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PE®EPAT

JlmrmiomHa pobora: 55 c., 7 puc., 5 Tadi., 5 nox., 19 mirepaTypHuX JKepe.

OOG’eKT JOCHIIKEHHS — MOJEJ JUHAMIYHOTO MPOTrpaMyBaHHI B YyMOBax
CTATHCTUYHOI HEBU3HAYCHOCTI.

[IpeaMeT mOCHKEHHS — 3ajjadya 3aBaHTAXEHHI B yMOBAaX CTaTHCTHYHOL
HEBU3HAYEHOCTI.

MeTta pobOTHM — aHadi3 ONTHUMAJILHOTO PO3B'SA3KY 3aJadl 3aBaHTAKCHHS 3
HOpMaJIbHO PO3TOUICHIMH TIapaMeTpPaMu.

MeToau TOCIIKEHHS — METO/1 TIOBHOT'O TIepedopy.

B numiomHii poOOTI HaBEeJEHO TPOrpaMHy peasBalfio JJis PO3B’sA3aHHS
3a7a4i 3aBaHTAXXCHHA 3 HOPMAJLHO PO3MOAUICHUMH TapaMeTpaMu METOAOM
nepebopy ganux. OTpuMaHO Ta TMPOAHAIIBOBAHO PO3B’SI30K 3ajadl I PI3HUX
KPHUTEPIiB ONTUM aTbHOCTL

MOJIEJII JTUHAMIYHOI'O [TPOTPAMYBAHHA, 3AJAYA
3ABAHTAXEHHA 3 HOPMAJIbBHO PO3IOAUIEHMMU TTAPAMETPAMU,
METOJI I[IEPEBOPY JAHUX, CTATUCTUYHA HEBU3HAYEHICTD,
KPUTEPII OIITUMAJIBHOCTI, MATLAB.
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BCTVYII

AKTyaJnbHICTb 3a/]a413aBaHTXKEHHS [OJISITa€ B TOMY, IO 11 3a/1a4a Ta Pi3Hi ii
MoaudIKaIli IMMPOKO 3aCTOCOBYIOTHCS HAa TPAKTHINl B MPUKJIAIHIA MaTeMaTHIL,
Kpunrorpadii, €KOHOMII, JOTICTHUIN JUIsi TONIYKY ONTHMaJIbHOIO 3aBaHTaXKECHHS
PBHHX TPAHCTIOPTHUX 3aCO0IB: JIITAKIB, KOpaOJIiB, aBTOMOOLIIB, 3aTI3HIYHMX BarOHIB
tomo. KoxXHOro pasy, Ko 3'SBiasS€ThCS HEOOXTHICTh PO3MICTHTH TOBApH Ha CKIadl
a00 3aBaHTAXXUTH B TPAHCTIOPTHUM 3aci0, 3'IBISIETHCS MpoOiieMa — PO3MICTHUTH
BaHTaX TakK, MO0 3alHATU SKOMOra MEHIIEe MICI, TOOTO PO3B'sI3aTH 3a/1ady Mpo
ONTUMaJibHE 3aBaHTAKCHHS.

BaxxnuBuM € BpaxyBaHHs BHIIAJIKOBOTO XapaKTepy MPOLECIB, 10 BUHUKAIOTH
B cucTeMax. ToMy aKTyaJbHAM € pO3B’SI3aHHA 3a/ladi 3aBaHTAXKEHHI B yMOBaX
HeBM3HAUCHOCTL.  HaWmpocTimmM  BHIOM  HEBU3HAYEHOCTI €  CTaTUCTHYHA
HEBM3HAYCHICTh, SKy MOXHa 3a7aTH (yHKIGEIO po3moauty, abo THIOM 1
nmapaMeTpaMu po3moAauTy. Mo)kHa OYIKyBaTH, IO y IFOMY BHIAAKY JJISI OKPEMHX

pean3airii HabopIB BUMAIKOBUX IapaMeTpiB ONTHUMaJIbHI INTaHA OyIyTh PI3HI.



1 AHAJII3 JOCJIJDKEHD I TYBJIKALA

3amava 3aBaHTaXeHHs (IHIIIA Ha3Ba — 3ajada Mpo prok3ak, aHrir. Knapsack
problem) e akTyanbHOIO 1 TOCHTH 3aTpeOYBAHOIO 3 TOYKH 30pYy il 3aCTOCYBaHHSI B
peaiibHOMY KUTTL Lle onHa 3 3a1a4 MaKkcUMi3allii, METa IKOI BU3BHAYUTH K YKIACTH
SIKOMOra OUThLIE IIHHUX pedyei B PIOK3aK, 32 YMOBH, 110 3arajbHuil o0csr (abo Bara)
BCIX MpPEIMETIB, 3JaTHUX MOMICTUTHUCS B PIOK3aK, 0OMeEKeHUI. 3a1aua 3aBaHT KESHHSI
Ta ii Mmoaudikalli 4acTO BHHUKAIOTh B €KOHOMIII JJII 3HAXOKCHHS ONTHMaJIbHOTO
3aBaHTA)KCHHS TPAHCIIOPTY (JIiTaka, Moi3zia, TproMy Kopabiist) abo ckiamy.
3amauy 3aBaHTaXeHHI (3agady Mpo prokK3ak Ta il mopudikarii) Oys0
JTOCIIKEHO B 6araThoX poOdoTax, HAMPUKIA/;
— benrnman P., [peiidyc C. Ilpukmagni 3amadi  JUHAMIYHOTO
nporpamysanss (1965 p.) [1];
— Cxmsip b. Hudposuii 3B'si3ok: TeopeTwdHi OCHOBU 1 MPaKTUYHE
3actocyBanns (2003 p.) [2];
— Taxa X.A. Benenns B gochimkenns oneparii (2005 p.) [3];
— JlexxnboB A.B. JluHamiuHe NporpaMyBaHHS B €KOHOMIYHHX 3aJadax»
(2010 p.) [4];
— ['permioB A.A. MateMaTHaHI METOIN NPUHAHATTS pimeHb (2014 p.) [5];
— Conric M. Beesenns B ananiz aaropurmie (2019 p.) [6] Ta in.
3HauHMil iHTEepec A0 wiel 3anadi OyB BUKIMKAHUNA OCTATHBO MPOCTHM il
(OpMYITIOBaHHAM, BEJMKOK KUIBKICTIO il PI3HOBHUIIB, BJIACTHUBOCTEN 1, BOJHOYAC,
CKJIQJIHICTIO aJITOPUTMIB iX po3B's3aHHsA. Bimoma Ha ChOroaHi OUIHIICTH aJITOPUTMIB
Ha MPAKTHII 3/1aTHI PO3B'sI3yBaTH Pi3HI OCTAHOBKH 3a]1a4 JOCUTH BEJIMKHUX PO3MIpIB.
OnHak, yHiKaibHe (PopMYyITIOBaHHS 3ajadi, a TAKOX TOW (PaKT, 110 BOHA TIPUCYTHS SIK
ma3ajgada y OUlbIMX, JCHIO 3arajibHIIMX Npo0jeMax, PoOUTh 1i BaXKJIIMBOKO JJIS
NPOBE/ICHHS HOBUX HAYKOBHX JIOCIIIKCHb.
Haouna iHTepnperaris 3amadi mMpo POK3aK MpuBEJa O TOTrO, IO BOHA

3HAMIIA IIMPOKE 3aCTOCYBAaHHS B pPIBBHUX O00JACTAX 3HAaHb: B MaTEMAaTHII,



iHpopMaTHIl Ta Ha CTUKY LMX HayK — B Kpunrorpadii. B ommiii 3 pobir B3
OOYMCIIOBAJIbHOI ~ JIHIBICTUKM [7]  3amporoHOBaHO  (OpPMYJIOBAaHHA  3ajauvi
aBTOMATHUYHOTO pedepyBaHHs TEKCTIB, OKPEMHUH BHINAJOK SIKOI BIAINOBIIAE
MOCTAHOBII 3aja4i PO paHelp.

Ha migcraBi 3ajmadi mpo prok3ak OyB CTBOpPEHMH MEPIIMIA aJIrOpUTM
acumeTpuyHoro mmdpysannsi. llle B 1976 poui inest kpurrrorpadii 3 BIIKPUTUMU
KIrouamMu Oysa Brepie npeactapineHa Y irdirmom Jiddi 1 MapriHom XemmmaHoM Ha
HarmjonanpHiii komm'roTepHiid koHdeperni (anria. National Computer Conference)
[8]. ¥V ramy3i kpumroanamzy B 1977 poui Oymo omyOJikoBaHO METOH '3ycTpid
nocepenuHi" Ta 3alpoIiOHOBAHO BIINMOBiMHY araky (amria. Meet-in-the-Middle
Attack), sKy Ha3zBaHO KJacoM AaTak Ha KpUNTOrpadHl aJIrOpUTMH, U0
ACHMIITOTUYHO 3MEHIIYIOTh TPHUBAJICTH TMOBHOTO TEepedopy 3a paxyHOK MPUHIIUITY
"po3 AU 1 BOJIOAPIOi", OIHAK 3HAYHO 30UIBIIYIOTH 00'€M HEOOXITHOI maM'aTi [9].

Takoxk 1 3amaya MOXKE CIYTyBaTH MOJCJUIIO ISl PO3B'SI3aHHS BEJMKOL
KUTbKOCT1 mpomuciioBux 3aaad [10], a came:

® pPO3MINICHHA PI3HUMX MPEJAMETIB Ha CKIaAl 3aJaHoi IUIOINN, Jie¢ TOTPiOHO
MaKCUMaJIbHO 3aTllOBHUTHU IUIOILy CKJIAQy TNpeAMeTaMu MaKCUMajbHOI
IIHHOCTI;

® PpO3KpIi TKaHWMHHM, 1€ 3 HASBHOIO KycKa MaTepialdy MOTPIOHO OTpUMAaTH
MaKCUMaJibHy KUIbKICTh BUKPIMOK MEBHOI (POPMHU, TOTPUM YIOUUCH OOM €KEHHS
Ha TEKCTYpPY TKaHHHY,

® pPO3PaxXyHOK ONTHMMAaJIbHUX KaITaJIOBKIAJCHb, JI€ TMiI dYac IUIaHyBaHHS

MOAAJBINOl JIUTBHOCTI BUPOOHMYOI CUCTEMH, SIKa CKIAJA€ThCA 3 JEKUIbKOX

HITPUEMCTB, HEOOXITHO BU3HAUMTH, SIKY CyMY KOIUTIB BHAUIMTU KOKHOMY 3

HUX, 100 OTpUMAaTH MAaKCHUMaJIbHUM 3arajbHUd NpUOYTOK B IXHBOTO

BUKOPHUCTAHHS.

VY nirepatypi MOXHa 3yCTPITH OOIPYHTYBAaHHS 1 aHa/3 O0aratboX METOIB
pPO3B’sI3aHHS 3a/adi 3aBaHTaxeHHsA. Ll 3amaya Moxe OyTw po3B’si3aHa TOYHHMU,
HAOMDKCHNMHU 200 CTOXaCTUYHMMH METodaMU. J[0 TOYHMX METOIIB BiTHOCSTBLCS

HOBHUI TIepeOip 1 METO riTok i KopaoHiB [3].



['pyna HaOmDKEHMX METOAIB MPEJACTABICHA PI3BHOBUIAMH  METOAY
nuHaMigHOro mporpamyBanHs [1-6]. JIunamiune nporpamysanns (/{I1) Bm3Hauae
ONTUMaJIbHE PIIIEHHS 7T — MIPHOI 3aja4l NUIIXOM il JICKOMIMO3MUIN HA N eTaliB.,
KOXKEH 3 SKHX MpeJICTaBIsie€ M3ajady 1010 OHiEl 3MiHHOL OO04YHCIIOBaIbHA
mepeBara TakKoro IMAXOMy TOJSITae B TOMY, IO MM 3aiiMaeMocs PO3B’SI3aHHSIM
OJTHOBUMIPHMX ONTHUMBAINMHMX 3ajJa4d 3aMICTh BEJIMKOI 7T — MipHOI 3ajadi.
dyanamenTaabaM TpuHIMNIoM /11, 1o cTaHOBUTH OCHOBY JIEKOMTIO3MITI 3aa4l Ha
eTaly, € ONTUMAJILHICTh. Tak K MpUpoJa KOXKHOTO €TaIly PO3B’A3aHHS 3aJI€KUTh Bill
KOHKpPETHOI onTuMmizainiHoi 3agayi, JII He mpomoHye o04YuCIIIOBaIbHUX aJTOPUTMIB
Oe3nocepeHbO I KOKHOro erarmy. OOYHCHIIOBaJIbHI ACHEKTH  PO3B’SI3aHHSA
ONTUM BaLMHUX 3a7]ay Ha KOXKHOMY €Taml MPOECKTYIOThCSA 1 Peali3yloThCsl OKPEMO
(110, 3BMMAHO, HE BUKITIOYAE 3aCTOCYBAHHS €MHOTO aJrOPUTMY JUISl BCiX €TAllB).

3ajaya npo PrOK3aK - I 3aj1a4a MUI0YHCEILHOTO JIHIHHOTO MporpaM yBaHH 3
OyneBUMH 3MiHHMMU. 1i pPO3B’A3aHHA JOCATAETHCS HA JEAKi MAMHOKHHI 2"
KOMOIHAITH, Mo (OpMYy€ETHCS PIBHIMHU HAOOpaMH 3MIHHHX X ;, 110 3aJ0BOJIBHIIOTH
oomexxeHHaM. Binomo, mo 3agavya € NP - noBHOIO, TOOTO 1151 HEi TEOPETUUHO HE
ICHY€ TOJIIHOMIaJIbHOT'O 32 YacoM po3B’si3aHHs anropurmy. Cepel eKCTIOHEeHIIIAIbHIX
aJIrOpUTMIB HAHOUIBII NPUAATHUMHU € TI, 110 PEATBYIOTh CXEMY T'UIOK 1 MEXK, METOJ
JUHAMIYHOTO TPOrpaMyBaHHs, aJWTUBHUKA ajroputMm bamama, a Takox iHII
pO3pO0JICHI aNTOpUTMHU. XodYa Il aJdrOpUTMHU 1 OIHEHI 3a OOYMCIIIOBAJIHHOIO
CKJIQTHICTIO, pa30M 3 THM BOHHM HE MAalOTh NMPAKTHYHUX OIIHOK PO3B’S3aHHS 3a/1aY,
OIIHOK pOOOTH aJrOPUTMY B CEPETHHOMY, IO YK€ BAXKIIMBO IS iX 3aCTOCYBAHHS.
B po6ori [11] HaBegeHO KOHCTPYIOBAHHS 1 €KCIIEPUMEHTAIbHE JOCIIKEHHI TPhOX
aJropuTMiB, MPU3HAYEHNX JIJIS1 PO3B’sI3aHHA 3aJa4i Mpo prok3ak. /[Ba 3 HUX — MeToA
TUIOK 1 MEX 1 JAMHAMIYHOIO NPOrpaMyBaHHi - JIO3BOJIAIOTH OTPHUMATHU TOYHI
PO3B’SI3KM, TPETIA METOJ — EBPUCTUYHMUA - Jla€ HAOJIDKEHl PIMICHHA 3a]adl
HaBonaTbcsi NOpIBHAJIBHI XapaKTEPUCTHUKU aJITOPUTMIB, HA MIACTAaBI YOr'O JIatOThCs
PEKOMEHAIIii 010 X MPAKTUYHOTO 3aCTOCYBaHHS.

B po6oti [12] po3rasigaeTbesi anropurM TOYHOTO PO3B’S3aHHA 3aaadl Mpo

PIOK3aK METOJIOM JMHAMIYHOTO MporpaMmyBaHHs. KItO4oBOIO OCOOJMBICTIO JTaHOTO
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aJIrOpUTMY € JIHIMHA 3aJIEKHICTh YAaCOBOI CKJIAJHOCTI aJIFOPUTMY B PO3MIPHOCTI
3ajaul. JloCHIKEeHHsI alropurMy JWHAMIYHOIO MPOTrpaMyBaHHsS aKTyaJlbHO, TaK SIK
HOro MBUIKOII0 BU3HAYAE CTIMKICTh PIOK3aYHUX CUCTEM LIM(pyBaHHS.

AJITOpUTMHU  MYpaAIlIMHAX KOJIOHIA - 1€ HOBI TEPCHECKTHBHI METOIHU
ONTUM13allii, M0 0a3yrThCS HAa MOJICJIIOBAHHI MOBEIHKK KOJOHIi Mypax. Koonis
Mypax MOKe po3TJIIAaTUCS SIK OaraToareHTHa CUCTEMA, B SIKIM KOXKEH areHr (Mypaxa)
(GyHKITIOHYE 3a Iy)K€ TPOCTUMHU TMpaBWIaMHu. Ha mpoTmBary Maibke MNpuMITHBHINA
TIOBE/TIHIIl arc¢HTIB, TMOBEJIHKA BCIET CHCTEMH BUXOJIWTH HAmNpOdya pPO3YMHOM. 3a
JIOTIOMOT'OI0 MYpPAIllMHAX aJITOPUTMIB OyJM po3B’s3aHl Takl 3ajadi KOMOIHATOPHOL
ONTUM3alli, SIK 3ajada KOMMIBOsDKEpa, KBaJpaTHIHA 3ajada Mpo TMPU3HAYCHHS,
3aJjaya MaplmpyTu3allii BaHTaXIBOK, 3ajlada KaJeHIApHOTO IUIAHYBaHHs, 3ajada
po3dapOoByBaHHs rpada, a TAKOK PO3IIITHYTO 3a/1a4dy Mmpo prok3ak [13].

Cratts [14] npucBsiueHa TOCIHKCHHIO PI3HUX PO3IIUPEHb KJIACUYIHOI 331241
IpO PIOK3aK Ha BUMAJIOK, KOJIM Pi3HI eJleMeHTH (OpMYIIIOBaHHA 3ajayl 3a3HaloTh
MEBHOTO CTYICHIO HEBU3HAYEHOCTI, OMWCAHOI BHWIAJKOBMMHU 3MiHHMMHU. lle
NPUBOJIUTH TIPOOJIEMY pIOK3aka Yy cdepy CTOXaCTHIHOIO TMporpaMyBaHHA. Y I
po0OTI OyJI0 3alpPOIOHOBAHO MOJEHL JBOCTYICHEBOrO KBAJPATHYHOI'O PIOK3aKa 3
perpecom, B SIKiii BBEJICHO OOMEIKEHHS MMOBIPHOCTI HA EMHICTh PIOK3aKa Ha TICPIIIi
cTyneHl. Take oOMexeHHs1 0yJI0 BUKOPUCTAHO BIIEPIIIE B IBOCTYIEHEBI MOJIEIII.

B crarTi [15] Oyno po3rissHyTO HeBM3HAYCHMI BapiaHT 3ajadi 3 PIOK3aKOM,
npy SIKOMY Bara rpeMeTiB 3a34aJIeT1Ib TOYHO He BioMa, aJie HaJIeXKHTh J10 33/1aHOTO
IHTEepBaly, a BEpPXHSI Me)Ka HAKIAJAa€ThCs HAa KUIBKICTh TPEIMETIB, Bara SKHX
BIUIPBBHAETHCS BiM oOdikyBaHoi. Jlmsg 1mie€i mpobmemu Oyno HaJaHO alroOpuTM
JTUHAMI9HOT'O TIPOTPaMyBaHHS Ta MPEICTABICHO METO/H, CTIPSMOBaHI HA 3MEHIICHHS
HOro MPOCTOPOBOI Ta YacoOBOI CKIaaHOCTI. Takoxk, Oys0 00UYHCITIOBAIBHO MOPIBHSIHO
¢(PEKTHUBHICTH 3amlPOIOHOBAHOTO AJMOPUTMY 3 pe3ylbTaTaMHW PIB3HAX TOYHHX
aJTOPUTMIB.

B pobGori [16] Oymno peam3oBaHO METOJ TMOBHOrO mepebopy 1 JBa
CTOXaCTUYHUX METOAM PO3B’SI3aHHS KJIACHMYHOI 3aJaul MpO PIOK3aK: KaaloHWi i

T'C€HETUYHUM AJI'OPpUTMH. HpOBGI[eHO HOpiBHSIHHfI POBTIEIHYTHUX MeTOIIiB. Takox B
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naHii poOori Oynu po3B’s3aHl, SK MPHKIAA, KIACHMYHA 3ajJada Mpo PIOK3aK 1
NpaKTHUYHA 33/a4a 3HAXOJ[P)KCHHS ONTUM aJIbHOT'O 3aBaHTAXKEHHS TPAHCIIOPTY.

Akimo noTpiOHO 3HAWTM TOYHMM PO3B’A30K 3aJayl, TO HEOOXITHO
BUKOPUCTOBYBAaTH TOUYHMM MeToJ. OCKUIbKM METOJ TIOBHOTO MEpedopy OayxKe
TPYAOMICTKHH, TO pO3MIp PIOK3aKa 1 KUIbKICTh MPEAMETIB NPHU HOro BUKOPUCTAHHI
MOBHUHHI OyTH OOMEXxeHl. SIKIo mepeOupaTty BCi MIMHOXKHHM JaHOTO HAOOpy 3 N
NpeIMETIB, TO BUMAE pO3B’s3aHHS CKIaaHOCTI He MeHme Hbk O (2n). CtoxacTudHl
METOAM TMPAIOIOTh 3HAYHO INBHWAIIE TOYHMX METOJIB, ajieé BOHA MOXYTh He
3HAXOJIUTH TOYHWM pO3B’SA30K. ['€HETHMUHMI aJTOPUTM € OJHMM 3 HAMIIBHAIIMX
anropurMiB. HenomikoM IbOro ajropurMy € Te, 10 B JACSIKHX CUTYallsiX BIH
3HAXOJUTh JIOKAJIbHUIA €KCTPEMYM 3aMICTh Ilio0asibHOr0. BinOyBaeThces 1ie uepes Te,
0 aJrOpUuTM MOXKE 3aKIHYyBaTUCS HE TUIBKM MpPU JOCSTHEHHI ONTHMaJIbHOTO
PO3B’A3KY, @ i HACTYIIHUX YMOBaX:

* MPOMICHO MAKCHMaJbHO 3aJIaHe YHCJIIO ITepalli;

* IPOVIIIOB MAaKCHMaJIbHUM YacC, 3a/IaHUI JIJI1 BUKOHAHHS AJITOPUTMY;

* TIPY TIEPEXO/I1 10 HOBOT'O TIOKOJIIHHS HE BiIOYBAETHCS ICTOTHUX 3MIH.

B crarti [17] meromamu KOMITIOTEPHOTO MOJETIOBAHHA IOCIIIKEHO 3amady
ONTUMAJILHOTO  PO3MOJIIYy 1HBECTUIA B yMOBaX CTAaTUCTUYHOI HEBM3HAYEHOCTI. byIo
po3pobiieHo mporpamMHe 3a0e3reueHHs sl PO3B’sI3aHHA 3a7adl pO3MOAITY 1HBECTHINN B
TaKMX YMOBAaX. 3alpONOHOBAaHO pI3HI BapiaHTH KpPUTEPIIB ONTUMAIBHOCTI. K mpHKIaf,
PO3rIIHYTO 3a71a4y 3 BXiI[HI/H\/II/I JaHUMH, IIIO0 l'[iI[l'[OpSII[KOBYI-OTBCH 3daKOHY HCIICPCPBHOT O
piBHOMipHOTO po3mnoniny 3 10% BigxwieHHIMH BijJ JeTepMiHOBaHMX 3Ha4ucHb. [lOKa3aHo,
0 y IIbOMY BHIIAJKY MOXJMBI JEKUIbKa BapiaHTIB IUIAHIB, K1 JIJIT KOHKPETHHX
peasalyii BUMaJKOBUX MapaMeTpiB MOXKYTh OYTH ONTUMAabHUMH. HaBemeHo aHaii3

PO3B’s3KiB 3a I'SIThMa KPUTEPISIMU ONTHMAJILHOCTI.
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2 3AIAYA 3ABAHTAXKEHHA 3 HOPMAJIBHO PO3ITIOAUUIEHUMNA
ITAPAMETPAMU

2.1 IlocTaHoBKa 3a1a41

PosrnssHemMo  HacTynmHy  TOCTaHOBY — 3ajaaul  3aBaHTaxeHHs. Jlirak
3aBaHTAXYETHCS TIpeAMETaMu N pi3HKUX TUMiB. KoxkeH npeaMeT Tuily j 1ae g0Xia Cj
OIMHHUIIb 1 BaXKUTh d; TOH. BaHTa)OMIHOMHICTH JITaKa - b ToH.

HeobxinHo oOpaTu mpeaMeTH, 3aBaHTaXEHHS SKUX JIO3BOJUTH OTPUMAaTH
MaKCHMaJIbHHM 10Xi1 0e3 MepeBHINCHHS BAHTAXKOIMIHOMHOCTI jiTtaka [3].

AJle Ha MPaKTHII JOXOAW TOYHO HE BifoMI1 TOMY aKTyaJbHAM € PO3B’sSI3aHHS
pO3TISTHYTOI 3a/ladi B YyMOBaX HEBH3HAUCHOCTL MeETOr poOOTH € JOCITKESHHS
BIUIMBY CTATUCTHYHOI HEBM3HAUCHOCTI HAa ONTHUMAaJbHUM pPO3B’S30K 3ajadi
3aBaHTAKCHHS.

Ak mpukian po3rIITHEMO 3a7ady MPO 3aBaHTAXKCHHS JTaka 3 BXITHAMH
mammvu: 1= 3,b =5, a; = [3,2,1],¢; mianopsaaKoByIOThCA 3aKOHYy HOPMAJbEHOIO

posmoziny 3 50% BimxwieHHIMH Bin 3HaueHs [45,30,15].

2.2 IlporpamHa peanBaiys 3ajaadl 3aBaHTAXEHHI 3  HOPMaJIbHO

PO3TIO/IVIEHUM U TIapaMeTpaMu

Bimomi peximbka anropurmiB [3] po3B’s3yBaHHA 3aaadl 3aBaHTAKCHHS.
byaeMo po3B’sa3yBaTH 3a1aqy METOIOM Tiepedopy, SIKUi peatizyeMO 3a JOTMOM 0T 00
nakety MATLAB [18-19] (auB. nox. A).

BxinHnmMu JaHMMU TIpOrpaMy € 3HAYCHHS: b — BaHTaXKOMIHOMHICTH JIiTaka,

a,j = 1,3 — Bara mpeamertiB, ¢;,j = 1,3 — noxig, oTpuMaHuid Bl TIEPEeBE3CHHS

TpEIMETIB.
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BXimHy MaTpuipo ¢j, IO HIANOPAJKOBYETHCS HOPMAlbHOMY 3aKOHY
posnioauty 3 50% BigxwieHHIMH, OyaeMoO 3ajaBaTH 3a JONOMOIOK (PyHKIi
normrnd(MU,SIGMA) maketry Statistics Toolbox mporpamMmHoro cepemoBuiia
MATLAB [18-19].

@Oyuxms - normrnd(MU,  SIGMA)  —  npumsHaduena  aias  TeHeparii
TICEBIOBHIAIKOBUX YHUCEJI 32 HOPMAaJbHUM 3aKOHOM JUIS KOXKHOI IIapH MapaMeTpiB:
MU — matematuune ouikyBanusi, SIGMA — cepeanbokBaipaTuuse BinxwieHss. s
KOXKHOTO BUMAJIKY BIIXWICHHA HEoOXimHO minOupatu 3HaueHHs SIGMA.

Jlist po3rIIAHYTOrO NPUKJIAay MaTpPHLS C; Oyle MaTH HACTYIIHUN BUIJIS:

¢ = [normrnd(45,4.5)normrnd(30,3)normrnd(15,1.5)].

IIpu KO)KHOMY 3aIyCKy Iporpama po3paxoBye 3Ha4eHHs C; (puc. 2.1).

47.4185 35.5017 11.6117
48,8788 30.3563 13.0385

43.0488 31.0278 20.3676

Pucynok 2.1 — Ipuknann 3Ha4€Hb MATPHLI Cj, PO3NOAVIEHMX 3a HOPMaJIbHUAM

3aKOHOM

B nporpami peanizoBaHO METOI TNEepeOdOpy 3HAXOMKEHHS ONTHMAabHOTO
po3B’s3Ky 3ajaul. CrnoyaTKy BHU3HAYA€EMO BEPXHIO MEXY KUIbKOCTI NPEAMETIB JJIsl
KOXKHOr0O THIly. 3MIHHI X; BIANOBIIAIOTH 33 KUILKICTH NPEAMETIB j - TO THIY JUIA
3aBaHTaXCHHS JliTaka. Tak sk Bara X3 OJTHOTO MPEIMETY TPETHOTr0 THITY TOPIBHIOE 1,
TO MaKcuMaJjbHa KUIBKICTh OJMHHMIL IHOTO THILy, SIKAa MOXKE OyTH 3aBaHTa)KeHa,
nopiBatoe [5/1] = 5. Ile o3Hadae, M0 MOXKIMBUMH 3HAUCHHSIMH I X3 OyIyTh

sHauenss 0, 1, 2, 3, 4, 5. Tak camo po3paxyeMo 3HAYEHHS JJIs1 IPEMETIB PYroro
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TUIly X, (Tak SIK Bara X, OJHOTO MNPEAMETY JPYroro THILy JOpPIBHIOE 2, TO
MaKcuMajbHa KUIBKICTh OJIMHWIIL IHOTO THIYy JopiBHIOE [5/2] =2, T00OTO
JOIMYCTUMUMH 3HAYEHHAMU OyayTh 3HaueHHs 0, 1, 2) Ta mpeaMeTiB MepIIoro THUITY
X, (Tak K Bara x,; OJHOTO MPEAMETY TEpIIOro THIly JOPIBHIOE 3, TO MaKCUMaJbHa
KUTbKICTh OJIMHWIIL I1hOTO THIy JjopiBHIOE [5/3]= 1, TOOTO HmOmMycTUMUMHU
3HaueHHAMH OyyTh 3Hauenns 0, 1). ChopmyeMo BEKTOP BCIX MOXKIMBMX HAOOPIB X;.

Jlasi B porpaMi paxyemo Bary KOKHOrO HaOopy x; npeameTiB. [TopiBHIOEMO
OTpYMaHi 3HAYSHHS 31 3HAYSHHSIM BaHTaKOMTHOMHOCTI JIiTaka Ta 3HAXOAMMO JTOXIIT
Bl TEpeBe3eHHs TMpeIMeTiB s TuUX HAOOpiB, Bara SKHX HE MEPEeBHIIyE
BAHTXXOIIMOMHICT JiTaka. Bu3Hayaemo HaOip 3Ha4eHb X;, IO JalOTh
MaKCHUMaJIbHUAM TIPUOYTOK Bi MEPEBE3CHHS, Ta 3HAYCHHSA JIOXOAY BiJl MEpPEBE3CHHS

1IbOro Habopy mpeaMeTiB (puc 2.2).

X opt =
0 1] 5
f opt =
97.761%9

X _opt =
1 L]

%]

f opt
80.4085

® opt
o 0 5
£f opt =

g6.1727

Pucynok 2.2 — [Ipuknaau pe3yabTatiB poOOTH MPOrpamMu



2.3 PesynpTaTH pO3paxyHKIB

PO3MOJIUIEHUIMH NTapaMeTpaMu

3a/layl  3aBaHTAXEHHA 3

15

HOpM aJIbHO

3podumo 1000 3amyckiB mporpaMu. J{Jisi KO’KHOro 3amycKy 0ynemo (ikcyBaTu

ONTUM aJIbHUM TUIaH Ta 3HAYCHHS J0Xoay (puc. 2.3).

1 1 0
82,9212
79,8361
85,5922

77,375
83,2475
84,5854
74,5503
82,1211
68,3212
77,2802
78,1161
74,1089
70,6868
79,8672
75,4168
77,3247
74,7927

71,038
80,6196
80,3962

77,558
88,2154

74,102

77,875
73,6008
71,6405
79,4824
77,5916
80,1411
81,0664

78,809
70,0503
81,6984

0 0 5
101,838
97,7619
86,1727
87,2268
85,7879
85,2772
79,7078
83,3802

79,144
78,6615
85,6448
86,9077
81,2632
80,4169
77,2764
80,5452
85,7752
72,9565
83,4562
82,2317
77,5013
81,4652
82,7932
75,3847
73,9046
86,4755
87,0259
77,0705
69,4417
75,0935
84,3184
72,9145
78,5373

1 0 2
80,4085
75,7912
72,0076
87,8213
87,1967
73,3119

92,223
82,0475
76,6445
72,9641
73,7875
75,0937
88,0327
74,1243
80,2911
76,2208
83,0759
83,6737
73,0952
80,6032
79,5029
79,6291
84,1993
88,5766
84,0529
73,6473
84,1303

71,771
76,6063
75,4008
77,1633
77,8045
79,9155

0

2 1
82,2985
75,5823
74,0244
83,0413
68,9538
79,1844
78,7102
81,5193

72,002
71,6415
78,4708
80,9123
82,7712
71,9656
92,6392
77,7505
76,4571
83,5542
84,8622

79,026
81,1559
78,4836

83,779
78,2434
81,1279
84,7712
83,7546
83,0049
75,1258

80,549
81,3586
83,8962
82,4156

Pucynok 2.3 — Bupizka 3 Tabnuiy 3Ha4eHb po3paxyHKy nporpamu st 1000 3amyckis
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Js 1000 3amyckiB Oyno OTpUMAHO YOTHPU HAOOpU ONTHUMAJbHUX IUIAHIB:
(1,1,0), (0,05, (1,0,2), (0,21). Posmomin mpuOYTKIB Ui BCIX IMX BapiaHTIB
NPOUTIOCTPOBAHO HA JlarpamMax THIly «IIMK 3 BycaMm», 1O Oyiu moOyaoBaHI 3a
noromororo dynkiii boxplot moBu mporpamyBanus R (nmuB. gox. Bb). Ilo moesxumi
SIIMKIB 300pa’kK€HO M DKKBAPTWIBHUN pO3Max BHOIPKHU Il KOXKHOTO 13 OIT UM aJIbHUX
HaOopiB. Cepenns miHiA (MemiaHa) 300pakye cepeaHe 3HaAueHHI BHOIpKU. Bycu
MOKa3yI0Th TMOBHUM po3Max gaHuX. Ha KIHIIX ByciB 300pa’keHO MakCHMajbHE 1

MiHIMaJIbHE 3HAYSHHS BUOIPKHU JIJIT KOJKHOTO 13 YOTHPHOX IUIaHIB (puc. 2.4).

1000 3anyckis
o | I
O - ! !
o | ! i :
@ i ! |
v i ' i
e ' :
) !
=
& 8
o i i !
- 1 H I
o
w T T T T
110 005 102 021
[naH

Pucynok 2.4 — Pe3ynbratu po3paxyHkiB st 1000 3amyckis

Jns momanpIoro aHadizy OTPpUMaHHMX pe3yibTaTiB 3pooumo 1me 3000
3amycKiB. bymeMo mocimoBHO (PIKCyBaTH ONTHMaJIbHI IUIAHKM Ta 3HAYCHHSI JOXOIY

st 2000, 3000 ta 4000 3amyckiB. [ KOXHOT JOJATKOBOI THCSY1 3aMyCKiB (JIUB.
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non. B-J1) 6ynemo OymyBaTu BiATIOBITHO AlarpaMy THITY «SIIHK 3 Bycamm» (puc. 2.5—

2.7).

2000 3anyckiB

HoLAgud| |

v

0z

021

102

005

110

Mnax

Pucynok 2.5 — PesynsraTu po3paxyskiB ajs 2000 3amyckiB

3000 3anyckiB

Nolhgud| |

0]

0z

021

102

005

110

[naH



18

Pucynok 2.6 — Pe3ynbTatu po3paxyskis nist 3000 3amyckiB

4000 3anyckiB

100
|

-

60
|

MpKrbyTok

40

110 005 102 021

[nax

Pucynok 2.7 — PesympraTu po3paxyskiB a1 4000 3amyckiB

Sk 6aunmo, ans Beix 4000 3amycKiB OTpUMaiid YOTUPH BapiaHTH OITHM aJIbHHX
mwiauiB: (1,1,0), (0,0,5), (1,0,2), (0,2,1). HeobximHo oOpaTu oauH 13 BapiaHTIB, IO
3a0e3MeYnTh MaKCUMaJbHUX JOXiN Big mepeBe3eHb. s 1OTO MpoaHAT3yeEMO

OTpUMaHi J1aHi 32 PBHUMU KPUTEPIIMU ONTUM AJTbHOCT.

2.4 AHani3 po3paxyHKiB 3ajadi 3aBaHTa)XCHHSI 3 HOPMaJIbHO PO3TOIUICHUMH

nmapaMmeTpamu

[IpoaHanizyeMo OTpUMaHI YOTHPU ONTHMMajbHI HAOOpU 3a KUIBKICTIO TOSBU

KOYKHOT'O TIaHy BITHOCHO 3arajbHOi KUTbKOCTI 3aImycKiB (Tad. 2.1).
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Tabmmg 2.1 — KUlbKiCTh ONTUMajbHUX PO3B’SI3KIB

Hab6ip KUIBKICTB, BIICOTKH
1000 2000 3000 4000
110 21,2 21,3 219 21,6
005 34 33,85 33,16667 33,125
102 154 15,45 16,16667 16,9
021 294 29,4 28,76667 28,375

[Ipu BHOOpPI OAHOTO 3 YOTHUPHOX IUIAHIB HEOOXITHO BPaXOBYBATH 1 KUIBKICTH TIOSIBU
BIATIOBITHOTO IUIAHY JO 3arajbHOi KUTBKOCTI 3aIlyCKIB, TOMY IO OUIBIN HaJIIHHAM
IJIS peajidalii € TOW IUIaH, MO 3 SBISE€THCS YacTille, HDK IHII. 3a UM KPHTEPIEM
ooepemo mian (0 0 5), romy mo i 1000, 2000, 3000 Ta 4000 3amyckiB BiH Mae
HalOUIbIIy KUIBKICTh TOSIB Y BIACOTKaX BIJHOCHO 3arajlbHUX KUIbKOCTEM 3aIlyCKIB
BIITIOBITHO.

Metoro po3risHYTOI 3ahadi € OTPUMAaHHI MAaKCHUMaJbHOTO JIOXOMY Bif
MEPeBE3CHHI MPEeAMETIB, TOMYy Tpeba PpO3TISHYTH 1€ OWH KpPUTEPIM.
[Ipoananizyemo oTpuMaHi pe3yibTaTH BITHOCHO CEpeIHbOAPU(PMETUIHOTO MPUOYTKY

Ut KoxxeHoro wiany aist 1000, 2000, 3000 ta 4000 3amyckiB (Tadi. 2.2).

Tabms 2.2 — CepenapoapudMeTHIHAN TPUOYTOK

Hab6ip Cepennboapudm e TUUHUIA TPUOYTOK, Of.

1000 2000 3000 4000
110 79,2901 79,0990 79,0541 78,9535
005 81,1499 81,1070 81,2094 81,1340
102 78,5848 78,5774 78,6504 78,5918
021 80,1073 80,1103 79,9937 80,0082
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3TiIHO 1HOro Kpurepito ciin odpatu 3HoBY mwiaH (0 0 5), Tomy 110 BiH 3a0e3mneuye
HaOUTb LN cepeIHbOoapr(M € TUIHUM PUOYTOK.

JouubHo Oyae JOCHIIUTH TakoX 1 MMOBIPHICTH OTPUMATH TOW YM IHILMA
npuOyTOK. PO3riasiHeMO HACTYNHMI KpUTEPId ONTHMMAaJbHOCTL 3HAWAEMO JUId
KOXKHOT'O IUIaHYy Ta KOXKHOTO HAOOpy 3allyCKiB KWMOBIPHICTH OTpHUMAaTH NPHUOYTOK,

ouemmit 3a 70 ox. (Tads. 2.3)

TaGmu 2.3 — FIMOBIpHICTH OTpUMAaTH IPUOYTOK, OTbIm 32 70 0.

Hab6ip I7IMOBipHiCTL OTpUMAaTH NMPUOYTOK, OuTbImiA 32 70 0., BIACOTKU
1000 2000 3000 4000
110 97,1699 96,9484 97,1081 96,875
005 99,4118 99,4092 99,0955 98,7170
102 98,7013 98,7055 97,9381 97,6331
021 08,6345 98,6395 98,0301 97,5330

3rifHO 1HOr0 KpUTEPIt0, MOXHA CcTBepmkyBath, mo mwian (0 0 5) mae 3
MaKCHUMaJIbHOIO MMOBIPHICTIO (MpuOJIm3HO 99%) MOXIMBICTH OTPUMATH MPHOYTOK,
outeImii 3a 70 of.

Jlam 3HaieMo WMOBIPHICTh OTPUMATH NMPHOYTOK, OuThImi 3a 75 ox. (Tadi.

2.4)
Ta6mmus 2.4 — VIMOBIpHICTb OTpUMAaTH IPHOYTOK, OUTbIIMiL 3a 75 Of.
Habip NIMOBIpHICTH OTpUMATH NPUOYTOK, OUIbIINIA 32 /D OJ., BIICOTKU
1000 2000 3000 4000
110 79,2453 78,6385 78,2344 78,4722
005 86,1765 86,4106 87,4372 87,6226
102 76,6234 76,6990 77,5258 77,2189
021 84,0136 84,0136 83,8934 84,0529
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3TIHO PO3TJSTHYTOrO KPHUTEPI0, MOYKHA 3pOOUTH BHCHOBOK, 110 IwiaH (0 0 5) nmae
MOXJIMBICTD 3 WMOBIPHICTIO MPUOMIBHO 87% oTpuMaTH NpuOyTOK Oulblmid 3a 75 of.
[{s IMOBIpPHICTH HaMBMIIA CE€pell BCIX OTpUMAaHMX IUiaHB. ToMy 13a UM KpHUTEplEM
notpioHo odupatu wiaH (0 0 5).

JlomaTkoBO 3HaMAEMO MMOBIPHICTH OTpUMATH MPUOYTOK, OUIbIMI 3a 80 Of.

(Tabm. 2.5)

Ta6mu 2.5 — VIMOBIpHICTH OTpUMAaTH IPUOYTOK, OTbImi 32 80 0.

Hab6ip I7IMOBipHiCTL OTpUMAaTH NMPUOYTOK, OuTbImiA 32 80 0., BIACOTKU
1000 2000 3000 4000
110 41,5094 41,0798 39,57384 39,6991
005 55,8824 55,9823 56,4824 56,3019
102 34,4156 34,3042 36,0825 36,9823
021 52,0408 52,0408 51,5643 51,4537

AHanByroud pe3ysibTaTH, OTpuMyeMo, 10 npu peanBamii mwiady (0 0 5) €
WM OBIPHICTH TIPUOIM3HO 56% oTpuMaTu NpuOyTOK, Outhbimii 3a 80 of.

3poOMMO BHCHOBOK: JIJIi PO3TJISTHYTOrO MPUKIAAy 3ajadi 3aBAaHTAXKCHHS 3
BXITHUMY JTaHUMH, 1110 TATIOPSIKOBYIOTHCS 3aKOHY HOpMaJIbHOrO po3noaity 3 50%
BIIXWICHHSIM 3a ITSATbMa KpUTEPLIMHU ONTUMAaJbHAM pPo3B’si3koM € miaH (0 0 5).
TobTo, B mirak moTpioHo momicturu O mpeaMetiB mepmoro Tumy, (0 mpeaMeTis
JPYTOro THIY Ta 5 MPEIMETIB TPETHOTO THITY.

[IpoTre 3anuuiaeTbcsi BIIKPUTUM IMTAHHS, CKUIBKM 3aIlyCKIB HEOOXITHO
3poburH, 1mO0 pe3yibTaTu 3acTaOUIBYBAJIMCS, TOOTO HE 3MIHIOBAIUCA Y MeEXKax

BaHaHOI TOYHOCT1 Ipru 10JaTKOBUX THUCAYAX BaHYCKiB.
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BUCHOBKH

VY nurioMmHiA poOoTi Oyi0 3p00JIeHO HACTYIHE:

HaBEJICHO MPOrpaMHy peaji3alliio JUis PO3B’A3aHHsA 3a/Ja4i 3aBaHTAKCHHS 3
HOPMaJIbHO PO3TIOAUICHUMH TIapaMeTpaMu METOIOM TepeOopy JTaHuX;
OTPHMAHO PO3B’SI30K 3aJ]adui 3 HOPMAJILHO PO3TIOUICHAMH MapaMeTpaMu 3
50% BinxmwienasMu 11 4000 3amycKis;

3aMpOTIOHOBAHO PI3HI BaplaHTH KPUTEPIiB ONTHMaIbHOCTI;

NpOoaHaJIi30BaHO PO3B’SA30K 3a7aui 3a I’ sIThMa KPUTEPISIMU ONTHUM aJIbHOCTI.
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JOJATOK A
Koz nmporpamHoi peanizaiyi 3a/1a4i 3aBaHTa>XKeHHS 3 HOPM aJIbHO

PO3TIOAUICHUMH TTapaMeTPaMHu

function RjukPereborNormrnd50
format compact, clc
c=[normrnd(45,4.5) normrnd(30,3) normrnd(15,1.5)]
a=[32 1]
b=5;
y1=h;
n=length(a);
s9=y1+1;
u9=1+floor(b/min(a));
X_min=zeros(1,n);
X=X_min;
x_max=floor(b./a);
f_opt=-inf;
=n;
while 1
if x(j)<=x_max(j)
If a*x'<=b
f=c*x’;
if f_opt<f
%disp(‘'f_opt,f,")
f_opt=f;
X_0pt=X;
%disp(' ")
elseif f==f_opt
%disp (‘f_opt==f ==



f_opt;
X_opt=[x_opt; X]
%disp (')
end
end
=
else
x()=x_min(j);
=L
If j<le-5, break, end
end
x()=x()+1;
end
%disp (‘orBet:');
disp (‘===);
X_opt
f opt
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JNNOJIATOK b
Biyanamis po3B’sa3kiB 3a7a4i 3aBanTakeHsst 11 50% Bimxunenns 1 1000

3aITyCKIB

x1=c(82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212, 77.2802,
78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196, 80.3962, 77.558,
88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664, 78.809, 70.0503,
81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692, 84.4246, 77.0912,
76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725, 74.7173, 87.7202,
74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236, 80.1466, 80.744,
73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876, 82.2293,
78.0587, 76.0326, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192, 75.5244,
79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807, 84.278,
76.6724, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696, 88.2947, 78.7909,
79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983, 101.287, 76.3705,
80.889, 83.738, 77.2602, 80.7581, 71.4848, 66.002, 74.0608, 79.7429, 64.9441, 79.6947, 84.1311,
71.2992, 79.4736, 82.0501, 75.6828, 81.2276, 86.4401, 83.674, 75.1638, 79.2065, 85.6885,
82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703, 78.3927, 87.6443, 83.2728, 84.5223,
82.1591, 77.6078, 75.6864, 79.2143, 79.8189, 80.9833, 81.0743, 79.3761, 79.3272, 79.104,
79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376, 74.6961, 86.148, 85.0497, 80.7757, 77.6787,
80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468, 72.5257, 84.6324, 78.171, 71.8354, 82.9948,
80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736, 76.3444, 85.6186, 75.3463, 72.8903, 84.526,
75.1421, 85.1882, 89.5447, 81.7185, 82.4083, 83.7692, 79.4213, 77.7635, 73.8919, 83.2425,
82.9921, 73.3837, 74.862, 78.6572, 87.1789, 75.4035, 75.6766, 79.1818, 79.1894, 79.91, 80.1155,
71.029, 93.0587)

X2=c(101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144, 78.6615,
85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562, 82.2317,
77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417, 75.0935,
84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954, 81.6071,
86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138, 88.5665, 78.01,
87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796, 84.1852, 88.0368,
76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005, 81.3982, 83.1168,
76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952, 82.3188, 79.7964, 76.605,
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72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887, 81.1314, 80.8371, 84.6109,
76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582, 83.6412, 79.3172, 79.1473,
78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777, 85.0638, 77.6476, 80.709, 74.6875,
83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182, 95.1227, 86.0439, 78.116, 88.6346,
71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778, 86.8697, 80.3735, 87.0899, 91.3818,
78.9589, 88.3866, 79.6004, 78.7998, 75.8795, 84.6122, 80.8675, 74.621, 80.6216, 82.4358,
83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582, 76.1217, 75.1273, 71.1301, 72.7376,
77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069, 78.7631, 83.9435, 83.0427, 85.3271,
84.6729, 76.0256, 72.8814, 74.4673, 72.6009, 75.7044, 88.0132, 76.9584, 84.0147, 86.311,
71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124, 84.5622, 78.7928,
81.5031, 84.8715, 78.1335, 79.6491, 89.8242, 86.7078, 82.5362, 81.4396, 80.6472, 85.9211,
86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961, 79.6223,
81.6959, 77.0701, 79.522, 80.9709, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326, 76.9811,
72.0732, 79.5988, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049, 83.4624,
80.2151, 97.3086, 77.8824, 87.1361, 74.4307, 78.9036, 90.2345, 86.9173, 89.7184, 72.2714,
88.5731, 84.4317, 75.4317, 74.5783, 85.3741, 82.4425, 87.2343, 83.9511, 80.5235, 78.0891,
81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965, 80.1065, 82.9055,
61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299, 84.9232, 77.6898,
95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125, 76.1503, 80.0339,
81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505, 75.0773, 79.9767,
78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201, 77.5742, 76.9072,
84.7136, 86.0289, 91.833, 71.087, 78.3787, 84.4369, 87.6936, 88.665, 91.44, 73.584, 78.968,
75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442, 86.426,
77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 75.7146,
90.3995, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297)

x3=c(80.4085, 75.7912, 72.0076, 87.8213, 87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641,
73.7875, 75.0937, 88.0327, 74.1243, 80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032,
79.5029, 79.6291, 84.1993, 88.5766, 84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008,
77.1633, 77.8045, 79.9155, 73.3277, 80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164,
77.9139, 70.4021, 72.4427, 81.7969, 78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369,
73.4948, 84.8324, 77.27, 84.9734, 76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21,
80.2173, 74.3694, 80.0756, 76.9392, 81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966,
77.7937, 73.0512, 75.3267, 79.5845, 75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889,
79.5012, 79.1905, 77.9054, 77.8394, 76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67,
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75.9393, 84.9429, 76.1933, 79.7342, 72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933,
80.6856, 68.7076, 79.9707, 81.7153, 81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256,
81.6064, 80.4907, 78.9704, 77.8501, 78.0799, 71.7037, 81.0373, 79.0706, 74.2828, 80.6634,
77.9944, 75.8839, 77.1467, 87.0695, 82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059,
83.6391, 79.4764, 77.2851, 73.1346, 79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748,
74.4274,78.0282, 72.283, 77.7466, 75.427, 81.8395, 76.6214)

x4=c(82.2985, 75.5823, 74.0244, 83.0413, 68.9538, 79.1844, 78.7102, 81.5193, 72.002, 71.6415,
78.4708, 80.9123, 82.7712, 71.9656, 92.6392, 77.7505, 76.4571, 83.5542, 84.8622, 79.026,
81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712, 83.7546, 83.0049, 75.1258, 80.549, 81.3586,
83.8962, 82.4156, 80.1894, 77.8612, 75.3844, 74.0339, 79.0768, 80.1709, 87.6782, 72.2764,
78.4689, 81.3375, 79.4724, 78.832, 77.7689, 84.0488, 75.0076, 73.9136, 80.9841, 77.7922,
88.2592, 80.052, 82.0208, 80.2035, 88.4468, 78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073,
84.4434, 80.7439, 76.3262, 80.1702, 88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191,
71.636, 77.4957, 86.6344, 82.6266, 66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087,
81.2976, 78.2404, 78.1252, 83.3967, 88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255,
69.4977, 81.9206, 73.6933, 78.1049, 85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798,
76.6417, 85.0351, 81.8144, 71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891,
81.197, 84.7522, 77.3273, 83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905,
83.8542, 86.093, 80.0617, 86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935,
76.2352, 82.2114, 84.9621, 79.8484, 85.8503, 72.8427, 79.3044, 77.6581, 70.4399, 84.5397,
74.5894, 78.9363, 82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 90.585, 76.1453, 78.5092,
91.6524, 80.6294, 73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076,
81.7036, 83.3071, 82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132,
77.8722, 75.3041, 73.295, 74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539,
74.3297, 76.7314, 80.1754, 75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329,
91.5071, 89.4109, 81.977, 80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639,
78.9496, 81.7407, 79.0653, 70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997,
73.9587, 80.8338, 77.018, 80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087,
84.481, 74.9023, 78.568, 76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658,
82.1473, 74.7287, 81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432,
90.8678, 77.6555, 76.2759, 88.0603, 85.3505, 90.9251, 87.7913, 77.3528, 73.7789, 85.3076,
87.4028, 73.2273, 84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027,
88.3863, 81.6899, 75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 75.9012,
76.0412, 74.7988, 74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609,
73.5584, 73.1423, 89.0322, 76.2944, 77.1352)
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boxplot(xL, X2, X3, x4, range=0, col=rainbow(4), names=c(*110", "005", "102", "021"), main =
"1000 3amyckiB", ¥ab = "IInan", ylab = "IIpu6yrtok")
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JTOJJATOK B
Biyanamis po3B’sa3kiB 3a7a4i 3aBanTakeHsst 11 50% Binxunenns 1 2000

3aITyCKIB

x1=c(82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212, 77.2802,
78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196, 80.3962, 77.558,
88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664, 78.809, 70.0503,
81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692, 84.4246, 77.0912,
76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725, 74.7173, 87.7202,
74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236, 80.1466, 80.744,
73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876, 82.2293,
78.0587, 76.0326, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192, 75.5244,
79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807, 84.278,
76.6724, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696, 88.2947, 78.79009,
79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983, 101.287, 76.3705,
80.889, 83.738, 77.2602, 80.7581, 71.4848, 66.002, 74.0608, 79.7429, 64.9441, 79.6947, 84.1311,
71.2992, 79.4736, 82.0501, 75.6828, 81.2276, 86.4401, 83.674, 75.1638, 79.2065, 85.6885,
82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703, 78.3927, 87.6443, 83.2728, 84.5223,
82.1591, 77.6078, 75.6864, 79.2143, 79.8189, 80.9833, 81.0743, 79.3761, 79.3272, 79.104,
79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376, 74.6961, 86.148, 85.0497, 80.7757, 77.6787,
80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468, 72.5257, 84.6324, 78.171, 71.8354, 82.9948,
80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736, 76.3444, 85.6186, 75.3463, 72.8903, 84.526,
75.1421, 85.1882, 89.5447, 81.7185, 82.4083, 83.7692, 79.4213, 77.7635, 73.8919, 83.2425,
82.9921, 73.3837, 74.862, 78.6572, 87.1789, 75.4035, 75.6766, 79.1818, 79.1894, 79.91, 80.1155,
71.029, 93.0587, 82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212,
77.2802, 78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196,
80.3962, 77.558, 88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664,
78.809, 70.0503, 81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692,
84.4246, 77.0912, 76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725,
74.7173, 87.7202, 74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236,
80.1466, 80.744, 73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876,
82.2293, 76.0326, 78.0587, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192,
75.5244, 79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807,
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84.278, 76.6724, 68.5529, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696,
88.2947, 78.7909, 79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983,
101.287, 74.4673, 76.3705, 71.8056, 80.889, 83.738, 77.2602, 80.7581, 71.5876, 71.4848, 66.002,
74.0608, 79.7429, 64.9441, 79.6947, 84.1311, 71.2992, 79.4736, 82.0501, 75.6828, 81.2276,
86.4401, 83.674, 75.1638, 79.2065, 85.6885, 82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703,
78.3927, 87.6443, 83.2728, 84.5223, 80.0342, 82.1591, 77.6078, 75.6864, 79.2143, 79.8189,
80.9833, 81.0743, 79.3761, 79.3272, 79.104, 79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376,
74.6961, 86.148, 85.0497, 80.7757, 77.6787, 80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468,
72.5257, 84.6324, 78.171, 71.8354, 82.9948, 80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736,
76.3444, 85.6186, 75.3463, 72.8903, 84.526, 75.1421, 89.5447, 85.1882, 81.7185, 82.4083,
83.7692, 79.4213, 77.7635, 73.8919, 83.2425, 82.9921, 73.3837, 74.862, 78.6572, 87.17809,
75.4035, 79.1818, 75.6766, 79.1894, 79.91)

x2=c(101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144, 78.6615,
85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562, 82.2317,
77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417, 75.0935,
84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954, 81.6071,
86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138, 88.5665, 78.01,
87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796, 84.1852, 88.0368,
76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005, 81.3982, 83.1168,
76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952, 82.3188, 79.7964, 76.605,
72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887, 81.1314, 80.8371, 84.6109,
76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582, 83.6412, 79.3172, 79.1473,
78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777, 85.0638, 77.6476, 80.709, 74.6875,
83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182, 95.1227, 86.0439, 78.116, 88.6346,
71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778, 86.8697, 80.3735, 87.0899, 91.3818,
78.9589, 88.3866, 79.6004, 78.7998, 75.8795, 84.6122, 80.8675, 74.621, 80.6216, 82.4358,
83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582, 76.1217, 75.1273, 71.1301, 72.7376,
77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069, 78.7631, 83.9435, 83.0427, 85.3271,
84.6729, 76.0256, 72.8814, 74.4673, 72.6009, 75.7044, 88.0132, 76.9584, 84.0147, 86.311,
71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124, 84.5622, 78.7928,
81.5031, 84.8715, 78.1335, 79.6491, 89.8242, 86.7078, 82.5362, 81.4396, 80.6472, 85.9211,
86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961, 79.6223,
81.6959, 77.0701, 79.522, 80.9709, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326, 76.9811,
72.0732, 79.5988, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049, 83.4624,
80.2151, 97.3086, 77.8824, 87.1361, 74.4307, 78.9036, 90.2345, 86.9173, 89.7184, 72.2714,
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88.5731, 84.4317, 75.4317, 74.5783, 85.3741, 82.4425, 87.2343, 83.9511, 80.5235, 78.0891,
81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965, 80.1065, 82.9055,
61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299, 84.9232, 77.6898,
95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125, 76.1503, 80.0339,
81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505, 75.0773, 79.9767,
78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201, 77.5742, 76.9072,
84.7136, 86.0289, 91.833, 71.087, 78.3787, 84.4369, 87.6936, 88.665, 91.44, 73.584, 78.968,
75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442, 86.426,
77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 75.7146,
90.3995, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297, 101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144,
78.6615, 85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562,
82.2317, 77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417,
75.0935, 84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954,
81.6071, 86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138,
88.5665, 78.01, 87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796,
84.1852, 88.0368, 76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005,
81.3982, 83.1168, 76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952,
82.3188, 79.7964, 76.605, 72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887,
81.1314, 80.8371, 84.6109, 76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582,
83.6412, 79.3172, 79.1473, 78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777,
85.0638, 77.6476, 80.709, 74.6875, 83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182,
95.1227, 86.0439, 78.116, 88.6346, 71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778,
86.8697, 80.3735, 87.0899, 91.3818, 78.9589, 88.3866, 78.7998, 79.6004, 75.8795, 84.6122,
80.8675, 74.621, 80.6216, 82.4358, 83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582,
76.1217, 75.1273, 71.1301, 72.7376, 77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069,
83.9435, 78.7631, 83.0427, 85.3271, 84.6729, 76.0256, 72.8814, 72.6009, 75.7044, 88.0132,
76.9584, 84.0147, 86.311, 71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124,
84.5622, 78.7928, 81.5031, 84.8715, 78.1335, 89.8242, 79.6491, 82.5362, 80.6472, 81.4396,
85.9211, 86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961,
79.6223, 81.6959, 77.0701, 80.9709, 79.522, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326,
76.9811, 79.5988, 72.0732, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049,
83.4624, 80.2151, 82.1321, 97.3086, 77.8824, 87.1361, 74.4307, 90.2345, 78.9036, 86.9173,
89.7184, 72.2714, 88.5731, 84.4317, 75.4317, 74.5783, 82.4425, 85.3741, 87.2343, 83.9511,
80.5235, 78.0891, 81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965,
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80.1065, 82.9055, 61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299,
84.9232, 77.6898, 95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125,
76.1503, 80.0339, 81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505,
75.0773, 79.9767, 78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201,
77.5742, 76.9072, 84.7136, 86.0289, 71.087, 78.3787, 84.4369, 87.6936, 91.44, 88.665, 73.584,
78.968, 75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442,
86.426, 77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 90.3995,
75.7146, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015)

X3=c(80.4085, 75.7912, 72.0076, 87.8213, 87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641,
73.7875, 75.0937, 88.0327, 74.1243, 80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032,
79.5029, 79.6291, 84.1993, 88.5766, 84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008,
77.1633, 77.8045, 79.9155, 73.3277, 80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164,
77.9139, 70.4021, 72.4427, 81.7969, 78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369,
73.4948, 84.8324, 77.27, 84.9734, 76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21,
80.2173, 74.3694, 80.0756, 76.9392, 81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966,
77.7937, 73.0512, 75.3267, 79.5845, 75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889,
79.5012, 79.1905, 77.9054, 77.8394, 76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67,
75.9393, 84.9429, 76.1933, 79.7342, 72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933,
80.6856, 68.7076, 79.9707, 81.7153, 81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256,
81.6064, 80.4907, 78.9704, 77.8501, 78.0799, 71.7037, 81.0373, 79.0706, 74.2828, 80.6634,
77.9944, 75.8839, 77.1467, 87.0695, 82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059,
83.6391, 79.4764, 77.2851, 73.1346, 79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748,
74.4274, 78.0282, 72.283, 77.7466, 75.427, 81.8395, 76.6214, 80.4085, 75.7912, 72.0076, 87.8213,
87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641, 73.7875, 75.0937, 88.0327, 74.1243,
80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032, 79.5029, 79.6291, 84.1993, 88.5766,
84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008, 77.1633, 77.8045, 79.9155, 79.259, 73.3277,
80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164, 77.9139, 70.4021, 72.4427, 81.7969,
78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369, 73.4948, 84.8324, 77.27, 84.9734,
76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21, 80.2173, 74.3694, 80.0756, 76.9392,
81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966, 77.7937, 73.0512, 75.3267, 79.5845,
75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889, 79.5012, 79.1905, 77.9054, 77.8394,
76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67, 75.9393, 84.9429, 76.1933, 79.7342,
72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933, 80.6856, 68.7076, 79.9707, 81.7153,
81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256, 81.6064, 80.4907, 78.9704, 77.8501,
78.0799, 81.0373, 71.7037, 79.0706, 74.2828, 80.6634, 77.9944, 75.8839, 77.1467, 87.0695,



36

82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059, 83.6391, 79.4764, 77.2851, 73.1346,
79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748, 74.4274, 78.0282, 72.283, 77.7466,
75.427, 81.8395, 76.6214)

X4=c(82.2985, 75.5823, 74.0244, 83.0413, 68.9538, 79.1844, 78.7102, 81.5193, 72.002, 71.6415,
78.4708, 80.9123, 82.7712, 71.9656, 92.6392, 77.7505, 76.4571, 83.5542, 84.8622, 79.026,
81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712, 83.7546, 83.0049, 75.1258, 80.549, 81.3586,
83.8962, 82.4156, 80.1894, 77.8612, 75.3844, 74.0339, 79.0768, 80.1709, 87.6782, 72.2764,
78.4689, 81.3375, 79.4724, 78.832, 77.7689, 84.0488, 75.0076, 73.9136, 80.9841, 77.7922,
88.2592, 80.052, 82.0208, 80.2035, 88.4468, 78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073,
84.4434, 80.7439, 76.3262, 80.1702, 88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191,
71.636, 77.4957, 86.6344, 82.6266, 66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087,
81.2976, 78.2404, 78.1252, 83.3967, 88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255,
69.4977, 81.9206, 73.6933, 78.1049, 85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798,
76.6417, 85.0351, 81.8144, 71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891,
81.197, 84.7522, 77.3273, 83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905,
83.8542, 86.093, 80.0617, 86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935,
76.2352, 82.2114, 84.9621, 79.8484, 85.8503, 72.8427, 79.3044, 77.6581, 70.4399, 84.5397,
74.5894, 78.9363, 82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 90.585, 76.1453, 78.5092,
91.6524, 80.6294, 73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076,
81.7036, 83.3071, 82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132,
77.8722, 75.3041, 73.295, 74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539,
74.3297, 76.7314, 80.1754, 75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329,
91.5071, 89.4109, 81.977, 80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639,
78.9496, 81.7407, 79.0653, 70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997,
73.9587, 80.8338, 77.018, 80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087,
84.481, 74.9023, 78.568, 76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658,
82.1473, 74.7287, 81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432,
90.8678, 77.6555, 76.2759, 88.0603, 85.3505, 90.9251, 87.7913, 77.3528, 73.7789, 85.3076,
87.4028, 73.2273, 84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027,
88.3863, 81.6899, 75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 75.9012,
76.0412, 74.7988, 74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609,
73.5584, 73.1423, 89.0322, 76.2944, 77.1352, 82.2985, 75.5823, 74.0244, 83.0413, 68.9538,
79.1844, 78.7102, 81.5193, 72.002, 71.6415, 78.4708, 80.9123, 82.7712, 71.9656, 92.6392,
77.7505, 76.4571, 83.5542, 84.8622, 79.026, 81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712,
83.7546, 83.0049, 75.1258, 80.549, 81.3586, 83.8962, 82.4156, 80.1894, 77.8612, 75.3844,
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74.0339, 79.0768, 80.1709, 87.6782, 72.2764, 78.4689, 81.3375, 79.4724, 78.832, 77.7689,
84.0488, 75.0076, 73.9136, 80.9841, 77.7922, 88.2592, 82.0208, 80.052, 80.2035, 88.4468,
78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073, 84.4434, 80.7439, 76.3262, 80.1702,
88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191, 71.636, 77.4957, 82.6266, 86.6344,
66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087, 81.2976, 78.2404, 78.1252, 83.3967,
88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255, 69.4977, 81.9206, 73.6933, 78.1049,
85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798, 78.0385, 76.6417, 85.0351, 81.8144,
71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891, 81.197, 84.7522, 77.3273,
83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905, 83.8542, 86.093, 80.0617,
86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935, 76.2352, 82.2114,
84.9621, 79.8484, 85.8503, 72.8427, 77.6581, 79.3044, 70.4399, 84.5397, 74.5894, 78.9363,
82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 76.1453, 90.585, 78.5092, 91.6524, 80.6294,
73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076, 81.703, 83.3071,
82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132, 77.8722, 75.3041, 73.295,
74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539, 74.3297, 76.7314, 80.1754,
75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329, 91.5071, 89.4109, 81.977,
80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639, 78.9496, 81.7407, 79.0653,
70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997, 73.9587, 80.8338, 77.018,
80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087, 84.481, 74.9023, 78.568,
76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658, 82.1473, 74.7287,
81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432, 90.8678, 77.6555,
76.2759, 88.0603, 90.9251, 85.3505, 87.7913, 77.3528, 73.7789, 85.3076, 87.4028, 73.2273,
84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027, 88.3863, 81.6899,
75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 76.0412, 75.9012, 74.7988,
74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609, 73.5584, 73.1423,
89.0322, 76.2944)

boxplot(xl, X2, X3, ¥4, range=0, col=rainbow(4), names=c("110", "005", "102", "021"), main =
"2000 3anyckis", Xab = "Iltau", ylab = "TIpubyTtok™)
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JOJIATOK I
Biyanamis po3B’sa3kiB 3a7a4i 3aBanTakeHsst 11 50% Binxunenns 1 3000

3aITyCKIB

x1=c(82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212, 77.2802,
78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196, 80.3962, 77.558,
88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664, 78.809, 70.0503,
81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692, 84.4246, 77.0912,
76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725, 74.7173, 87.7202,
74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236, 80.1466, 80.744,
73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876, 82.2293,
78.0587, 76.0326, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192, 75.5244,
79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807, 84.278,
76.6724, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696, 88.2947, 78.7909,
79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983, 101.287, 76.3705,
80.889, 83.738, 77.2602, 80.7581, 71.4848, 66.002, 74.0608, 79.7429, 64.9441, 79.6947, 84.1311,
71.2992, 79.4736, 82.0501, 75.6828, 81.2276, 86.4401, 83.674, 75.1638, 79.2065, 85.6885,
82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703, 78.3927, 87.6443, 83.2728, 84.5223,
82.1591, 77.6078, 75.6864, 79.2143, 79.8189, 80.9833, 81.0743, 79.3761, 79.3272, 79.104,
79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376, 74.6961, 86.148, 85.0497, 80.7757, 77.6787,
80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468, 72.5257, 84.6324, 78.171, 71.8354, 82.9948,
80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736, 76.3444, 85.6186, 75.3463, 72.8903, 84.526,
75.1421, 85.1882, 89.5447, 81.7185, 82.4083, 83.7692, 79.4213, 77.7635, 73.8919, 83.2425,
82.9921, 73.3837, 74.862, 78.6572, 87.1789, 75.4035, 75.6766, 79.1818, 79.1894, 79.91, 80.1155,
71.029, 93.0587, 82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212,
77.2802, 78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196,
80.3962, 77.558, 88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664,
78.809, 70.0503, 81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692,
84.4246, 77.0912, 76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725,
74.7173, 87.7202, 74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236,
80.1466, 80.744, 73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876,
82.2293, 76.0326, 78.0587, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192,
75.5244, 79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807,
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84.278, 76.6724, 68.5529, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696,
88.2947, 78.7909, 79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983,
101.287, 74.4673, 76.3705, 71.8056, 80.889, 83.738, 77.2602, 80.7581, 71.5876, 71.4848, 66.002,
74.0608, 79.7429, 64.9441, 79.6947, 84.1311, 71.2992, 79.4736, 82.0501, 75.6828, 81.2276,
86.4401, 83.674, 75.1638, 79.2065, 85.6885, 82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703,
78.3927, 87.6443, 83.2728, 84.5223, 80.0342, 82.1591, 77.6078, 75.6864, 79.2143, 79.8189,
80.9833, 81.0743, 79.3761, 79.3272, 79.104, 79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376,
74.6961, 86.148, 85.0497, 80.7757, 77.6787, 80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468,
72.5257, 84.6324, 78.171, 71.8354, 82.9948, 80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736,
76.3444, 85.6186, 75.3463, 72.8903, 84.526, 75.1421, 89.5447, 85.1882, 81.7185, 82.4083,
83.7692, 79.4213, 77.7635, 73.8919, 83.2425, 82.9921, 73.3837, 74.862, 78.6572, 87.1789,
75.4035, 79.1818, 75.6766, 79.1894, 79.91, 71.029, 93.0587, 79.2804, 79.638, 73.6954, 77.0622,
71.2518, 76.8823, 81.6944, 77.6421, 73.6334, 88.2911, 79.2174, 81.371, 81.119, 78.9976, 73.9879,
70.147, 79.9701, 78.1974, 81.0916, 80.0967, 86.9123, 78.8318, 76.3551, 75.9554, 78.7304,
77.7848, 86.6404, 80.1092, 81.8611, 76.5411, 74.4179, 86.0637, 78.9843, 75.7909, 73.3631,
81.7393, 72.3765, 71.0579, 78.8923, 77.0249, 78.8799, 80.729, 75.3705, 72.5664, 82.2222,
78.6753, 78.6137, 76.3128, 81.0661, 77.0806, 75.5806, 75.4046, 82.515, 73.4727, 68.7384, 79.199,
83.1388, 73.7252, 71.3665, 85.1576, 74.9805, 72.7863, 70.4845, 76.9151, 88.4897, 82.3592,
79.8482, 79.2505, 84.4177, 77.7143, 79.537, 79.3403, 79.6535, 77.2598, 82.3737, 79.8707,
78.8165, 77.0746, 74.5994, 85.6235, 79.5253, 83.0278, 75.7847, 84.2867, 79.4794, 75.4291,
77.2778, 71.1874, 72.7851, 87.3503, 81.3854, 76.0151, 89.127, 77.1408, 66.4579, 80.6269,
71.7556, 79.3407, 85.2004, 80.3257, 81.9296, 81.6269, 78.599, 88.1264, 81.6564, 78.6118,
81.0076, 85.1287, 73.2125, 82.728, 80.0361, 76.6623, 70.3336, 82.897, 79.3434, 79.9881, 74.5671,
79.304, 80.4421, 85.787, 77.7304, 81.6841, 83.8177, 76.8815, 86.9594, 75.9156, 83.642, 77.2929,
77.7241, 84.698, 80.147, 77.2256, 78.4417, 90.482, 71.978, 75.2648, 80.0571, 85.7533, 74.9329,
86.4283, 74.5806, 82.5864, 83.7331, 79.5635, 78.8409, 90.0143, 83.0478, 84.3623, 83.1685,
80.7529, 73.6089, 83.3653, 74.7422, 81.4039, 78.391, 77.462, 78.3616, 79.8074, 80.3867, 67.8935,
85.2306, 73.2532, 87.5056, 72.4908, 87.9208, 78.9788, 71.1235, 88.3049, 77.4886, 78.4788,
80.751, 72.3291, 74.9681, 73.9906, 78.4337, 77.9453, 75.9226, 75.4889, 81.0664, 80.755, 74.4871,
83.1488, 78.4803, 89.0327, 73.6441, 74.3294, 75.4881, 74.0233, 80.7377, 67.5316, 74.1158,
67.2203, 75.6476, 79.6179, 74.1904, 80.7404, 78.5196, 75.1732, 75.9655, 76.1956, 79.2197,
77.6333, 78.3878, 69.0778, 78.9114, 84.1498, 82.0137, 78.1211, 71.5621, 78.2457, 83.8894,
71.4427, 81.1778, 79.9136, 77.7247, 82.0337, 77.9575, 83.7554, 72.8732, 74.4938, 73.2576, 82.19,
83.4407, 79.2362, 85.5719, 78.8318, 76.0325, 83.982, 84.8317)
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x2=c(101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144, 78.6615,
85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562, 82.2317,
77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417, 75.0935,
84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954, 81.6071,
86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138, 88.5665, 78.01,
87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796, 84.1852, 88.0368,
76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005, 81.3982, 83.1168,
76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952, 82.3188, 79.7964, 76.605,
72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887, 81.1314, 80.8371, 84.61009,
76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582, 83.6412, 79.3172, 79.1473,
78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777, 85.0638, 77.6476, 80.709, 74.6875,
83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182, 95.1227, 86.0439, 78.116, 88.6346,
71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778, 86.8697, 80.3735, 87.0899, 91.3818,
78.9589, 88.3866, 79.6004, 78.7998, 75.8795, 84.6122, 80.8675, 74.621, 80.6216, 82.4358,
83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582, 76.1217, 75.1273, 71.1301, 72.7376,
77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069, 78.7631, 83.9435, 83.0427, 85.3271,
84.6729, 76.0256, 72.8814, 74.4673, 72.6009, 75.7044, 88.0132, 76.9584, 84.0147, 86.311,
71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124, 84.5622, 78.7928,
81.5031, 84.8715, 78.1335, 79.6491, 89.8242, 86.7078, 82.5362, 81.4396, 80.6472, 85.9211,
86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961, 79.6223,
81.6959, 77.0701, 79.522, 80.9709, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326, 76.9811,
72.0732, 79.5988, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049, 83.4624,
80.2151, 97.3086, 77.8824, 87.1361, 74.4307, 78.9036, 90.2345, 86.9173, 89.7184, 72.2714,
88.5731, 84.4317, 75.4317, 74.5783, 85.3741, 82.4425, 87.2343, 83.9511, 80.5235, 78.0891,
81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965, 80.1065, 82.9055,
61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299, 84.9232, 77.6898,
95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125, 76.1503, 80.0339,
81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505, 75.0773, 79.9767,
78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201, 77.5742, 76.9072,
84.7136, 86.0289, 91.833, 71.087, 78.3787, 84.4369, 87.6936, 88.665, 91.44, 73.584, 78.968,
75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442, 86.426,
77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 75.7146,
90.3995, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297, 101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144,
78.6615, 85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562,
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82.2317, 77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417,
75.0935, 84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954,
81.6071, 86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138,
88.5665, 78.01, 87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796,
84.1852, 88.0368, 76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005,
81.3982, 83.1168, 76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952,
82.3188, 79.7964, 76.605, 72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887,
81.1314, 80.8371, 84.6109, 76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582,
83.6412, 79.3172, 79.1473, 78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777,
85.0638, 77.6476, 80.709, 74.6875, 83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182,
95.1227, 86.0439, 78.116, 88.6346, 71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778,
86.8697, 80.3735, 87.0899, 91.3818, 78.9589, 88.3866, 78.7998, 79.6004, 75.8795, 84.6122,
80.8675, 74.621, 80.6216, 82.4358, 83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582,
76.1217, 75.1273, 71.1301, 72.7376, 77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069,
83.9435, 78.7631, 83.0427, 85.3271, 84.6729, 76.0256, 72.8814, 72.6009, 75.7044, 88.0132,
76.9584, 84.0147, 86.311, 71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124,
84.5622, 78.7928, 81.5031, 84.8715, 78.1335, 89.8242, 79.6491, 82.5362, 80.6472, 81.4396,
85.9211, 86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961,
79.6223, 81.6959, 77.0701, 80.9709, 79.522, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326,
76.9811, 79.5988, 72.0732, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049,
83.4624, 80.2151, 82.1321, 97.3086, 77.8824, 87.1361, 74.4307, 90.2345, 78.9036, 86.9173,
89.7184, 72.2714, 88.5731, 84.4317, 75.4317, 74.5783, 82.4425, 85.3741, 87.2343, 83.9511,
80.5235, 78.0891, 81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965,
80.1065, 82.9055, 61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299,
84.9232, 77.6898, 95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125,
76.1503, 80.0339, 81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505,
75.0773, 79.9767, 78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201,
77.5742, 76.9072, 84.7136, 86.0289, 71.087, 78.3787, 84.4369, 87.6936, 91.44, 88.665, 73.584,
78.968, 75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442,
86.426, 77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 90.3995,
75.7146, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297, 91.3833, 81.3386, 76.7501, 84.0482, 84.1228, 79.6579, 76.1366, 79.8917, 83.7473,
84.2647, 80.0589, 76.9383, 76.553, 78.2652, 83.4156, 84.4559, 78.9422, 77.5187, 86.0075,
81.4709, 75.0602, 75.6268, 85.4397, 83.5763, 88.3905, 79.8571, 81.9811, 81.5727, 80.4419,
77.3054, 90.4415, 82.7886, 74.2013, 82.1629, 77.722, 76.4995, 79.1214, 72.6733, 78.7875,
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88.4495, 81.249, 84.0887, 93.5079, 77.1703, 75.0038, 84.1474, 82.4231, 85.1487, 86.584, 77.6658,
81.1224, 89.4505, 82.7461, 70.1578, 78.9269, 80.4849, 82.7138, 82.8018, 82.0308, 88.0142,
76.3277, 81.5959, 82.4796, 80.0831, 86.3748, 95.1675, 78.1635, 81.987, 80.1383, 84.2839,
82.8248, 93.3868, 72.109, 79.0124, 87.1555, 76.8309, 77.6011, 69.7372, 88.4106, 81.2416,
78.8638, 89.122, 79.4026, 80.8293, 81.0215, 86.8969, 88.0656, 84.4757, 78.1294, 79.6264, 74.18,
87.805, 81.9712, 76.7583, 91.6572, 89.2067, 73.7959, 78.1934, 72.9486, 76.6343, 78.4393,
83.2179, 81.2449, 88.1617, 71.9634, 76.4423, 77.0445, 84.8617, 84.4221, 73.8684, 80.6716,
70.6275, 82.3397, 89.3687, 83.1846, 71.0749, 80.4483, 79.1278, 77.9068, 83.4617, 78.1298,
85.4707, 78.0505, 79.8917, 83.3358, 86.4834, 85.3899, 84.2793, 87.921, 78.0136, 78.3679,
80.3006, 77.9603, 72.7341, 75.0032, 82.6986, 80.2697, 86.345, 72.0979, 88.9971, 79.4732,
72,5404, 78.4367, 82.935, 92.3039, 81.9881, 84.4527, 85.6113, 84.4055, 74.4783, 81.9457,
75.5157, 83.3887, 83.8107, 75.6792, 78.618, 90.8624, 77.3314, 77.4858, 83.4257, 87.2601,
82.0021, 85.0492, 74.2797, 84.7253, 87.3572, 81.1997, 76.9644, 79.7188, 76.4764, 83.4661,
79.8236, 81.9345, 88.7402, 76.971, 84.6565, 77.9146, 94.2841, 81.0325, 78.7707, 70.7241,
78.2118, 88.7057, 77.5825, 77.6405, 80.5539, 76.0536, 88.3311, 90.3181, 84.381, 81.1559,
88.0316, 86.7171, 84.8418, 77.2503, 87.0157, 76.1907, 78.0762, 70.4613, 77.0706, 79.8483,
87.8395, 79.593, 78.4413, 79.1279, 83.8823, 92.3481, 84.7881, 84.4149, 79.905, 71.3194, 84.2215,
82.0488, 79.1619, 82.8297, 85.4998, 72.9203, 72.1673, 77.6418, 81.838, 79.3607, 78.2183,
77.1083, 92.7411, 76.7091, 84.5683, 98.7469, 75.61, 86.4679, 85.0774, 74.0887, 85.8544, 80.6963,
75.7225, 82.7628, 84.716, 81.3535, 77.5158, 85.8234, 82.2626, 81.5401, 75.5185, 83.085, 75.7934,
85.1278, 89.2015, 91.2764, 83.8468, 80.8158, 82.6534, 67.4995, 71.7056, 82.3127, 66.5154,
95.1054, 76.2061, 91.1815, 74.433, 77.1814, 86.5715, 755104, 81.3592, 80.0981, 80.9136,
91.9287, 82.7932, 73.8251, 93.5122, 69.5838, 77.4226, 85.1218, 82.998, 80.9486, 86.7581,
92.3779, 84.5655, 92.2249, 81.3599, 78.4901, 76.868, 82.57, 86.988, 76.7562, 83.2546, 90.277,
84.5009, 78.3073, 84.7864, 80.7014, 80.6962, 76.9662, 79.3524, 84.1586, 85.1298, 68.7899,
78.379, 82.65, 75.5229, 78.6971, 88.3736, 70.452, 81.3099, 84.9477, 76.1003, 87.9464, 79.2294,
76,521, 89.1763, 79.6416, 87.3897, 75.6007, 83.0606, 75.6189, 71.8342, 85.7706, 91.7435,
83.5374)

x3=c(80.4085, 75.7912, 72.0076, 87.8213, 87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641,
73.7875, 75.0937, 88.0327, 74.1243, 80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032,
79.5029, 79.6291, 84.1993, 88.5766, 84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008,
77.1633, 77.8045, 79.9155, 73.3277, 80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164,
77.9139, 70.4021, 72.4427, 81.7969, 78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369,
73.4948, 84.8324, 77.27, 84.9734, 76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21,
80.2173, 74.3694, 80.0756, 76.9392, 81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966,
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77.7937, 73.0512, 75.3267, 79.5845, 75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889,
79.5012, 79.1905, 77.9054, 77.8394, 76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67,
75.9393, 84.9429, 76.1933, 79.7342, 72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933,
80.6856, 68.7076, 79.9707, 81.7153, 81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256,
81.6064, 80.4907, 78.9704, 77.8501, 78.0799, 71.7037, 81.0373, 79.0706, 74.2828, 80.6634,
77.9944, 75.8839, 77.1467, 87.0695, 82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059,
83.6391, 79.4764, 77.2851, 73.1346, 79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748,
74.4274, 78.0282, 72.283, 77.7466, 75.427, 81.8395, 76.6214, 80.4085, 75.7912, 72.0076, 87.8213,
87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641, 73.7875, 75.0937, 88.0327, 74.1243,
80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032, 79.5029, 79.6291, 84.1993, 88.5766,
84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008, 77.1633, 77.8045, 79.9155, 79.259, 73.3277,
80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164, 77.9139, 70.4021, 72.4427, 81.7969,
78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369, 73.4948, 84.8324, 77.27, 84.9734,
76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21, 80.2173, 74.3694, 80.0756, 76.9392,
81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966, 77.7937, 73.0512, 75.3267, 79.5845,
75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889, 79.5012, 79.1905, 77.9054, 77.8394,
76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67, 75.9393, 84.9429, 76.1933, 79.7342,
72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933, 80.6856, 68.7076, 79.9707, 81.7153,
81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256, 81.6064, 80.4907, 78.9704, 77.8501,
78.0799, 81.0373, 71.7037, 79.0706, 74.2828, 80.6634, 77.9944, 75.8839, 77.1467, 87.0695,
82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059, 83.6391, 79.4764, 77.2851, 73.1346,
79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748, 74.4274, 78.0282, 72.283, 77.7466,
75.427, 81.8395, 76.6214, 82.8376, 84.9959, 78.1392, 77.6984, 82.4539, 79.1966, 82.0537,
90.7217, 73.2718, 82.2824, 80.6721, 80.7391, 75.1598, 78.1169, 83.0205, 85.3899, 82.5564,
80.4605, 85.5814, 75.7055, 83.1778, 75.6936, 73.198, 83.2858, 79.341, 82.8455, 72.6812, 78.117,
73.7115, 73.3554, 83.5174, 80.5286, 79.7336, 80.2627, 77.0501, 74.6685, 83.0816, 79.759,
79.2447, 77.1337, 78.8784, 84.6206, 89.5633, 75.1265, 78.1866, 82.455, 71.0375, 76.619, 75.0175,
83.5577, 89.7656, 76.1182, 78.0908, 78.3485, 84.9316, 78.9724, 77.1755, 81.2821, 77.8053,
74.3875, 81.7128, 79.0107, 82.7348, 83.3218, 68.6298, 78.1267, 74.4465, 79.6519, 73.1015,
81.2146, 77.8578, 77.3141, 79.186, 79.3255, 84.8797, 76.8762, 74.521, 82.1453, 75.3426, 71.6277,
77.2339, 80.019, 83.8698, 82.643, 71.2239, 65.166, 76.6482, 79.4306, 86.1673, 85.0957, 84.6393,
82.8588, 84.0024, 89.0458, 78.3904, 79.5845, 79.0415, 74.6229, 79.853, 73.39, 82.2934, 84.1399,
72.2132, 76.2958, 69.2063, 76.598, 81.1868, 74.9249, 86.3521, 86.6771, 73.1937, 69.4495, 81.181,
77.1641, 68.1599, 86.3178, 79.8286, 79.9218, 70.9284, 80.8535, 85.2669, 78.6977, 76.9343,
76.4578, 73.1639, 66.1317, 70.3259, 75.3391, 72.5756, 78.0021, 78.1198, 78.8379, 76.756,
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74.1115, 80.6252, 73.163, 80.6224, 71.0134, 81.7952, 75.1927, 77.2532, 86.0999, 85.5563,
81.8992, 80.1941, 75.8516, 81.4231, 77.1054, 79.9003, 81.4397, 79.0678, 77.8285, 84.768,
86.0047, 76.4273, 75.8852, 72.2204, 77.0811, 77.4888, 84.6292, 87.5658, 72.648, 74.8623,
85.5817, 75.6677, 74.3092, 75.7346, 75.0092, 80.2506, 70.5348, 75.165, 70.1037, 83.6804,
79.4802, 85.3883, 80.5888)

X4=c(82.2985, 75.5823, 74.0244, 83.0413, 68.9538, 79.1844, 78.7102, 81.5193, 72.002, 71.6415,
78.4708, 80.9123, 82.7712, 71.9656, 92.6392, 77.7505, 76.4571, 83.5542, 84.8622, 79.026,
81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712, 83.7546, 83.0049, 75.1258, 80.549, 81.3586,
83.8962, 82.4156, 80.1894, 77.8612, 75.3844, 74.0339, 79.0768, 80.1709, 87.6782, 72.2764,
78.4689, 81.3375, 79.4724, 78.832, 77.7689, 84.0488, 75.0076, 73.9136, 80.9841, 77.7922,
88.2592, 80.052, 82.0208, 80.2035, 88.4468, 78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073,
84.4434, 80.7439, 76.3262, 80.1702, 88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191,
71.636, 77.4957, 86.6344, 82.6266, 66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087,
81.2976, 78.2404, 78.1252, 83.3967, 88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255,
69.4977, 81.9206, 73.6933, 78.1049, 85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798,
76.6417, 85.0351, 81.8144, 71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891,
81.197, 84.7522, 77.3273, 83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905,
83.8542, 86.093, 80.0617, 86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935,
76.2352, 82.2114, 84.9621, 79.8484, 85.8503, 72.8427, 79.3044, 77.6581, 70.4399, 84.5397,
74.5894, 78.9363, 82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 90.585, 76.1453, 78.5092,
91.6524, 80.6294, 73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076,
81.7036, 83.3071, 82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132,
77.8722, 75.3041, 73.295, 74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539,
74.3297, 76.7314, 80.1754, 75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329,
91.5071, 89.4109, 81.977, 80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639,
78.9496, 81.7407, 79.0653, 70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997,
73.9587, 80.8338, 77.018, 80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087,
84.481, 74.9023, 78.568, 76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658,
82.1473, 74.7287, 81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432,
90.8678, 77.6555, 76.2759, 88.0603, 85.3505, 90.9251, 87.7913, 77.3528, 73.7789, 85.3076,
87.4028, 73.2273, 84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027,
88.3863, 81.6899, 75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 75.9012,
76.0412, 74.7988, 74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609,
73.5584, 73.1423, 89.0322, 76.2944, 77.1352, 82.2985, 75.5823, 74.0244, 83.0413, 68.9538,
79.1844, 78.7102, 81.5193, 72.002, 71.6415, 78.4708, 80.9123, 82.7712, 71.9656, 92.6392,
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77.7505, 76.4571, 83.5542, 84.8622, 79.026, 81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712,
83.7546, 83.0049, 75.1258, 80.549, 81.3586, 83.8962, 82.4156, 80.1894, 77.8612, 75.3844,
74.0339, 79.0768, 80.1709, 87.6782, 72.2764, 78.4689, 81.3375, 79.4724, 78.832, 77.7689,
84.0488, 75.0076, 73.9136, 80.9841, 77.7922, 88.2592, 82.0208, 80.052, 80.2035, 88.4468,
78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073, 84.4434, 80.7439, 76.3262, 80.1702,
88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191, 71.636, 77.4957, 82.6266, 86.6344,
66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087, 81.2976, 78.2404, 78.1252, 83.3967,
88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255, 69.4977, 81.9206, 73.6933, 78.1049,
85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798, 78.0385, 76.6417, 85.0351, 81.8144,
71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891, 81.197, 84.7522, 77.3273,
83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905, 83.8542, 86.093, 80.0617,
86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935, 76.2352, 82.2114,
84.9621, 79.8484, 85.8503, 72.8427, 77.6581, 79.3044, 70.4399, 84.5397, 74.5894, 78.9363,
82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 76.1453, 90.585, 78.5092, 91.6524, 80.6294,
73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076, 81.703, 83.3071,
82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132, 77.8722, 75.3041, 73.295,
74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539, 74.3297, 76.7314, 80.1754,
75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329, 91.5071, 89.4109, 81.977,
80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639, 78.9496, 81.7407, 79.0653,
70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997, 73.9587, 80.8338, 77.018,
80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087, 84.481, 74.9023, 78.568,
76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658, 82.1473, 74.7287,
81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432, 90.8678, 77.6555,
76.2759, 88.0603, 90.9251, 85.3505, 87.7913, 77.3528, 73.7789, 85.3076, 87.4028, 73.2273,
84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027, 88.3863, 81.6899,
75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 76.0412, 75.9012, 74.7988,
74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609, 73.5584, 73.1423,
89.0322, 76.2944, 77.1352, 78.8967, 75.0467, 79.7296, 84.3216, 69.2445, 80.4461, 81.6494,
73.3054, 81.5716, 77.911, 86.1025, 73.3557, 78.7637, 80.5551, 81.1129, 86.6323, 77.6316,
83.6726, 86.6085, 79.9078, 82.8675, 75.2465, 80.6982, 75.0434, 81.9014, 79.7942, 85.1622,
80.2823, 93.7046, 82.8136, 74.8505, 77.572, 80.9742, 82.1004, 80.7671, 70.8483, 85.283, 77.464,
70.3249, 81.2899, 86.3855, 80.6282, 74.8976, 80.1577, 82.9749, 82.8319, 81.6149, 80.872,
84.8121, 84.6609, 91.4183, 84.6013, 80.0545, 81.4694, 81.7247, 79.3632, 84.1274, 76.7945,
81.7758, 82.5169, 81.3165, 73.1768, 78.6484, 83.1754, 85.1409, 79.4988, 86.3893, 80.9537,
87.0899, 74.9632, 82.9584, 76.1508, 86.3611, 80.7183, 85.2315, 84.9343, 80.6973, 77.1018,
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79.2335, 86.047, 76.3113, 79.2862, 68.0395, 80.2524, 86.863, 84.3097, 72.8064, 86.2931, 69.5501,
78.0762, 75.8883, 77.7356, 79.2923, 82.2351, 81.4996, 79.5341, 81.6595, 77.4531, 78.4962,
78.7252, 83.4277, 79.8569, 86.6453, 85.8, 88.4896, 81.3124, 82.386, 74.1157, 75.8822, 77.0641,
83.242, 74.7233, 80.9137, 78.8199, 73.09, 80.4537, 78.6738, 76.1091, 74.0151, 77.4571, 85.1427,
75.6911, 76.5546, 79.9388, 77.5961, 73.4774, 89.1823, 73.1656, 76.5299, 72.2482, 86.288,
79.0844, 72.6282, 80.3885, 76.4022, 83.5124, 79.4784, 82.6239, 71.0607, 83.9151, 82.0623, 83.83,
81.8519, 78.5619, 80.3854, 79.6811, 70.0216, 79.7653, 79.0727, 79.2977, 85.5932, 77.9365,
76.1212, 78.5726, 79.7925, 76.5876, 75.4576, 82.5412, 83.6339, 74.0668, 85.1989, 71.648,
79.0869, 76.0368, 75.3644, 80.0883, 78.9263, 81.0274, 82.976, 79.3134, 76.9481, 89.6987,
78.5021, 82.6268, 82.4758, 80.5641, 79.4288, 80.505, 91.7054, 81.221, 75.4885, 76.0933, 82.7317,
83.6223, 84.374, 73.3459, 76.1165, 73.0361, 85.251, 79.3426, 83.9802, 88.3145, 69.4342, 81.0032,
82.5751, 79.5361, 71.3497, 80.805, 68.2958, 74.9125, 78.2078, 75.6385, 75.1431, 82.6796,
79.0173, 79.4319, 81.599, 89.3854, 78.1955, 81.7016, 80.9162, 84.0436, 74.3687, 83.0488,
81.5955, 74.9844, 77.5585, 84.7729, 80.1106, 82.3911, 78.5342, 70.0997, 82.8132, 77.5513,
81.0874, 74.7237, 87.1245, 84.4917, 81.0563, 82.165, 90.3005, 70.5296, 75.978, 77.4637, 84.4427,
71.9606, 85.96, 78.3463, 81.6538, 71.8673, 76.541, 75.3839, 79.7323, 82.7164, 87.2907, 75.3327,
78.8379, 76.2326, 80.8937, 68.6895, 69.5337, 81.4926, 83.2918, 76.1487, 80.8346, 87.3044,
75.0341, 81.1626, 80.7824, 80.7079, 77.7315, 75.7295, 71.9811, 74.4166, 73.7535, 84.5741,
94.4052, 72.9874, 67.005, 86.7025, 83.2155, 69.3946, 87.4416, 84.8478)

boxplot(xl, X2, X3, ¥4, range=0, col=rainbow(4), names=c("110", "005", "102", "021"), main =
"3000 zamyckis", Xab = "Ilnau", ylab = "Ilpu6ytox™)
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JNNOJATOK E
Biyanzamis po3B’s3kiB 3aga4i 3aBanTaxkerss s 50% sinxwrenns ais 4000

3aITyCKIB

x1=c(82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212, 77.2802,
78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196, 80.3962, 77.558,
88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664, 78.809, 70.0503,
81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692, 84.4246, 77.0912,
76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725, 74.7173, 87.7202,
74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236, 80.1466, 80.744,
73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876, 82.2293,
78.0587, 76.0326, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192, 75.5244,
79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807, 84.278,
76.6724, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696, 88.2947, 78.7909,
79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983, 101.287, 76.3705,
80.889, 83.738, 77.2602, 80.7581, 71.4848, 66.002, 74.0608, 79.7429, 64.9441, 79.6947, 84.1311,
71.2992, 79.4736, 82.0501, 75.6828, 81.2276, 86.4401, 83.674, 75.1638, 79.2065, 85.6885,
82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703, 78.3927, 87.6443, 83.2728, 84.5223,
82.1591, 77.6078, 75.6864, 79.2143, 79.8189, 80.9833, 81.0743, 79.3761, 79.3272, 79.104,
79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376, 74.6961, 86.148, 85.0497, 80.7757, 77.6787,
80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468, 72.5257, 84.6324, 78.171, 71.8354, 82.9948,
80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736, 76.3444, 85.6186, 75.3463, 72.8903, 84.526,
75.1421, 85.1882, 89.5447, 81.7185, 82.4083, 83.7692, 79.4213, 77.7635, 73.8919, 83.2425,
82.9921, 73.3837, 74.862, 78.6572, 87.1789, 75.4035, 75.6766, 79.1818, 79.1894, 79.91, 80.1155,
71.029, 93.0587, 82.9212, 79.8361, 85.5922, 77.375, 83.2475, 84.5854, 74.5503, 82.1211, 68.3212,
77.2802, 78.1161, 74.1089, 70.6868, 79.8672, 75.4168, 77.3247, 74.7927, 71.038, 80.6196,
80.3962, 77.558, 88.2154, 74.102, 77.875, 73.6008, 71.6405, 79.4824, 77.5916, 80.1411, 81.0664,
78.809, 70.0503, 81.6984, 84.043, 76.654, 73.4895, 71.4443, 82.424, 84.0037, 83.3243, 77.6692,
84.4246, 77.0912, 76.0186, 69.1422, 74.2845, 76.0123, 79.7429, 83.2563, 70.8808, 79.7725,
74.7173, 87.7202, 74.263, 77.4932, 79.594, 72.5636, 77.0282, 70.3036, 81.9566, 79.5219, 77.9236,
80.1466, 80.744, 73.256, 90.2766, 90.5327, 85.4475, 88.4309, 68.3049, 86.4589, 93.5882, 83.8876,
82.2293, 76.0326, 78.0587, 85.2661, 79.7589, 80.2422, 73.5565, 79.6148, 71.1645, 82.373, 78.192,
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75.5244, 79.3488, 84.8289, 85.4925, 79.5288, 76.7217, 88.1922, 80.7935, 78.5134, 81.9807,
84.278, 76.6724, 68.5529, 86.8719, 82.1777, 77.9073, 75.9253, 83.7573, 85.6933, 79.0696,
88.2947, 78.7909, 79.2807, 85.2755, 75.2306, 70.9941, 90.6706, 75.8472, 80.1664, 70.8983,
101.287, 74.4673, 76.3705, 71.8056, 80.889, 83.738, 77.2602, 80.7581, 71.5876, 71.4848, 66.002,
74.0608, 79.7429, 64.9441, 79.6947, 84.1311, 71.2992, 79.4736, 82.0501, 75.6828, 81.2276,
86.4401, 83.674, 75.1638, 79.2065, 85.6885, 82.8189, 80.4891, 77.3573, 79.3106, 81.613, 83.0703,
78.3927, 87.6443, 83.2728, 84.5223, 80.0342, 82.1591, 77.6078, 75.6864, 79.2143, 79.8189,
80.9833, 81.0743, 79.3761, 79.3272, 79.104, 79.7316, 82.4099, 73.353, 76.3839, 78.7461, 75.7376,
74.6961, 86.148, 85.0497, 80.7757, 77.6787, 80.1604, 74.4558, 84.5896, 69.5807, 73.399, 73.468,
72.5257, 84.6324, 78.171, 71.8354, 82.9948, 80.0271, 82.5788, 74.1989, 75.0462, 78.615, 78.8736,
76.3444, 85.6186, 75.3463, 72.8903, 84.526, 75.1421, 89.5447, 85.1882, 81.7185, 82.4083,
83.7692, 79.4213, 77.7635, 73.8919, 83.2425, 82.9921, 73.3837, 74.862, 78.6572, 87.1789,
75.4035, 79.1818, 75.6766, 79.1894, 79.91, 71.029, 93.0587, 79.2804, 79.638, 73.6954, 77.0622,
71.2518, 76.8823, 81.6944, 77.6421, 73.6334, 88.2911, 79.2174, 81.371, 81.119, 78.9976, 73.9879,
70.147, 79.9701, 78.1974, 81.0916, 80.0967, 86.9123, 78.8318, 76.3551, 75.9554, 78.7304,
77.7848, 86.6404, 80.1092, 81.8611, 76.5411, 74.4179, 86.0637, 78.9843, 75.7909, 73.3631,
81.7393, 72.3765, 71.0579, 78.8923, 77.0249, 78.8799, 80.729, 75.3705, 72.5664, 82.2222,
78.6753, 78.6137, 76.3128, 81.0661, 77.0806, 75.5806, 75.4046, 82.515, 73.4727, 68.7384, 79.199,
83.1388, 73.7252, 71.3665, 85.1576, 74.9805, 72.7863, 70.4845, 76.9151, 88.4897, 82.3592,
79.8482, 79.2505, 84.4177, 77.7143, 79.537, 79.3403, 79.6535, 77.2598, 82.3737, 79.8707,
78.8165, 77.0746, 74.5994, 85.6235, 79.5253, 83.0278, 75.7847, 84.2867, 79.4794, 75.4291,
77.2778, 71.1874, 72.7851, 87.3503, 81.3854, 76.0151, 89.127, 77.1408, 66.4579, 80.6269,
71.7556, 79.3407, 85.2004, 80.3257, 81.9296, 81.6269, 78.599, 88.1264, 81.6564, 78.6118,
81.0076, 85.1287, 73.2125, 82.728, 80.0361, 76.6623, 70.3336, 82.897, 79.3434, 79.9881, 74.5671,
79.304, 80.4421, 85.787, 77.7304, 81.6841, 83.8177, 76.8815, 86.9594, 75.9156, 83.642, 77.2929,
77.7241, 84.698, 80.147, 77.2256, 78.4417, 90.482, 71.978, 75.2648, 80.0571, 85.7533, 74.9329,
86.4283, 74.5806, 82.5864, 83.7331, 79.5635, 78.8409, 90.0143, 83.0478, 84.3623, 83.1685,
80.7529, 73.6089, 83.3653, 74.7422, 81.4039, 78.391, 77.462, 78.3616, 79.8074, 80.3867, 67.8935,
85.2306, 73.2532, 87.5056, 72.4908, 87.9208, 78.9788, 71.1235, 88.3049, 77.4886, 78.4788,
80.751, 72.3291, 74.9681, 73.9906, 78.4337, 77.9453, 75.9226, 75.4889, 81.0664, 80.755, 74.4871,
83.1488, 78.4803, 89.0327, 73.6441, 74.3294, 75.4881, 74.0233, 80.7377, 67.5316, 74.1158,
67.2203, 75.6476, 79.6179, 74.1904, 80.7404, 78.5196, 75.1732, 75.9655, 76.1956, 79.2197,
77.6333, 78.3878, 69.0778, 78.9114, 84.1498, 82.0137, 78.1211, 71.5621, 78.2457, 83.8894,
71.4427, 81.1778, 79.9136, 77.7247, 82.0337, 77.9575, 83.7554, 72.8732, 74.4938, 73.2576, 82.19,
83.4407, 79.2362, 85.5719, 78.8318, 76.0325, 83.982, 84.8317, 80.1247, 71.6468, 71.8266,



79.5929, 73.4468, 81.268, 77.2078, 83.9691, 75.8506, 82.4098, 76.9634, 70.3944,
82.7731, 69.7862, 77.7835, 74.4652, 77.6365, 84.8525, 75.7707, 82.5997, 77.5194,
76.8961, 83.8043, 81.3692, 84.5897, 70.8997, 85.0959, 87.5719, 81.2777, 78.0143,
79.4418, 85.8005, 71.5949, 81.7748, 82.8506, 80.2984, 71.0324, 73.9589, 78.5471,
81.9839, 76.8022, 74.7409, 75.9908, 74.0104, 80.3926, 82.9717, 85.1256, 71.9957,
67.606, 81.3262, 75.2618, 74.6841, 81.2072, 85.0508, 81.8603, 82.2882, 81.3265,
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76.7451,
82.8763,
83.6929,
78.4612,
75.0033,
77.4488,

78.0425, 78.064, 76.685, 77.2877, 79.8943, 75.8026, 79.0403, 80.2786, 79.7076, 69.0157, 88.354,

75.7899, 74.7175, 84.7916, 81.8765, 85.4235, 81.8612, 83.9053, 80.813, 75.5795,
79.6337, 70.0994, 81.0292, 79.1434, 81.2179, 80.7448, 86.36/8, 88.8427, 76.0401,

77.9181, 80.6442, 77.3812, 75.4824, 80.1419, 73.6368, 85.121, 74.236, 80.2927, 75.1436,

70.2306, 80.9208, 76.4322, 81.7411, 80.9534, 82.443, 73.3209, 72.7924, 76.8029,
81.2482, 76.8115, 77.2316, 75.8922, 77.2825, 76.0396, 78.3793, 84.4577, 89.3909,
77.5848, 85.5174, 79.9065, 75.2312, 84.8875, 76.3489, 74.8714, 80.144, 83.7662,
76.0103, 77.2643, 89.0969, 77.8322, 78.3984, 78.3831, 74.8909, 83.5771, 77.5373,

70.9215, 87.6952, 79.6089, 80.547, 76.9707, 85.74, 62.925, 70.5517, 78.9532, 73.9386,

69.9022, 78.8756, 79.1645, 75.7499, 78.0869, 73.8858, 81.2484, 77.1028, 81.9113,

79.801, 88.6201, 83.7609, 77.7313, 77.025, 79.109, 83.9031, 75.5179, 74.8149, 74.9302,
81.904, 61.744, 69.2495, 79.3934, 90.9617, 78.2485, 82.883, 68.4022, 74.5501, 71.7814,
75.0583, 80.708, 80.3937, 82.5906, 76.399, 73.0996, 79.4338, 75.4502, 85.798, 87.9052,

81.0974, 81.9854, 80.8663, 74.8178, 83.5017, 76.5358, 76.1864, 76.3704)

X2=c(101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144,

85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562,
77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417,
84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954,

74.1659,
78.8256,
78.7885,
74.4906,
75.8609,
77.4479,
79.8249,
80.4661,
74,5744,
80.6849,
81.5824,
89.0152,

78.6615,
82.2317,
75.0935,
81.6071,

86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138, 88.5665, 78.01,

87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796, 84.1852,

76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005, 81.3982,

88.0368,
83.1168,

76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952, 82.3188, 79.7964, 76.605,

72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887, 81.1314, 80.8371,

76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582, 83.6412, 79.3172,

78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777, 85.0638, 77.6476, 80.7009,
83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182, 95.1227, 86.0439, 78.116,

71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778, 86.8697, 80.3735, 87.0899,
78.9589, 88.3866, 79.6004, 78.7998, 75.8795, 84.6122, 80.8675, 74.621, 80.6216,
83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582, 76.1217, 75.1273, 71.1301,

84.6109,
79.1473,
74.6875,
88.6346,
91.3818,
82.4358,
72.7376,
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77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069, 78.7631, 83.9435, 83.0427, 85.3271,
84.6729, 76.0256, 72.8814, 74.4673, 72.6009, 75.7044, 88.0132, 76.9584, 84.0147, 86.311,
71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124, 84.5622, 78.7928,
81.5031, 84.8715, 78.1335, 79.6491, 89.8242, 86.7078, 82.5362, 81.4396, 80.6472, 85.9211,
86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961, 79.6223,
81.6959, 77.0701, 79.522, 80.9709, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326, 76.9811,
72.0732, 79.5988, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049, 83.4624,
80.2151, 97.3086, 77.8824, 87.1361, 74.4307, 78.9036, 90.2345, 86.9173, 89.7184, 72.2714,
88.5731, 84.4317, 75.4317, 74.5783, 85.3741, 82.4425, 87.2343, 83.9511, 80.5235, 78.0891,
81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965, 80.1065, 82.9055,
61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299, 84.9232, 77.6898,
95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125, 76.1503, 80.0339,
81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505, 75.0773, 79.9767,
78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201, 77.5742, 76.9072,
84.7136, 86.0289, 91.833, 71.087, 78.3787, 84.4369, 87.6936, 88.665, 91.44, 73.584, 78.968,
75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442, 86.426,
77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 75.7146,
90.3995, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297, 101.838, 97.7619, 86.1727, 87.2268, 85.7879, 85.2772, 79.7078, 83.3802, 79.144,
78.6615, 85.6448, 86.9077, 81.2632, 80.4169, 77.2764, 80.5452, 85.7752, 72.9565, 83.4562,
82.2317, 77.5013, 81.4652, 82.7932, 75.3847, 73.9046, 86.4755, 87.0259, 77.0705, 69.4417,
75.0935, 84.3184, 72.9145, 78.5373, 79.8927, 78.0862, 81.1955, 72.1306, 83.5902, 73.0954,
81.6071, 86.0922, 76.4414, 77.5216, 77.6255, 93.1835, 73.4258, 71.6475, 75.3438, 78.0138,
88.5665, 78.01, 87.9738, 71.7479, 79.06, 88.3369, 76.8435, 82.7202, 83.5776, 80.3516, 83.7796,
84.1852, 88.0368, 76.2476, 77.3839, 80.8275, 93.8158, 73.7933, 78.7781, 82.7836, 73.4005,
81.3982, 83.1168, 76.2869, 95.9181, 81.2748, 80.3808, 85.549, 78.5792, 76.2102, 79.8952,
82.3188, 79.7964, 76.605, 72.9678, 84.2497, 94.539, 86.7381, 74.3678, 84.499, 72.1032, 88.4887,
81.1314, 80.8371, 84.6109, 76.6101, 81.4053, 81.2458, 81.6271, 80.9728, 77.7421, 79.8582,
83.6412, 79.3172, 79.1473, 78.494, 76.8319, 81.2763, 85.5743, 75.5864, 85.5668, 86.9777,
85.0638, 77.6476, 80.709, 74.6875, 83.947, 73.88, 81.2129, 86.2679, 77.4891, 78.8401, 97.1182,
95.1227, 86.0439, 78.116, 88.6346, 71.6317, 92.1587, 87.6705, 75.6607, 83.9612, 95.4778,
86.8697, 80.3735, 87.0899, 91.3818, 78.9589, 88.3866, 78.7998, 79.6004, 75.8795, 84.6122,
80.8675, 74.621, 80.6216, 82.4358, 83.4755, 76.8084, 76.8191, 90.5876, 83.5935, 80.1582,
76.1217, 75.1273, 71.1301, 72.7376, 77.5528, 72.4153, 79.2379, 75.5696, 74.7267, 92.8069,
83.9435, 78.7631, 83.0427, 85.3271, 84.6729, 76.0256, 72.8814, 72.6009, 75.7044, 88.0132,
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76.9584, 84.0147, 86.311, 71.3046, 73.3414, 81.2637, 89.1882, 75.3932, 82.8277, 88.432, 82.3124,
84.5622, 78.7928, 81.5031, 84.8715, 78.1335, 89.8242, 79.6491, 82.5362, 80.6472, 81.4396,
85.9211, 86.8749, 88.3597, 78.0348, 73.8368, 74.1961, 83.1825, 77.7316, 84.2793, 82.1961,
79.6223, 81.6959, 77.0701, 80.9709, 79.522, 80.8679, 80.1243, 78.2485, 83.2516, 86.3326,
76.9811, 79.5988, 72.0732, 75.3629, 78.8311, 81.9737, 81.7503, 87.2587, 79.3251, 73.049,
83.4624, 80.2151, 82.1321, 97.3086, 77.8824, 87.1361, 74.4307, 90.2345, 78.9036, 86.9173,
89.7184, 72.2714, 88.5731, 84.4317, 75.4317, 74.5783, 82.4425, 85.3741, 87.2343, 83.9511,
80.5235, 78.0891, 81.582, 80.9568, 91.833, 82.7825, 83.7075, 74.237, 85.4416, 77.8363, 80.965,
80.1065, 82.9055, 61.2573, 82.1616, 70.6717, 81.5216, 80.7073, 89.4789, 71.4442, 83.1299,
84.9232, 77.6898, 95.0519, 79.2342, 75.3991, 80.6562, 84.3276, 80.3578, 79.0194, 81.6125,
76.1503, 80.0339, 81.2762, 80.0027, 78.7481, 80.8369, 85.3345, 72.3217, 77.1462, 80.9505,
75.0773, 79.9767, 78.8207, 79.4725, 88.3862, 74.227, 82.4269, 79.6576, 80.9173, 79.1201,
77.5742, 76.9072, 84.7136, 86.0289, 71.087, 78.3787, 84.4369, 87.6936, 91.44, 88.665, 73.584,
78.968, 75.74, 80.8212, 93.4908, 74.4555, 80.9493, 81.8954, 73.1228, 79.6177, 77.2809, 79.5442,
86.426, 77.4439, 81.9709, 85.3524, 92.326, 76.9233, 74.1432, 81.0009, 76.6808, 81.9361, 90.3995,
75.7146, 89.3788, 81.1415, 85.1332, 82.4054, 97.2752, 73.2083, 81.4393, 78.2975, 78.015,
74.2297, 91.3833, 81.3386, 76.7501, 84.0482, 84.1228, 79.6579, 76.1366, 79.8917, 83.7473,
84.2647, 80.0589, 76.9383, 76.553, 78.2652, 83.4156, 84.4559, 78.9422, 77.5187, 86.0075,
81.4709, 75.0602, 75.6268, 85.4397, 83.5763, 88.3905, 79.8571, 81.9811, 81.5727, 80.4419,
77.3054, 90.4415, 82.7886, 74.2013, 82.1629, 77.722, 76.4995, 79.1214, 72.6733, 78.7875,
88.4495, 81.249, 84.0887, 93.5079, 77.1703, 75.0038, 84.1474, 82.4231, 85.1487, 86.584, 77.6658,
81.1224, 89.4505, 82.7461, 70.1578, 78.9269, 80.4849, 82.7138, 82.8018, 82.0308, 88.0142,
76.3277, 81.5959, 82.4796, 80.0831, 86.3748, 95.1675, 78.1635, 81.987, 80.1383, 84.2839,
82.8248, 93.3868, 72.109, 79.0124, 87.1555, 76.8309, 77.6011, 69.7372, 88.4106, 81.2416,
78.8638, 89.122, 79.4026, 80.8293, 81.0215, 86.8969, 88.0656, 84.4757, 78.1294, 79.6264, 74.18,
87.805, 81.9712, 76.7583, 91.6572, 89.2067, 73.7959, 78.1934, 72.9486, 76.6343, 78.4393,
83.2179, 81.2449, 88.1617, 71.9634, 76.4423, 77.0445, 84.8617, 84.4221, 73.8684, 80.6716,
70.6275, 82.3397, 89.3687, 83.1846, 71.0749, 80.4483, 79.1278, 77.9068, 83.4617, 78.1298,
85.4707, 78.0505, 79.8917, 83.3358, 86.4834, 85.3899, 84.2793, 87.921, 78.0136, 78.3679,
80.3006, 77.9603, 72.7341, 75.0032, 82.6986, 80.2697, 86.345, 72.0979, 88.9971, 79.4732,
72.5404, 78.4367, 82.935, 92.3039, 81.9881, 84.4527, 85.6113, 84.4055, 74.4783, 81.9457,
75.5157, 83.3887, 83.8107, 75.6792, 78.618, 90.8624, 77.3314, 77.4858, 83.4257, 87.2601,
82.0021, 85.0492, 74.2797, 84.7253, 87.3572, 81.1997, 76.9644, 79.7188, 76.4764, 83.4661,
79.8236, 81.9345, 88.7402, 76.971, 84.6565, 77.9146, 94.2841, 81.0325, 78.7707, 70.7241,
78.2118, 88.7057, 77.5825, 77.6405, 80.5539, 76.0536, 88.3311, 90.3181, 84.381, 81.1559,
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88.0316, 86.7171, 84.8418, 77.2503, 87.0157, 76.1907, 78.0762, 70.4613, 77.0706, 79.8483,
87.8395, 79.593, 78.4413, 79.1279, 83.8823, 92.3481, 84.7881, 84.4149, 79.905, 71.3194, 84.2215,
82.9488, 79.1619, 82.8297, 85.4998, 72.9203, 72.1673, 77.6418, 81.838, 79.3607, 78.2183,
77.1083, 92.7411, 76.7091, 84.5683, 98.7469, 75.61, 86.4679, 85.0774, 74.0887, 85.8544, 80.6963,
75.7225, 82.7628, 84.716, 81.3535, 77.5158, 85.8234, 82.2626, 81.5401, 75.5185, 83.085, 75.7934,
85.1278, 89.2015, 91.2764, 83.8468, 80.8158, 82.6534, 67.4995, 71.7056, 82.3127, 66.5154,
95.1054, 76.2061, 91.1815, 74.433, 77.1814, 86.5715, 75.5104, 81.3592, 80.0981, 80.9136,
91.9287, 82.7932, 73.8251, 93.5122, 69.5838, 77.4226, 85.1218, 82.998, 80.9486, 86.7581,
92.3779, 84.5655, 92.2249, 81.3599, 78.4901, 76.868, 82.57, 86.988, 76.7562, 83.2546, 90.277,
84.5009, 78.3073, 84.7864, 80.7014, 80.6962, 76.9662, 79.3524, 84.1586, 85.1298, 68.7899,
78.379, 82.65, 75.5229, 78.6971, 88.3736, 70.452, 81.3099, 84.9477, 76.1003, 87.9464, 79.2294,
76.521, 89.1763, 79.6416, 87.3897, 75.6007, 83.0606, 75.6189, 71.8342, 85.7706, 91.7435,
83.5374, 84.2724, 80.2266, 84.9869, 77.2676, 76.483, 77.6093, 76.0405, 79.4792, 82.0743,
87.5345, 76.1416, 79.5471, 79.7751, 80.8956, 89.727, 75.8833, 81.2026, 77.6636, 92.6799, 77.589,
67.9311, 91.724, 74.447, 74.572, 93.6964, 76.2693, 85.3606, 83.7912, 71.6623, 71.9542, 74.6766,
71.747, 80.1837, 75.5903, 83.8028, 82.3925, 91.5041, 86.5424, 79.2643, 77.7571, 82.9346, 88.517,
74.8752, 83.8048, 75.3426, 80.3467, 79.3216, 80.2287, 86.284, 83.6605, 80.7233, 75.1943,
83.1256, 83.1769, 88.5168, 80.1714, 95.8694, 82.5167, 75.7868, 78.5307, 80.0343, 68.0891,
81.2773, 82.6543, 84.4838, 79.7844, 88.8521, 78.233, 76.0801, 72.2002, 85.3268, 79.1592, 88.637,
83.0521, 78.2211, 80.3803, 75.9596, 85.2913, 71.4681, 82.8571, 76.1504, 80.1565, 78.0228,
80.0146, 84.5084, 77.4429, 90.5908, 78.4294, 87.7631, 86.004, 93.2285, 79.2196, 82.105, 79.132,
83.5792, 83.7326, 68.7974, 78.2846, 74.7563, 90.9732, 81.2073, 79.9547, 78.351, 86.3731,
79.3069, 77.6431, 80.8823, 84.2146, 74.2212, 70.3408, 90.3311, 80.1405, 80.0114, 76.7898,
91.7674, 87.4581, 74.7541, 75.1486, 69.1372, 93.8234, 72.8911, 82.1467, 77.9501, 88.839,
84.9171, 78.7707, 78.5216, 82.1682, 80.7888, 82.7112, 77.8458, 81.6219, 98.1774, 87.0333,
76.8389, 73.9529, 72.0438, 84.5007, 76.5081, 82.2345, 82.9011, 73.5719, 80.1187, 86.2435,
79.5096, 84.4074, 90.2325, 81.0891, 84.8026, 75.4249, 86.0734, 76.2115, 80.1496, 84.1155,
96.7196, 70.9451, 92.7144, 82.16, 91.323, 91.7106, 76.9319, 79.3086, 83.5572, 90.8477, 80.4021,
80.5071, 80.7144, 76.5546, 81.0026, 79.3855, 77.6812, 89.5894, 83.17, 80.5176, 78.0985, 80.2081,
77.1583, 82.8738, 85.98, 85.5864, 71.8188, 80.8634, 77.5953, 75.3733, 77.2729, 83.4056, 84.9495,
70.4521, 77.0592, 75.3686, 82.0584, 82.6042, 75.0147, 82.4708, 85.4753, 83.8023, 80.0975,
76.6469, 80.1796, 79.0063, 80.194, 89.3301, 76.5965, 83.0569, 79.0941, 71.8984, 70.1588,
89.2506, 80.3017, 91.8843, 80.0473, 75.6642, 64.1004, 86.8466, 75.1597, 81.7155, 81.5988,
78.2975, 78.8287, 83.8142, 77.3084, 69.9529, 70.1846, 80.1707, 79.7254, 85.6265, 82.8373,
81.3424, 71.8772, 81.4308, 75.8852, 83.2765, 77.6593, 81.1847, 75.9314, 87.0944, 82.7535,
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84.9188, 85.2371, 79.5385, 78.1139, 87.4793, 79.5836, 81.0618, 76.0289, 82.7546, 76.6596, 77.31,
76.2315, 96.9643, 79.3855, 86.3475, 71.4787, 81.1063, 79.0771, 76.8482, 89.5154, 85.4388,
88.0066, 75.4298, 78.6894, 81.3525, 78.7824, 84.0297, 75.5614, 79.1318, 76.5333, 75.8867,
81.7285, 72.5722, 90.7697, 88.1521, 96.4808, 88.4255, 77.6523, 85.96, 72.2974, 82.7108, 84.333,
78.2707, 78.8356, 82.1975, 84.0292, 84.3185, 90.2569, 82.3913, 85.0405, 87.7158, 73.9468,
87.2971, 79.1182, 81.51, 77.0427, 81.3547, 78.5204, 83.7668, 78.444, 80.2939, 82.1528, 87.225,
83.6043, 75.2348, 86.5354, 87.8916, 78.2858, 85.7274, 84.1708, 81.4374, 79.0679, 81.7431,
80.2706, 89.0149, 67.0291, 76.6952, 74.0649, 75.678, 77.875, 71.2627, 77.5512, 69.695, 87.4545,
87.2045, 82.3381, 84.2284, 77.394, 83.7914, 85.7657, 73.112, 78.9805, 84.5013)

X3=c(80.4085, 75.7912, 72.0076, 87.8213, 87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641,
73.7875, 75.0937, 88.0327, 74.1243, 80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032,
79.5029, 79.6291, 84.1993, 88.5766, 84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008,
77.1633, 77.8045, 79.9155, 73.3277, 80.5695, 72.5587, 73.3677, 82.5796, 77.794, 79.2241, 74.164,
77.9139, 70.4021, 72.4427, 81.7969, 78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369,
73.4948, 84.8324, 77.27, 84.9734, 76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21,
80.2173, 74.3694, 80.0756, 76.9392, 81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966,
77.7937, 73.0512, 75.3267, 79.5845, 75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889,
79.5012, 79.1905, 77.9054, 77.8394, 76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67,
75.9393, 84.9429, 76.1933, 79.7342, 72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933,
80.6856, 68.7076, 79.9707, 81.7153, 81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256,
81.6064, 80.4907, 78.9704, 77.8501, 78.0799, 71.7037, 81.0373, 79.0706, 74.2828, 80.6634,
77.9944, 75.8839, 77.1467, 87.0695, 82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059,
83.6391, 79.4764, 77.2851, 73.1346, 79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748,
74.4274, 78.0282, 72.283, 77.7466, 75.427, 81.8395, 76.6214, 80.4085, 75.7912, 72.0076, 87.8213,
87.1967, 73.3119, 92.223, 82.0475, 76.6445, 72.9641, 73.7875, 75.0937, 88.0327, 74.1243,
80.2911, 76.2208, 83.0759, 83.6737, 73.0952, 80.6032, 79.5029, 79.6291, 84.1993, 88.5766,
84.0529, 78.6473, 84.1303, 71.771, 76.6063, 75.4008, 77.1633, 77.8045, 79.9155, 79.259, 73.3277,
80.5695, 72.5587, 73.3677, 82.5796, 77.794, 719.2241, 74.164, 77.9139, 70.4021, 72.4427, 81.7969,
78.0507, 71.5942, 78.219, 74.0815, 82.577, 77.2262, 74.6369, 73.4948, 84.8324, 77.27, 84.9734,
76.8704, 73.1756, 74.377, 86.8076, 83.6383, 71.5261, 75.21, 80.2173, 74.3694, 80.0756, 76.9392,
81.07, 75.2859, 87.5859, 81.5943, 71.459, 81.4381, 80.5966, 77.7937, 73.0512, 75.3267, 79.5845,
75.1515, 79.7714, 70.0038, 76.7693, 75.8646, 76.7889, 79.5012, 79.1905, 77.9054, 77.8394,
76.2721, 69.6418, 76.7607, 78.4701, 73.4824, 79.7614, 88.67, 75.9393, 84.9429, 76.1933, 79.7342,
72.1714, 79.4875, 76.587, 80.9257, 96.1753, 79.4933, 80.6856, 68.7076, 79.9707, 81.7153,
81.5285, 74.8095, 81.0069, 81.7243, 74.0649, 81.5256, 81.6064, 80.4907, 78.9704, 77.8501,
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78.0799, 81.0373, 71.7037, 79.0706, 74.2828, 80.6634, 77.9944, 75.8839, 77.1467, 87.0695,
82.513, 92.057, 80.5211, 88.8629, 78.4638, 84.5525, 77.5059, 83.6391, 79.4764, 77.2851, 73.1346,
79.583, 75.8132, 83.5397, 72.3728, 82.1084, 78.5252, 77.748, 74.4274, 78.0282, 72.283, 77.7466,
75.427, 81.8395, 76.6214, 82.8376, 84.9959, 78.1392, 77.6984, 82.4539, 79.1966, 82.0537,
90.7217, 73.2718, 82.2824, 80.6721, 80.7391, 75.1598, 78.1169, 83.0205, 85.3899, 82.5564,
80.4605, 85.5814, 75.7055, 83.1778, 75.6936, 73.198, 83.2858, 79.341, 82.8455, 72.6812, 78.117,
73.7115, 73.3554, 83.5174, 80.5286, 79.7336, 80.2627, 77.0501, 74.6685, 83.0816, 79.759,
79.2447, 77.1337, 78.8784, 84.6206, 89.5633, 75.1265, 78.1866, 82.455, 71.0375, 76.619, 75.0175,
83.5577, 89.7656, 76.1182, 78.0908, 78.3485, 84.9316, 78.9724, 77.1755, 81.2821, 77.8053,
74.3875, 81.7128, 79.0107, 82.7348, 83.3218, 68.6298, 78.1267, 74.4465, 79.6519, 73.1015,
81.2146, 77.8578, 77.3141, 79.186, 79.3255, 84.8797, 76.8762, 74.521, 82.1453, 75.3426, 71.6277,
77.2339, 80.019, 83.8698, 82.643, 71.2239, 65.166, 76.6482, 79.4306, 86.1673, 85.0957, 84.6393,
82.8588, 84.0024, 89.0458, 78.3904, 79.5845, 79.0415, 74.6229, 79.853, 73.39, 82.2934, 84.1399,
72.2132, 76.2958, 69.2063, 76.598, 81.1868, 74.9249, 86.3521, 86.6771, 73.1937, 69.4495, 81.181,
77.1641, 68.1599, 86.3178, 79.8286, 79.9218, 70.9284, 80.8535, 85.2669, 78.6977, 76.9343,
76.4578, 73.1639, 66.1317, 70.3259, 75.3391, 72.5756, 78.0021, 78.1198, 78.8379, 76.756,
74.1115, 80.6252, 73.163, 80.6224, 71.0134, 81.7952, 75.1927, 77.2532, 86.0999, 85.5563,
81.8992, 80.1941, 75.8516, 81.4231, 77.1054, 79.9003, 81.4397, 79.0678, 77.8285, 84.768,
86.0047, 76.4273, 75.8852, 72.2204, 77.0811, 77.4888, 84.6292, 87.5658, 72.648, 74.8623,
85.5817, 75.6677, 74.3092, 75.7346, 75.0092, 80.2506, 70.5348, 75.165, 70.1037, 83.6804,
79.4802, 85.3883, 80.5888, 72.5619, 80.9953, 86.113, 81.2796, 78.3531, 81.2991, 77.6315,
80.9174, 79.7715, 83.4312, 73.2651, 83.7026, 81.2648, 74.5567, 82.3641, 80.0129, 79.2947,
75.0589, 88.139, 80.3076, 71.0273, 79.6967, 79.9901, 75.4569, 76.9846, 75.7072, 73.0708,
76.5158, 73.685, 80.4291, 76.2233, 79.168, 81.1585, 81.8073, 77.3477, 85.4168, 77.2414, 80.8721,
81.6801, 74.9196, 79.0624, 79.8265, 83.9428, 80.8718, 78.5371, 79.8719, 77.4583, 79.5592,
80.7266, 75.3433, 72.84, 76.3471, 75.043, 77.4517, 75.922, 83.6672, 85.87, 77.7897, 75.2714,
74.6164, 80.6363, 80.0249, 79.4269, 75.2928, 78.0221, 77.0997, 71.2759, 74.1314, 73.586,
77.0911, 85.3452, 74.1432, 72.7319, 81.3451, 75.2727, 82.0892, 86.9085, 80.1894, 81.2005,
83.9394, 80.4443, 79.6293, 74.8281, 73.9854, 85.0903, 76.551, 67.1162, 78.563, 71.554, 74.3127,
75.0915, 71.595, 80.9682, 82.6252, 73.2688, 77.5986, 86.6087, 85.6513, 81.6084, 78.6975,
80.7699, 70.3488, 73.7914, 75.6482, 75.4169, 88.5308, 79.4414, 78.5253, 78.7862, 82.5995,
79.8843, 78.5253, 75.0782, 90.0567, 76.4496, 75.3295, 80.3291, 79.1293, 85.286, 84.2066,
89.0339, 69.1825, 74.108, 83.5234, 74.7135, 85.2574, 80.1344, 76.9369, 79.9303, 75.5201,
84.1262, 83.3571, 72.6958, 79.1646, 80.9291, 83.319, 71.1703, 76.6351, 82.3157, 73.526, 76.9549,
78.1186, 83.2751, 76.9573, 72.03, 73.2096, 67.8111, 84.7419, 83.3945, 71.401, 80.9728, 81.1865,
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77.1659, 82.7552, 83.2919, 78.4275, 64.6889, 74.0664, 83.0621, 87.4711, 76.9993, 70.6861,
84.1454, 84.6816, 85.1374, 74.8701, 83.3996, 78.4731, 78.0943, 82.992, 82.0515, 75.62, 72.9721,
76.787, 83.9145, 77.447, 77.7655, 71.7999, 73.2597, 70.0214, 69.9054, 80.7607, 81.0365, 84.7787,
64.713, 77.2004, 72.5898, 83.6339, 75.9459, 74.4657, 77.4754)

x4=c(82.2985, 75.5823, 74.0244, 83.0413, 68.9538, 79.1844, 78.7102, 81.5193, 72.002, 71.6415,
78.4708, 80.9123, 82.7712, 71.9656, 92.6392, 77.7505, 76.4571, 83.5542, 84.8622, 79.026,
81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712, 83.7546, 83.0049, 75.1258, 80.549, 81.3586,
83.8962, 82.4156, 80.1894, 77.8612, 75.3844, 74.0339, 79.0768, 80.1709, 87.6782, 72.2764,
78.4689, 81.3375, 79.4724, 78.832, 77.7689, 84.0488, 75.0076, 73.9136, 80.9841, 77.7922,
88.2592, 80.052, 82.0208, 80.2035, 88.4468, 78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073,
84.4434, 80.7439, 76.3262, 80.1702, 88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191,
71.636, 77.4957, 86.6344, 82.6266, 66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087,
81.2976, 78.2404, 78.1252, 83.3967, 88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255,
69.4977, 81.9206, 73.6933, 78.1049, 85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798,
76.6417, 85.0351, 81.8144, 71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891,
81.197, 84.7522, 77.3273, 83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905,
83.8542, 86.093, 80.0617, 86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935,
76.2352, 82.2114, 84.9621, 79.8484, 85.8503, 72.8427, 79.3044, 77.6581, 70.4399, 84.5397,
74.5894, 78.9363, 82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 90.585, 76.1453, 78.5092,
91.6524, 80.6294, 73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076,
81.7036, 83.3071, 82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132,
77.8722, 75.3041, 73.295, 74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539,
74.3297, 76.7314, 80.1754, 75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329,
91.5071, 89.4109, 81.977, 80.9823, 88.5288, 86.38, 7/7.7541, 76.8971, 75.3869, 83.0997, 74.66309,
78.9496, 81.7407, 79.0653, 70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997,
73.9587, 80.8338, 77.018, 80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087,
84.481, 74.9023, 78.568, 76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658,
82.1473, 74.7287, 81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432,
90.8678, 77.6555, 76.2759, 88.0603, 85.3505, 90.9251, 87.7913, 77.3528, 73.7789, 85.3076,
87.4028, 73.2273, 84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027,
88.3863, 81.6899, 75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 75.9012,
76.0412, 74.7988, 74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.26009,
73.5584, 73.1423, 89.0322, 76.2944, 77.1352, 82.2985, 75.5823, 74.0244, 83.0413, 68.9538,
79.1844, 78.7102, 81.5193, 72.002, 71.6415, 78.4708, 80.9123, 82.7712, 71.9656, 92.6392,
77.7505, 76.4571, 83.5542, 84.8622, 79.026, 81.1559, 78.4836, 83.779, 78.2484, 81.1279, 84.7712,
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83.7546, 83.0049, 75.1258, 80.549, 81.3586, 83.8962, 82.4156, 80.1894, 77.8612, 75.3844,
74.0339, 79.0768, 80.1709, 87.6782, 72.2764, 78.4689, 81.3375, 79.4724, 78.832, 77.76809,
84.0488, 75.0076, 73.9136, 80.9841, 77.7922, 88.2592, 82.0208, 80.052, 80.2035, 88.4468,
78.3535, 78.0971, 73.9081, 80.355, 80.5742, 83.5073, 84.4434, 80.7439, 76.3262, 80.1702,
88.6192, 79.4882, 76.9848, 67.2973, 74.3381, 79.7191, 71.636, 77.4957, 82.6266, 86.6344,
66.2891, 80.3365, 79.8161, 76.1887, 72.1495, 85.8087, 81.2976, 78.2404, 78.1252, 83.3967,
88.6427, 73.0312, 78.0805, 76.3514, 72.5923, 79.4255, 69.4977, 81.9206, 73.6933, 78.1049,
85.2328, 75.2797, 83.7273, 81.1376, 83.306, 87.8798, 78.0385, 76.6417, 85.0351, 81.8144,
71.5379, 81.5156, 76.7555, 86.3022, 80.7023, 87.2538, 81.2891, 81.197, 84.7522, 77.3273,
83.8517, 81.5836, 76.7033, 71.4862, 71.0549, 83.5473, 75.6905, 83.8542, 86.093, 80.0617,
86.7269, 87.8351, 72.6478, 74.2555, 81.001, 80.9989, 80.4002, 77.6935, 76.2352, 82.2114,
84.9621, 79.8484, 85.8503, 72.8427, 77.6581, 79.3044, 70.4399, 84.5397, 74.5894, 78.9363,
82.4759, 79.8212, 74.4737, 83.5877, 80.0723, 76.1453, 90.585, 78.5092, 91.6524, 80.6294,
73.9538, 79.4364, 87.703, 81.3648, 81.6068, 84.643, 80.437, 73.1145, 75.0076, 81.703, 83.3071,
82.9665, 79.4617, 81.5579, 89.5853, 77.6331, 78.839, 82.8769, 82.2132, 77.8722, 75.3041, 73.295,
74.8796, 82.4286, 85.7862, 73.4542, 82.8838, 77.7975, 86.6539, 74.3297, 76.7314, 80.1754,
75.2482, 85.7149, 87.9635, 74.0379, 77.2417, 79.5829, 81.3329, 91.5071, 89.4109, 81.977,
80.9823, 88.5288, 86.38, 77.7541, 76.8971, 75.3869, 83.0997, 74.6639, 78.9496, 81.7407, 79.0653,
70.2483, 81.0385, 81.0984, 79.5695, 81.4783, 76.5928, 78.3997, 73.9587, 80.8338, 77.018,
80.7997, 79.1656, 83.0939, 86.2902, 81.3635, 73.245, 80.599, 76.3087, 84.481, 74.9023, 78.568,
76.807, 78.4742, 82.4739, 82.7399, 78.6971, 86.7851, 84.6715, 76.7658, 82.1473, 74.7287,
81.1741, 88.1141, 79.7074, 81.1662, 80.7822, 80.531, 77.3026, 84.2432, 90.8678, 77.6555,
76.2759, 88.0603, 90.9251, 85.3505, 87.7913, 77.3528, 73.7789, 85.3076, 87.4028, 73.2273,
84.6796, 80.5922, 78.293, 76.8443, 79.9221, 75.1063, 80.465, 85.0457, 85.7027, 88.3863, 81.6899,
75.6807, 81.2231, 71.9834, 85.9676, 86.2255, 76.0394, 84.989, 76.0412, 75.9012, 74.7988,
74.8723, 84.3654, 79.1034, 93.6609, 81.9913, 82.1333, 78.9233, 88.49, 86.2609, 73.5584, 73.1423,
89.0322, 76.2944, 77.1352, 78.8967, 75.0467, 79.7296, 84.3216, 69.2445, 80.4461, 81.6494,
73.3054, 81.5716, 77.911, 86.1025, 73.3557, 78.7637, 80.5551, 81.1129, 86.6323, 77.6316,
83.6726, 86.6085, 79.9078, 82.8675, 75.2465, 80.6982, 75.0434, 81.9014, 79.7942, 85.1622,
80.2823, 93.7046, 82.8136, 74.8505, 77.572, 80.9742, 82.1004, 80.7671, 70.8483, 85.283, 77.464,
70.3249, 81.2899, 86.3855, 80.6282, 74.8976, 80.1577, 82.9749, 82.8319, 81.6149, 80.872,
84.8121, 84.6609, 91.4183, 84.6013, 80.0545, 81.4694, 81.7247, 79.3632, 84.1274, 76.7945,
81.7758, 82.5169, 81.3165, 73.1768, 78.6484, 83.1754, 85.1409, 79.4988, 86.3893, 80.9537,
87.0899, 74.9632, 82.9584, 76.1508, 86.3611, 80.7183, 85.2315, 84.9343, 80.6973, 77.1018,
79.2335, 86.047, 76.3113, 79.2862, 68.0395, 80.2524, 86.863, 84.3097, 72.8064, 86.2931, 69.5501,
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78.0762, 75.8883, 77.7356, 79.2923, 82.2351, 81.4996, 79.5341, 81.6595, 77.4531, 78.4962,
78.7252, 83.4277, 79.8569, 86.6453, 85.8, 88.4896, 81.3124, 82.386, 74.1157, 75.8822, 77.0641,
83.242, 74.7233, 80.9137, 78.8199, 73.09, 80.4537, 78.6738, 76.1091, 74.0151, 77.4571, 85.1427,
75.6911, 76.5546, 79.9388, 77.5961, 73.4774, 89.1823, 73.1656, 76.5299, 72.2482, 86.288,
79.0844, 72.6282, 80.3885, 76.4022, 83.5124, 79.4784, 82.6239, 71.0607, 83.9151, 82.0623, 83.83,
81.8519, 78.5619, 80.3854, 79.6811, 70.0216, 79.7653, 79.0727, 79.2977, 85.5932, 77.9365,
76.1212, 78.5726, 79.7925, 76.5876, 75.4576, 82.5412, 83.6339, 74.0668, 85.1989, 71.648,
79.0869, 76.0368, 75.3644, 80.0883, 78.9263, 81.0274, 82.976, 79.3134, 76.9481, 89.6987,
78.5021, 82.6268, 82.4758, 80.5641, 79.4288, 80.505, 91.7054, 81.221, 75.4885, 76.0933, 82.7317,
83.6223, 84.374, 73.3459, 76.1165, 73.0361, 85.251, 79.3426, 83.9802, 88.3145, 69.4342, 81.0032,
82.5751, 79.5361, 71.3497, 80.805, 68.2958, 74.9125, 78.2078, 75.6385, 75.1431, 82.6796,
79.0173, 79.4319, 81.599, 89.3854, 78.1955, 81.7016, 80.9162, 84.0436, 74.3687, 83.0488,
81.5955, 74.9844, 77.5585, 84.7729, 80.1106, 82.3911, 78.5342, 70.0997, 82.8132, 77.5513,
81.0874, 74.7237, 87.1245, 84.4917, 81.0563, 82.165, 90.3005, 70.5296, 75.978, 77.4637, 84.4427,
71.9606, 85.96, 78.3463, 81.6538, 71.8673, 76.541, 75.3839, 79.7323, 82.7164, 87.2907, 75.3327,
78.8379, 76.2326, 80.8937, 68.6895, 69.5337, 81.4926, 83.2918, 76.1487, 80.8346, 87.3044,
75.0341, 81.1626, 80.7824, 80.7079, 77.7315, 75.7295, 71.9811, 74.4166, 73.7535, 84.5741,
94.4052, 72.9874, 67.005, 86.7025, 83.2155, 69.3946, 87.4416, 84.8478, 78.891, 80.4885, 85.0766,
84.7033, 81.8271, 76.7058, 87.4864, 78.9746, 79.331, 80.9396, 73.4066, 83.0926, 78.7196,
86.8507, 74.1073, 80.2016, 73.7944, 79.557, 87.9213, 78.3879, 67.2424, 76.8456, 81.7103,
81.8816, 84.7672, 84.4101, 69.8823, 82.0234, 85.5399, 78.8692, 80.3687, 77.3214, 81.7739,
73.7594, 77.2511, 78.4693, 82.8459, 74.9819, 69.7391, 87.7726, 83.5944, 91.7836, 75.4191,
87.3002, 73.2796, 84.7399, 76.2978, 80.29, 79.1938, 82.8998, 91.9893, 80.7693, 81.2102, 79.7148,
84.2591, 81.868, 86.2273, 80.5359, 81.9382, 84.8435, 87.8193, 82.9644, 71.7064, 76.7618,
75.5727, 79.2768, 74.0079, 80.5212, 79.1459, 77.8998, 77.9258, 86.101, 84.3082, 76.5081,
82.2856, 83.2701, 80.5123, 80.6709, 93.1963, 83.3244, 79.2154, 84.4081, 89.0967, 71.0665,
78.3971, 84.2859, 69.9976, 83.0486, 78.0878, 79.2115, 74.5952, 84.1023, 67.1265, 90.2939,
87.6126, 82.0091, 84.0491, 85.6937, 75.4526, 77.8421, 77.1992, 78.4271, 78.1163, 79.2107,
81.1942, 83.5962, 79.4471, 73.5889, 82.8168, 82.1088, 80.2844, 80.4436, 77.3572, 83.5256,
84.2085, 77.2396, 82.2471, 78.0146, 75.3652, 82.4391, 77.9786, 84.1784, 83.7481, 78.0951,
70.9555, 77.5186, 80.5479, 75.7637, 85.4767, 79.965, 75.7276, 79.1955, 73.9067, 82.0236,
83.3486, 77.2274, 77.4171, 81.3958, 84.2855, 82.9493, 77.8798, 74.0652, 78.5491, 79.129,
82.1215, 80.605, 85.3425, 78.5687, 75.9652, 84.5977, 75.61, 80.9314, 82.0815, 80.1405, 69.8727,
80.0503, 79.6391, 93.9058, 69.3087, 84.931, 83.3179, 77.1505, 76.5509, 70.0495, 79.6625, 80.086,
88.9313, 85.6945, 81.2468, 84.2843, 82.9798, 78.1452, 81.7231, 77.5583, 83.4915, 84.4818,
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84.6272, 89.6851, 79.7263, 80.1204, 79.3606, 80.1302, 74.6446, 74.5097, 78.1916, 77.4783,
81.3698, 84.4915, 76.5616, 80.5962, 83.6171, 82.3295, 82.5568, 90.2789, 74.0049, 72.2354,
80.1962, 90.6435, 78.4093, 72.5855, 79.9102, 84.3952, 74.6495, 83.8044, 79.5591, 79.8648,
79.2651, 76.7204, 85.274, 81.5075, 90.1107, 87.8467, 76.2888, 78.941, 76.4599, 79.772, 80.0179,
86.6966, 83.0924, 84.0225, 80.1564, 73.4916, 78.9283, 80.2227, 81.7833, 82.971, 77.7424, 69.867,
67.4181, 77.3319, 76.2208, 77.5948, 66.7416, 71.8467, 80.2485, 79.8902, 77.8095, 80.7976,
84.2772, 82.9004, 73.2118, 72.7582, 77.2477, 73.9529, 78.4772, 81.6232, 76.8389, 87.1089,
85.6566, 76.5715, 74.7931, 85.05, 78.8997, 75.209, 80.5384, 71.8273, 85.5386, 73.6167, 89.8155,
82.6345, 70.8382, 76.3067, 76.365, 67.9852, 92.9572, 85.2404, 79.1837, 84.303, 74.7878, 78.2363,
84.965, 84.763)

boxplot(xl, X2, X3, x4, range=0, col=rainbow(4), names=c("110", "005", "102", "021"), main =
"4000 3amyckiB", ¥ab = "Ilnan", ylab = "IIpu6yTtok")



