTECT (kareropusi «CTaTucThueckuie») ApryMeHThbl GyHKLIWU:

- MaccuB 1, MaccuB2 — UCXOHbIe JaHHbIe (CChiTK Ha A1-M1 u A2-L2);

- XBOCTbI — BWJ KpuTepusi: ecid 1 — OJHOCTOPOHHUM KpWUTepuid, ecim 2 —
JIBYCTOPOHHUH (B HallleM C/lyuae CTaBUTCS eJUHULIA);

- THII — THIT KPUTEPHs: eC/TM BbIOODKM CBSi3aHbI, TO 1, /ISl HECBS3aHHBIX BBIOOPOK C
PaBHBIMU TUCTIEPCUSIMUA — CTaBUM 2, /ISl HECBSI3aHHBIX BBIOOPOK C HEPABHBIMU AWCTIEPCHUSIMU
ctaBuM 3. B Halllem ciyyae AUCIIePCUU paBHbI, [I03TOMY BbIOMpaeMm 2.

@dyHKIMS BO3BpalljaeT KPUTHUECKOe 3HaueHHe YPOBHS 3HaUMMOCTH, UMEOILIero0 CMBIC/T
OIIMOUTHCS, TPUHSB TUIIOTe3y O Pa3/uuuu cpedHux. Eciu KpuTndeckoe 3HaueHue Oobiiie
33/laHHOTO, TO CPeJHUe HY)XHO CUMTaTb paBHbIMHU. Pe3ynbrar B Hawem ciydae 0,0476828
6osnbinie 3aganHoro o = 0,01. CneoBaTenlbHO, CMeHa TIPOU3BOUTE/IEM YIIAaKOBKH He TIPHUBesia
K CpeJJHeMy YyBeJMUeHHIO TIPOZia)K U M3MeHeHUs] B KOJIMuecTBaxX MPOJaK, BeposiTHee BCeETo,
CBSI3aHO C KAKUMM-TO CTy4aliHbIMU (paKTOpPaMHU.

Bropoii criocob — ucrnosb30BaTh nakeT «AHamu3 AaHHbIXx» (Data Analysis). Crioco6
BbI30Ba W TIOJK/IIOUEHUs ero ObL1 omucaH B M.2. B 3aBUCHMOCTH OT TWUIAa KpPUTepUs
BbIOMpaeTcst ojuH U3 Tpex: «IlapHbIi JBYXBbIOOPOUHBIH t-TecT A/si cpegHux» (t-Test: Paired
Two Sample for Means) — fAns CBsi3aHHBIX BBLIOOPOK, W «/IByXBBIOOPOUHBIN t-TECT C
OJlMHaKOBbIMU jucriepcussmu» (t-Test: Two Sample Assuming Equal Variances) wmu
«/IByXBBIOOPOUHBIN t-TeCT C pa3HbiMu AucriepcussMu» (t-Test: Two Sample Assuming
Unequal Variances) — paas HecBsi3aHHBIX BbIOOPOK. BBI30BHUTE TeCT C OJWUHAKOBBIMU
JICTIepCUsIMH, B OTKPBIBIIIEMCSI OKHe B 10Jisix «/HTepBan nepemeHHoi 1» (Variable 1 Range)
u «/HTepBan nepemeHHol 2» (Variable 2 Range) BBoAsT cchiiKU Ha AaHHble (A1-M1 u A2-
L2, COOTBETCTBEHHO), €C/M WMEIOTCSl TMOANUCH [JaHHBbIX, TO CTaBAT (UIKOK y HaAIUCH
«Metku» (Label) (y Hac ux HeT, mo3ToMy (a)XOK He cTaBuTCS). [lanee BBOAST YpPOBEHb
3HauuMMoOCTH B mosie «Anbda» (Alpha) — 0,01. TTone «I'umoTeTuyeckasi cpefiHsisi Pa3HOCTb»
(Hypothesized Mean Difference) ocTaBisitoT mycThIM.

B pa3pene «Ilapametps! BbiBoga» (Output Options) cTaBsAT MeTKy OKOJIO «BpIXOmHOU
uHTepBa/i» (Output Range) v moMmecTB Kypcop B TOSIBUBIIIeeCs T0Jie HalpOTUB HaJITUCH,
11le/IKat0T JIeBOM KHOMKOMW B siueiike B7. BruiBog pe3y/nbrata OyJeT oCyleCTB/SATLCS HaulHast
C 9TOU SUeMKHU.

HaxxaB Ha «OK» mosiBnsiercsi Tabsuiia pesysbrata. CABHHBTE TPAHHULY MeXAY
cronbuamu B u C, C u D, D u E, ypesimuuB 1mmpuHy ctonbioB B, C u D Tak, uToOBI
yMeIlauch Bce HaAnuvcH. [Ipoljefiypa BBIBOAWT OCHOBHBIE XapaKTePUCTHUKH BBIOOPOK, t-
CTaTUCTUKY (t-stat), KpUTUUECKHWe 3HAueHHsl STHUX CTAaTUCTUK W KPUTUUECKHWe YPOBHU
3Hauumoctu «P(T<=t) omHocTtopoHHee» (P(T<=t) one-tail) u «P(T<=t) AByXCTOpOHHEe»
(P(T<=t) two-tail).

Eciu mo mopymio t-cTaTUCTHKA MeHbllle KPUTHMUeCKOro, TO CpeJHHe TOKasaTenu C
3a[laHHOM BepOSITHOCTbIO paBHbl. B  Hawem ciydae |-1,739215668| < 2,499873517,
C/lefioBaTe/IbHO, CpeJjHUe 3HaueHUsl JJaHHbIX BHIOOPOK paBHbI. CiieflyeT OTMEeTUTh, UTO eC/IH
B3SITb YpOBeHb 3HaunMocTH o = 0,05, To pe3y/ibTaThl UCC/IeZoBaHus OyIyT COBCEM UHBIMM.

3aganue 2. VMetorcsi ABe BBIOODKM UHMC/IOBBIX 3HaueHWM. [IpoBepuTb Ha YPOBHE
3HaunMoctd 0,01 CTaTUCTUUECKYIO THUMOTe3y O TOM, UTO CpefHee [aHHBIX BbIOOPOK
pasInuHO.
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Tabmura 10
Yuic/ioBbIe IaHHbBIE /1/151 BHITIOJTHEHUS 3a/IaHUS

Brioopka Nel (ogHaKoOBasi i/isi BCeX BAPHAHTOB)
2 2 2 2 2 2 2 1 1 2 2 2 3 1
3 5 3 2 3 4 8 6 8 3 9 6 1 9
Bapu Bbioopka Ne2 (1o BapuaHTam)

1. 2
2. 2
3. 2
4. 3
5 2
6. 1
7. 1
8. 2
9. 3
10 2
11. 2

5. OCHOBBI PETPECCHMOHHOI'O 1 KOPPEJIAIIMOHHOI'O AHAJIN3A

Ilens paGorbi: OCBOMTH MeETOAbl TOCTPOEHHS JIMHEHHOTO YpaBHEHHUS TIapHOU
perpeccud C TiomMouibto OBM, HayuuThCsi TO/My4yaTb M aHaJIW3MpPOBaTb OCHOBHBIE
XapaKTepUCTUKYU PerpeCCHOHHOIO ypaBHEHUSI.

YpaBHeHUe perpeccuMy CTPOWUTCS JJIsl aHaIU3a CTaTUCTUUECKUX 3aBUCUMOCTEN MeXIy
aBymsi wik Oosee riokasaresnieil. Eciii mokasarerneii iBa, TO perpeccusi Ha3bIBaeTCs MapHOM.
Ecim 3aBUCHMOCTD MeXXJy ToKa3aternssMd X U Y TIpOTIOpLIMOHAa/bHasl, TO perpeccusi Oyzer
JIMHEeMHOW U OTKMChIBAaeTCs ypaBHeHUeM BHuja y = ax + b. PaccMoTpyuM MeTOAMKY MOCTpPOeHUs
perpecCOHHOTO ypaBHeHHUs Ha TIpUMepe.

ITPUMEP. Tpebyetcsi BBISICHUTD, Kak BiusieT mapameTp X Ha mapametp Y. [list 3TOTO
ObUTH TIOTyYeHbl CeyIole JaHHbIe.

Tabmura 11
Bbi00pKa uMCcIoBbIX 3HAUEHUH

K |

'Y 4 4 4

Beesem 31y Tabmuily B siueiiku A1-M2 snektpoHHOM KHuTU Excel. Tlpocmotpum
Tpe/iBapyTe/IbHO, KaK Jie)KaT TOUKM Ha Tpaduke M Kakoe ypaBHEHHE pDerpeccud Jiyyllie
BbIOpath. [nst 3TOro crpoum rpaduk. Bei3BaB MacTep AuarpaMm U BbIOpaB THUI JUarpaMMbI
«ToueuHasi» HaxumaeM «Jlasee» W TIOMECTHB Kypcop B mosie «/luara3oH» 00BoAvM
KypcopoM jflaHHble Y (siueiiku B2-M2). ITepexoaum Ha 3aknaZiky «Psii» U B rone «3HaueHUs
X» menaeM cchiIKy Ha siueiiku B1-M1, obBogas ux kypcopoMm. Haxumaem «I'otoBo» Kak
BUZHO U3 rpaduKa, TOUKMA XOPOILO YK/Ia[bIBAlOTCS Ha TPSIMYIO JIMHHIO, M03TOMYy Oyzaem
HaXo/IUTh YpaBHeHUe TMHEeWHOW perpeccuu BUja y = ax + b.

[na HaxoxzeHUs: KO3(QOULMEHTOB a U b ypaBHeHUs perpeccud CJIyKaT (yHKLUU
HAKJIOH u OTPE3OK, kateropumn «Cratuctudeckue». Beoaum B A5 MOANUCH «a=» a B
cocenHoro sueliky B5 BBoauM ¢yHkiuto HAKJIOH, craBuM Kypcop B moJjie «VI3B_3Hau_y»
3ajlaeM CCBITIKY Ha siueiiku B2-M2, 06BO/st MX MBIIIIbI0. AHAJIOTMUHO B mosie «/3B_3Hau_X»
naeM ccbinky Ha B1-M1. PesynbtaT 1,923921. Haiinem Tenepb kKo3dduiieHT b. BBoaum B
A6 nogmucek «b=», a B B6 ¢pynkuuto OTPE3OK c Temu ke mapameTpam, UTo U y (PyHKLUU
HAKJIOH. Pesynbrar 12,78151. CregoBaTenibHO, ypaBHeHUe JIMHEWHOM perpecCuu eCTb y =
1,92x + 12,78 .

[Moctpoum rpaduvk ypaBHeHUs perpeccuu. [Ijii 3TOTO B TPeTbIO CTPOUKY TaOJIHL[bI
BBe/leM 3HaueHUsi (DYHKI[UM pPerpeccyy B 3aflaHHBIX TOUkax X (repBasi CTPoOKa) — y(x;). s
MolyyeHusi 3TUX 3HaueHUWW wucnosb3yercs Qyskiuss TEHAEHIIWS — kareropuu
«Cratuctnueckue». Beogum B A3 moamuck «Y(X)» u, nmomectuB Kypcop B B3, BbI3biBaeM
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¢ynkuuro TEHAEHIIWA. B nonsix «M3B_3Hau_y» u «VI3B_3Hau_x» /laéM CChUIKYy Ha B2-M2
u B1-M1.

B none «HoB_3Hau_x» BBOAUM Takxke CCbLIKY Ha B1-M1. B nosie «KoHcTaHTa» BBOAAT
1, eciu ypaBHeHMe perpeccuu umeeT Buf y = ax + b, u 0, ecyiu y = ax . B Hawem ciyudae
BBO/JJMM eJUHULLY.

Oyukumsa TEHJEHLIVSA sBnsieTcs MmaccMBOM, MO3TOMY /1S BbIBOJ|a BCEX ee 3HAUeHUH
BeigensieM obmacte B3-M3 u Hakumaem F2 u Ctrl+Shift+Enter. PesynpraTr — 3HaueHus
ypaBHEHUS perpeccyy B 3a/laHHbIX TOUKAX.

Crpoum rpaduk. CtaBUM Kypcop B 00yr0 CBOOOJHYIO KI/IETKY, BBI3bIBAa€M MacTep
Jvarpamm, BbibrpaeM KaTeropuro «ToueuHasi», BUZ rpaduka — JuHUs 6e3 Touek (B HIKHEM
MpaBoOM yTjy), HaxuMaeM «/[lanee», B mone «/lmama3oH» BBOJUM CCbUIKY Ha B3-M3.
[Tepexogum Ha 3aknagky «Psig» v B mone «3HaueHuMs X» BBOAUM CCbUIKY Ha B1-M1,
HaxxumaeM «['oToBO».

Pesynbrar — mpsmas snuHUsA perpeccud. [locMOTpuM, Kak pas3inyaroTcs rpaduky
OTBITHBIX JJAHHBIX W YPaBHEHUs perpeccuu. [1jis 3Toro craBUM Kypcop B JiroOyr0 cBOOOHYIO
sUeiiKy, BbI3bIBaeM MacTep Juarpamm, Kareropus «I'paduk», BUj rpauka — joMaHasi TUHUS
C TOUKamu (BTOpasi CBepXy JieBasi), HakuMaeM «/lanee», B rosie «/luana3oH» BBOJUM CChLIKY
Ha BTOPYIO U TpeTbio CTpoku B2-M3. Ilepexogum Ha 3aknazky «Psg» u B none «Ilogmucu
ocu X» BBOAUM CChUIKY Ha B1-M1, Haxkumaem «I'oToBo». Pe3ynbrar — aBe nvHun (CuHss —
VCXO/Hble JaHHble, KpaCcHasi — ypaBHeHue perpeccuy). BuHO 4To TMHKUM Majio pa3/inyaroTcs
Me>KIy COOOM.

[ng BbluncaeHuss Ko3(d@uiieHTa KOppensiuyuu Iy Cayxur ¢yHkious [IMPCOH.
Pa3Meriaem rpadmiku Tak, uToObI OHM pacIiojiaraanch Bbilie 25 CTPOKU, U B A25 nmenaeM
noznvcek «Koppensums», B B25 Bei3biBaem ¢yHkuuto [ITMPCOH, B nonsix koTopoit «Maccrs
1» u «MaccuB 2» BBOAUM CChUIKA Ha MCXOAHble naHHble B1-M1 u B2-M2. Pe3sysbrar
0,993821. KopdurmeHnt nerepmuHanyu R,, — 370 KBajpaT KO3 pULieHTa KOPpesIsiLiuu Iy, B
A26 penaem mnoamuch «lerepmuHaiiusi», a B B26 — dopmyny «=B25*B25». Pe3synbTar
0,987681.

OpHako B Excel cymectByeT ofHa (yHKLMsS, KOTOpasi pacCUMThIBaeT BCe OCHOBHbIE
XapaKTepUCTHKM /MHeiiHoi perpeccuun. O1o yHkuus JIMHEWH. Crasum kypcop B B28 u
Be3biBaeM Gynkipo JIMHEWMH, kareropun «CratucTudeckue». B monsx «V3B_3Hau_y» U
«M3B_3Hau_x» gaeM ccbulKy Ha B2-M2 u B1-M1. Tlone «KoHCTaHTa» WUMeeT TOT Ke CMBICII,
yro 1 B pyHkuuu TEHAEHIIVS, y Hac oHa paBHa 1. [Tone «CtaT» JO/DKHO cozepkaTh 1,
eC/IM HY)XHO BBIBECTH IIOJIHYIO CTaTUCTUKY O perpeccuu. B HalleMm ciyvyae cTaBuUM Tyza
equaALy. PYHKIMS BO3BpallaeT MacCHMB pa3mepoMm 2 ctosibua u 5 crpok. ITocre BBoga
BbiflesisieM MbIlbl0 sueiiku B28-C32 u Hakumaem F2 u Ctrl+Shift+Enter. Pe3ynbtar —
Tab/MIIa 3HAUeHUH.

_ Tabsurja 12
3HaueHws], 1ojiyyaeMble Mpy Ucnoab3oBaHuu Gysakimu JIMHEVH
Koaddurment a Koaddurment b

CraHpapTHas ommbKa mg CraHpapTHas ommbKa m

Kosddurment CpenHekBazipaTUyeCcKoe
JleTepMUHaLMU R, OTKJIOHEHHUe y

F-cratucTtrka CrerneH cBOOO/IbI N — 2

PerpeccroHHas cymMma OcrarouHas cymma

KBa/[paToB Sp KBa/[paToB S,

AHanu3 pe3ynbTaTa: B TepBOM CTpouke — KO3(PUIMEHTbI ypaBHEHUS] perpeccuw,
cpaBHUTe ux € paccurdtaHHbiMA QyHKUMsSMU HAKJIOH u OTPE3OK. Bropas crtpouka —
CTaHZApPTHbIe OMMOKU Ko3dhduimenToB. Ecu ofHa U3 HUX MO MoAy/r0 0Oosibllle yeM cam
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Ko3(puieHT, TO Ko3¢h¢uLMeHT cuuTaercs HyJ/eBbIM. KosdduimeHT [geTepMuHaLiN
XapakTepu3yeT KauecTBO CBSI3U MeX[y (pakTopamH.

[Tonyuennoe 3HaueHune 0,987681 roBopur 06 oueHb xoporeii cBs3u (akropos. F-
CTaTUCTUKA TpOBepsieT TUIOTe3y O aJeKBaTHOCTU pPerpecCMOHHOM Mojend. [laHHOoe 4uc/io
HY>KHO CPaBHUTh C KDUTUUECKHUM 3HauUeHUeM, 1S ero rnosyyeHus BBoguM B E33 nognuch «F-
kputnueckoe», a B F33 ¢yukuuto FPACIIOBP, aprymeHTamu KOTOpPOW BBOJUM
cootBeTcTBeHHO «0,05» (YpoBeHb 3HAUMMOCTH), «1» (uucno dakropoB X) u «10» (crerneHu
cBobogpl). BusHo, urto F-cratucTuka Oosibilie, yeM F-KpuTHueckoe, 3HaUUT perpecCHOHHast
MOJZle/lb aZieKBaTHa. B rmocsefHel CTpOKe MpUBeZeHbl perpecCMOHHasl CyMMa KBa/ipaTOB

n E n 2
si =¥ (3(x,)- y) wuocratounas cymma kagparos S =Y (5(x,)- y,)

i= i=

BaxxHo, uroObl perpeccoHHasi cymma (0ObsicHeHHasi perpeccueil) Oblla HaMHOTO
OosbIzie ocTaTOuHOM (He 0OBbsSICHEHHAs perpeccreld, BbI3BaHHasl C/TydaiiHbIMH (hakTopamu). B
HallleM CJIy4yae 3TO YC/IOBHe BBINOJHAETCS, UTO TOBOPUT O XOPOLIel perpeccuM.

3apanme. [laHer BbIOOpKM (akTOpoB X; U yi. [To 3TMM BhIOOpDKaM HalTH ypaBHEHUE
NUHeNHOM perpeccun ¥ =ax +b . Haiiti kKo3(gduimenT napHoii koppensauyu. [IpoBepuTsh Ha
ypoBHe 3HaUUMOCTH & = 0,05 perpecCHOHHYI0 MO/ie/Ib Ha aZjeKBaTHOCTb.

Tabmuma 3
UncoBble faHHBIE /7151 BBIOJIHEHUS 3a/jaHUsI
Bapuanrt 3HaueHus dakTopa X; (0AMHAKOBOe /IS BCeX BADUAHTOB)
0l 1/ 2 3] 4 5] 6/ 7 8l
3Hauenus hakTopa v: (M0 BanuaHTam)

1. - - - - - - - - -
2. 1 1 1 1 9 1 1 1 1
3. - - - - - 3 2 4 4
4. 3 3 3 3 1 - 0 - 2
5. 6 6 4 9 5 4 7 7 7
6. 1 7 1 9 7 6 3 5 1
7. 3 3 3 1 3 4 0 - -
8. 1 1 1 1 9 6 8 1 8
9. 0 - 1 3 2 5 8 1 1
10. 1 5 1 9 1 1 1 1 2
11. 0 3 4 3 0 5 5 6 9
12. 1 1 1 1 1 1 1 1 1

7. OLleHOYHBbIE CPe/ICTBA /i/Is1 MPOBe/ieHUs1 MPOMe)XXYTOUHOM aTTeCcTalMu
a) [Inanupyemsie pe3y/ibTaThl 00yueHHs U OL€HOYHbIE CPeJCTBA /ISl MPOBeAeHHs
NMPOMEXYTOYHOM aTTeCcTaluu

CTpyKT OLieHOUHBIe Cpe/CTBa
, TPYKTY ITnanupyemsle 1 PEA
PHBIM 71eMeHT
pe3y/bTaThl 00yUeHHS
KOMIIeTeHLIMU

CIMOCOOHOCTBIO TIPUMEHSITh COOTBETCTBYIONIMN (DHU3HKO-MaTeMaTUUeCKUH armapaT, MeTO/IbI
aHa/M3a ¥ MO/Ie/TMPOBaHUs, TEOPeTUUECKOTO U IKCIIEPUMEHTATbHOTO UCC/Ie/JOBAHUS TIPH PEeIIeHUH
ripodeccroHanbHbBIX 3a7au (OITK-2)

3HaTh OCHOBHbIE  TEOPETHKO- [TepeueHb TEOPETUUYECKUX BOIMPOCOB K
BEPOSITHOCTHBIE U | 9K3aMeHy
CTaTUCTUYECKHE 1. Kak kmaccuuiupyroT mapameTpbl 00beKTa
MOZIeId U 3ajaud, a VCC/IeIOBAHUS C TIO3UI[UH 00paboTKu |
TaKXKe  MeTOJbl  UX aHa/mM3a uMcIoBOM uHbopmanuu? Kakos
pelleHusT; OCHOBHbIE XapakTep rapaMeTpOB o0BeKTa
00/1acT  TIPUIOXKEHUST WCC/IeIOBaHUS?
paccMaTprUBaeMbIX 2. TlepeunciuTe U KpaTKO TOSICHUTe Hanbosee
Mo/ie/sield, aHaIu3a. pacrpocTpaHeHHble  3aflaud,  pelllaeMble
00pabOTKOM ¥ aHaJIM30M  UHCIOBOK
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CrpykTy
PHBIM 3/1eEMeHT
KOMIIeTeHLIUU

[Inanupyemsble
pe3yJIbTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

o

10.

11.

12.

13.

14.

15.

16.

vH(OopMal1u.

Ha3zoBuTe BUABI U 3aKOHOMEPHOCTH
Cay4yaliHOM  BeqMuuHbl.  DyHKUUSA U
TJIOTHOCTD pacripefiesieHusi BePOSTHOCTH.
HopmanbHoe pacripesiesieHre BepOSITHOCTH
u ero ocoberHoctn.  CraHfgapTHOe
HOpMasibHOe pacrpe/ie/ieHre BepOSITHOCTU U
ero 0COOEHHOCTH.

®yukuums Jlariaca.

[eHepanbHasi COBOKYIHOCTb W BBIOODKA.
[ToHsiTve 0  BBIOOPOYHBIX  OL[eHKaX
XapaKTePUCTUK CIyYyallHOM BEJUUMHBI U
TpeGOBaHUs K HUM.

BbI0OpOUHBIN MeTos M3yueHUsl CIy4aiHOM
BeMurHbl. OmnMcarenbHble  CTaTUCTUKH.
MaTemaTtuueckoe  OXHUJaHWe U €ro
BbIOOpOYHAst OIleHKa

OnucarenbHble CTaTUCTUKU. [ucriepcus u
ee  Hawlyullas BbIOODOYHasi  OLleHKa.
CraHzapTHOe OTK/JIOHEeHHe U ero Hauyullas
BbIOOpOYHAst OIleHKa

OrnvcaresnibHble CTaTUCTUKU. OLjeHMBaHue
VCTUHHOTO  3HaueHusi TlapaMmeTpa IO
BbIOOpKe. O/IHOPOJHOCTH BBIOODKHM U ee
obecrieyeHue.

MeToapl  OlLleHMBAHUS  HOPMAaJbHOCTH
pacrpe/iesieHusl. Cy1HOCTb OLIeHKU
HOPMAa/IbHOCTH 110 aCUMMETPHUU U 3KCLieccy.
TabmuHoe TipeZicTaB/IeHHe BapUAL[MOHHOTO
psaa. BribopouHoe oToOpakeHHe
MJIOTHOCTY M (PYHKLIMU pacrpe/iesieHusl.
[TosicHUTe MeTOJ TPOBEPKM HOPMalbHOCTH
pacrpe/iesieHus1 TI0 KpUTEPHIO.

[TpuMeHeHre BHIOOPOUHOTO pacrpe/iesieHus
IS aHaiM3a KauecTBa ripoLiecca.
[TpuMeHeHre BHIOOPOUHOTO pacrpe/iesieHus
JJ151 OLIEHKY BBbIX0/la TOAHOW MPOAYKLIUU
3aziaua KOpPpe/sILIMOHHOTO aHaau3a U ero
Pa3HOBU/THOCTH. Kosddurment
KOPpeJISILIMUA U ero CBOMCTBA
XapakTepyucTUKa CTeleHd B3auMOCBS3U
rapaMeTpoB TIPU TTAPHOM KOPPe/SILIUOHHOM
aHaivM3e W yC/IOBHe, TMOJATBepXKjarolee
Cyll[eCTBOBaHHE TaKOU B3aWMOCBSI3U
XapakTepyucTUKa CTeleHd B3auMOCBS3U
rapaMeTpoB npu MHO>KeCTBEHHOM
KODpe/sSLIMOHHOM aHa/lu3e U  YCJIOBUE,
NoJTBepXKJatolllee CyllleCTBOBaHUE TaKoW
B3aUMOCBSI3U
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CrpykTy
PHBIM 3/1eEMeHT
KOMIIeTeHLIUU

[Inanupyemsble
pe3yJIbTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Kosdbdurment MHO>KeCTBEeHHOM!
JeTepMUHaLMU. UTO OH XapakTepusyert?
[TosicHUTe  CyIIHOCTb  AMCIIEPCMOHHOTO
aHa/M3a W TIepeurcIuTe ero OCHOBHbIE
JIOTYIIIeHUS.

[TosicHWTe MOCTaHOBKY 3a/jauy M 3aryiiuTe
Mo/leslb OHO(AKTOPHOTO AUCIIEPCUOHHOTO
aHanus3a.

3anuimTe U MOSICHUTE yC/I0OBUE 3HAUMMOCTH
BMUsAHUS  (akTopa Ha OTKIMK. Kak
orpe/ie/UTh CTereHb BAUSHUS (haKTopa Ha
OTK/IMK TIpU OAHO(AKTODHOM aHaau3e C
PaBHBIM YKMCJIOM [TOBTOPEHUI?

[TosicHUTe MOCTaHOBKY 3a/jauy M 3alryiluTe
Mo/leslb ABYX(aKTOPHOTO AMCIePCUOHHOTO
aHanus3a.

3anuimTe U MOSICHUTE yC/I0OBUE 3HAUUMOCTH
BMUAHUS  (aKTOPOB Ha OTKIMK  JJisl
JByx(akTtopHoro aHanu3a. Kak onpezenuTb
CTereHb B/WSHUS (paKTOpa Ha OTKIMK TpU
JByX(haKTOPHOM aHanuze?

[TosicHWTe CyIIHOCTb M YKaKUTe 3Tarlbl
MapHOT0 PerpecCMOHHOIO aHa/ln3a.
Ykaxure JOTy1IleHUsT NapHOT0
pPerpecCUOHHOTO0 aHanus3a. 3anumure
MO/le/b [IapHOT'0 PerpecCUOHHOr0 aHasIu3a.
Yro nmpexcraBiser cobod  ypaBHeHUe
perpeccuu? Kak omnpejenurs KayecTBO
ypaBHeHUs TapHOM perpeccuu?

[TosicHWTe CyIIHOCTb M YKaKUTe 3Tarlbl
MHO>KeCTBEHHOI'0 perpecCUOHHOTO aHasIu3a.
YKakuTe [ONyL[eHUs] MHOXXeCTBEHHOI'O
perpecCMOHHOTrO aHaIn3a.
3anuimmre MOJeb
pPerpecCUOHHOT0 aHaiu3a. Yro
TIpe/iCTaBIIsieT coboit ypaBHeHVe
MHO>KeCTBEHHOW perpeccuu?

MHO>XeCTBeHHOI'O

YMmeTh:

cBOOO/IHO OTepHpOBaTh

OCHOBHBIMU TEOPETHKO- L4 ﬁ = @ I_I
BEPOSATHOCTHBIMU u

CTaTUCTUYECKUMU Bonpoe

HOHﬂTHHMH U :(’f::_:};gg:fgji’:jjz:ﬂs?allemaET BOHPOC[/ITEﬂbeI{/I 3HAK B Ja
KaTeropusiMM, CTPOMTh W

QITOPUTMbI  PELIeHHsI ' :

3a[ay, CBA3AHHBIX C =1 HE L

OCHOBHBIMH

CTOXaCTHYECKMMU

MO/IEJISIMH.
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CrpykTy
PHBIM 3/1eEMeHT
KOMIIeTeHLIUU

[Inanupyemsble
pe3yJIbTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

Bnagets

paboThI B
Windows,
MS Office
STATISTICA
peleHus
CTaTUCTUYECKOTO
aHa/M3a JaHHbIX.

cpene
WCII0/b3Y5
Excel mn
IS
3a/1au

Cdopmupyiite Ha nucte Excel Tabmmiry
YMHOXEHUs, [JiIS 3TOro IpoAymaite U
ucronb3yiTe Qopmyny, KoTtopas, Oyayuu
BHECEHHOM B sueiiky B2, morsa Obl OBITH
WCTIO/Tb30BaHa /Il 3allOJIHEHUSI  OCTa/IbHBIX
Adyeek [JuarnasoHa B2:I9 mpu  nomomm
THUPa’KMPOBAHUHU. Kak Bol cuuTaeTe,
npejsiaraeMasl B 3a/jlaud  BBIYMCJIMTe/IbHas
MoZleb  TpUMEeHMMa TOJbKO K  3ajaye
TIOCTPOeHuUsT TabyuIbl yMHOXKeHus1? Eciu 1a, To
NIPeATIoNoXUTe, KaK Morja Obl  OBbITh
npe/icTaB/ieHa Tab/Mila ICTHHHOCTH HEKOTOPOM
JIoTu4eckor (opMysbl OT [BYX MepeMeHHbIX
F(X,Y) npu nomMomm pacCMOTPEHHOU MOZeNn?
Ecmu Het, To moaymaiiTe u cgopMynaupyiiTe,
Kak Morsa Obl BBIT/ISIIETh TPaHUUHbIE YCIOBHS

NpUMeHeHHs1  MOA00HOW  BBIYMC/IUTETbHOU
MOJIeNTn?
TOTOBHOCTBIO COUYETaTh TEOPHIO U MPAKTUKY /I/Is1 pellieHrs] UH)KeHepHbIX 3azau (OITK-4)
3HaTh OCHOBBI 1. Uro Ha3bIBaeTCs MaTeMaTU4YeCcKOu
rH(MOpMaI[MOHHBIX CTaTUCTUKOM?
TeXHOJIOTUM, OCHOBHBIe | 3. Kak K/acCUUITUPYIOTCS TIOTPELTHOCTH ?
MEeTO/bI 4. Yto Ha3bIBalOT aOCOJTFOTHOM MOTPEITHOCTHIO?
MaTeMaThUueCcKou 5. Yro Ha3bIBaIOT OTHOCHUTEe/TbHOU
CTaTUCTUKU TIOTPELLHOCTHIO?
MeTasuTy pruuecKux 6. Uro Ha3bIBaIOT TIpUBe/IeHHOM
TIPOL{eCCOB; TIOTPELLHOCTbIO?
TeXHUUeCKHe v | 7. Yto Takoe “ripomaxu’”?
nporpaMMHbIe cpeZicTBa | 8. UTo Ha3bIBalOT K/IACCOM TOYHOCTH rpubopa?
peanv3anuu UTo 03HauaeT ero YMC/IeHHOe 3HaueHve?
rH(MOpMaI[MOHHBIX 9. Uto Ha3bIBaIOT OMNMCaTeTbHOM CTaTUCTUKOM,
TIPOL{eCCOB Kakve CTaTUCTHYeckKue (DYHKUWU BK/IHOUYEHBbI B

3TOT TEPMUH?

10. Kak orpefenuTts CcpeiHee 3HaueHWe [Jis
HerpepbIBHOM U IMCKPETHOMW BeTMUMHBI?

11. UTo Takoe MaTeMaTU4ecKoe OXKHJJaHue?

12.  HopwmanbHblli  3aKOH  pacrpejeneHus
(MaTemaTryeckuid U rpaduyeckuii) Buj?

13. Uto Ha3biBaeTCs AUCIepcreit?

14. Yro HasbIBalOT CpeJHeKBaJpaTUuyeCKuM
OTK/IOHEeHHeM?

15. UTto Ha3bIBalOT MOAOU?

16. Uto Ha3bIBAIOT MeHUaHO?

17. Kakue BuZbl CBS3UM MeXXJy IlapameTpamu
ObIBarOT?

18. UTo Ha3bIBalOT CTOXaCTUYECKOM CBSA3BIO?

19. Uto Ha3bIBalOT KOBapHaliei?

20. YTo Ha3bIBAIOT KOppesiuen?

21. ITapHasi ¥ MHOXKeCTBEeHHAasi KOppeJsitus?
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CrpykTy
PHBIM 3/1eEMeHT
KOMIIeTeHLIUU

[Inanupyemsble
pe3yJIbTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

22. Kak
KoppeJisLuu?
23.YucneHHoe
KoppeJisLuu?
24. YTo Ha3bIBalOT perpeccuem?

25. TlosgcHuTe MPUHLMIT MeTOJa HauMeHbIINX
KBa/JpaToB?

26. YpaBHeHUWe perpeccid U Ko3(ULMeHT
arrpoKcuMaLu?

27. YpaBHeHUe muHUM TpeHJa U Ko3¢dduLeHT
arrpoKcuMaLn’?

28. Uro Ha3bIBarOT KputeprueM duriepa?

29. Uto Ha3bIBalOT Kputeprem CTbrO/IeHTa?

30. Kak BbITIO/IHACTCSA rpoBepKa
CTaTUCTUYECKUX THUIIOTe3 Ha a/leKBaTHOCTh

orpejenuTh Ko3huieHT

3HaueHue Ko3(duieHTa

YMeTb

paboraTb C
COBPEMEHHBIMH
TIPOrpaMMHBIMH
Cpe[CcTBaMU

Hauel BIOOpKK (akTOopoB X; U yi. Ilo 3TvMm
BLIOODKAM  HAWTH  ypaBHeHHEe  JIMHEeHHOM
perpeccun Y =ax+b, Haiitu kos(dQuumeHt
TapHOU KOppeJsiLiuu

CTaTUCTUUECKOU
00paboTKu
TIPOU3BO/CTBEHHBIX
JIaHHBIX

BlaJeTh | MeTOJaMH aHa/M3a
(bu3nyeckrx siBJieHUN B
TeXHUYECKUX

yCTPOMCTBAxX u

cucremMax

Tpu  ¢epmepckux  Xxo3siicTBa  «30pPHUHKa»,
«CeTniblii MyThb», «TpaByllKa»  eXeJIHEBHO
MOT'YT [JOCTaBJISITh B TOPOJ, COOTBETCTBEHHO 60,
60 u 50 IIeHTHEPOB MOJIOKA /il o0ecrieueHust
crpoca B IATHA TOProBbIX TOukax «bypeHka»,
«30MOTUCTBIN», «Marsar», «JlecHoit»,
«KapaBaii». CTOMMOCTb TNepeBO3KM OJHOI0
LleHTHepa MOJIOKAa U TOTPeOHOCTH TOPTOBBIX
TOYeK B MOJIOKE YKasaHbl B Tab/Mije HIDKe.
OnpezienUTh ONTHMMa/bHBIA I7IaH [OCTaBKU
MOJIOKA B KaXJyK TOUKY [/ TIOKPBITUS
cripoca, 4ToObl CyMMapHble TPAHCIIOPTHbIE
W371ep)KKU ObLTM MUHUMA/TbHBIMHU.

0) ITopsigoK MpoBejeHUs] MPOMEXYTOUHO!M aTTeCcTalUuH, MOKa3aTe/iM U KPUTePHHU
OLleHMBaHMs

[TpoMexxyTouHasi arTecTals MO [AUCLIUILUIMHE «MareMaTuueckKas CTaTUCTHKa B
MeTa/UTypruv» BKJ/IOUaeT TeopeTHYeCKre BOIPOChl, TO3BOJISIOIIME OLIEHUTb YPOBEHb
yCBOeHUsI OOYYarOIIUMHCS 3HaHWM, W TpaKTHUeCKWe 3aJjaHus, BBISB/ISIOIIUE CTereHb
chOpMHUPOBAaHHOCTU yYMEHWM W B/a/ieHWH, MPOBOJUTCS B (opme 3K3amMeHa U B (dopme
BBITTOJTHEHUS U 3aIlUThI KYPCOBOM pabOTHI.

OK3aMeH TI0 JAHHOM JUCIUIUIMHE TMPOBOJAUTCS B YCTHOU (hopMe M0 3K3aMeHal[MOHHBIM
Ouneram, KaKplii U3 KOTOPBIX BK/IIOUAeT 2 TeOpPeTHUeCKHWX BOTPOCa M OFHO TPaKTHYeCKoe
3a/jaHue.
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IToka3aTe/su U KpUTepUH OLleHUBAaHUS K3aMeHa:

— Ha OLEeHKy «oTiauuHo» (5 6annoB) — oOydyarou[uiics JeMOHCTPUPYeT BBICOKHIA
ypoBeHb C(HOPMHPOBAHHOCTH KOMITETEHI|MIi, BCECTOPOHHee, CHCTeMaTHuecKoe W Triybokoe
3HaHWe y4yeOHOro MaTepuasa, CBOOOJHO BBITOJIHSIET TpPaKTUUeCKWe 3aflaHusi, CBOOOJHO
orepupyeT 3HaHUSIMH, YMEHHUsIMH, TIPUMEHSeT UX B CUTYyaL[UsIX TIOBBILLIEHHOMN CJIO)KHOCTH.

— Ha OILIeHKY «xopomio» (4 6arna) — oOyuaromuiicss eMOHCTPUPYeT Cpe/IHUI YPOBEeHb
Cc()OPMHPOBAHHOCTH KOMIIETEHL[MI1: OCHOBHbIe 3HaHMs, YMEHHUS] OCBOEHbI, HO JIOMYCKarTCs
He3HauuTe/bHble OMIMOKM, HEeTOUHOCTH, 3aTpPyJHeHUsi TPU aHaIUTHYeCKUX oOrieparusx,
repeHoCe 3HaHWM M YMeHU! Ha HOBble, HeCTaHJapTHbIe CUTYaL[UH.

— Ha OLIEHKY «Yy/JOBJIETBOPUTE/NbHO» (3 0Oanna) — oOydarouuiics 1eMOHCTpUpYeT
MIOPOTOBbIM YPOBeHb C(HOPMUPOBAHHOCTH KOMIETEHLUI: B X0Zle KOHTPOJIbHBIX MepONpUSITUN
JIOTTyCKAIOTCsl OLLIMOKM, TIPOSIB/SIETCSI OTCYTCTBHE OT/ebHbIX 3HAaHWM, yMeHHH, HaBBbIKOB,
00yyJaroImuiicss UCTIBITHIBAET 3HAUMTe/IbHbIE 3aTPY/HEHWsl MPY OINepHUPOBAHMH 3HAHUSIMU U
YMEeHUSIMU TIPU KX TePeHOCe Ha HOBbIe CUTYaLIWH.

— Ha OIIeHKY «HeYyJOBJIETBOPUTE/JLHO» (2 0aima) — 00y4aroU[Uiics [[eMOHCTPUPYET
3HaHus He Gosiee 20% TeopeTHUeCKOro MaTepHasa, JOMyCKaeT CyllleCTBeHHble OLIMOKU, He
MOJKeT I10Ka3aThb WHTe/IIeKTya/lbHble HaBbIKM pellleHus IPOCThIX 3a/ay.

— Ha OLIEHKY «HeyAOBJIETBOPHUTeNAbHO» (1 6an) — obyJaromuiics He MOXKeT T0Ka3aTh
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHHs] M O0BsICHeHWs HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
VHTeJUIeKTya/ibHble HaBbIKM pellieHUsl MPOCThIX 3a/jau.

8. YueGHO-MeTogMUecKOe 1 HHPOPMALIMOHHOE 00ecrieueHHe JUCLUIUTHHBI

8.1.  OcHoBHas nuTeparypa.

1. XycuHytauHos, P. I1I. Teopus BepositHOcTelt: YueOHUK / P.I1. XycHyTAWHOB. - MOCKBa :
HUI] UH®PA-M, 2013. - 175 c. (Boicuiee obpa3zoBanue: bakanaspuar). ISBN 978-5-16-
005312-7. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/363773
(maTa obpamerus: 21.01.2020). — Pexxum fjocTyTia: 10 TIOATIUCKE.

2. IMlankuh, A. C. 3agauu C pelleHUssMU MO BBICIIEN MaTeMaTHWKe, TEOPDUU BepOSITHOCTEH,
MaTeMaTUUeCcKoW CTaTUCTHKe, MaTeMaTHYeCKOMYy TIPOrPaMMUPOBaHUIO : yueOHOe
rocobue s 6akanaBpos / A. C. [llarkuH, B. A. IlankuH. — 9-e u3f., ctep. — MockBa :
Nspartenscko-Toprosas Kopriopanus «/amkos u K°», 2020. — 432 c. - ISBN 978-5-394-
03710-8. - Tekcrt : snektpoHHbId. - URL: https://znanium.com/catalog/product/1091871
(maTa obpamerus: 21.01.2020). — Pexxum fjocTyTia: 1o TIOATIMCKE.

3.2. lono/HUTe/IbHAA IUTEpaTypa

1. AxmanoBa, 3. C. Cratuueckue MeToJbl 00pabOTKU 3KCrepUMeHTabHbIX [JAHHBIX :
3/1eKTPOHHOe yuebHoe mocobue / 3. C. AkmanoBa, H. U. KumaiikuHa. - b. m. : b. ., B. 1. -
1 snektpoH. onr. auck (CD-ROM). - 3arn. ¢ tuaryn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=971.pdf&show=dcatalogues/

1/1119068/971.pdf&view=true (mara obparrienus: 14.05.2020). - MakpooObeKT. - TeKcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.

2. bepesuner, U. B. [IpakTHKyM TI0 TeOPUM BEPOSITHOCTeN W MaTeMaTHUeCKOM CTaTHUCTHKe /
W. B. Bepe3suner; ; Bricinas mkona meHepkmenta CITI6IY. — 9-e u3f., ucnp. u o, —
Cankrt-ITetepOypr : Boicias 1kosia MmeHemkMeHTa, 2013 — 163 c. - ISBN 978-5-9924-
0088-5. - Tekct : snekTpoHHbIi. - URL: https://znanium.com/catalog/product/492718
(mara obparrenus: 21.02.2020). — PexkuM mocCTyTIa: TIO MTOATIUCKE.

3. TI'ycera, E. H. OcnoBa wMaremaTnueckoii o06paboTku wuHpopMaumu : yueOHO-
Metoauueckoe nocobue / E. H. I'ycera ; MI'TY. - Maruautoropck : MI'TY, 2018. - 1
oekTpoH. omnr. auck (CD-ROM). - 3arn. ¢ turyn. 3skpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3513.pdf&show=dcatalogues/

1/1514336/3513.pdf&view=true (mata o6parmienusi: 14.05.2020). - MakpooOBeKT. -
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https://magtu.informsystema.ru/uploader/fileUpload?name=3513.pdf&show=dcatalogues/1/1514336/3513.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=971.pdf&show=dcatalogues/1/1119068/971.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=971.pdf&show=dcatalogues/1/1119068/971.pdf&view=true
https://znanium.com/catalog/product/1091871
https://znanium.com/catalog/product/363773

TekcT : 3/eKTpoHHBIN. - ISBN 978-5-9967-1166-6. - CBefeHus foctynHsl Takke Ha CD-
ROM.

4. KanbueHnko, A. A. MaTemaTtrueckre MeToJbl B MH)KeHepHuH : yueOHoe mocobue / A. A.
Kanbuenko, K. I'. TTamenko ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 3/1eKTpOH. ONT.
JIACK (CD-ROM). - 3ars. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/
1/1133197/2835.pdf&view=true (mata obparmienusi: 14.05.2020). - MakpooOBeKT. -
TekcT : 3neKTpoHHbIN. - CBe/leHust JOCTYITHbI Takke Ha CD-ROM..

5. Cokonos, I'. A. OcHOBBEI MaTeMaTUYeCKOM CTaTUCTUKU: YueOHUK / I'.A. COKO/OB. - 2-e
u3g. - Mocksa : HULl UH®PA-M, 2014. - 368 c. + ( Jomn. mar. znanium.com). - (Bsiciiee
obpasoBanme: bakanaspuat). ISBN 978-5-16-006729-2. - TekcT : snmekTpoHHbIA. - URL:
https://znanium.com/catalog/product/405699 (mata obpaienusi: 21.01.2020). — Pexxum
JIOCTyTIa: TI0 TIO/TTUCKE.

HEPI/IOJI[I/I'IECKI/IE H31aHUA:

Bectnuk Banrtuiickoro ¢egepansHoro yHuBepcuteta uM. M. Kanta. Cepuss ®Pu3suko-
MaTemaThuecKre HayKH. https://new.znanium.com/catalog/magazines/issues?
ref=f3c77ba3-239e-11e4-99c7-90b11c31ded4c&year=2013

BectHuk Poccuiickoro rocypapctBeHHoro yHuBepcutera um. M. Kanrta. Cepusi ®Pusuko-

MaTemaThuyecKre HayKH1 https://new.znanium.com/catalog/magazines/issues?
ref=f3c77ba9-239e-11e4-99c7-90b11c31dedc

B) Meropuueckue yKa3aHHUA:

1. O6paboTka ¥ aHamm3 BbIOOpPKM: MeToauueckue yKasaHus K j1abopaTopHOM paboTe 1o
mucuyriiHe  «O6paboTka ¥ aHa/lM3  YMCI0BOM WH(OpPMAaLUu» [ CTYJIeHTOB
MeTa//TypruuecKux HarpaB/ieHHid OYHOW M 3a04HOW (opM 0oOyueHHs. MarHUTOrOpCK,
MI'TY, 2013. 18 c.

2. TlocTtpoeHuwe BBIOOPOUYHOTO PpacripeZiesieHUss HeNpepbIBHOM C/IyuyallHOM BeJTMUMHBI:
Metoauueckue yKazaHus K 1abopaTopHOM paboTe o auciuruiiHe «ObpaboTka v aHamm3
YKCI0BOM WHGOpMaLMU» [Jis CTY/EeHTOB MeTa/UlypruueckKuxX HarpaB/eHUu OUHOW U
3a0uHoM (hopm 00yueHusi. Marauroropck, MI'TY, 2013. 17 c.

3. KoppensiuoHHblii aHanu3: MeToaudyeckue yKa3aHusi K JjiabopaTopHod paborte 110
mucuuriiHe  «O6paboTka ¥ aHa/lWM3  YMCI0BOM  WH(OpPMAaLUu» [ CTYJIeHTOB
MeTa/JTypruuecKux HarpaB/ieHHid OYHOW M 3a04HOW (opM oOyueHHs. MarHUTOrOpCK,
MI'TY, 2013. 15 c.

4. TlapHbIi perpecCHMOHHBbIM aHanM3: MeToAuUecKre yKas3aHUs K jlabopaTOpHO# pabore 10
mucuyriiHe  «O6paboTka ¥ aHa/lM3  YMCI0BOM WH(OpPMAaLUu» [ CTYJIeHTOB
crieranbHOCTH 110600 ouHOl 1 3a0uHOM hopm 0OyuenHusi. Marauroropck, MI'TY, 2013.
21 c.

5. MHOXeCTBEHHbII perpecCHOHHBIM aHa/iu3: MeToanueckre yka3aHus K j1abOpaTOpHOM
pabore no auciuruiiHe «O06paboTKa U aHa/IKM3 YMCI0BOM MHMOpMAI» /ISl CTY/IeHTOB
crieranbHOCTH 110600 ouHO 1 3a0uHOM hopm 0Oyuenusi. Marauroropck, MI'TY, 2013.
16 c.

6. Munbko A.A. Ctatuctrueckuii ananu3 B MS Excel. M., U3a. nom «Bunbsimc», 2004. 448
C.

7. PI  50-605-86. Mertoguueckue yKasaHUsi II0 TIPUMEHEHUI0 CTaHJapTOB Ha
CTaTUCTUYECKUH TIPUeMOUHbIN KOHTPO/Ib.

8. P 50-601-19-91. Pekomenzaumu. IIpumeHeHue CTaTUCTUUECKUX METO/IOB peryJIvupOBaHus
TeXHOJIOTHUUeCKUX TIpoLieccoB. — M., 1992.

a. [TporpammHOe obecrieueHre ¥ UHTEPHET-PeCypChl
IIporpamMmHoe o6ecrieueHue
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HanmeHoBaHue o
o Ne moroBopa Cpok [fielficTBUS TULIEH3UU
MS Windows 7 K-171-09 ot 18.10.2009 beccpouHo
MS Office 2007 K-171-09 ot 18.10.2009 beccpouHo
cBOOOIHO

FAR Manager bacrpocrpansiemoe T10 BeccpoyHo

77ip CcBOOOHO 6eccpoyHo

MathCAD v.14 J1-1662-13 ot 22.11.2013 6eccpoyHO

IIpodeccuonabHbIE 0a3bl AAHHBIX U HH()OPMALHOHHBIE CTIPABOYHbIE CHCTEMBbI
HasBanue kypca Ccblika

HarmonanpHasi “HGOPMaIMOHHO-aHATMTUYeCKast URL:
cucrema  —  POCCHACKMM  WHJEKC — HAyuHOTO https://elibrary.ru/project risc.asp
utuposadus (PVHII)

ITouckoBas cuctema Akagemusi Google (Google URL: https://scholar. google.ru/
Scholar) atps.//scholar.google.ru/

WNudopmaionHass cucrema - EanHoe OKHO

URL: http://window.edu.ru/

JOCTYIId K I/IH(bODMaL[I/IOHHBIM pecypcamM

OTkpbITOE 0Opa3zoBaHue https://openedu.ru/
JlekTopuyM https://www.lektorium.tv/
NHrepHeT-TecTUpoBaHue https://i-exam.ru/
HOY UnutyuT https:/intuit.ru/
YHuBepcapuyMm https://universarium.org/

9. MamepuabHO-mexHuU4YecKoe obecneveHue OUCYUN/AUHDI

MaTepI/IaJILHO—TEXHI/I‘IECKOE obecrieuenue JUCHUIT/IMHBI BK/IFOYAeT:

Twun ¥ Ha3BaHWe ayIUTOPUMA OcHallieHne ayJJuTOpUn
YuebOHbIe ayJUTOpUr JUIst My nbTUMeUHHbIE cpezcTBa XpaHeHus,
TIPOBE/IEHUST 3aHSTHN | TIepeJjaud U TIpe/iCTaBeHns MHPOpPMaliu
JIEKIJMOHHOT'O THTIa
YueOHble ayJUTOpUr JUTST
TIPOBE/IeHUS MIPAaKTUUYECKUX
3aHSITHH, TPYTITOBBIX u
WH/IMBU/ya/IbHBIX KOHCYJ/IbTALIUH,
TEKYII[eTO0 KOHTPOJIS u
TIPOMEXKYTOUHOM aTTecTaluu
(303,308)
[MTomertieHust JIst [TepcoHanbHbIe KOMITBIOTEPHI C TlakeTom MS
CaMOCTOSITE/IbHOM pabotsr | Office, BeixogomM B VIHTepHeT ¥ C [OCTyIIOM B
o0yuaroLuxcs 3J1IeKTPOHHYIO MH(pOPMaLIMOHHO-00pa30BaTe/IbHYO

cpefly YHUBepCUTETa

[TomertieHue 11 XpaHeHUs U Crennaku [ XpaHeHWs yuyeOHO-HarsiIHBIX
Mpo(UIaKTUUEeCKOT0 nocobuit 1 yueOHO-MeTOJUUECKOU JOKYMeHTal[|uH
o0CTy)KMBaHUS yueOHOro
000py/10BaHusT

METOJJ[I/I‘-IECKI/IE YKa3aHudA I CTYJE€HTOB IPU NMOAT0TOBKE K NMPAKTHYECKHUM 3dHATUAM
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[MpakTryeckue 3aHSTUs TIPeJCTaBJSIOT COOOM, KakK MpaBU/IO, 3aHSTUS T0 pelleHH0
Pa3MUHbIX TIPUKIAHBIX 3a7au, 00pa3iibl KOTOPBIX OBLIM /JaHbI Ha JIEKLHSX.
Llenu npakTUUeCKUX 3aHSATHN:
- CHCTeMaTH3WpOBaTh, 3aKPEIUTh U YTIyOUTh 3HaHUS TEOPETUYECKOTO XapaKTepa;
- HAyuuTbCsl  TpUeMaM pelleHus] TMpaKTUUeCcKuX 3afiau, CrocoOCTBOBATH OBJIA/IEHUIO
HaBbIKaM{ M YMEHHUsIMU BBITIOJTHEHHS] PaCyeToB, rpauuecKrx U Apyrux BUOB 3a/laHui;
- HAYuMTbCsl paboTaTb C KHUTOM, TI0/Ib30BATHCS CIIPABOYHOM U HayYHOU JINTepaTypoii;
- chopMHUpPOBaTh yMEHUE YUUTHCSI CAMOCTOSITE/TBHO.

MeToanuecKkue yKa3aHusi /I CTYAAGHTOB /I/IA CAMOCTOSITe/IbHON PadoThI
(TIpu BBINO/THEHUH MPAKTHUYECKHX PadoT)

Anroputm BoeinosiHeHus 1P no aucuunivze
1. Tlomyuwure 3amanue gyist [IP y nperiogjaBaresisi (Miu 3aiijuTe Ha 0Opa3oBaTe/TbHbIN TOPTAs

MTTY).

2. TloBTopuTe TeopeThueckuii MaTepuan 1o Teme [IP, ucrmonb3ysi KOHCHEKTbl JEKLUM,
yueOHO-MeTOJUUECKYIO JIUTEPATYPy, PEKOMEH/I0BaHHYTO TIPETo/laBaTesIeM.

3. W3yuuTe nmpuMepbl, pa300paHHbIe Ha JIEKIIMOHHBIX U MPAaKTUUECKUX 3aHSTHSX.
4. Bsinonnure I1P no npejjaraeMoii Teme, MO roTOBbTE K 3all[UTe.

MeTtoanueckue yKa3aHus /I CTYAEHTOB /I/If1 CAaMOCTOSITe/IbHON PadoThI
(Tpu MOATOTOBKeE K 3aUeTy, 3K3aMeHY)

3a/oroM yCreliHOW CZ@aud  BCeX  OTYETHOCTeW  SIBJIIIOTCS  CUCTeMaThuecKue,
n0OpOCOBeCTHBIE 3aHATHS CTyJeHTa B TeueHue cemecTpa. OJHAaKO 35TO He WCK/IHOUaeT
HeoOXO/IUMOCTH CIieljiaibHON paboThl Tepes ceccMeil ¥ B TepUOJ, CAAud  3aueToB U
sk3ameHOB. Crierudrueckoii 3aziauel pabOThI CTy/JeHTa B T€pUOJ SK3aMeHAllMOHHOM
Ceccuu SIBJISIOTCS TIOBTOPeHUe, 0000IIeHre ¥ CCTeMaTH3allksl BCero Marepuasa, KOTOPBIN
V3y4yeH B TeueHue rojga. HauvHaTe NOBTOpeHHe DeKOMEHJyeTCsl 3a MeCsl-IoJaTopa [Jo
Hauana ceccud. [Ipexie YeM TPUCTYNIUTH K HeMy, HeoOXOJUMO YyCTaHOBUThb, KaKue
yueOHble [UCLIMTUIMHBI BBIHOCATCSI HAa CECCHIO. YCTAaHOBHB BBIHOCHMBIE HA  CECCHIO
JUCLIUIJIMHBL, HeoOXxoguMo  obecrieunTh cebsi mporpaMmaMu. B OCHOBY TIOBTODEHWUS
JI0/DKHA OBITH 10J/I0YKeHa TOMBbKO TIporpamMma. He criefyeT MoBTOpSITH HU IO OuieTam, HU 110
KOHTPOJIbHBIM BoripocaM. [ToBTopeHHe 110 OuieTam HapyllaeT CUCTeMy 3HaHUM U BeZeT K
MeXaHU4YeCckOMy 3ayuyuMBaHWIO, K '"HaTacKuBaHuIO". IloBTOpeHue IO pas/jUyHOrO poAa
KOHTDPOJIbHBIM BOTIDOCaM TIPUBOZMT K MPOITyCKaM U ipobesiaM B 3HaHUSIX U K HelopaboTKe
VHOTZIA BeCcbMa BaXHBIX pasziesoB IporpaMMel. [loBTOpeHue - npolecc UHAWBU/Ya/IbHBIN;
KaXK/IbIi CTy/IeHT TIOBTOpPSieT TO, UTO Ji/Isi Hero TPYyAHO, HesiCHO, 3a0biTo. [loaTomy, mpexze
yeM IIPUCTYIIMTb K IIOBTOPEHMIO, PeKOMEH/YeTCsl CHauyaja BHUMAaTe/JbHO IT0CMOTPETb
NpOrpamMMy, YCTaHOBUTb HauboJjiee TPy/JHbIe, HAaIMeHee YCBOeHHbIe pa3Zie/ibl ¥ BBITIUCATh WX
Ha OTJie/IbHOM JIMCTe. B rporjecce IOBTOPeHUs aHAJIU3UPYKOTCSI U CUCTeMaTU3HPYIOTCA
BCe 3HAHWS, HAKOTIEHHbIE TIPY W3y4YeHUH MPOrPaMMHOTO MaTepHasa: [aHHble yuyeOHMKa,
3alyCy JIeKL[MM, KOHCIIeKThl TIPOYMTAHHBIX KHWI, 3aMeTKH, CJle/laHHble BO BpeMs
KOHCYJIbTallUil WM CeMUHApOoB, U Ap. HU B KoeM c/lyyae Hesb3s OrpaHMYMBATHCS TOJIBKO
OJHAM KOHCITEKTOM, a TeM 0OoJsiee Uy)KMMH 3arucsiMd. BCsiKoro pofia 3amcy ¥ KOHCTIEKTHI -
Belld cyryb0 MHAUBU/ya/bHbIe, TIOHSITHBIE TOJILKO aBTOPY. ['OTOBSICH O Uy)KUM 3aIlvcsim,
JIETKO MOJKHO BMACTh B OYeHb rpyOble ommbku. Camo MOBTOpeHHe PeKOMEHAYeTCsl BeCTH
10 TemMaM TIporpaMMbl M T0 TJiaBaM yueOHMKa. 3aKOHUMB paboTy Haj Temo# (TJaBoi),
HeoOXOZMMO OTBETHTh Ha BOIPOCHI yueOHHMKA WM BBITIOJHUATH 3aZlaHus, a CaMoe JIyulliee -
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BOCIIPOM3BECTH BeChb Marepuan. KoHCy/bTalliy, KOTOpble MPOBOAATCS [/s1 CTY[EHTOB B
repyo/] 3K3aMeHal[MOHHOW ceccru, HeoOX0UMO WCITIOMb30BaTh /sl YIIyOseHus 3HaHWH,
JJI1  BOCTIOJIHEHHUs1 TIpo0esioB M /il paspellieHusi BCeX BO3HUKIIMX TpygHOCcTed. be3s
TILIATe/IbHOTO CaMOCTOSITe/TbHOTO TIPOAYMbIBaHUSI MaTepuasna Oecefja C KOHCY/bTaHTOM
Hen30exxHo OyzeT HOCUTh "OOIMIA", TIOBEDXHOCTHBI XapakTep W He  IPUHECeT
HY)>KHOTO pe3yJibTaTa.

YrtoObl m30ekaTb OOMBIION TICMXOJIOTMUECKOW HAMpsHDKeHHOCTH TP TOJTOTOBKe K CZaue
3a4eTOB U 9K3aMeHOB MOKHO TIPUMEHSITh CIeYIOLYI0 MeTOAUKY PabOThI:

a) TIpUeMbl pabOThI

- TIOATOTOBBTe CBOe pabouee MecTo, rZie BCe JO/DKHO CroCOOCTBOBAThH yCIexy: THIIMHA,
pacriosioykeHre yueOHbIX TTOCOOUIA, CTPOTHI MOPSIZIOK;

- cAgbpTe yaoOHee 3a CTOJ, TIONOXKWUTe Tiepes; CoOOW uYKMCThle JIMCTBI Oymaru, cripaBa -
TeTpagu U yueOHMKM. BcriomHMTE BCe, YTO 3HaeTe 110 JJaHHOW TeMe, W 3allMIIKTe 3TO B
BHJle TUlaHA WIA Te3WCOB HA UMCThIX JiMCTax Oymaru csieBa. [loTom rpoBepbTe
NPaBW/IbHOCTb, TIOJTHOTY W TIOC/IeAOBAaTeNbHOCTh 3HAHWM 110 TeTPajsAM M ydeOHHKaM.
Bbimuinre TO, UTO He CyMenud BCIIOMHUTb, Ha TIpaBOM CTOPOHE JIUCTOB U TaM JKe
3anuIlMTe BOIPOChl, KOTOpble CjaefyeT 3ajaThb IperojiaBaTe/0 Ha KOHCyabTalmu. He
OCTaBJIsATe HU OJHOTO HESICHOTO MeCTa B CBOWX 3HaHUSX;

- paboraiite TO cCBoeMy TuIaHy. BJBoeM pPeKOMEH/yeTCsi TOTOBUTHCS TOJIBKO IS
B3aMMOIIPOBEPKU WM KOHCYJIbTAllUM, KOT/la B 3TOM BO3HHMKaeT He00XOAUMOCTE;

- TIOATOTaB/IMBasi OTBET TI0 Ji0OOM TeMe, BBIE/IUTE OCHOBHbIE MBICJIA B BHZE TE3UCOB U
nojbepuTe K HUM B KaueCTBe JlOKa3aTe/JbCTBa TJiaBHble (akThl U LMpbl. Bam oTeer
JIO/DKeH ObITb KPaTKUM, COZleprKaTebHbIM, KOHIIEHTPUPOBAaHHbIM;

- TIOMUMO TIOBTODEHHsI TeopuH, He 3a0yJbTe TOJTOTOBUThL IPAKTUUECKYH YaCTh, UTOOBI
CcBOOOIHO ¥ yMeso TIOKa3aTb HaBBIKA PabOTBI C  TeKCTaMd, KapTaMH, pa3IMYHbIMU
rocobusiMu, pellieHUs 3a/jay;

- YCTaHOBUTe UeTKUW PUTM PaboThl U pexuM [JHS. Pa3ymMHO 4epenyiiTe TPyA U OT[BIX,
MUTaHKe, HOpMaJIbHBIN COH U NpeObIBaHNE Ha CBEXKeM BO3/yXe;

- TOJIKOBO MCMO/b3yHTe KOHCY/IbTallUd TMperojaBaTess. [IpuxosuTe Ha HUX, POAYKTHUBHO
ropaboTaB /JoMa U C 3arOTOBJIEHHBIMU KOHKPETHBIMU BOTIPOCAMH, a He TIPOCTO MOC/Iy1laTh, O
yeM OyJyT CIipaiivBaTh ApYTHe;

- OoliTech 1IMaprajky - OHa BaM He NpuOaBUT 3HaHUM;

- He [IONyCKaliTe KaK W3/IMIIHeld CaMOyBEpPeHHOCTH, TaK M  HeJOOLeHKH CBOUX
criocoGHOCTel U 3HaHWM. B OCHOBe yBepeHHOCTH Jie)KaT TBep/ble 3HaHHUs. VIHaue MOKeT
MOJMYUUTCSl TaK, YTO BaM JIOCTaHETCS TOT €JWHCTBEHHBbIM BOIIPOC, KOTOPBIM Bbl He
TIOBTOPUJIY;

- He 3a0bIBaiiTe CBSI3bIBaTH CBOM 3HAHWSI MO JHOOOMY TIpeMeTy C COBPeMEHHOCTHIO, C
JKU3HBIO, C TIPOU3BO/ICTBOM, C TIPAKTHUKOM;

- KOT/la Ha 3K3aMeHe Bbl TOJIyUHTe CBOW OW/IET, CIIOKOWHO CsAbTe 3a CTOM, 00gymaiiTe
BOTIPOC, HabpocaliTe MjaH OTBeTa, TOJOWAWTe K TipubOpaM, KapTam, TIOAyMaiiTe, Kak
TeOpeTUYeCKd OOBSICHUTH TPOJieJlaHHBIA OIBIT. He BOHY#MTECH, €C/IM UTO-TO 3a0bITH.
[Ipomecc oTBeTa Ha 3K3aMeHax M 3aueTax MOXKHO DeryJIMpoBaTh, HarpuMep C TIOMOLIbIO
Takux ¢pas:

- MO>KHO 51 HEMHOTO TI0/[yMar0 U TOTJja OTBeuy?

- 51 He COBCeM ITOHSI BOIIPOC, ITOBTOPUTE, MOKa/lyHcTa. ..

- U3BUHUTe, 51 UTO-TO PAa3BOJIHOBAJICSI, TIOBTOPUTE Balll BOTIPOC..

0) anamu3 3¢phekTUBHOCTH pabOTHI:

1) KaK BbI TOTOBWIMCH K 3aueTy (3k3ameHy)? HekoTopwie cTyzeHTbl paboTaroT 1o 3apaHee
COCTaB/IeHHOMY IUIaHy, /IpyTve HaJeloTCsi Ha Be3eHHe, TPeTbM 3aHMMAlOTCs 0ecCHCTeMHO.
Kak nocryriaeTe BbI?

2) yZ0B/IeTBOPEHBI JIU BBl CBOMM pe3ysbTatoM? Hackonbpko? Uto ObI M3MEHWIM B MeTOax
TIOJITOTOBKH, ec/ii Obl 3aueT (3K3aMeH) MOXKHO ObI/IO TTIOBTOPUTE?
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3) Kak Bbl TOTOBW/IMChH K 3a4eTy (9K3aMeHY) (pacripejie/ieHue BpeMeHH, TOpsiIOK MOJrOTOBKU
OTBETOB, COCTaBJ/IeHHe T/IaHOB)? UTo ObI Bbl XOTE/M U3MEHUTh B CBOMX MeTo/jaX ceiuac?

B) M0/]Be/IeHNe UTOTOB PabOTHI:

1) BbibepuTe OAHY W3 TPUUMH BallMX 3aTPyJHEHWM TIPU TIOBTOPEHWH TIPOI/IeHHOTO
MaTepHuasa, BO BpeMsl OTBETOB Ha BOIPOCHI WM B XOJe 3ayeTa (3K3ameHa). M3noxure B
MMCbMEHHOM BH/Ie, UTO IMEHHO Y Bac MOIy4YaeTcsl He TaK MWW BbI3bIBAET 3aTPy/IHEHUE;

2) OKa3aBIIMCh B TOW UM MHOM CJIOXKHOW CUTYaIry, Mbl OOBIYHO HAUMHAeM TTPOTHO3UPOBATh
CBOU JieicTBUs U noBefieHre. Hanpumep: «CHayvana y MeHsl, HaBepHOe, BCe TOMeT XOpOLIO,
HO KOrJja s JIOWAY /10 ... TO y>Ke HUUero He CMOTr'y c/iefiaTb». Hanuimre, 4To 0 TakUX Caydasx
JlymMaeTe BbI;

3) mnoaymaiiTe, Kakve KOHKDeTHble Mepbl HY)XHO TIPeAINpUHSTb, YTOOBI BBIMTH U3
3aTPYJHUTE/ILHOTO MO0XKeHus. V3/10kuTe UX B BUJe MOC/Ae0BaTe/bHbIX PeKOMeHZJalui
camomy cebe;

4) npouuTaiiTe MepevyeHb BalllMX peKOMeHZalMi. Ternepb Bbl CAMU MOXKETe Ha OCHOBE 3THX
COBETOB IPe0/l0/1eTh Te TPYJHOCTH, KOTOPbIe MeLIat0T BaM JIyullle yUUThCS.

MeToauKa TOBTOpeHHs yueOHOTO Marepuajga B T€pUOJ TOATOTOBKHM WM CAAUd
5K3aMEeHOB.

[TpoBecT TpPeHUPOBKY MOBTOPEHMsI MPOUMTAHHOTO [l peXuMa «3allOMHUTh Ha
HEeCKOJIbKO [JHei» B COOTBETCTBUU C Tabmuieit. [Ipu 3TOM ciieiyeT UMeTh B BHAY, UTO TIOZ
MIOBTOPeHHeM TOHMMAaeTCsl BOCIIPOM3Be/leHHe MPOYUTAHHOIO CBOMMM C/I0BaMM, KaK MOXXHO
O6mke K UcxogHoMy TeKcTy. OOpaijeHHe K TMPOYMTAaHHOMY JIOMYCTHMO TOJIBKO TIOC/Ie
HEBO3MO)XHOCTH BCIIOMHUTD B TeueHHe 2-3 MUHYT HalpsDKeHUs aMsTH.

Tabnmia
[ToBTOp Bpemsa
eHUsI
ITepBoe Cpasy nocsie OKOHYaHUS UTEeHUS
Btopoe Uepes 20 MUHYT 1OC/e OKOHYaHUSA
NpeJbIAyIIero MOBTOPeHMUs!
TpeTbe Uepes 8 yacos
YetBep Uepes CcyTKH (/1yullle riepes; CHOM)
TOE

[TpumMeyaHue: mepBOe TOBTOPeHHE TOJpa3yMeBaeT IOBTOPEHHE Y)Ke W3YUeHHOro U
YCBOEHHOTO paHee.

3aganve 1: WCHonb3ys TMpeJIOKeHHYI0 MeTOJUKY [/is TOJTOTOBKM K TEeKYIIHUM
3aHATHUSIM (JIeKLIMOHHBIM, TTPAKTUYeCKUM, 1a00paTOpPHbIM) COCTaBbTe WHAWBUAYaTbHBIN TIIaH
MOJTOTOBKHY K TEKYIIIUM 3aHSTHSIM 110 MaTeMaTHKe.

3ajaHue 2: B KOHLe KaKJOW HeJelu TMpPOBeAUTe TUCbMEHHbI aHalu3 U OLEHKY
TIpO/ie/IaHHOM PabOThI, OTBeuasi Ha BOTIPOCHI: TIOMOTAeT JIM BaM TIpe/i/Io>KeHHast MeTO[UKa JIIst
TIOJITOTOBKHU K 3aHATHSIM (OTBeT 0OOCHYMTE); BUJHBI JIU y/IyUllleHHUs B Balllell yCIieBaeMOCTH;
KaKre «MUHYCbD» Bbl 00HApY)KU/IH B IaHHOW MeTo/iiKe (OTBeT 000CHYHTe).

3azanHue 3: UCMOb3yiTe MeTOIUKY TIOBTOPeHHs yueOHOTo MaTepurasa Mpy MOATrOTOBKe
K 3all[UTe TUIOBBIX PaCueToOB, pacyeTHO-rpauueckux paboT, SK3aMeHaM, 3auery.

3ajanue 4: UCMHOMb3ysl MPeJIOKeHHYH) METOAMKY [i/isi TOATOTOBKU K 3K3aMeHaM U
3ayeTy, COCTaBbTe MHJMBHU/Ya/lbHbIA TIaH [/ MOATOTOBKU K 5K3aMeHy 10 MaTeMaTHKe B
O/TKAMIIYIO CeCCHIO.

3ajaHve 5: yKpemnuTe COCTaB/IeHHbIM BaMU IJIaH TIOATOTOBKM K SK3aMeHy TI0
MaTeMaTHKe Ha CBoeM paboueM CToe.

3ajanme 6: moc/me cJayd dK3aMeHa [poBeJWTe CaMOaHalu3 M CaMOOLIEHKY
TIPO/Ie/IaHHOM PabOTEHI.

3azanve 7: MOZABeIUTE UTOTH PabOTHI
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