IIpakTnueckas padora 1
N3y4yeHnue 3aK0OHOB pacnpe/ieIeHUs BEPOATHOCTEH CJIyYaHbIX
yuceJl

esiu padoThI:

- TOJIyYMTh HaBBIKM pabOThl C MoOAyJeM “AHanu3 AaHHBIX
nporpammsbl Excel;

- M3YYUTh 3aKOHOMEPHOCTH (OPMHPOBAHUS HKCIIEPUMEHTATBHOM
BBIOOPKHU U3 FreHEePaIbHON COBOKYMHOCTH;

- HMCCJIEAO0BaTh 3aBUCHUMOCTb CTAaTUCTUYECKHUX IOKa3aTeIeu oOT
o0beMa BBIOOPKM [Jis pa3JUYHBIX BHUJIOB 3aKOHOB paclpelleeHUs
FeHEPAJIbHONU COBOKYITHOCTH.

Ilopsiaok BbINMOJHEHHS PA0OTHI:

1. Chopmuposath Ha smcte mporpammbl Excel tpu BeiGopku u3 40,
400 u 4000 HOpMaNIBHO pacHPEACICHHBIX CTyYalHbIX BEJIMYUH.

J1st 3T0T0 HEOOXOIUMO:

- B MeHio CepBuc BbIOpaTh NOAMEHIO AHAJU3 JAAHHBIX U B
OTKPBIBIIEMCSI OKHE aKTUBUPOBATh MOAYJh ['eHepamusi caydaiHbIX
yuceJ,

- 3aMOJIHUTh OTKPBIBIIEECS AMAJIOrOBOE OKHO KakK MOKa3aHO Ha
pucyHke 1, BBECTH MEpPBYIO SYEHKY BBIXOJHOTO MHTEpBaja U HaXaTh
OK;

- aHajmorunyHo cdopmupoBaTh BbeIOOpKH u3 400 u 4000
HOpPMAJIbHO PacpeeNIeHHbIX CyUYalHbIX BEIMYUH.

e He pauma cayyaHHbIX YHce N z

“HCno NEpEMEHHBIX: | 1 | [ Ok

HMCnO CNyYSAHBIX YHMCER! |4D | [ OTHEHA

PacnpeaenedHe:; HopMansHoe w Cnpaeka

MapameTpel
CpeaHes =

CTaH,ﬂ,apTHDE OTENOHEHKE =

MaparMeTpel BEIEO0AA

CMy4aiHOE pacceHEaHHe: l:l

(®) BelxoaHOH MHTEpPBAN:

() HoBRIF paBioumii amcT:

() HoBan pafiodan KHHa

Pucynox 1.



2. Jlna Bu3yanpbHOTO aHaiau3a pa3dpoca MOJYYEHHBIX JAaHHBIX
MOCTPOUTH JAUArpaMMbl pacCesiHUsl MOJy4eHHbIX BbIOOpOK. IlyTh
nocrpoenus. Becrabka — JImarpamma — Toyeunas — I'oTroBo.

3. IlocTtpoutb ruUCTOrpaMMBbl  paclpeieieHus]  MOIYyYEHHBIX
BBIOOPOK.

Jl1s1 aTOr0 HEOOXOUMO:

- JUIS KaXJOW BBIOOPKM TMOCTPOUTH BapHAIlMOHHBIA psija, T.€.
PACIIOJNIOKNTh JTaHHBIE IO BO3PACTaHMIO, HUCIONB3YysAd NyTh /laHHblEe —
CoprTuposka — Ilo Bo3pacTanuio;

- BbIOpaTh wuHTepBan rpynnupoBku (MHTepBal KapMaHOB)
BBIOOPOUYHBIX TAHHBIX U OMpeAenuTh mo BeiOopke u3 4000 caydailHbIX
BEJIMYMH €r0 TPAaHUYHbIE 3HAUECHUS;

- aKTUBUPOBATh MOAyib 'mcTorpamma (pucyHok 2);

- B OTKpBIBUIEECS JHMAJIOrOBOE OKHO BBECTH JMAaNa30H SYEEK,
collep Kalliuii BHIOOPOYHBIE JIaHHBIE, JMAINA30H SYEEK, OMPEEISIOIINX
KapMaHbl, IEPBYIO AYEHKY BBIXOJIHOTO UHTEPBAJIA;

- YCTaHOBHUTH (PJIaXXKU JUIsi TEHepaluu BBIOOPOYHOU (YHKIHMH
pacnpenenenuss (MHTerpajbHblii mpoueHT) U rucrorpaMMsl (BbeiBoa
rpaduka), Haxxats OK;

[ HcTor pavma § |
ExoAHEI® AaHHEIE
Eix0AHOA MHTEPESN:

MHTEpBan KapMaHOE: -
CNpaska

Dl

MapakeTpel BHB0AS

(%) Bix0 AHOH HHTEPEAN:

) HoBeid pafioumi oot
(") Hoean pafiouan kHAra
[] NapeTo (0T CcopTHPOBAHHAA FHCTOrpaMMa)

MHTErpaneHEI NpOLEHT
BbiBoa Cpadkka

PucyHnok 2.

- II0 BBILIEOPUBEICHHOMY QJITOPUTMY IOCTPOUTH THCTOTPAMMBI
BbI0OpOK u3 40, 400 m 4000 HOpMaJIbHO pacHpeneNeHHBIX CITyYalHbBIX
BEJINYMH;

- IOBTOPUTH MOCTPOEHUE TUCTOIPAMM JUISl Cliydasi, KOrJa WHTEPBaj
KapMaHOB YCTaHABJIMBA€TCS aBTOMAaTUYECKH (COOTBETCTBYIONIEE IOJIE HE
3aITOJTHSCTCS).



4. OnpeaenuTh YUCIOBbIE XapaKTEPUCTUKHU TMOTYUYCHHBIX BBIOOPOK.

Jl71s1 3TOr0 HEOOXOUMO:

- aKTUBHPOBATh MoAydb OmnucarejbHble CTATHCTHKH B
MOAMCHIO AHAJN3 JaAaHHBIX,

- YCTaHOBUTH BXOJHOW M BBIXOJHOM HMHTEPBAJbl IS Ka)XJIOH
BBIOOPKH;

- ycTaHoBUTH (piiaskok ToroBasi cratucTuka, Haxxats OK.

[Tonyuennass B pe3yiabpTaTe Tabnuna (pUCYHOK 3) COIEPKHUT
OCHOBHBIE YHCJIOBBIC JAHHBIE, XapaKTEPU3YIOLIHE BHIOOPKY.

5. ChopmupoBaTh TpH BBIOOPKH CIIy4ailHBIX BeMYUH pazmepoM 40,
400 u 4000 w3 reHEpaJbHOW COBOKYIHOCTH, HMMEIOUIEH pPaBHOMEPHOE
pacnpeiesieHue, TOCTPOUTh JJIi HUX TOYEYHbIE JUarpaMMbl, BHIOOPOUHBIE
(GyHKIMU  pacnpenesieHuss M TUCTOTPAMMBbl, ONPENETUTh YHCIOBHIE
XapaKTePUCTUKH MOJTYyUYEHHBIX BHIOOPOK aHAJOTUYHO IL.II. 1 — 4.

CrnonbeyT
CpegHee
CraHbapTHaA owwnbka
hMenuada
hona
CTaHO4APTHOR OTENOHEHHE
Hucnepcua esbopku
Jkcuece
ACHMMETAHYHOCTE
HTEPEAN
FAMHMM Y M
ET I
Cymma
Cuer

Pucynox 3.

6. CdopmupoBate BweIOOpKH u3 4000 ciay4alHBIX BEJIUYHH,
uMeronux pacnpenenenue [lyaccona ans 3HaueHuidt mapametpa A 0.4, 2 u
4, TOCTPOUTH MJIi HUX TOYCUYHBIC TUArPaMMBbI, BBIOOpPOUYHBIE (DYHKIIMH
pacmpeneneHuss ¥ TUCTOTPaMMBbI, OTPENICTNTh YMCIOBBIE XapaKTEPUCTUKH
MOJIYYEHHBIX BEIOOPOK aHAJIOTUYHO m.0. 1 — 4.

7. llpoananu3upoBaTh TOJyYEHHBIE JaHHBIE W OTBETUTh Ha
CJEAYIOIINE BOIPOCHI:

- KaKle CTaTUCTUYECKHE MOKAa3aTeI XapaKTEPHU3YIOT COBOKYIHOCTh
CIIy4alHbIX BEIUYUH?

- KaKk W3MEHSETCS BHUJ BBIOOPOYHBIX (YHKIHNA pachpeneieHus,



TUCTOIPAMM U YHUCJIOBBIE XapaKTEPUCTHUKUA BBIOOPOK B 3aBUCUMOCTH OT
3aKOHA pacHpeAcsIeHUs TeHEPAIbHOM COBOKYITHOCTH ?

- KaK M3MEHsAeTCs BHUJA BBIOOPOYHBIX (YHKUUNA pacmpeneneHus,
TUCTOIPAMM W YHUCJIOBBIE XapaKTEPUCTHUKUA BBIOOPOK B 3aBUCHMOCTH OT
KOJIMYECTBA YJICHOB BHIOOPKHU U3 FreHEepaIbHONW COBOKYITHOCTH?

- KaK M3MEHsAeTCs BHUJ BBIOOPOYHBIX (YHKUUNA pacnpeneneHus,
TUCTOIPAMM U YHUCJIOBBIE XapaKTEPUCTUKU BBIOOPOK B 3aBUCHMOCTH OT
3HAYEHUI UHTEPBAJIOB IPYNIUPOBKU?

- WCIOJNIB3Ysl JIMTEpPaTypHbIM UCTOUYHMK /1/, omumuTe TpebGoBaHuS,
npeabsBisieMble K peIPEe3eHTaTUBHON BBIOOPKE.

Conep:xxanue oruera:

- 1IeJIb pabOTHI,

- IOPSIZIOK BBITIOTHEHUS pabOThl B MOAYJIe “AHaN3 JaHHBIX
nporpammser Excel;

- TOYCYHBIC TMarPaMMBbl, TUCTOTPAMMBI pacIipeieiIeHUM, TaOIHIIbI C
ONHUCATEIILHON CTaTUCTUKOM

- OIIMCAHME TOJYYEHHBIX PE3YJIbTaTOB U BHIBOJBI.

IIpakTuyeckasi padora 2
MeToabl KOPPeasIHUOHHOT0 U PErpecCHOHHOr0 aHAJIN3a
MAaCCHBOB JIAHHBIX

esu padoThI:

- U3YYUTh  METOAUKY  TIPOBEACHUS  KOPPEILSIIIUOHHOTO |
PErpeCCUOHHOTO aHaJIu3a MAaCCUBOB JAaHHBIX B MOAyJE “AHanu3 AaHHBIX
nporpammsl Excel;

- U3Y4YUTh METOJIbI MOCTPOCHUSI JIMHEWHBIX M HEJIWHEHHBIX
KOPPEJAILMOHHBIX U PErPECCUOHHBIX MOJICIICH;

- POBEPUTH 3HAYUMOCTh MMapaMETPOB CBA3U B KOPPEISIMOHHBIX U
PETrPECCUOHHBIX MOJICIISIX, UCTIOJIb3Ys COOTBETCTBYIOIIUE CTATUCTHUYECKHUE
KPUTEPUHU.

HcxoaHble JaHHBIE.
Ncxonuple naHHBIE 1JIsI MpOBEACHUS pabOThHl MPEIACTABICHBI B
tabmie 1.
Tab6muma 1.

Bpewms Pesynbprarsl 3kcriepumenTa

BO3CHCTBUS, TH 1 ‘ 2 3 ‘ 4 ‘ 5 ‘ 6




1 1 1 17 3,97 20 23

2 7,48 1,13 14,42 6 19,57 20,7
3 6,42 2 9,89 51 17,08 23,8
4 13,9 1,06 10,33 8,19 17 19,52
&) 18,06 1,59 7,87 3,21 14,81 25,4
6 19,65 3,17 5,23 8,69 15,11 22,3
7 17,68 1,44 3,27 8,38 13,22 23

8 24,48 8 2,14 4,66 13,83 22,1
9 20,78 | 19,57 3,84 11,34 12 23,3
10 22,52 | 17,68 0,63 8,25 11,79 23,5
11 19,19 11 5,79 14,04 9,29 20,71
12 22,22 4,53 2,52 15,68 | 10,81 | 24,11
13 18,82 1,66 6,61 8,9 7,56 20,9
14 18,74 3,4 8,56 15,43 | 10,96 22,6
15 19,57 0,76 7,75 12,85 4,69 26,9
16 18,06 2 5,67 15,18 2,8 20,9
17 18,29 1,13 7,18 19,9 4 22,5
18 16,17 1,51 1492 | 17,19 2,27 20,6
19 15,11 0,3 13,6 19,71 3,93 21,84
20 14,28 2 21,22 | 17,76 1 23,88

B rtabnuue nmnpuBeneHBl pe3yNbTaThl HKCIEPUMEHTOB IO

OIpEACICHUIO 3aBUCHUMOCTH MoKa3zaresneil kposu (1 — 6) oT BpemeHu
J1e4eOHOTO BO3IEUCTBHUA.

Iopsiiok BbIMOJIHEHUS PA0OTHI:

1. Jlns BHU3yalbHOTO aHajdW3a  XapakTepa HW3MEHCHHS
MOJYYCHHBIX  JAHHBIX MOCTPOUTH TOYCUYHBIC auarpaMmmel,
XapakTepu3yIollue B3aMMOCBA3b JedeOHoro sddexra u BpemeHHU
7e4eOHOro BO3/ICHCTBHS.

2. TlocTpouTh TUCTOTPaAMMBI paclpeie]ICHUs ISl TaHHBIX KaXX0To
CTOJIOLIa W ONPEETUTh ONMKUCATENIbHbIE CTATUCTUKU COTJIACHO METOAMKE,
MpUBEACHHON B TabopaTopHOil pabote No 1.

Ha ocHoBanum »>TOro caenath MPEANOJIOKEHHE O HE3aBUCUMOCTH
CIIy4alHbBIX BEJIMYUH B KOXKIOM CTOJIOIIE.

3. Onpeaenutb KO3DPUUIUEHT KOPPENSIIIUU MEXKAY IMOKa3aTelsaMu
KPOBHU U BPEMEHEM JICYEOHOTO BO3/ICUCTBUA.



Jl71s1 5TOTO HEOOXOAUMO:

- B MeHio CepBuc BbIOpaTh NOAMEHIO AHAJHU3 JAAHHBIX U B
OTKPBIBIIEMCS] OKHE aKTUBUPOBaTh MoayJib Koppeasiuus;

- 3alOJHUTh B OTKPBIBIIEMCS JUAJIOTOBOM OKHE BXOJHOM
MHTEPBaJ, KOTOPBIA JIOJDKEH COCTOSATh M3 JBYX CMEXHBIX JIHMANa30HOB
JAaHHBIX, BBECTHU MEPBYIO STYEHKY BBIXOJHOTO MHTEepBasia U HaxaTh OK;

- IOBTOPUTH ompesiesieHre Ko3PuureHTa Koppeasuuu 1 Bcex
pPe3yJbTaTOB AKCIEPUMEHTOB.

Ha ocHOBaHMM »TOro cjenarb NPEANOJOXKEHUE O CTENeHU
CTAaTUCTHUYECKOW CBS3M MEXAY TMOKa3aTelssMH KpOBU U BpEMEHEM
JIEYeOHOT0 BO3JENCTBUA.

4. TlocTpouTh pErpecCHOHHYI0 MOJENb  JIKCIEPUMEHTATbHBIX
JAHHBIX.

J1y1st 3T0T0 HEOOXO0IUMO:

- B MeHio CepBHc BbIOpaTh NOJAMEHIO AHAJU3 JAAHHBIX U B
OTKpBIBIIEMCS] OKHE aKTUBHUPOBATh MOayib Perpeccus;

Perpeccua EJ
BxoaHEle AaHHEE
:
Bx0AHOW MHTEREAR Y
Bx0AHOHM MHTEpEaN X:
I:l MeTkn |:| KoHCTaHTa - Hone -
|:| YpoBEEHE HAAE¥HOCTH! a
MNapaMeTpel BeIE0LS
(%) Bel0AHOM HHTEPEAN:
() Hoewi pafioumi oHeT:
() Hosas pafiodan KHYRE
DCTaTRKH
QCTATEM CpadHk ocTaTKoE
[[] CTanaapTHzoEaHHee ocTaTrM ;
HopManeHan EepoaTHOCTE
[] rpathvik HopmaneHoR BEpOATHOCTH

Pucynok 4
- 3aMOoJIHUTh OTKPBIBUIEECS AMAJIOTOBOE OKHO KaK IOKa3aHO Ha
pHUCYHKE 4, BBECTH MEPBYIO SUEHKY BBIXOJTHOTO MHTEpBaia u HaxaTh OK;
- TIOBTOPUTH PErPECCUOHHBIM aHamu3 JJIsi BCEX pe3yJIbTaTOB
AKCHEPUMEHTOB;
- Ha OCHOBAaHMHU PE3YJIbTATOB PErPECCHOHHOTO aHalu3a MPOBECTH
aHaJIU3 OTCTATKOB M CKOPPEKTUPOBATH PETPECCUOHHYIO MOJIEb.



5. YCTaHOBUTH BO3MOXKHYIO CTaTUCTUYECKYHO B3aUMOCBSA3b MEXKIY
Pa3JINYHBIMU [TOKA3aTEIIMU KPOBHU B IPOLIECCE JICUCHHUS.

- B MeHi0 CepBuc BbIOpaTh MOJMEHIO AHAJIM3 JAHHBIX U B
OTKpPBIBIIEMCS OKHE aKTUBUPOBATh MOysib Koppeasinus;

- 3aII0JIHUTH B OTKPBIBIIEMCS JUAJIOTOBOM OKHE BXOJHOU MHTEpPBAI,
KOTOPBIN JI0OJDKEH COCTOSITh M3 CMEXHBIX JIMANa30HOB JAHHBIX B CTOJOIAX
1 - 6, BBecTU NEepBYIO AUYEHKY BBIXOAHOTO MHTEpBaia U Haxarh OK;

- B TOJYYEHHOM  KOppENSIMOHHOW  MaTrpuile  BbIOpaTh
NPEINONOKUTENBHO 3HAUMMbIE KOA(DPUIIMEHTHI KOPPENSIIIUU U MPOBEPUTH
UX 3HAYUMOCTb COOTBETCTBYIOLUIMMHU KPUTEPUIMHU.

6. IIpoananu3upoBaTh TIOJY4YECHHBIE JIaHHBIE W OTBETUTh Ha
CJIEIYIOLIUE BOIPOCHI:

- KaKMe 3aJ]a4y pelaeT KOppeassLMOHHbIA aHAIN3 JaHHBIX?

- B Y€M COCTOUT CMBICI KO3 PUIIMEeHTa KOppesuu?

- KaK BbIOMpAETCs BUJI YPaBHEHUS pErpeccuu?

-4TO 03HAYAIOT KO3(PPUIIMEHTHI B ypaBHEHUH JTUHEHHOM perpeccun?

- KAaK OLIEHUTh AaJICKBATHOCTb PErPECCUMOHHOM MOJEIU MO
pacnpeneeHUuI0 OCTaTKOB?

- TalTe OIpeEICHUE PETPECCUOHHBIM OCTAaTKaM.

- KAaK OLEHUTb AaJCKBATHOCTb PErPECCUOHHOM MOJEIU IO
pacupeneIeHUuI0 OCTaTKOB?

Conepxanue oryera:

- IIeJIb pabOTHI,

- TIOPSAJIOK BBHINIOJIHEHUST pabOThl B MoOjayne ‘“AHanv3 JaHHBIX
nporpammsl Excel;

- TOYEYHBIC JUArpPaMMBbl, THCTOIPAMMBI pacIpeaeICHU, MaTPHUIIbI
ko3 puneHTOB KOppeJsIuu, rpaduyeckoe MpEeJICTaBICHUE
PErPECCUOHHBIX MOJICIICH;

- OIIMCAHKE TIOJYYCHHBIX PE3yJIbTaTOB M BBIBOJIBI.



IIpakTnyeckas padora 3

CraTucTuyeckas MpPpOBEPKA Tr'KINOTE3, UCCJICTOBAHUC

3agaua 1.
TpebyeTcs yCTaHOBUTH, KaK CBSI3aHO BpeMsS IMOJATOTOBKU K

3aBUCUMOCTEH

AK3aMeHy X (4ac) ¢ KOJIMYECTBOM MOJYUYCHHBIX HA dK3aMeHe 0asjoB Y.

Xi, gac

yi, 6amn

86

55

51

80

65

70

OO W O | N 0o

89

3agaua 2.
HcxoaHbie JaHHBIE.
HUcxonHubie nmaHHBIE JUIS MPOBEACHUS pPalbOTHI MPEJACTABJICHBI B

tabauie 2.
Tabnuna 2.
IIo | Tu OIl | BCMM |O |BCM
Ne | 1 I MOM [MI |M2 M3 |0 0 I M
24| 25| 329]| 6,2| 6,0 28
1 0 1 0 0 1 5 4| 150 0,24 3 0,43
20| 22| 29,0 70| 75 22
2 0 2 5 0 2 2 6| 97 0,12 0 0,38
25| 24 18
3 1 1 0 5| 252| 52| 7,4 125 0,18 4 0,51
28| 30| 24,7| 6,1| 6,6 25
4 0 1 5 0 4 4 1| 115 0,14 2 0,42
23| 23| 26,8| 6,7| 6,6 21
5 1 2 0 5 4 5 7| 136 0,22 5 0,51
23| 22 6,8| 5,6 19
6 1 2 5 0| 325 5 8| 120 0,16 6 0,28
22| 22| 31,2| 81| 7,7 17
7 1 3 0 5 9 3 1| 100 0,16 4 0,39
8 1 1| 21| 22| 27,8 7| 81| 125 0,18 20 0,43




0| 5 6 4 1
24| 25| 28,7 13
9 0| 5 5| 13| 79| 75 012| 2 0,32
1 21| 22 75 7,6 14
0 0| 0] 29,6 5 7] 90 0,14 4 0,31
1 22| 23 7,41 81 26
1 5| 0] 31,5 8 5| 120 02| O 0,39
1 22| 24 16
2 0| 5 30| 7,3] 82| 110 0,16 5 0,45
1 23| 23| 336| 7,4| 8,0 15
3 0| 5 1 8 7| 85 01| 4 0,44
1 17} 18| 32,1| 69| 7,8 14
4 0| O 8 4 8| 85 0,15] 0 0,56
1 24| 24| 35,7 13
5 0| 5 5| 7,6 8| 60 0,09 3 0,26
1 24| 23| 28,2| 6,4| 6,8 17
6 0| 5 4 5 4| 85 0,12 0 0,28
1 28| 30| 28,2| 78| 7,0 12
/ 0| 5 1 6 3| 80 0,14 4 0,37
1 27| 27| 30,2| 80| 7,3 21
8 0| 5 / 2 4| 110 0,15] 5 0,4
1 21| 21| 29,7| 7,6 26
9 5| ° / 7| 7,2] 125 02| O 0,52
2 26| 28| 30,3 10
0 0| O 7] 69| 72| 65 011 4 0,29
2 27| 27| 338| 74| 6,8 17
1 0| 5 1 9 2| 95 014| 7 0,32
2 25| 25 6,3| 6,3 15
2 0| 0] 29,7 5 5| 70 0,13] 0 0,43
2 27| 26| 32,1| 71| 6,3 22
3 0| O 6 2 2| 100 0,15| 2 0,28
2 28 | 28 7,3 13
4 0| 5] 334 3 7| 72 0,09 4 0,31
2 30| 30| 334 7,8| 6,7 15
5 0| O 6 8 7| 83 0,12 5 0,34
2 29| 29| 350| 7,3| 6,5 18
6 0| 5 5 2 4| 70 02] 3 0,46
2 35| 36| 34,2| 84 13
/ 0] 5 5 6 8| 60 023] 1 0,5




DOKCHEepUMEHTAIbHOE  BO3JIEUCTBHE 3aK/IOYajJOCh B  BBEACHUU
TOKCUHOB. JlJig 27 SKCHEpUMEHTAJbHBIX XUBOTHBIX (KPbIC) H3MEPSIIUCH
CIIEIYIOIINE MapaMeTphl:

- moJ (0 — My>Xcko#, 1 — )keHCKui),

- TUII — IOPOT OOJIEBOI UyBCTBUTENBHOCTH (TP Ipajaliun),

- MO — macca Tena 10 Hayaia 3KCrepuMenTa (T),

- M — Macca Tena nociie OKOHYaHus dKCrepuMenTa (T),

- M1 — ko3¢ punueHT Maccel neueHu, (OTHOIIEHUE €€ MacChl K Macce
Tena) (Mr/r),

- M2 — ko3 punmeHT Maccel novex (Mr/r),

- M3 — ko3 purmeHT maccol Jerkux (Mr/r),

a TaKke coJiepKaHue psifa SHIAOTEHHBIX TOKCHMYECKHX BEILIECTB B
I1a3Me KpoBHU:

- OI10 — onuromnenTu bl 0 Havajga SKCIIEpUMEHTa (Mr/1),

- BCMMO — BemiecTBa cpeaHeld MOJIEKYJISIPHOM MaccChl O Hauasa

AKCIIEPUMEHTA,
- OIl — onuronenTuabl MOCIE OKOHYAHUS dKCIIEpUMEHTa (MT/7),
- BCMM - BemiectBa CpeaHEW MOJIEKYJISIPHOM MAacChl MOCIIE

OKOHYAHHUS IKCIIEPUMEHTA.
Iopsiiok BbINMOJIHEHUS PA0OTHI:

1. Omnpenenutb, UcHONB3ys Kputepuil coryacus Kpamepa-Yamua

_Jmnix-y)

, 3HaUUMBI JIM paznuuusa xapakrtepuctuk MO u M, OII0
‘ /nsi +ms’

1 OI1, BCMMO u BCMM no u nocne skcniepumenta (T, = 1,96).

T

2. HccnenoBath, MCHONB3YyS TUCIIEPCUOHHBIA aHAIHM3, 3aBUCHUT JIH
Macca e4eHH, OYEK, JIETKUX OT IM0JIa U THUIA KUBOTHOTO.

J11s1 5TOr0 HEOOXOAUMO:

- B MeHio CepBuc BBIOpaTh NMOAMEHIO AHAJU3 JAAHHBIX U B
OTKpBIBIIEMCSI OKHE AaKTUBHUPOBaTh Moayidb OaHOPAKTOPHBIH
AUCIEPCUOHHBIH aHAJIN3;

- 3amoJHUTh B OTKPBIBUIEMCS [UAJIOTOBOM OKHE BXOJHOM
MHTEPBAJI, KOTOPBIA JOJKEH COCTOSITh U3 CIPYNIHUPOBAHHBIX MO MOy WIH
TUIy JKUBOTHBIX JHMAaNa30HOB JIaHHBIX, BBECTH TMEPBYI SAYEUKY
BBIXOJTHOTO MHTEpBajia u HaxaTh OK;



3. Omnpenenuts kodpduuueHtsl koppemauuu Ilupcona s
AKCIIEPUMEHTANbHBIX JAHHBIX, HAUTH NOPEANONOXKUTEIBHO 3HAYMMBIE
KO3 (PULIMEHTBI, TPOBEPUTH UX 3HAYUMOCTH O T-kputeputo CThioieHTa:

_ a.
T, =¥T(1-~in-2)=33,

4. Tlpoananu3upoBaTh TNOJIYYECHHBIE JAHHBIE UM OTBETUTH Ha
CJIEYIOLIHUE BOMPOCHI:
- JaliTe ONpPEAEICHUE CTATUCTUUYECKON TUIIOTE3bI.

- Kakue OmHUOKUM MOTYyT OBITh JONYIIEHBl MpPU MPOBEPKE
CTAaTUCTUYECKUX TUIOTE3?

- YTO HA3bIBAETCA MOIIHOCTHIO CTATUCTUUYECKOTO KPUTEPUS?

- IEPEYUCITIUTE ATANBI MPOBEPKU CTATUCTUUECKUX TUIIOTE3.

- B YE€M COCTOUT OCHOBHOE OTJIWYUE HEMapaMeTPUUYECKUX
KPUTEPUEB OT MapaMeTPUIECKUX?

- Kakas HyJieBas TUIIOTe3a NPOBEPAETCS IPU HCIOJIb30BAHUU
kputepus Kpamepa-Yanua?

- KaKhe KpUTEpUU NPUMEHSIOTCSA AJs NPOBEPKH COBIANCHUUN U
pa3Inynil TaHHBIX, U3MEPEHHBIX B MOPSAAKOBON HIKaje?

- KaKue MPeanoChUIKM HE0OXOUMBI ISl IPOBEICHUS
JUCTIEPCUOHHOI0 aHanu3a?

- Ha30BUTE KOMIIOHEHTHI JUCTIEPCHU, KOTOpPbIe HEOOXOIUMO
ONpEAECINTh B MPOIECCE AUCTIEPCUOHHOTO aHaln3a.

- Kakas TUIoTe3a U ¢ MOMOLIbI0 KaKOTr0 KPUTEPHUS MPOBEPAETCS
npu 0AHO(AKTOPHOM MapaMeTPUUYECKOM JUCTIEPCUOHHOM aHanu3e?

Conep:xanue oryera:

- IIeJIb pabOTHI,

- TOpPANOK BBINOJHEHUST pabOThl B MOayle “AHanv3 JaHHBIX
nporpammel Excel;

- TOYEYHBIC JUATPAMMBbI, TUCTOTPAMMBI PacHpeeICHUN, MaTPHUIIhI
Ko3(ppUIIEeHTOB KOppeJsIu, rpadguyeckoe MIpeJICTaBICHUE
PErPECCUOHHBIX MOJICIICH;

- OITUCaHUE TIOJYICHHBIX PE3yIbTATOB M BHIBOJIHI.

3amaua 3



Karanmuzatop 11 OHOXMMHYECKOHW  pEaKkUH  TMOJydalcs
YeTHIPbMS Pa3NUYHBIMU criocobamu. B skcmepuMmeHTax MpoBepsaach
AKTUBHOCTb KaTaJlu3aTopa, MpUYEeM s KaXAOoro ypoBHs (cmocoba
nojiydyeHus) ObUIO caellaHo Mo nATh HaOmoaeHuil. [losyueHsl faHHBIE,
nokazanel B Tadu. 20.

Howmep nabaronenus Cnoco0bl mostyuyeHus
AKTUBHOCTH KaTaan3zaTtopa
KaTajan3zaTtopa A1 Az A3 Ay
1 56 64 45 42
2 55 61 46 39
3 62 50 45 45
4 59 55 39 43
5 60 56 43 41

HeobxoauMo nmpoBepUTh HE3AaBUCUMOCTD KayecTBa (AKTUBHOCTH)
KaTaJIM3aTopa OT Crocoba MmoJaydeHHUs.

IIpakTuyeckas padora 4

O06paboTKa pe3yJbTATOB U3MEPEHHUII € IEJbI0 NMOJyYeHUS
OII€eHOK MapaMeTPOB H3MEPHUTEIbHbIX IPOLECCOB

3agaua 1. [Iloctpouts rpaduk >SMOUpPUYECKON (YHKIIUH
pacupeiefieHusT W THCTOTPaMMY paclpeJeICHUs] MO0 CJICAYIOIUM
pe3yabTaTaM HaOJIIOJAEeHUHN, CTPYIIUPOBAHHBIX B BApUAIIMOHHBIA PSII:

25,79 2598 25,98 26,12 26,13 26,49 26,52 26,60
26,66 26,69 26,74 26,85 26,90 26,91 26,96 27,02 27,11
27,19 27,21 27,28 27,30 27,38 27,40 27,49 27,64 27,66
27,71 27,78 27,89 27,89 28,01 28,10 28,11 28,37 28,38
28,50 28,63 28,67 28,90 28,99 28,99 29,03 29,12 29,27

3agaua 2.

CnyvaitHass BeaMYMHA X pPaBHOMEPHO pacIpejcieHa Ha OTpEe3Ke
[c,d], Beanunnbl d u ¢ ABIAIOTCS MapaMeTpaMu JaHHOIO PaclpeaeiICHuUs.
ITocTponTh MJIST HUX OLIEHKH, UCITOIB3Ys METOJI MOMEHTOB.




b+a

st PaBHOMEPHOT'O pacrpeenaeHus i SIBJISIETCA
2
(b—a)? y
MaTeMaTUYECKUM OKHIAaHHEM, a T - TUcTepcuei.
3agaua 3.

[IpoBenu 35 HaOmoneHUN 3a BpEMEHEM HaJaJKd YCTPOICTBa.
HaiiTu 3akoH pacnpeneneHuss BpEMEHM HAJIAIKH, HWCHOJb3Ys METOJ
KBaHTUJICH.

Ucxons w3 ¢uznueckod CyTH 3a7aud, MpeArojiaraeM, 4ro Bpems
HaJaJAKd TOAYMHEHO OHKCIOHEHIIMAJbHOMY 3aKOHY paclpelelICHHUs:

f(t)=A-e™

Heob6xoaumo onpeaenuts napamerp A .

3agaua 4.

C kaxkoil BEpOSTHOCTbIO MOXKHO YTBEpXKJaTh, UYTO BO3MOXHOCTh
MOKYIKM u37enus ¢ JedeKTOM HaxXOoauTcs B mpenenax or 8§ mo 12
npoiieHToB, eciau u3 30 oOcleqoBaHHBIX U3IEIUA TPU OKa3aIUCh C
nedexramu?

3agaua 5.

IIpoBenu 20 3aMepoB OUAMETPOB HU3rOTABIMBAEMBIX IITAMIIOBKOM
BTyJlOK. [lonmyumnu cnemyromme 3HadeHus (B mm): 10,85; 10,41; 11,05;
10,52; 10,43; 11,02; 10,56, 10,73; 10,85; 10,94, 11,00; 10,52; 10,55; 10,79;
11,04; 11,07; 10,84; 10,77; 10,65; 10,92.

TpeOyercs HaWTH OIEHKH JUIS MAaTeMaTHYECKOro OXHIAHUS U
CpEHEro KBaJpaTUYHOIO OTKJIOHEHMS BEIMYMHBI X M MOCTPOUTH ISl HUX
JIOBEPUTEIILHBIE HWHTEPBAJIbI, COOTBETCTBYIOIIINE JIOBEPUTEIILHOM
BepositHocTH P, =0,8.

Yka3aHus K BbINOJHEHHUIO.

1. 3agaya TOYEYHOI OLIEHKU MTapaMETPOB COCTOUT B CJIEAYIOIIEM:

- uMeeTcsl BbIOOpKa HaOmoAaeHuu (X1, X2, ..., Xn) 3@ cCiydailHOH
BEJIMUYUHOM X,

- 00beM BBIOOPKH N (DUKCUPOBAH,

- HAWJCH BHJ 3aKOHA pacHpeleicHUs BEIWYMHBI X, HAIpUMep, B
dopme wtotHocTu pactpenencHus f(T, X), rne T — Hem3BecTHBIN MapameTp
pacrpeneneHus,

- mapaMeTp ABJISETCS HECIyYalHOW BEIMYUHOM.



TpeOyercs HaliTu oueHkKy 0 mapamerpa T 3akoHa pacrpejencHus,
JUTSL 9€T0 TIPUMEHSFOTCS CJICTYFOIINE METOIBI.

MeToa MakcHMMAJIbHOTO MPABI0NO100Usl.

Meton MakCHUMaJbHOTO MPaBAONOA00MS COCTOMT B TOM, 4YTO B
KauecTBe «HamOoJiee MPaBAOMNO00HOTO» 3Ha4YeHUs mapameTrpa T Oepyt
3HaueHrue 0, MaKCHMH3UPYIOIIEEe BEPOSTHOCTh MOJYYHTHh MPHU N OIBITaAX
JTaHHYIO BBIOOPKY (X1, X2, ..., Xn).

D10 3HaueHWe Tmapamerpa 0 3aBUCUT OT BBHIOOPKHM U SIBIISCTCS
MCKOMOM OLICHKOM.

CoBMmecTHas TNIOTHOCTh BEPOSTHOCTU

L(x1, X2 ..., Xn; 0) = f(x1, 0) f(x2, 0) ... f(xn, 0),
paccMaTtpuBaemMas Kak (QyHKIuUs mapameTpa 6, HazbpiBaeTCs (PyHKIMeEH
NMPaBA0Noa00HS.

B kadecTBe ONEHKH MAKCHMAJIbLHOTO Tpapaomomodus 0
napamerpa | cieayer B3sATh TO 3HaueHHe 0, KoTopoe oOparmraeT GyHKIIUIO
PaBIOTNO100MsI B MAKCUMYM.

B mensx ympomieHWs BBIYUCICHHH MEPEXOAT OT (PYyHKIUU
npaBaomno100us K ee jorapudmy InL.

Jisi HaXOKJEeHUS OIEHKH HEOOXOJUMO 3aMEHHUTh B (PYHKIIUHU

npasaononobus T Ha 0, mpunumas 0 =0(X,, X,, ..., X_), u pemurs
L
ypasierme = 0, koTopoe obpamaer L B MakCUMyM.

MeTox MOMEHTOB.

MeTtoq MOMEHTOB 3aKJIOYAaeTCs B CIEAYIONMIEM: JI000H MOMEHT
CIIy4yaliHOW BEJTMYMHBI X 3aBUCUT OT mapametpa 0. Ho torma u mapamerp 0
MOKET OKa3aThCs (QYHKIMEH OT TeopeThdeckoro mMomeHrta. [lojcraBuB B
ATy (QYHKIUIO BMECTO HEU3BECTHOIO TEOPETHYECKOTO MOMEHTa €ro
BEIOOPOUHBIH aHAJIOT, MOMYYMM BMECTO apaMeTpa 6 ero oneHky 0.

[TocnemoBaTeTbHOCTH MPOTIEAYPHI OIICHUBAHMUS :

- BBIOMpAETCS CTONBKO HOMIUPHUYECKUX MOMEHTOB, CKOJBKO
TpeOyeTCsi  OLIGHUTh  HEU3BECTHBIX  TMApaMETPOB  pacIHpeIeNeHUs;
KEJNATeTbHO TMPUMEHATH MOMEHTHI MJQAIINX TOPSIKOB, TaK Kak
MOTPEITHOCTA BBIYHMCICHUS OIICHOK PE3KO BO3PACTAIOT C YBEIHMYCHHEM
MOPsJIKA MOMEHTA;

- BBIYUCJICHHBIE IO KCTIEPUMEHTAIBHBIM JJAHHBIM OIICHKH MOMEHTOB
MPUPABHUBAIOTCS K TEOPETUICCKUM MOMEHTAM;

- mapaMeTpbl pachpenesieHus ONPENeNSIOTCS Yepe3 MOMEHTHI, |
COCTAaBIIIFOTCSl YPABHEHMsI, BBIPAXKAIONIUE 3aBUCUMOCTHh IMapaMETPOB OT
MOMEHTOB, B pe3yjbTaTe TMOJyYaeTCsl CHUCTEMa YpaBHEHUWH, pEIICHHE



KOTOpPOM JaeT OLEHKU I[apaMETpPOB PACIPEAEIEHHUS] TEeHEPAIbHON
COBOKYITHOCTH.

MeToa KBAaHTHJIEH.

KBaHTuIbHBIE OLIEHKH TapaMETPOB PACHpEICICHUs] MOJy4YaroT
MIpUPaBHUBAHUEM TEOPETUYECKUX U BRIOOPOUHBIX KBAaHTHUIICH.

2. JIns HaX0XKAEHMSI TOBEPUTEIbHBIX HHTEPBAIOB HEOOXOANUMO 3HATh
3apaHee BUJ 3akoHa pactpezaenenus CB X, Torga kak aist mpuOIM>KEeHHbIX
METOJIOB ATO HE 00s13aTEIBHO.

Nnes TOYHBIX METOJOB HAaXOXACHUS NOBEPUTEIBbHBIX WHTEPBAJIOB
CBOAMTCS K ciaeayrouiemy. JI1o0oi AOBepUTEIbHBIN MHTEPBAJ HAXOJUTCS
U3 YCJOBHS, BBIPAXKAKOIIETO BEPOSATHOCTh BBINOJHEHUS HEKOTOPBIX
HEPABEHCTB, B KOTOPBIE BXOJUT MHTEPECYIONIAsl HAC OLICHKA.

3aKkoH pacnpenereHusl OIEeHKH B OOIIEeM cliydyae 3aBHCHUT OT CaMUX
Hen3BecTHbIX MapameTpoB CB X. OpHako HMHOrAa yaaercs NEpEdTH B
HEPaBEHCTBAX OT CIIyYaiHOM BEJIMYMHBI & K KaKOH-TH00 JApyroi GyHKIUN
UMEIOIINXCS 3HAYEHUM X1, X2, ..., Xn, 3A4KOH KOTOPOW 3aBUCHUT TOJBKO OT
Yyucia ONbITOB N M OT BUjA 3akoHa pacnpenenenus CB X. Takoro pona CB
UrparoT OOJBIIYIO pPOJb B MareMaThuyeckod craructuke. Haubonee
noJipoOHO OHM HU3YYEHBI [JIi HEKOTOPBIX MapaMeTpOB HOPMAIBHOIO
pacupeneseHus CIy4anHOM BEJIMYMHBL X.

JI,1 MaTeMaTu4ecKoro OXUJAaHus M, MOJly4yaeM JOBEPUTEIIbHbBIC

I'paHUIIBIL:

~ .~ -~ _t.o,
a, =M, +t;o, =m, +—\/ﬁ :

rne t; =arg T(Pa /2; n— 1) - oOpatHas QyHkius CThIOJICHTA.

JloBepuTenbHbIe MPaHKIIbL i aucnepeuu D, :
~ 2 ~ 2
a, =(n-1)D,/ x5, a, =(n-1)D,/ x7,
rae X - HopMasbHas cilydaiiHas BeJIMYUHa,

2 =2°(@-P,)/2, n=1), x5 =x*(+P,)/2, n-1).

IIpakTuyeckas padora S
IIpoBepka cTATHCTHYECKUX TMIIOTE3

3amauya 1.
OTK mnposepun n = 200 mapTuili OJAWHAKOBBIX U3JACIUN U

MOJYYUJ CIEAYIomue AaHHble: B 116 mapTusx Bce H3AEIUsA OBLIH



CTaHIAApTHBIMH, B 56 mapTusix ObLIO OAHO HECTAaHIApPTHOE U3JEIHE, B
22 - nBa HECTAaHJAAPTHBIX U3JENHs, B 4-X - TPHU, a B ABYX NapTHUAX ObLIO
4 HecTtaHHapTHBIX u3aenus. [loquuHAETCS JU YMCIO HECTAHAAPTHBIX
u3genui B naptuu pacupenenenuto Ilyaccona?

3anaua 2.
Jlanbl Be HEe3aBUCUMBIE BBIOOPKHM 00BeMOB Ny = 10 u np = 15,

N3BJICYCHHBIC n3 TCHCPAJIIbHBIX COBOKyHHOCTCﬁ X )51 Y,
pacupeacICHHBIX 11O HOPMAJIbBHOMY 3aKOHY.
HaﬁHCHBI HCCMCIICHHBIC BBI6OpOIIHBIC JUCIICPCUH .

s2=2,67n Si =1,88.
Heobxonumo mnpoBeputh mnpu ypoBHe 3Hauumoctu o = 0,05

HYJICBYI0 THUIIOTE3y O PAaBEHCTBE TCHEPAIBbHBIX JUCIEPCHH MpHU
koHkypupytomiei runoteze Hi: D (X) > D (Y).

3agaua 3.
JIByMsT MeTOJaMu TPOU3BEACHBI M3MEPCHHS OJHOW M TOH Ke

cllydyallHOU Benu4uHbl. [lonyyeHsl cinenyrommne pe3yabTaThl:

1-i1 meTon: 9.6, 10, 9.8, 10.2, 10.4;

2-1 meton: 10.4, 9.7, 10, 10.3.

[Ipeanmomaraercst, 4TO  pe3yJbTaThl  U3MEPEHUHW  HMEIOT
HOPMAaJBHBIN 3aKOH pacmupeielieHus] U BEIOOPKU HE3aBUCUMBI. MOXKHO
I CUHMTATh, 4YTO 00a MeTojaa 00ecrneyuBalOT OJMHAKOBYIO TOYHOCTD
U3MepeHuit?

3axaua 4.
IIpoananu3upoBaHa paboTta YeThIpeX AK3EMILIAPOB

GbOTOKOTOPUMETPOB, HAa KaXJIOM U3 KOTOPHIX MpoBeaeHo 1o 10
dKCIepUMeHTOB. IlojydeHbl cleayllue OLEHKH JIUCIepCUil ais
KaXXJI0T0 dK3eMILIIpa:

0.19; 0.26; 0.37; 0.40.

[To mony4eHHBIM JAaHHBIM TIPOBEPHUTh MPEANOJOXKECHHE 00
OJWHAKOBOW TOYHOCTH (OTOKOJIOPUMETPOB (00 OJHOPOIHOCTH
TUCTIEPCUIT).

3agaua b.



NmerTcss He3aBUCHMMbIE  BBIOOPKM  3HAYEHUH  HOPMAJIbHO
pacIpeeIeHHbIX CIIyYalHbIX BEJIMYNH:

X:2,2,3,3,4,4,4,5,5,6 =u

Y:3,3,3,4,4,4,4,5,5,5/5,5,7,8,9.

TpeOyeTcss mpoBepuTh Ajas ypoBHS 3Hauumoctd o = 0,1 mpu
YCIIOBUM PAaBE€HCTBA T'€HEPAJIbHBIX AHUCIEPCUN HYJEBYH runore3y Ho:
M (X) =M (Y) npu koukypupytomieit runorese Hi: M (X) # M (Y).

3agaua 6.
JlBa  cTaHKa  M3TOTaBIMBAIOT  PE3UCTOPHI OJUHAKOBOTO

HOMHUHAJIBHOTO 3HAYEHUS. [Tpu BBIOOPOYHBIX  H3MEPCHHAX
COINPOTHUBIICHUH MOJYYCHBI clienyromiue Beioopku (Om).
Cranok 1: 1095, 1025, 938, 915, 1012,
980, 975, 990, 1000, 947.
Cranox 2: 942,938, 1010, 1030, 973, 915, 990, 970,
925, 1045, 1100, 1020, 985, 1082, 1065, 1090.

OHpe,IIGJII/ITL, OJHMHAKOBO JIN HaJIa>XCHBI CTAaHKH.

3agaua /.
CraHoK JoJkeH OBITh HACTPOEH Ha HW3TOTOBJICHHE PE3UCTOPOB

HOMMHAJIbHBIM CONpPOTHUBICHUEM 15 KOM.
[Ipu BBIOOPOYHBIX HM3MEPEHUSAX MOJYUYHJIACh CIEAYIOIIAs
BBIOOPKA:
13,2; 14,7; 12,9; 15,3; 12,7, 13,8; 14,1; 12,8; 14,8; 13,5; 14,2;
16,2; 14,1; 13,9; 14,3; 15,1 xOwm.
OnpenenuTh NpaBUIBHOCTh HACTPOUKH CTaHKA.

Tab6muma I13.2
KBauTunu y?-pacupeseneHus

Beposaruocts P (ypoBeHb 3HaunmMoct oo = 1 — P)

0.010 | 0.100 | 0.25 | 0.50 | 0.75{0.90 | 0.95 [ 0.99 | 0.99

0.000 | 0.015 | 0.10 |0.45 |1.32|2.70 | 3.84 | 6.63 | 10.8

0.020 | 0.210 | 0.57 |1.38 | 2.77 | 4.50 | 5.99 | 9.21 | 13.2

0.114 | 0.584 |1.21 |2.36 |4.10|6.25|7.81 |11.3|16.8

AIWIN(RF(<

0.297 |1.064 | 192 |3.35 |538]|7.77|9.48|13.2 |18.4




5 0.554 | 1610 | 2.67 | 435 |6.62]9.23]11.015.0]20.5
6 0.872 |2.204 |3.15 |538 |7.84]10.6 |125|16.8 | 22.4
/ 1.239 | 2.833 |4.25 |6.34 |9.03|12.0|14.0|18.4 | 24.3
8 1.646 | 3.490 | 5.07 |7.34 |10.2 | 13.3 |15.5|20.0 | 26.1
9 2.088 |4.168 | 589 |8.34 |11.3|14.6 |16.9|21.6 | 27.8
10 | 2.558 | 4.865 [6.73 |9.34 |125|15.9|18.3|23.2 | 29.5
11 | 3.053 | 5.578 | 7.58 |10.3 |13.7 |17.2|19.6 | 24.7 | 31.2
12 | 3.571 |6.304 | 843 |11.3 |14.8 | 185 |21.0 | 26.2 | 32.9
13 | 4.107 | 7.041 |9.29 |123 |159|19.8| 223 |27.6 | 34.5
14 | 4660 | 7.790 |10.1 |13.3 |[17.1|21.0]23.6 |29.1]36.1
15 | 5.229 | 8547 |11.0 |14.3 |18.2 | 22.3 | 25.0 | 30.5 | 37.7
16 | 5.812 | 9.312 [ 11.9 | 153 |19.3|23.5]26.3|32.0|39.2
17 | 6.408 | 10.09 |12.7 |16.3 |20.4 |24.7|27.5|33.4 | 40.7
18 | 7.015 | 10.86 | 13.6 |17.3 |21.6 | 259 | 28.8 | 34.8 | 42.3
19 | 7.633 | 11.65 | 145 |18.3 |22.7|27.2|30.1 | 36.1 | 43.8
20 | 8.260 |12.44 | 154 |19.3 |23.8|28.4|31.4|37.5]|45.3
21 | 8.897 |13.24 |16.3 | 20.3 |24.9|29.6 | 32.6 | 38.9 | 46.8
22 | 9.542 | 14.04 | 17.2 |21.3 | 26.0 | 30.8 | 33.9 | 40.2 | 48.2
23 |110.20 |14.85 |18.1 |22.3 |27.1|32.0|351]|41.6 |49.7
24 110.86 | 15.66 | 19.0 |23.3 |28.2 |33.2 |36.4|42.9 |51.1
25 | 11,52 |16.47 |19.9 |24.3 |29.3 |34.3|37.6 |44.3|52.6
30 [ 14.95 | 20.60 | 244 |29.3 |34.8|40.2 | 43.7 | 50.8 | 59.7
40 | 22.16 | 29.05 | 33.6 |39.3 |45.6 |51.8 |557 |63.6|73.4
50 [29.71 | 37.69 | 429 |49.3 |56.3 |63.1|67.5|76.1]|86.6
60 | 37.48 | 46.46 | 52.2 |59.3 |66.9 | 74.4|79.0|88.3 |99.6
80 [53.54 [ 64.28 | 71.1 |79.3 |88.1]96.5|101. |112. | 124.
10 | 70.06 | 82.36 [ 90.1 |99.3 | 109. | 118. | 124. | 135. | 149.




Tabnuua I113.3 KBantunu T-pacnpenenenust CTblo1eHTA

BepostHocTh P (ypoBeHb 3HaunMocTu o/2 = 1 — P)

\% 0.750 | 0.900 | 0.950 | 0.975 | 0.990 | 0.995 | 0.999 | 0.9995
1 1.000 | 3.078 | 6.314 | 12.706 | 31.821 | 63.657 | 318.31 | 636.62
2 0.816 | 1.886 | 2.920 | 4.303 | 6.965 | 9.925 | 22.326 | 31.598
3 0.765 | 1.638 | 2.353 | 3.182 | 4.541 | 5.841 | 10.213 | 12.924
4 0.741 | 1.533 | 2.132 | 2.776 | 3.747 | 4.604 | 7.173 | 8.610
) 0.727 | 1.476 | 2.015 | 2.571 | 3.365 | 4.032 | 5.893 | 6.869
6 0.718 | 1.440 | 1.943 | 2.447 | 3.143 | 3.707 | 5.208 | 5.959
7 0.711 | 1.415 | 1.895 | 2.365 | 2.998 | 3.499 | 4.785 | 5.408
8 0.706 | 1.397 | 1.860 | 2.306 | 2.896 | 3.355 | 4.501 | 5.041
9 0.703 | 1.383 | 1.833 | 2.262 | 2.821 | 3.250 | 4.297 | 4.781
10 | 0.700 | 1.372 | 1.812 | 2.228 | 2.764 | 3.169 | 4.144 | 4.587
11 | 0.697|1.363 | 1.796 | 2.201 | 2.718 | 3.106 | 4.025 | 4.437
12 | 0.695|1.356 | 1.782 | 2.179 | 2.681 | 3.055 |3.930 | 4.318
13 | 0.694|1.350 | 1.771 | 2.160 | 2.650 |3.012 |3.852 | 4.221
14 | 0.692 | 1.345| 1.761 | 2.145 | 2.624 | 2977 |3.787 | 4.140
15 | 0.691|1.341|1.753 | 2.131 |2.602 |2.947 |3.733 | 4.073
16 | 0.690| 1.337 | 1.746 | 2.120 | 2.583 | 2.921 | 3.686 | 4.015
17 | 0.689|1.333 | 1.740 | 2.110 | 2.567 | 2.898 | 3.646 | 3.965
18 | 0.688|1.330 | 1.734 | 2.101 | 2.552 |2.87/78 | 3.610 | 3.922
19 |0.688|1.328 | 1.729 | 2.093 | 2.539 | 2.861 | 3.579 | 3.883
20 | 0.687|1.325|1.725| 2.086 | 2.528 | 2.845 | 3.552 | 3.850
21 | 0.686|1.323|1.721|2.080 | 2.518 |2.831 |3.527 | 3.819
22 | 0.686|1.321|1.717 | 2.074 | 2.508 |2.819 |3.505 | 3.792
23 | 0.685|1.319|1.714 | 2.069 | 2.500 | 2.807 | 3.485 | 3.767
24 | 0.685|1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.467 | 3.745
25 | 0.684|1.316 | 1.708 | 2.060 | 2.485 |2.787 | 3.450 | 3.725
30 |0.683|1.310|1.697 |2.042 | 2.457 | 2.750 | 3.385 | 3.648
60 | 0.679|1.296 | 1.671| 2.000 | 2.390 |2.660 | 3.232 | 3.460
120 | 0.677 | 1.289 | 1.658 | 1.980 | 2.258 | 2.617 | 3.160 | 3.373
0 0.674 | 1.282 | 1.645 | 1.960 | 2.326 | 2.576 | 3.090 | 3.291




Ta6muna [13.4 Keautunu F-pacnpenenenus, BepositHocts P = 0.95 (ypoBenb 3Haunmoctu o = 0.05)

Yncno creneHel cBOOOALI V1

V> 1 2 3 4 5 6 7 8 9 10 15 20 30 60 00

1 161.4 | 199.5 | 215.7 | 224.6 | 230.2 | 234.0 | 236.8 | 238.9 | 240.5 | 241.9 | 245.9 | 248.0 | 250.1 | 252.2 | 254.3
2 18.51 | 19.00 | 19.16 | 19.25 | 19.30 | 19.33 | 19.35 | 19.37 | 19.38 | 19.40 | 19.43 | 19.45 | 19.46 | 19.48 | 19.50
3 10.13 | 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.70 8.66 8.62 8.57 8.53
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.86 5.80 5.75 5.69 5.63
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.62 4.56 4.50 4.43 4.36
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 3.94 3.87 3.81 3.74 3.67
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.51 3.44 3.38 3.30 3.23
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.22 3.15 3.08 3.01 2.93
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.01 2.94 2.86 2.79 2.71
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.85 2.77 2.70 2.62 2.54
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.72 2.65 2.57 2.49 2.40
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.62 2.54 2.47 2.38 2.30
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.61 2.53 2.46 2.38 2.30 2.21
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.46 2.39 2.31 2.22 2.13
15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.40 2.33 2.25 2.16 2.07
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 2.20 2.12 2.04 1.95 1.84
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.01 1.93 1.84 1.74 1.62
60 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.84 1.75 1.65 1.53 1.39
120 | 3.92 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96 1.91 1.75 1.66 1.55 1.43 1.25
00 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.67 1.57 1.46 1.32 1.00




KBautmiu F-pacnipenenenus, coorBeTcTByoIue BepostHocTd P = 0.99 (ypoBenb 3naunmoct o = 0.01)

Yyucio creneHeil cBo0OABI Vi

1 2 3 4

10

15

20

V2 30 40 60 120 00

1 4052 4999.5 | 5403 5625 5764 5859 5928 5981 6056 6157 6209 6261 6287 6313 6339 6366
2 98.50 |99.00 99.17 |99.25 |[99.30 [99.33 [99.36 |99.37 |99.40 |99.43 |99.45 |99.47 |99.4 99.48 |99.49 |99.50
3 34.12 | 30.82 29.46 | 28.71 |28.24 |27.91 |27.67 |27.49 |27.23 |26.87 |26.69 |26.50 |26.41 |26.32 |26.22 | 26.13
4 21.20 | 18.00 16.69 | 15.98 | 15,52 |15.21 |[14.98 |14.80 |14.55 |14.20 |14.02 |13.84 |13.75 |13.65 | 13.56 | 13.46
5 16.26 | 13.27 12.06 |11.39 |10.97 |10.67 |10.46 |10.29 |[10.05 |[9.72 9.55 9.38 9.29 9.20 9.11 9.02

6 13.75 |10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.87 7.56 7.40 7.23 7.14 7.06 6.97 6.88

7 12.25 | 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.62 6.31 6.16 5.99 5.91 5.82 5.74 5.65

8 11.26 | 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.81 5.52 5.36 5.20 5.12 5.03 4.95 4.86

9 10.56 | 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.26 4.96 4.81 4.65 4.57 4.48 4.40 4.31

10 10.04 | 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.85 4.56 4.41 4.25 4.17 4.08 4.00 3.91

12 9.33 6.93 5.95 541 5.06 4.82 4.64 4.50 4.30 4.01 3.86 3.70 3.62 3.54 3.45 3.36

14 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 3.94 3.66 3.51 3.35 3.27 3.18 3.09 3.00

16 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.69 3.41 3.26 3.10 3.02 2.93 2.84 2.75

18 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.51 3.23 3.08 2.92 2.84 2.75 2.66 2.57

20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.37 3.09 2.94 2.78 2.69 2.61 2.52 2.42

22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.26 2.98 2.83 2.67 2.58 2.50 2.40 2.31

24 7.82 5.61 4,72 4.22 3.90 3.67 3.50 3.36 3.17 2.89 2.74 2.58 2.49 2.40 2.31 2.21

26 7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.09 2.81 2.66 2.50 2.42 2.33 2.23 2.13

28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.08 2.75 2.60 2.44 2.35 2.26 2.17 2.06

30 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 2.98 2.70 2.55 2.39 2.30 2.21 2.11 2.01

40 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.80 2.52 2.37 2.20 2.11 2.02 1.92 1.80

60 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.63 2.35 2.20 2.03 1.94 1.84 1.73 1.60

120 | 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.47 2.19 2.03 1.86 1.76 1.66 1.53 1.38

0 6.63 461 3.78 3.32 3.02 2.80 2.64 2.51 2.32 2.04 1.88 1.70 1.59 1.47 1.32 1.00




