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C¥3 BOIIU

" YmGy kuTO6 MejarorHka HHCTHTYTA3PH CTYAENTIApH yuyH SXTH-
MONIAp HAasapHsCH Ba MATEMaTHK CTATHCTHKaLaH ¥xyB Kyanauma cu- '
(atuma Mymxaanaurad.

KuTOGHHHr MasMyHH MeJarorHka HHCTHTYTIapPHHHHT » DXTHMONIIAP
HA3apuACH* KYPCH MpPOrpaMMacHra MOC KeiaiH. Xap Gup 600 OXHpH-
Aa wy 606ra AOHP MawKAap KelTHPHITaH. .

By xuTo6RaH YHHBEPCHTETIAPHHHT Ba onuit YKyB IOPTIAPHHHHT
HHKEHePAHK-9KOHOMIKA (akyNbTeTAapH CTYREHTIapH XaM ¢oiinana-
HULIIAPH MYMKHH. i

Kyananmann &€3nmpa MaBKy:R apa6udtaan (afinuxca, -B. B. ne-
nenxo, A. A. BopoBkos kuTOGaapupan) ¢oiiAanaHHInH.

KuTo6HUHT &3nAHIIKHAA AKHHAAH EpRaMm ‘6epraunuxaaps yuyx Ha-
manran JlaBnaT neiarorika HHCTHTYTHHHHT MaTEeMaTHK aHalIus xaden-
paci anbsonapu Snouent P. MiCpoxumos, kaTTa yxurysun O. Caxo6os,
ykurysuuaap [H. Ortaxysues, M. PaxmartyanaeB, WYHUHTIEK, KHTOO-
HHOT KYn&SMACHHH JMKKAT GunaH .K¥pn6 uuknO, Kyniab KHMMATIH
Maciaxataap Gepranu YuyYH KHTOOHHHT Maxcyc MyXappupH Mexnart
Kusun Baiipox opaetan jTomkent JlaBnat yHHBEPCHTETHHUNT JoueH-
i M. A. MupsaaxmejoBra aBTopjiap MHHHATAOPHHAHK 6unpupagunap.
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KHPHII

SXTHMONNAP HA3aPHACH XO3HPTH SaMOH MaTEMaTHKACHHHHI MYXHM
TapMOK/apHIaH GHPHAHP. DXTHMONIAD HA3aPHACHHHHT SneMeHTAapH
XVII acp ypranapugan Byxynra xera 6ownazd. LUy naspna KHMOD
Yitunnapn xyna keHr Tapkaaran O6¥au6, XarTo MaTeMaTHKARPHHHP
XaM 3bTHOOPHHH ¥sura waa6 kuarau smu. By yiiumnapma kysarunaér-
ram XOfucajnap ¥sura Xoc KOHYHHATIapra 6YiACyHHuIuHH Guaran Toii-
redc, Ilackanb, Pepma, Axos Bepuyann kabu onumaap Gy KOHyHaap-
.HU Xap TOMOHNamMa YpraHaunap Ba 3XTHMOMIAD HASAPHACHra OMJ
SXTHMO/I, MaTeMaTHK KYTHAMA Ba IIYHra yXwauwl TYWYHUYAIapDHH KHPHT-
Aunap. IXTHMOANAP HA3APHACH TAPAKKHETHHHHT KefiWurH Gockuum
Myasp, Jlanaac, Taycc, INyaccon ka6u ONMMJIAPHHUHT HOMAApH OuJaH
6oraukaup. XIX acpHHHr HKKAHun ApMHAaH Gowna6 sxTuMoanap Ra-
8apHACHHHAT PHBOXNAHHUIMAA PYC MatemaThuknapu B. fI. Byuakosckufi,
M. JI. Yebuwes, A. A. MapkoB, A. M. JlanyHosuuur XHu3MaTAapH
xatragup. B. Sl. DBynskosckuiinunr Poccusiaa  GHpHHuM  6¥au6
3XTHMONNAP HA3apHACHAAH €3raH HapCAHTH 3IXTHMONIAp HasapHACHra
GyaraH 3bTHOODHHHT OPTHUIHAA MABAYM TYPTKH O6¥aau. DxTHMOMTap
HasapHACH MaTEeMaTHK CTAaTHCTHKAHUHT acocuil anmapaturuHa G6yau6
KoaMai, OyHIaH TaWKapy YHWHT METOANapH OMMABHH XH3MaT k¥pca-
THW Ha3apuiAcHla, HMIUOHYIMIHK HasapHICHAa, HaszapHil ¢usukana,
6uonorusna, reorpaduana, MareMaTHK AMHTBUCTHKANa, HILIA6 4yuKa-
PHUWHH NMIAHTAWTHPHIL Ba ONTHMan GOIUKApHHINA, TEXHOJOTHK IpoO-
UeCCAapHH aHAAN3 KHIMWIZA, MaxCYJAOTNapHHHN CH()ATHHH KOHTPOJ
Kuaumjga Ba Oowka Magcaanapaa xyananunazn. Xosuprd naiitaa,
SXTHMONNAP Ha3apuACH GHIaH WIYFYNMaHYBUMAAP COHM TOGOpa OpPTHO
6opa@rranaurd, Wy coxara ROHP KHTOS Ba IKypHamjlapHHHr Kk¥naab
Yyon 3THAAETrawiIUrH 3XTHMOJIAD HA3aPHUACH Ba MaTEeMATHK CTaTHCTH-
KaHH YPrauuiHHHT KAHUYANUK MyXHMJAMTHHE K¥pcatanu. Coper sXTH-
MojnuMaapu MakTabH yMymuii npobiemanapHuHr Ky#uanmm Ba yaap-
HHHE XaJ STHAMWIH, QYHAAMEHTAN HAMHE TAAKHKOT HILJAPHHHHFG CH-
¢arn Ba caimMOoFH OFiiMua jaxXOHKAa OANHHTH YDPHHAGPHHUHT GHPHAA
Typamd. MamaakaTumusHuur Mocksa, Jleruurpan, Kues, TouwkeHT,.
HoBocu6upck, BuabHioc Ba Gomka uIaxaprapuia sxTHMOAnap Hasa-
pusicu G¥iiuua xaxoHra Mamxyp Mmakrtabaap Maskyx. Coser matema-
Tukaapuaad C. H. Bepumreiin, A. H. Koamoropos, B. W. Pomanosc-
kuil, A. fl. Xunuud, 10. B, Jluuunx, 10. B. poxopos, H. B. Cmupnos,
B. B. 'menenxo, A. A. Boposkos, A. B. Cxopoxoz, W. A. U6paru-
moB, T. A. CapHMcOKOB Ba GollKanap XaMAa YeT SJAHK oauMaapaaH
I. Kpamep, H. Nly6, B. Pesep, I0. Heiimau Ba 6owxanap xosupru
8aMOH SXTHMOJIIAP HAaSaPHACHHH PHBOXAAHTHPKIILA CAJMOKIH XHCCA
‘Kympunap Ba KyuMoxaanap. / '

Y36exucTOHAA IXTHMOMUMNAD MAKTAGHHHHC BYWKYIra KeaHIIH
'B. V1. PoMaHOBCKHi Ba YHHHT WIOTHPANAPH HOMH GHAaH GOFTHKIAMP.
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I 606
XOOMCA BA 3XTUMOJI TYHIYHUYACH

1- §. daemenTtap Xxoaucaiap thasocH.
Xoxucajap ycrhia amanaap

DXTHMONIAP HA3APHACHHHHT acocHi TylyHualapHiaH
6upH ,Taxxpuba“ Ba Taxpuba HATHXKACHAA KYSETHIMIIH
MYMKHMH 6yJrai XOAHca TyuwyHuanapHiaHp. Taxxpuba x04H-
cauum pyébra KeNTHPYBUH MAapTJap MaxMyH (wapraap
KOMmJIeKcH) S HHHT Ga)capHIHIIMHM TabMHHIAMAAH n60-
pataup. TaxpuGanan Taxpubara yrranpa pyin Gepaérrau
XoAucanap yarapu6 rtypaauraH XoJuiap XaéTa KEeHI MHK-
écna yupa6 TypanH, 6y epaa, an6arra, TaxxpnbanH BYXYA-
ra KeJATMPYBUH WAPT/Iap MAXKMYH (komnJaekcu) S yarapmac
6yJaran Xoaaap TyUIYHHJIaLN.

Mucoaaap. 1. YTkasunaérran Taxpnéa CHMMETDHK,
6Hp KMHCAM TAHraHW MyaitsH WAPOMTAA TalIAlILaH n60-
patr Gyacuu. Anbartra, 6y epaa taxpubanan Taxpubara
yTranga pyil GepyBuM Xojaucasnap Xap Xui 6yaanu, Maca-
naH, 6upop Taxpubana ,rep6* (I) Tywras 6yaca, 6ow-
Kacu[a TAHTAHMHT TECKAapH TOMOHIH ,paKam* (P) tywrmu
MymKuH (6yHAa Taura Kuppacu Guan Tywmaiau ae6 ¢a-
pa3 KuJIHHAMLH). :

2. KysaTunaérran Taxpuba Gupop aJnoKa GyauMHAAH
Gup KyHaa XyHaTHNAETraH Tejerpammanap COHM 6yJacuH,
6y epaa xaM Taxxpu6aian Taxpubara yTranna, abHU KYH-
LaH KyHra yTrasaa pyf GepHild MyMKuH OyJras Xoauca-

. nap (TeserpamMmaJap COHMHHHT GHPOD HaTypas COHra TeHL-
JIMrH) Xap XuJa 6yauiu MYMKHH. '

Xo3upru TabpudJapHH HHTYHTHB JAapaxajna Keatupa-
Mu3, cod a6eTpakT TabpubAap KeAUHPOX GepHIany. Tam-
pp;_6a HaTHXXacujaa pyR GepHuIM CAAHHAAH aHHK 6yaMdran
"Xoauca macoduguir xo0uca ACHHIANN. TaxpHOaHUHT Xap
KaHaall HATHXKACK JAEMEHmap Xo0uca AeAnIaiy. Taxpu-
6a naTaxacuia pyi GepuM MyMKuH GyaraH Gapua sne-
MEHTap XOoAucaJap TYMJIaMH 3LEMermap xoducarap gpa-
3ocu neBmaand. DNeMEHTap Xoaucanap ¢azocuau U opka-
Jd, Xap 6up 3JeMeHTap XOIucaHH 9ca e(e€U) opxamn.
GesrnytaiMHus.
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Muconanap. 3. Taxpuba cCHMMETPHK, OHp XHHCIH
TAaHFaHH MKKM MapTa Tawsamaan u6opar 6yjcuu. Bynna

sJleMeHTap XOAucanap KyHuaaruia 6yaau:

e, = (I'T) — OGupunui  Tawjiamwaa repb, HKKHHIUCHAA
Xam rep6 TywHm XO4ucacH

e, = ('P) — GupuHun TamwJawaa rep6, HKKHHYHCHAA
paKaM TywHl Xoqucacu

e; = (PT) - GupuHuM TaWAWAa pPaKaM, HKKHHYHCHR
rep6 TywHu XOAHCaCH

¢4 = (PP)— Gupunuy Tamjawia paKaM, HKKAHIUCHAZ
XaM pakaMm Tymuul XOAHCacH.

By Taxpubana sjnemenTap X0Aucanap ¢dasocu U TypT 37€-
MeHTAaH ubopar:

U ={es, €, €3 €}

4. Arap ywa Taura yy Mapra TauiaHca, pyit 6epuun
MYMKHH Oy/rai 3JeMeHTap XO0aucaiap Ky#ugaruia Gy-
Janu:

e, = (TTT), e,=(CTP), e;=(TPP), e, = (PPP),

e; — (PTP), eq=(PPT), e, =(TPT), ¢s=(PTT).

By xo/i1a 3jeMeHTap XOAucalap (asocH CaKKH3 3JeMeH-
Tap XOAucajan HOOpart:

U={€1, €,, €3, €4, €5 €¢ €1, €3 }

5. Tawpuba éxaapu GUpPAAH OJITHraua HOMepJaHraH 6up
UHCAM KyOHH HKKH MapTa TauuiailiaH u6opat OYJCHH.
By xonzia aneMeHTap Xoaucanap ywoy KypuHuura sra: -

el} = (ir /)

By xoauca xyOuu GUpHUHYM TallJALIA] i paKamJu €K, UK-
KHHYM Tauwialifa j pakamJ/d €K TYWTraHIMruHu 6uaLupa-
nu, Oy epiaa )

U={e)) i, /=12 ..., 6

Ba 3JeMeHTap xoaucajap COHH N = 62 = 36.

6. Taxpu6a nyxranu [0, 1] cermentra tacoaudui pa-
. BAmga Tawiamaad u6opar Gyacud, Gy epia aneMeHrap
xoaucanap ¢asocu U ={e} [0, 1] Tynnampan uGOPaTAUP,
ABbHK Y KOHTHHYYM KyBBaTra ora. ,
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By a#itrannapuMH3H{ AaKkyHaa6, Oynaaft xyJaoca KHJH-
IUMMH3 ~ MYMKHH: Xap KaHnaa# Taxpuba HAaTHXACHAA
pyit OepHlIH MYMKHH Gyaran oJeMeHTap XoAucajnap
NOAMCANap TYWIaMHHH BYXXYAra KeITHDaiH Ba Oy XOIH-
canap TYMJIaMH YeKJH, CaHOK/JH (6- GeTra KapaHr) Ba XaTTo
KOHTHHYYM KyBBaTra 3ra Gyaawn MyMKHH.

Xap kaunai Tacoaudui xoanca 3ca 37IeMEHTap XOIu-
canap TYNJaMHAAH TalKuJ tonran 6Yyau6, YHUHT LKaTTa-
KHUHKJMTHY YHra KHpraH sjemceHTap XO0AHCANapHHHT ,CO-
Hu‘ra Goraugnup. Tacoaudui yOAKCATAPHY, oaatna, JaTHH
anpaBuTHHHHT GOw XapdapH A, B, C, ... nap Ouau
GesqruyaHagd. ,IJHr KaTra“ XoJHca U 6ynu6, y Gapua 31€-
MEeHTap XOoAucajap TYmiIaMuiaH n6opaTaup. Arap TaupH-
6a narmxacuna A (A« U) ra xuprai e S1eMenTap XOAH-
canapuuur GupopracH pyi Gepca, A xo0duca pyi bepou
nefiunaau. Arap wy 3JeMeHTap xonucajnapian GupOPTACH '
xam pyit 6epmaca, A xonuca py# GepmaiinH, yHna A xo-
nucara meckapu xo00uca (yun A OpKam GenruaaiiMu3)
pyi Gepean peiimus. A Ba A ysapo xapama-xapui X0-
ducasap nelinwlanH.

Taxpuba HaTHXACHA3 Xap ral pyi GepaauraH XOAuca
MyKappap xo0uca nehuaan. IOxopHaa keJTHpUJIran 6apua
s/emenTap X0Aucasap ¢asocH U Mykappap Xoaucara Mucoga -
6yna onamu. bupopta Xam 3JeMEHTAD XOAHCAHH ¥3 HUHra
OJIMATaH XOLHCA MYMKUH OYAMAAH xo00uca pednIafu Ba
V opxaau OeJrHiaHaH. Ta6uuiki, 6y X0auca TaxpHOa-
HATHKACHAA CHPA XaM Py¥it OepHillt MYyMKHH amac. Py#a
Gepmaiiauran xomuca V' HM TynJaM MabHOCHAA g 6ym
Tyniam Gunad, MyKappap XOAHca U uu @ yuusepcana Tym-
JaMm 6uaad 6earusavimua, sbHH .

U=2, V=dg.

Mucoaaap. 7. A Xonuca TYpTHHUH MMCOJIAACH TaMPH~
Gana rep6 HKKHM Mapra TYLWHIIHAEH u6opar Gyacus. By
X0ana . :

A={e, e, €g}

6ymanu, AbHH TAXPHOA HATHXACHAA e, pyil 6epca, €KH €&;
pyi Gepca, éxu €s pyit Gepca, A xonMca py#i Oepau Re-
Mu3. Arap ey, €;, € AaH GHpOpTAacH XaM py# Gepmaca,
XO[Hca pyii Gepmanu LeiMus, y X0JAd A ra xapama-Kap-
mu xoauca A pyi Gepran GymamH.
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8. B xomuca TaurasH yy MapTa Taunauija xeu Gya-
mMaraniaa (KamMuaa, aKaJJaH) HKKH MapTa rep6 TYUIHmHAAH
uéopar OYJCHH, Y XOJxa

B={e,, e, e;, eg}.

9. C xomuca TaHramn yu Mapra Tawjawaa xeu GyJ-
maranga Oup Mapra rep6 Tywwuwmuaan u6opatr 6yJcuH,
yHIa

C={e e, ey e, e e;, &},

ABbHH OGyHra ¢aKat GHTTa e; 3JeMeHTap XOJuca KHpMaraH.
By Mucostapaan xypuHHG Typu6aukH, C XOAHCAHUHT PYH
GepHil HMKOHHSITH B nan xa™, A nan xam kynpox, B HH-
KH 3ca A naH xynpox.

By mucosnapaa A, B, C xomucanapra Kapama-KapLiH
XoaHcaJjap Kyiuparuaapian HoopaT GyJanH:

;T= {eh €3, €y, €5 eo}»
B ={e;, e, €5, e, C=/{ey).

10. Oarunuu Mucoanaru Taxkpubana A X0AHca TaulIaH-
raH HYKTaHHHT @, =[%, %‘ CerMeHTra TYIIHUIHAAH H60-
paTt 6Y./CHH.

Arap TtawsaHraH HyKTa [—é—, %] ra Tymwca, A xoznu-
ca pyii Gepmu AeiiMus, Aemak, 6y Mucoasa A Xoauca COH
KufiMaTu [—‘,12—, —2—] CcerMeHTra TerHUNIH OYATaH HYKTaJap

Tymiamugan H6opat 6y.1anu.
11. OaTuHYM MHCOAMArH Taxpubana B xoauca Tau-

JaHaéTraH HYKTaHHHT a2=[0, —g-] CerMeHTra TyUIHIIH-
JlaH uoopart G6Y.JICHH. By epma B xoauca coH KHHMaTH
[O, %] cerMeHTra TervilJn 6yaraH HykKranap TyaJaMHAaH

ubopat 6ynanu. Kypunub6 typnbauxu, Tampuba HaTHxa-
cuna B nunr py#i Gepum uMxoHuatH A HUHr pyit Gepuit
HMKOHMATIAAH KYNPOK, YYHKH @y CErMEHTHHHI Y3YHJHIH
@, CEerMeHTHHHI Y3YHJHTHA4H OPTHK.

AiTH6 yTranumusra kypa xap Kaunad TaconH(puit X0-
IHca 3JeMeHTap XoAucaJjap Tymiamuaad ubopatiup, Gow-
Kaua afiTraifa, Taxpuba HaTHHKACHAA KY3aTHIHIIH MyM-

y

8



kuH 6YJaran Xap Kaupal Taconauduit XoJuca 3JE€MEHTap
xoauncanap ¢asocn U HHHT KHCM TYnaaMHBIHD.

duan Tacoauduii XomucaJap opacunards afpHM MYHO-
cabaTsiapun KYpHO YHKaiiaHK. »

1. Arap A X0nucaHH TaWIKHJ 3TraH 3jIeMeHTap XOAHca-
nap B xopucara Xam Teruwau 6ysca, A xoduca B xo-
oucanu speawmmupadu nehuaaan sa Ac B xabu 6earn-
nanaan. Kypunu6 typubauku, 6y xoama A pyh Gepca, B
Xxam anbatra pyit 6epann, JexkuH B pyit Gepca, A HHHT
pyi Oepuiuu wapTt aMac.

2. A Ba B xonucanap 61p XH.J 3jemMeHTap XOJHcaxap
TYnaaMuAaH TaWKHJ Tomrau 6y.nca, sibHH A HH TaIKHA
sTran Gapua 3aJjeMeHTap Xonucanap aaGatta B ra xam Te-
THIAK Ba, AKCHHYA, B HU TalIKHJ 3Trai 6apya 3JeMeHTap
Xonucanap anbatra A ra xam Teruwau 6yaca, A Ba B
Xooucanrap mene peidunann Ba A= B kabn Gearunanai.

3. A Ba B xoducaraprune iiurunducu ne6, A éxu B
HRHT, €Kil HKKaJAaCHHHHT XaMm pyit Gepuwunan u6opar C
Xoaucaun ailtamud. A Ba B xoancagapHHHT AHFHHAHCHHH
AUB (éxn A - B) opkaau 6earnnanany.

AUB . ANB

>
7~
Y
>
[~
‘o
>

1- waka.



4., A Ba B xonucanapuudr 6up BaKTiAa pyit 6epHIIHHY
TabMHUHJAOBYUH Gapua e€U nappadH Ttawkda Ttonran C xo-
nuca A Ba B xooducaraprune Kjnaimaacu nednHnaiH Ba
ANB (éxu AB) kabu Gearusananm.

5. A Ba B XonucajapHdHr afiupmacu ne6, A pyi Ge-
pu6, B py#h Gepmacaurngan u6opar C xonucara aiTunIa-
nu. A Ba B Xoaucanapnuur afdupmacu A\ B (éxu A— B)
xabu OGearHsaHaiu.

6. Arap A(\B = 6yaca, A Ba B xoducarap Oup-
zasuxda Ixac JEAHIanH.

7. A xozucara Kapama-gapwH A xoauca A ra xupma-
rai 6apua 9/7EMEHTap XOAUCAIAD TYyNIaMHAAH nbopar-
aup. avHd AfA=U Ba AUA=U.

8. Arap A;U «., UAn=U 6¥yaca, A,. .., A, x0-
Qucanrap X00UCAAADRUHZ INJALK 2PYNRACURL MAUKUL
smadu penunamu. Xycycan, AiNA; =@, i+Jj, i, j=1
9 ...,nBa A ¢+ ... +Ay= U 6yrca, Ay, .. , A,
xoaucanap y3apo bupearuxda 6yamnazan x00Ucaraprut?
MYALK 2DYNNACUHIL IMAULKLL smadu nefiuaan.

Xonucaap OpacHAArH IOKOPHAA KHPUTHJATAH TyulyH4a-
JapHH 1- waxa épAAMHAA TYWYHTHPHII KyAa#anp. S wapt-
Jap KOMMJEKCH l- WaK/JLiru KaTTa KBajparra HyKTauu
TaBaKKaJMra Tauialaad Héopar 6y JcHH.

 TamaaHrad HyKTaHHHI KBaipaTyaia érnimu“ X0JHca-
cHHH A opkaay, ,TallJaHraH HYKTaHUHT afisjauna “uHnAa
&THIK® XOoaucacuHu B opxkaau GeiaruaaBsiux. Y xoana
AUB, ANB. A\ B, AA B, A xoaucanap TallJaH-
rai HykTauuHr l-makaaard Moc (urypasapHuHT LITPUX-
naHraH coxanapura TYWHIIHAaH HGOpaT 6yaanv.

Tacoauduit X0AUCAAAPHHHT Tabpudu aaH do#nanauub,
Ky#funaaru MyHOCA6aTNaPHUHT YPHHJH IKAH/IUTHHHU Kypca-

UL MYMKHH; ‘
a) AUB=BUA, ANB =B A — xOMMyTaTHBIUK KO-

HYHH;
6) AU(BUC)=(AUB)UC,

AN (BNC) = (AN B)C— accounarapaux KOHyHH;
B) AUA=A, ANA=A aNHUANHK KOHYHH;
ry AN(BUC)=(ANB)Y(ANQC),
AU@BnC)=AUuBN@AuLeC) — JUCTPHOYTHBJHUK
KOHYHH. X

By xouyHaapHu ucGOTAalIAH K4TOGXOHra XaBsoJja KH-
J1IaMH3.
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2- §. daeMeHTap XoAucanap nuckpet ¢a3ocH.
3xtumoanap (pas3ocH .

Oapunry naparpadaa Kypuo yTuicaH 3 —5- mucoanap-
na anemeHTap Xoaucanap ¢asocu Q yexau 6yaub, 4, 8 Ba
36 anemenTnaH HOOpAT 34M. Taxpuba HaTH¥KacHLa Py
Gepanurau ajieMenTap XoAucanap COHM CAHOKAH Oysaran
X0/ yuyd OHP MHCOJ KEJITHDAMHS.

Mucoa. Taxpi6a TaHradun OHPHHYH 6op rep6 Tyu-
ryHua Tawiaamaau uoopar 6yscud. By mucoaaa Q ={eh
i=1,2,...,0 ... 6y.1ub,

e, =T — GupHHUI TALIAWAa8K rep6 Tyu-
raHHHH, -

e, =PI — GUpMHUH TAUIJANIA2 PAKAM, HKKUH®
yucuaa rep6 TyLraHHHH,

e, == PPI’ — GupHHUH Ba HKKHHYH Talmaawaa

paKaM, YYHHUHUCHAA rep6 Tywra-
HIHH,
e, — PPP ... PI' — GupnHYH, UKKHHUH BA xokaso i—1-
e en————

-1 Tamijauiaa  pakam, {-ramJamaa
rep6 TyuurauHiu GUJLHPanH.

Arap asnemenTap Xoaucanap ¢asocu uexsH 8KH CaHOK-
JM MUKAODJATH 3/eMenTap XoAaucanapia u6opat 6yJca,
y ssemermap X00ucarap duckpem hasoct NeAUNaNH. —

Arap"Q@ na myc6ar Kuiimatad P(e;) dyukuus Gepuarat
Gyaca Ba y P(Q) = 2P (e) =1 wapTa KaHOATIAHTHD

‘ eEeQ
ca, y xoana 2 na axemzz.uomzap maxcusomu 6epurzan
JAeluaanu. .
Xap xaunait A €8 macoduguii X00UCARINZ SXMUMO=

21 neb, ymoly
P(A) = 2P (e)
feA
conra a#THaanH.
MHucoa. Bup xHHCAH KYOHH tamnamza i ouxo (E =1,
2, 3, 4, 5, 6) TyWHI XOJLHUCACHHH €; GHIaH 6earnnafiauK,

Y Xonxa snementap Xouucanap $asoch Q={e}, i=16
6yaanu. Ky6 6up wHHCIH 6ysiradH y4yH €& XOJAHCAHHHT

py# Gepuimr SXTHMOJH P(e) --*——% e xHco6aam MaKcam-'
ra MyBOQHKAHP.
11



Xyanu wyHra yxwaum, CHMMETPHK, OHD HHCJAH TaHra
Tauiaina e, rep6 ('), e, pakam (P) Tywmm Xomucacu

6y.ca, P(e,)=P(e,)=;— Aelnw Tabuniaup. VY xosama

TaHraHH GUPHHUH GOp rep6 Tymryuua (11- 6eTra xapawur)
TallJawia €; OpKaJH i- Tawnawaa GUPHHYH 6op rep6 Ty-
WHIIH XOAHCACH Gearunanca, TerHiau 3XTHMOJIJIAPHH

Ple)=+, Ple) = ..., P(e,,)=2l,;,

KabH OGepHJHIIH MaKcaara MyBodukaup. Byunait 6epuaran
¢ynkuns  na SXTHMOJI/IAD TaKCHMOTHHH aHHKJAAHaH, 4yH-
KH Xap 6Hp P(e;) >0 Ba

,:Zp(e‘) == 1.

Jlexun Xap cadap xam 3XTHMOJIHH 6yHYaJHK OCOH
aHHKJIAW MYMKHH 1e6 TyuwyHcak XaTo Kuaamu3. Maca-
JaH, 1- § na xypuaran muconna d/eMeHTap XoAHcaJsap ¢a-
3ocH 2 ={e}, e;-i-xyuna XK YHATHACH  TeJIerpamMmalap
COHuAan uéopar 6y/ca, 6y wmuco.iaa P(e;) un anugaam

T'aHya MyLWKYJALHD. By epna P (¢;) uu manaym WapTaap aco-
CHla, MaTeMAaTHK MyJa0Xa3anap €pAsMMAa aHHKJAM MyM-
KuH. [lemak, anemenrap XOZHCcaJap AHCKpPeT (ha3ocuna age-
MEHTAp XOIHCaJap 3XTHMOJMHH KHDPHTCAK, YHAA Xap KaH-
‘Ralt A XOIMCaHHHT 3XTHMOJH

P(A)=3P(e)
ecA ,

KYpHHHWITa 3ra. Byupag AHHKMAHTall 3XTHMOJIHK KYHH-
JarH Xoccajapra sra.

L. P(2)=0, PR)=YP(e)=1.

eeQ :
eEAZUB ) %{ (e)+e%‘.8 (
' —ZP(e)—_—P(A)—{-P(B)—P(AnB),

eEANB
12



3. P(A)= Y Ple) =3 P(e) =, Ple)—

e€A eEQNA ec
—ZP(e) =1— P(A).
ecA

. v
KKkHHYM XOCCanaH, Xycycui xoana — AN B= g 6ya-
ranpga —P(AYB)=P(A) + P(B) (xywuum TEOpEMAacH)
ke/u6 UMKAnH, DYHH SXMUMOANUKHUNE ekl a00umus-
Ak xoccacy pednaand Ba 'y Guprasukia py# Gepmad iu- -
ran (A;NA, =@, i 7 ) xap auna# {A} xohucarap yuyH
XaM YpHHJIH, SBHH

P{
k
By xocca KyHAnAard
n n
P(U Ak) = ZP(AIz)
k=1 k=1
MyHoca6arjaaH Ba 7L —~ ©0 Ja

P(U Ay >0
k=n4-1

At = D P (AD.
1 k=1

| 8

naH keaunb 4YHKaaH.

3- §. DXTHMOJJIMKHUHT KJAaCCHK Tabpu(H
KoMOHHATOPUKA SJEMEHTIapH

Arap Q wuekaH 7 Ta 3JEMEHTap XOMWCALAH TAWKHI

Tomran Gyau6, Xap OHD 3JEMEHTap XOMuCa €, HHHT 3XTH-

1
moau P (e;) Hu —ra TeHr ne6 oJMHCa, €; 9/IeMEHTap X0AH~
CaJIap medz UMKOHUAMAL ﬂeﬂ"ﬂa[{ﬂ' ByHnaﬁ q)asona xap
xagnaﬁ A XOAHCAHWUHT SXTHMOJNHHH KydHJarHuya aHuK/Iaiml
Tabuui: :

P(A) = E P(e;) = A ra Kupra 3JEeMEHTIApP COHH

e,EA n .
Xomucanuur (pyukumscd 6yauum 6y P(A) SXTHMONHHHT
XaMMa XOCCA/ApHra STAHCMHH TEKWHPHO YHKHIL KHAHH
3Mac. 'DXTHMOJHHHT I0KODHAA KHPHTH/raH TabpupH YHHHT
KJIACCHUK TabpHPHIAMD. Kypunn6 TypuGAMKH, KJIacCHK' TaB-
pud dagar TeHr MMKOHMSAT/H YeKJId COHAATH 3/eMeHTap

13
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XoaucanapAaH TaWKHI TONraH € (aso yYyH KHPUTHJAHIUH
MYMKHH, Oy XOJ KJAaCCHK TabPHOHH KYJJawmHu yerapa-
JaafiiH, YYHKH & 371eMeHTAapH yekau GYau6rHHA Kosmaf,
6asKH TYP/JH HMKOHHAT/IH GYJHIUH XaM MYMKHH-Aal

Kaaccuk Tabpudnan ¢oilnanaun6 Macasanap eyuiga
KOMGHHATOPHKA J/IEMEHT/IADH MYXHM POJb YHHAHAH, WYHU
3bTHGOPra 016 KOMGHHATOPHKAHHNT Gab3H 3/€MEHTIapH
yCTHAA TYXTaAHOG yTamHa.

1. Typauw rpynnagaun OGHTTalaH TauJaal
onHmwaap KOMOGUHAaUMsiCH. I T& TYPJAH TPynmna MaB-

Kyn 6yacuH. Bupunuw rpynna #, Ta (@, a, ..., af,’l))
9JIeMeHTIaH, UKKHHUM rpynna 1, Ta (a{®, ad, ..., ag‘?) ane-
MEeHTAaH Ba X0Ka3o, r-rpymna », Ta (af?, af, ..., af,’r)

aJeMeHTAaH TY3HJraH GyJjcud. Xap Gup rpynnanan ¢akar
GuTTajlaH 3/€MEHT 010, HeuTa r 3JEMEHTIM Tpymma Ty-
3KHII MYMKHH? .

LUlynaafi ycyana tysuw MyMmkuH Gy.aran Gapua rpyn-

naJjap COHH
N=nn, ... n, (1
AaH uOnpar 6yJsanu.

Hc6oT1. By ¢axktun uc6ortaaur yuyn MaTeMaTHK HH-
AyKUHs METOAMHH KyJanafiMu3s. ByHuur yuyn (1) Huur
r=2 pa TYFpUAHMrHHM wucGoTiafiMu3. TYrpun Gypuakiu
KoopauHaTanap cHcremacuaa Ox YKKa OHPHHUM rpymma
saeMmenTiapuid, OY YKKa HKKUHYM TPYNNa 3JeMeHTAapHHH
KOAawWTHPaMu3 (2- waka). ¥ xoana Gapua (afb, a) K-
PHHHMLIAATH rpynnaiap coHu N=n,n, ra TeHr 6yaanu.
Ouau (1) opmynanu r—1 yuyn Tyrpu £e6 ¢apas Ku-
A6, YHHHT I YYYH TYFPUAMTHHH KypcaTamus. r — 1 6ya-
ran xoama (afl, ..., agfr—_ll)) KYPUHMILJATH rpynnajap
conu N =nmyn, ... n,, ra Tenr. Hartuxana ukkura siuru
rpymna XocuJa Kuaamus. Mkkuta rpynna 6yaran x04 10Ko-
puna HCOOT KHAHMHraH 3aH. [lemak, 6y Xx0J1a rpynmnajsap
coums N = ny-ny, ..., n, ra Tewr.

2. KaliTapuaaaurau tTauaawaap couu. Pa-
pa3 XuiAaAauK, /. Ta TYPAM 3/eMeHTra sra 6yaraH rpymma
(ay, @, - . ., @) Gepuaran 6yicun. By rpynnanan 6uTTana6
9JIeMEHT OJIM0 YHH (MKCHpJaaray, YpHura Kakrapub Kysmus
Ba Oy NPOUECCHH HA TaKpopaaimus. By ycyanau r map-
ta (Ho¥aaNannb, r sNeMeHTIH (@, @, ..., @,) rpymnanu
xocua KuaaMmu3. By ycyana tawana6 osmwaap comn N = nr

14



Y

a,‘,f

2

a

0. a,)”. azm q;" g - d’.’:,‘,. —T‘
2- waxka.

ra Teur. By ¢opmysanunr uc6otun (1) naH GeBocuHTa Ke-
JAu6 uuKaaM, GYHHHI YYyH 7 Ta Oup- XHJ 3JE€MeHTJapra
sra 6yJrad (@i, @, ..., @) rpynnaHd Kapam kHQOs.

3. ypuﬂ.nam'mpumnap coHu (KahTapuamahnpu-
raH Taujamdap). KomMO6uHaTOpHKana YpHHJAALITHPHIL Je-
Auarauja TapTHONAHraH KOHJAWTHPHIUHH TYYHHAAAH.
Arap r Ta TypaHM 3JeMEHT /i Ta siyeHdkara KynH OHJAAH
GHTTanaH moﬂnam'mpmraﬂ 6yaca, y xoana (1) ¢opmy-
saara kypa 6apua YpHHJAIITHPHLIJAD COHH

N=Al=nn—1) ... (n—r—-l— 1)
ra TEHTrIHp. Arap r=n 6yJca, YypHHAAIITHPHILJIAD COHH
YpHH aAMaWTHPUIIIAP COHHIA TeHT 6yJnaanu:
N=Py=n(n—1) ... 1=nl
4, Tpynnanramaap COHH (komMGuHauHsjap). 7 Ta

Auefikara r Ta TYP/U S/EMEHT X OHJawmran 65ACHH. Y xo4-
Ja rpynnaJjawsiap COHH ,



ra TEHrJurura OeBOCHTAa HILOHY XOCHJ KHIHLI MYMKHE.
Arap n Ta 3jaeMeHT M rpynna £ Ta rpynnara OYJHHIa.
6yau6, i-rpymnaga n; (i=1, 2, ..., R) saement (72,
+ ... 4 np=n) maBxya Oyaca, y xoama Oy ycyana
rpynnaJjatijap COHH :

N = S 2

nlng ... ngl
Mcb6oT. n s1eMeHTIH TpynmaHd 72, BA n— n,; 3Je-
MeHTra 3ra GyaraH Hikkura rpynnara Oynaamus. Bynnad
rpynnajap’ COHH

p nl
N,=C,
ycyana 6yaanu. HaBGatnan —n, HH n, Ba R — Il — I
3JEMEHTJH MKKH rpynnara Oyaamus, OyHpait OyJaHuap
-COHH

— M
N,= Cn_nl
ycyana 6yaand. By npoleccHH KeTMa-KeT LaRoM 3TTHPHO,
r ng_1
Ne—y = an—n.—...—-nk_g

HH XOCH/A KuJaMH3. HartHxana (1) dopmynanan (2) Tenr-
JHKHHHT S"pHHJIH 3KAHHIa HIIOHY XOCHJ] KWJ1aMH3.

duaM TpymnajamHuHr 6aws3un Gup XOCCaTapHHH KeJTH-
pamu3. Mxruépuii Q <<m < n Jjap yuyH

Cm=(Cn-m
VPUHAH, XaKHKATaH XaM,
m nl = nl = Cn—m,
Cr= mn—m)  (n— m)l ([n— (n—m)]! n

Ky#dupary MyHOCaGaT/IapHHHT  TYFpHAHMTHTA GeBOCHTa
HIIOHY XOCHJ KHJIHII MYMKHH:
-1 [ — -
Cn—-l + Cn—l - Cn’

éln(m'—l)(m—-Q) e (m—E+1)CE = 3)

=n(n—1)...(n—kF1)2"

-OXHpru TEHTJAHUKHH
n

9 (2) = 2 Crambr—mz™ — (az + b)" (4)

m=0

16



i%0cHA KuayBuM (yHKuHa €paamuna XMcoG/iaiMuS, 6y ep-
iga a, b — nXTHEPHH XaKHKHfA conaap. XaKuKataH XaM, -
(4) udonanunr z 6yAnua k- TapTHOIH XOCHJACHHH xuco6-
JNacak,

o¥(2) = Zm (m—1) ... (m—k+1) Crampr—mzr—F =

m=k

=nn—1)...(n—*k +. 1) (az 4 b)"—*a* )

xocun 6ynamu. By ndonaman e =1, b=1, z=1 na
(3) HH XOCHJ KHJIaMH3.

Duau KJAcCHK Tabpudaan dohinananub, 6ab3H 6up x0-
JMCANaPHHHT SXTHMOJHHHA X1COG/IaAMU3.

[-MHCcOJ. ¥YuTa WAWKOATOW Tasiaraiaa TyLIraH
ouxoaap HurnHAucH 18 ra Temr GyauI XOAHCACHHHHT 3X-
THMOJIMHH TOMHHT. ,4 L

Eunw. (ED, EJ(?), E®) (i, /, L =1, 6) opgaan moc pa-
pulia GMPHHYHK WAWKOATOW A i, HKKHHUHCHAA f BA yYHH-
yucuaa [ ouxoaap TywwmuHu GearunafiMus, y xoaaa Gy
KYpPHHHILAA TaHAa6 oOJHUJIAD COHH n=6*=216. Arap
{=6, j=06 Ba [ =06 Gyaca, iiurunau 18 ra reur Gy.anu,
6yHAait HMKOHUATAAD COHH 3Ca 216 Tapnan ¢axat OuTTa,

m = 1: AEMakK, P=§'I—6.

9- MmucoJ. [Muana Kabysn KUAHI NYHKTHAA NHIANAHHHT
COPTHHH aHHKJall MaKCaauia 10 pona nuananan 100 no-
HacHHH Tacoauduit tamaab oaunanu. Arap 100 nona nua-
JMaHUHT XamMacu GupHHYH copT G¥aca, OGapua muaaa Gu-
puHYH cOpTra KabyJ/ KWJIMHEAH, aKC X014 HKKHHYH COpT-
ra oauHaau. Xamma nuJnaqap nunja 100 noHacH HKKHHUMA
coPT 6yacun JlaGopauT GHPHHYH cOpTra KabyJa Kujauurau
10* noHa nuasqa uuupa 100 nOHAECH MKKHNYH COPT UHKHIIH
X OJMHCACHHHHI 3XTHMOJIMHM TOMIHHT.

Euuw. 10! fona mannanas 100 Tagan TaHiab onuu-
Jap COHH

— (100
n = Cifn |
ra Tenr. lllaprra kypa, oauuran 100 aoxa nuana GUPHH-
yn copr GyJca, 6apua nuasna GupHHYM COPTra Kabys Ku-

nuuanu. Jemax, 100 10HA MKKHHYM COPTra TeTHILM NHJJIA
Koarad 9900 Aona nuuaa wumia 6yaanu, Gysaad TaHnauw-

B TATU Kutusxonasll

o | 2B 3sonu




aap conun 3ca m=Cl® . Kaaccuxk tabpudra xypa, 6y xo-
JHCAHHHT 3XTHMOJH:

Ci%,  0801.9802 ... 9900 (1— Ly»

p=C§%oo = 6901-9902 ... 10000~ \" "~ 100" e

3-mucoa. Kapraaap nacracupan (36 mona xapra) Ta-
BakkaJura typrracd oaunau. Illynap numaa Outra ,Ty3®
Kapra GYJHUI 3XTHMOJAUIM AIKJIAHT.

Euww. 36 nona gapraaan 4 TaciHu Ci, ycyana oauw

MyMKkuH. bBurtta ,,rys.“ kaprand C} ycyaja Ba yura Ty3
6yamaran Kapranu C3, yCyiana oOAHIWI MYMKHH, Yy X014
XaMMa KyJailJiK TYFAHPYBUH HMKOHHAT/AAP COHH Cl-C3,
6yaanu. Llyuuur yuyn

1 3
Ci-Cio

Cis

. 4- Mmuco.a. Kuto6 sotepescuna xamu 12 Ta 6user 6op,

yaapaad m TacH I0TYKJH. TaBakkaaura ONMHran k Ta J0-
Tepesna kamuaa OHTra IOTYK YHKAL 3XTHMOJIHHH TOIHHT.

Euuin n Ta 6uaetnan k& tacunu Crycynna Taniam
MymkuH. IOTyK unkMafimuran OuseTiap cOHU 72— m Ta
6yau6, yaapaan & tacuuu C%_ ycy/nla TaHJIall MYMKUH.
YV xoapa 6urra Xxam Oujerra IOTYK YHKMAC/IHK 3SXTHMOJIH

P=

~0,3368.

Ca
HucGatra TeHr O6yaamu. Kamuga Gurra Ouaerra ioTyK YH-
KHII XOAuCaCH GWTTa XaM GH/IeTra I0TYK HHKMacIUK XOAH-
cacura Kapama-Kapums XoaHca 6yaranu cabab.u
Chm
R
Cﬂ

P=1—

4- §." DXTHMOJHHHT TEOMETPHK Tabpudn

Bupop G coxa Gepuaran 6y.mb, Oy coxa G, coxauu
¥3 nyura oacud, G, < G. G coxara TaBakka/aura (tacoau-
dan) TamiaHran HyKTaHHHT G, coxara xaMm TYIUHIUH 3XTH-
MOMMHM TOMMI Tana6 sTuiacuu. By epra & saemeHTap
xoaucanap ¢dasocn G Hunr Gapua HyKTajqapuiaH nbopar

18



Ba KOHTHHYYM KyBsBarra ara. Buno6apun, 6y Xonaa k.jac-
cHk TabpudnaH ¢ofinanana oamaitmus. Tamnanrad HyKTa
G ra aabaTTa TYIICHH Ba YHHMHT GHpop (; KHCMHra TyHLI
axTuMosn wy G, KHCMHUHT V/A40BUra (y3yHJMIHTa, 103HTa,
Xaxmura) nmponopuuoHan 6yaub, G, nuur Qopmacura sa
G, un G Hunr Kaepuaa xofJawranjurura 60raug G6yaMa-
ciH. By waptaapna Kapanaértrali XONHCAaHHHT IXTHMOJH

mes G,
mes G

dopmyaa épaamuaa anukaanaaun. By dQopmyaa épaavuna
aHHKJAaHraH P QyHKIHA 3XTHUMOJHHUHr 6apua XoCcCajapHHH
KaHOATNAHTHPHILMHY KYPHII Ku¥iHN 3Mac.

1-mucoa. L y3yHiukka sra O6y/araH Kecmara TaBak-
KaJaura HyKta TawvaHchd. Taiiaural HyKTaH# KECMaHHHD
ypracuaan kymu ousnan [ macopana €tHul XORHCACHHHHT
3XTHMOJIMHH TOMWHT. :

E uyum. IOKopuaary wapTHH KaHOATAGHTHPALUTdH HYK-
tanap Ttymaamu — [ << x<< ! pan ubopar (yMYMHR/IHKKA
Xanal KeATHPMAacAal, KECMaHHHr YPTacuHM CaHOK GOIH
ne6 xabya xuaamus). By keCMaHHHT Y3yHJUrH 2/ ra TeHr,
Iemak, Kapanraétrai XOAHCAHHHE IXTHMOJIH )

2

=T
- 2-mucoa Hixu aycr coar 9 6unan 10 ypracuaa yu-
pamiMoxuu  GYauinad. BupuHuM KeAraH KHIM AYCTHHH
yopaK COAT J[4BOMHAA KYyTHUIM AaBBA/AJAH IMAPTJAWHG
oaumnan, arap Oy BaKT moOafiHuAa AYCTH KeaMaca, Yy Ke-
THIIM MyMKHH. Arap yJaap coat 9 6uaan 10 ¥pracunaru
HXTHEPHA MOMEHTAA KEeNUIIH MYMKHH 6y.aub, Keauw Mmo-
MEeHTAapH KypcaTharaH BaKt MoGafiHuaa Tacoaudui 6yamb,
6y MOMeHT/ap ¥3apo keaullu6 oauHrax Gyamaca, y Xoi-
na Gy MKKM AYCTHHHT yupawHul 3XTHMOJH KaHuara TeHr?
Euuw. BUpHHYM KMIUHHHHT KeJWIl MOMEHTH X, HKKHH-
UHCHHUKH 3ca y Oy cuH, YaapHHHr YYPalHULIApH YYYH
|x —y| << 15 renrcusaukHMHr OGaxcapuauiin 3apyp Ba
eTapJRaup. X Ba Y JapHH TEeKHCJAHKAAr# [lekapT KOODAH-
HaTaxapu cudatHia Tacsupnaiimus. Py# Gepuurd MyMKHH.
6yaran Gapua HMKOHUATIAP TOMOHJApH 60 GyJraH Ksaapat
HYKTaJapuaaH Ba Yyuypamuimra KyJadguk TYFAHPYBUH
MMKOHHATAAD IITPUX/JAHTAH 1034aH HGopaTaup. MsnaHadr
rad SXTHMOJI WTPHX/IAHTAH IO3HUHT KBaApaT iosura 6y.-
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2a

4- maka.

2=l8p

e,

\P\

20

5- waka.

1
Pe=

5

R

rai HHcGaTura TeHr (3-
maxJa):
7
P= 5
3-Mmucoua. Biodbdon
MacanaacH., Texucmxaa
6up-6upunan 2a macodana
TYpPYBYH Tapajjea TYFpH
yu3uKJap yTkasuaras. Te-
KHCJAHKKA Y3YHaHrH 20 (I<
< a) 6yaraH HrHa TaBaK-
Kaaura Ttawjaurai. Mrua-
HUHT Oupopra TYFpPH uyu-
3UKHH KECHIU 3XTHMOJHHH
TOMHHT,

E 4 n 1. x opKanu urua-
HHUHT YPTacHAAH YHIa AKHH-
pox 6yaraH napasasesaraua
GyaraH macodauu Ba ¢ op-
Kaau urxa 6usau 6y napaJ-
Jes opacHaard OypuakHH
6earunaiimns (4- waka). x
Ba ¢ KAaTTa/JIHKJAap HFHAHUAT
XOJIATHHH TYJ1a aHHKJIal 1.
Hruanunr Gapua xosariaa-
PH TOMOHJapH a Ba = 6yJ-
rai  TYFpH TYpPTOypuak
HyKTaJsapH OujiaH aHHK/a-
Hazu. Mruanuvdr napanaaen
TY¥pPH uH3UK GuiaH Kecu-
WHmMH YuyH Xx<</ sineg

—

” T@HICU3JIHKHHHT Gaxapu-

JMLIK 3apyp Ba eTapauAHp.
Kununran capasnapra ky-
pa u3/JaHaérraH 3XTHMOJ
5 WaK/JAarn  WTPHXJaH=
raH IO3HHHT' TYFPH TYpPT--
6ypuak losura HucGarura

TeHr 6yJaanu: -

Isin edo = 'Z_f:'



Biodpdon macanacu OTHUIAD HA3apHACHTE OMA KYMrHHA
MacaJijiapHid xaJ 3THAa MyXHMAup. ByHaan tamxaps,
Biop¢oH macasacuiad ® COHHHHHI KHHMAaTHHH TaxpuOa
iysau GuiaH xucobJaauina dofifanaHuml MYMKHH. XaKnKa-

[ “
Tau XaM, GUuAraH MacasianaH “=?Ta dopMyna xocua G-

Aafu. Mruawn rtawsaw €pnaMuaa = HH aHuKJIaW yuyH
Kyna xyn taxpubanap yrtkasuarau. Yaapaas 6an3u GHp-
JAPHHUHT HaTHXa/NapHHH KeJTHPaMH3,

Taxpnba yrtrasran i Hruna rawnamaap | = HHMC SrcnepHMeRTan
KHLIK Ly coutk KHNMaTH
doke 1894 1120 3,1419
Jlaunapuuy 1901 - 3408 3, 1415929
. Taxpubasap coHu etapauua KatTa Gy.raupa !
. 2n
"W o~ a.m

dopmyana ypunau 6yaub, 6yHaa n — taxpuba.ap COHH, m
3Ca MWCHAHWHT napaJJies YH3WKJAapAaH OHPHHH KecuO Tyll-
raH Xo0J1apH COHHIHUP.

5- §. IXTHMOJHHHT CTATHCTHK TabpudH

[laptaap komnaexcu y3rapmac 6yaranna 6upop A xo-
JHCAHMHT PV Gepuiuu €xu pyit 6epMac/auru ycTuiga ysox
KysaTHwJaap YTKasHATaHAA, YHUHT pyii Gepuwu €xu py#
6epMacIurd MabAyM TYPFYyHJAUK (6apKkapopJiuK) XapakTe-
pura sra G6ynaau. A XOMHCAHHHr #n Ta Taxpubana pyf -
Gepumiap counHu v Aeb6 OJCaK, y XoJ4a Kyna Kym COH-

Jlary KysaTHllJap CEPHUsCH YUYH — HucGaT Aespan ysrap-

Mac MuKaop 6§iu6 xo/aBepaau. — HHcOAT A XOAMCAHHHT

pyi bepuw wacmomace pneiuaanu. YacTOTAHHHT TYPFYH-
JUK XyCcycHAaTH GupuHuH 00D, AeMorpaduk XapaKTepAaru
XOLHcanapaa ouusaraH. BuaHuHr spamusnan 2238 #ua Gy-
PyH Kaaumuli Xurto#pma yrua 60.a TYFHAHLIAAD COHHHHHT

1 .
HaMH TyFuaraH Gosajap COHHra HHCOATH AeApan 5- ra
TEHIVIMTH XHCO6J1aHraH.
A 2 /
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Jlaniac Jlonnouna, IMetepbypraa sa 6ytyn PpaHuusna
AUFHATAH JKYAA KYN CTATHCTHK MaTepua//iapra TasHuo,
TYFUATaH YFua 60JaJap COHHHHHL »(amu TyFHAran 6os1a-

22 o
Jiap coHura HucbaTH TaXMHHaH 43 ra TEeHrJIMrMHH KypcaT-

nu. By counuHr Gup Heua ¥H Aussap MoGafinuna y3rap-
Mall KOJMIIMHY CTATHCTHK MabJAyMOTJaap TacAuK/Janu.
TaHrauu TawJaml MHCOMHH KypaiiHk. ByHaa Taxpu-
Ga HaTHMACH MKKHTA XoaaTman ubopar: [ — ,rep6* éxn
_ P — ,pakam®. By taxpubana I' éxu P TywuiuMHH OJIAKH-
aH afTHII KWiAMH, YYHKH TaHTaHu KaHCH TOMOHH 6uaan
TYWHUHra TabCUP 3TYBYH XaMMa cakropsapHu 3BTHOOP-
ra OJMIIMMU3 MYMKHH 3Mac. XyMuu LWYHHHTAEK, GHTTa
JoTepest GuneTH COTHO OJraH KHIUHra I0TYK HHKHLIH éxH
UMKMACAWTH, €KH KYyna Mypakkab 3/eKTPOH xHcobJa
MAIMHACIHUAT OGeJruaanraH mMyjanatraua € yHjaau cyHr
MIIAAH YHKHIOH XaMm XYZAa Kkyn ¢axkropsapra OOFJHK.
Byuaa# natitaa ajgoxuaa TapuOalHHr OUPOP KOHYHHATHH
ounwy Kyaa KuRuu. Bupok TaxpuGanap COHH owupubd
GopH/ca, MabIyM GHP KOHYHHATHH Maikall MyMKiH.
Taurand 7 Maprta Tawaaiuk nae6 dapas KuJaiiavk Ba
GUpHHYH N Ta TaxxpHbana ,rep6" TYWHILJIAD COHUHA i,
ne6 Gearmaahiauk. KyAunaary ak/auy scaiMua: abcuucea
yxuaa YTKasu/aAra taxpnbasap COHHHH, OpAHHATA yKuna

aca %’ uncGathy 6earuaab 60paMu3. 7 HUHT OPTHG GOPHILU

6usan (n, 7—1') 'HYKTanapHH TYTaWITHPYBYM CHHHK UH3HK

5—’%‘1"31’11{1{3 akuiaamagu (6- waxa), By Xomuu Tek-

i
)
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wrpuur Makcapunaa Bioddou tauranu 4040 Mapra Tawjaa-

nv, wyaapaad 2048 mapra rep6 TywaW, HyHOHHH. rep6

TYLIHUIM YacTOTacH ':7' e~ 0,5080. Tlupcon TaHranH 24000

Mapra Tawjarawia, myJapaat 12012 Tacuaa repl TYWAH,
’]r 3 L33
el 0,5005. By x0.1 ymMymuii XapaxTepra sra: OUpXHA 13-

poutaa ¥TasuaraH TaxpubGanap KeTMa-KeT/NHrHaa y €xu
6y yoamucauu pyii Gepuilln 4acTOTACH 6upop p€[0,1] conu-
ra ,sKHHIaWn6" Gopanu.

By taxpu6anapaa I' TyuwiHm 4acToTac yarapmac COH

p= % atpotuna TeGpaHsanTH, Wy p=—;- HH CHMMETDHK

ranra tawiaranaa I (rep6) TyUIHiid XO01HCAaCHHHHT SXTH-
MOAH ae6 onum Tabuui. Arap, Taxpubasap COHW eTap-
aHua Kym 6¥aca, y xoaaa wy Taxpubarapaa Kapa/saéTran
A XoaWcaHHHr pYy# Oepuin 4acToTacH Gupop ysrapmac
p€[0,1] cou aTpoduaa TypryH papuulia te6paHca, wy p
conHH A xonucaHHuHr pyR Oepuil 3XTHMOJH ne6 xabyJa
KkuaaMn3. ByHzall ycyana aHHKJAHMaH SXTHMOJ] xoznuca-
HUHT CramicmuK dxmusmoan peinnand. Musec Xonuca-
HUHF SXTHMOJAHHK YOy MyHocabaT épAaMuia KHPHTIaH:

n !

P

DXTHMOHHHT Oy TabpudH KyAa HOKyJafl, UyHKH OHpOP
XOAMCAUHHT pY# Oepuiid 4acTOTaNapH KeTMa-KeTJHrH
TYypJ/it SKCMEPHMEHTIap yTKasuJraHaa TypJauua Ofnanu.
Bynpan TamkapH, amannd 6113 uacToTajap KeTMa-KeTJ/H-
IO 3Mac, OadKH YHHHT YeKJH eMEHTJapHHH OJraH
GysamMua. XamMMa KeTMa-KeTJHKHH om6 6yamatian. Ly
ca6a6au, XTHMOJJAp Ha3apHACHHH AaKchioMmaJap acocuaa
KypHll MaKcaira MyBODHKAHD. ] ‘

6- §. JxTHMOJIApP HA3apPHACHHH
aKCHOMATHK acocia KypHU

Coser matemarurn C. H. BepHutedH 1917 #uana Ou-
pUHYM GYHO 3XTHMOJIAP Ha3apUACHHH 8KCHOMATHK acoc-
Ia Kypulra xapakaT KHJLM. Axazemuk A. H. Koamoro-
POB TOMOHHIAH KMDHUTHJITH 3XTHMOJ/IEP HA3apPHACHHUHT
aKcHOMasapu (YHKUMSJIAPHHHT METPHK Hasapuacura acoc-

Aaurangup. @ — Gupop TynamM, Je— YHHHT KHCM TynAaM- | |

JADUHHHT GHpOp cucTeMacH OY/CHH. Arap
\ .
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l.ee g \
2. AjeFi=1,2,. .., n pad 1U1A'€ ?Kemm ypKea,

3. A€ F nan AeF kemns unKca, F cucrema arzebpa
maukus amadun pefiuaanu.
Arap MKKHHYM WAPT ypHura

AT, i=1,2, ..., n, ...

- -]
_ paH UxA'E F kean6 YHKCHH NeraH WAapTHHHT -GaxapH/n- -
J==

Wy Tanal. KMIHHCA, Y XOAXa ¥ cucrema  o- anzebpa
mawrur Imadn pehAunaagu. Onataa, R —ssemenmap xo-
Oucarap gasocu, 2 = {e} — pasonunr S/IEMEHT/IapH, HyK-
TaNapH daesmenmap xooucarap, F HuHr 9/IeMEHTIapH 3ca
macoduguii xoducarap neiivaany, &F HUHT V31 aca X00u-
carapruHez G- anzebpacu nefiunanu.

Tabpud. Arap Q t¥naam Ba 6y TynaaMHuHC KHCM
TynaaMaapuian u6opat § - anre6pa Gepuaran Gyaca, y
Xosla y.14084u gﬁaaq bepurean AeHHJaAH Ba YHH <8, &>
Kabu OearusaHanu.

- a/reGpanuHr TabpHduAaH Q== F € F sxanu KeJau6
YHKanoH.

Q — mykappap xoauca, & sca MYMKUR OYamazan xo-
duca nedunanu.

Suau A. H. Koamoropos akcHomanapumu KeJATHpaMus.

l-axcuoma. Mixtuépust A €F xomucara ynunr 9XTH-
Moau 1e6 araaysBum P(A) >0 con moc KYAHJICHH.

- akcuoma. P(2)=1. .

3- axcuoma. K¥ymum axcmomacu. Arap {A,} xozuca-
A18p HEK/IH KeTMA-KEeTIUIH XYPT-KkydTH Gunan Gupraauxna
6yamMaca, y xoana ‘

'P(k[_llAk) =P (). '

ko]

\

- DXTHMONNAD HA3aPHACHHUHT KynruHa MmacajaJjapuiu

© Xa/l KHIHUILA 3- AKCHOMA ¥DHHra yHAAH KYYJMPOK 6Yarau
8KCHOMAra 3apypar TYFHAanH. '

- 3! -axcuowma. Kymumnunr KeHTalTHPUITAaH akcHOMa-
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\

cu. Arap {A.} XomHCanap KeTMa-KeTIHrH XyQPT-kydTH
GusaH Oupraiavkna Oysamaca, y XoJsaa )

P(nU=1A,,) = ZP(A,,).

n==1

DXTHMOMHHHT Oy akcuoma OuJjaxH Gepu/irad Xoccacu
VHHHT CaHOKAL addumusauezi nefnaan.

3'- aKCHOMaHH yHra 3KBHBAJEHT Kyfuaard ysnyucusnnx
akchoMacy OW/IaH a/JMaLITHPHII MYMKHH.

3!l-akcHOMa. Y3a1yKCH3AHK akcuomacu. Arap g o- an-
re6para reruwau 6yarau By, By, ..., B, ... Tacoaudui
Xonucanap yuyH BioB>... D B,z D... 6amapmca
Ba n By,= & Ypunau 6yJjca, yo%0144a hmP(ﬂ B,-,)—
-»00
Gymum
3!- akcrioma Ba 3''- aKCHOMAHHHT TEHT KYUJiH SKAHAUTH-

HH KypcaTaMus.
3!- axcnomanan 3!'- akcHoMaHuUT Keanb lmxnmmm Kyp-

catamus. Papas Kpmaﬁ.nmc, By, Bz, «.eo s Bn, ... Xonucanap
V4yH B, DB, D ...DB,D. 6y.nan Ba N By=
k>n

6ax<ap1mrau 6yscun, y xonaa B, xoauca yuyH

Bn—— U BkBkH+ ﬂ B,

~

Gaxfappmaun .
By xywunysuuaap wydT-xydru Gunsaun 6npranm(11a
GS’JlMaI‘aHH yuyH 3'- akcuoMa Ba P(ﬂ B:) =0 ra kjpa

P(Bn) = Z P(ByBiti) + P ¢ ﬂ B,) = EP(BkB,,+1),

kw=n Remn

’

avtin P (Ba) axuuiawysun Karop z P (ByByyy) = P(Bi)
Re=l
HHHT KOJNAMK Xaiuiup, AeMaK,

n - oo na P(By) - 0.

8'- akcyoMajaR uYeKAH ANAMTHBJAHK GaxapHATaHAa
8'- axcHoMaHHHT Kkeaub YHKUILHHH Kkypcaramus. dapas Ku-
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Aafauk, A, A, ..., A oo xYQT-kydTH OHNAH Oup-
raaukna Oy.amaran xoaucaaap 6yau6, A=y A, Bn,=
{=1

= |J A, 6Yacun, y xo0ana Bny, < B, Arap B, xoauca

R=n
pyﬁ 66pca, A[ (i}’l) Japaat 6“pop-l-ac“ pyﬁ 6epanu. Ak
nap xyPr-xydru Onasan Oupra.uaa OGy/iMarasd yuyH
Aiyys Ay - .. pYit Ocpmaitan. Ilemak, By, By, ...
aap py# GepHiln MyMmkuH OyaMarad xoaucasnap 6y.anw,
6y sca [ Br HUHT MyMKHH GYJMaraH XOAHCa SKAaHHHH Ky p-
k=n
cataau, y XoJna 3!''- akcHomara kypa n - oo na P(B,)—+0

n
aMmmo A= Ul A;+ Bay, auruaan
{=

P(A) = 3P (A) + P (Bagy) =

=1

n o
= lim D, P(A) = 3, P(A).
Ny i=1
<, %, P> YUK IXMUMOAAUK dasocu nefiunsann,
Illyunai Kuau6, sxtumonauk gasocn < ,§ ., P> yauos-
Jau ¢aso Ba ¥ na Gepuaran MaHpui OyJamaras, Hopma-
JAMITHPHATAH, CAHOKAH aiauTHB P §/auoBnaH HGopaT Gy-
Aap 3KaH, P YJIU0B IXMUMOAAUK YALOBL NEHHNALM.
QOnataa, sKCHOMaJzap cucTemacura Ky#nnarua TasabmaupHH
KyfAuwmanu: ' :
1. AxCcHOMaJap CHCTEMACHHHMHT ¥3apO 3HI SMACJHTH.
2. AkcuomaJsap CHCTEMaCHHUHI Y3apo GOFJIHK 3MAC/HTH.
3. AkcuoMmasnap CHCTEMAacHHUHI TYJAJUTH.
DXTHMONIAD HA3apUSCHHUHI aKCcHOMAaJap CHeTeMacH
y3apo 3uA 3MaC, YyHKH GepuiraH aKCHOMAJIAPHM KaHOAT-
JAHTHPAAUTaH peas 00bEeKTJIap MaBXYI.

Mucos. DareMenTap xoaucaaap ¢asocu
g ={el, eg, . oo 9 en}

6yacun. Xap 6up e, (k=1 n) 3anemeHTap xoaucara ,ll—

~ l
COHHH MOC KYsIMH3, P(ek)=7. Y xonna e, JMap TeHr sx-
TUMOJJIH XOAHcasap Oyaanu. 2 éppamMuia

G ={2 Vi{e), ..., {eah ...}
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asreGpanu Tysamus, 6y cucrema 2" Ta s/JeMEHTAaH nbo-
par Gynamu. § re Termmau xap 6up A xoauca ywby Ky-
PHHHLIAA €3u/alu:

A=Ue, [=cN={12,...,n})
kel —

A XOOHCAaHHHT 3XTHMOJAM ae0 KyAugard HHFAHAUHHA
OJ1aMH3:
' 1
P(A) =2
kel
Arap / T¥nnamuudr KyssaTu k Gyica,
k

6ynamu. J anre6pana anukaanran 6y P(A) dyskuus 6ap-
ya aKCHOMAJIapHH KAHOATJIAHTHPHUIMHH 1eKUIHPaMH3:
1) P(A) = 0. apxaKskar, MHCOIHMH3]a

k=0, n 6yarann yuyH P(A)=7f->0 IHp;

R .
2) P(R)=1. Xakuxatan xam, 2 ==kU e, JHruiaH
. =1 ‘

Pller="S L=
(}Lfk) kéZN o =1
KeJqub YHKAIH; :
3) AN B= V 6y.aca, PAVU B)=P(A)+P(B). h
Arap A= U ek, B= U ek, 11C N, Iac N,' 11 n 13’= V
kEI, kEL — -

waptiap 6axapuica, A | B= V. ®dapas gunahaux, /y
HMHF KyBBaTH k,, I, HMHT KyBBaTH k; Gyicud, y Xoaia

PA)=", PB)=2

n'
Ba

Pmum=PQy%fQ=“i“=

= B4 2—P(A)+P®B)

~ 6ynanu. Jlemax, KosmoropoB axcuoma/naps CHCTEMAaCH SHI
sMac: 9KaH. :
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;  DXTUMOJNAP HA3APHACHHUHT aKCHOMaJapH €EHCTeMacH
Tysna 3Mac, ABHH TaliuH 6Gup @ yuyH ao- aiare6pa & na

3XTHMOJJIMK JA40BH P Hil TYpaHYa YCyAAa aHHKJAAul MyM-
KHH. Arap TaxpH6aMu3 AWKOJATOW TaluiamaaH Hoéopar

" 6yaca, y xoana {e}}, i=1, 6 XOAHCaNAPHUHT 3XTHMOJIHHH
WAWKOATOIHHHT KaHAail/inrura Kapaé,
PE)=P)=... =P(e6)=—é- (cummeTpux xoa) ()
€kH, MacaJan, ) . ’
Ple)=P(e) =P(e)) =+

P(es) = P(es) = P(e) = 1'_2 / (6)

Ae6 Kabys KHAHW MyMKHH, By akcuomasnap cucremacuuu
TY/Aa 3MaCAHrH  YHHHT KaMYHJAMCH 3Mac.

7- §. DXTHMOJHHUHT XoccajaapH

1. P(V)=0. -
By natuxa V |J @ =2 rtenrauknan sa 2, 3- akcHoMma-
AapRaH Keanb yuKanH.

2. P(A)=1—P(4). ‘

By xocca A J-A=2 sa A | A=V nau keau§ YHKaaH.

3. Arap A<= B 6¥uca, y xoana P(A) < P(B).
B=A\|) AB nau 6y myHocabar xeau6 YHKaIH ‘

4. 0<P(A) KL, | '

By xoccaHusr uc6oru 3- xoccsman Ba 1, 2- akcHoma-
JapaaH ke b YHKanu.

5. P(AUB)=P(A)+P(B)-—P(AHB), YYHKH.
AUB=AU(B\(ANB)), B=AB+(B\ AB).

6. P(AUB)<P(A)+P(B). By xoccanunr ncéotu
B- Xoccanan kenub 4ukapu.

7. Papas gunaiuk, A, A,, .., » An Xonucaaap Ge-
puarad 6yJacuH, y xosapa .

P(UA) = JPA) — JP(AA) +
=1, e S i<y
+J PAAA) + oo - (— 1= P (A . os Ar).

1<j<k
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By myHocabar byas gopayracu Jeiunanu,
Mc60THH MaTeMaTHK HHAYKLUS MeToaura acocnaaHul
KHAUIIHKY YKYBUMra XaBoJa KHJaMH3.

8. P( Ql A) < 3 P(An.

n—-1
XaKHKaran Xaw, B = Q\kU1A" ne6 Gearmmacax, y X07-
na . “
‘4j£% ﬂ.A,£h===l/ (iﬁﬁj»

a An= ij BnAn

n=1 nel

reHrauK YpHHAH. [leMak,

p(nElAn) = 2 P(BnAn) < 2 P(én)-

"1- mucoa. Arap {An) xomwcanap KeTMa-KeTJIHTH Ge-

puarad 6yau6, Anc A,,, Ba A= UnA" 6ynca, y xoaaa
‘ _ d L

P (A) =AlimP(A,.) MYHOCAGATHHHT ¥PUHAHAMTHHH uc6or-

JiaHr, 9 ! :
9-MH COJ. YpHUra Kyfinuiap xakunaru macana. n 1a

onement Gepuara Gyacun. Tacoiuduit papumna 6y aJae-
MEHT/Iap MKKH MapTa ¥pHHJAAWTHPHAALH. Xeu Oyama-
raHfa GuMTTa SJEMEHTHHHI ¥3 YPHHAA KOJAHII 3XTHMTJH
. TOMMJCHH. Xamma YpHH aiMalTHPHWAAp couwu rl Anrai-
JuK, Ap XOLHCA k- BJEMEHTHH ¥3 YPHHIA KOAKIIHK 6F/ICHH.
"~ By xoauca (n—1)! uMrOHUATra 3TA. {% HUAT 9XTHMOJH 3ca

P(A) =

nl

A A, Xonuca & Ba I 3/eMEHTIADHHHT 3 §pHHAA KO-
JuLl XOMHcacuaaH uGopar Gy /ICHH: N

P(Aa) =22

- Ba X0Ka80 ' Ny
| P(A ... ;q,,)c(r:(_":‘)l=;i_[

nl
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n A
kUlA,, xonuca xXeu Gyamaranna GuUTTa 3JEMEHTHHHT Y3

ypHuaa KOJMwW Xoaucacuaup. Llynna# xuaub, Byas ¢pop-
myJacuaas (oiinanaHcax, '

n (=1 (n—2)l (n—3)!
P(kl'il Ap) =C, n! -G nl +G nl

_ n_li (__I)IH-]
I L TIEEE BRI

(=n"

1= (1=l g—gt oee +55)

Kaec nunparu udona e”' upHr éAunmacunary GUPHHYH
n+4 1 ta xanmau ubopar. LLyHuHr yuyH, 22— oo ja

P Ak)—ﬂ—e"‘.

k=1

8-§. IllapTau axTUMOMIAD,
XoaucanapHHHT GOFJIHKCH3JIHTH

XOoAHCAHHHT SXTHMOJHHM aHHKJAUl acoCHAd S wapraap
KOMMJIEKCH ETHIIMHK afitraw aauKk. Arap P (A) 3XTHMOJHH
xucobaawaa S mapraap KounjeKkcuaaH Gomka xed Kad-
jafi wapraap Tasad KuiHHMaca, OyHnal 3XTHMO:A Wapmn-
cus sxmumon pefunanh. Kym xonnapaa A XOAHCAHHHT
_oxTHMONMHM OGupop B xoauca (P (B) >0 ne6 ¢apas Ku-

aAuHanu) pyit GepranaaH cyur xucob.naiira TYFpH KeJaaH. .
ByHaaii 9XTHMO. WapmAw Xmusor feiiuany Ba P (A/B)
xabu GearuJgaHaiu.

1-Mucoa Hkxkuta wawkoatomw Tamaanaérrad G6y.-

cuH. duemedTap Xoaucanaap ¢asocd
Q={(1,1), ..., (16), (1), ..., (26), ..., (6,6}

6ynanu. LlawkonTow TamaHranaa yHMHT IOKOpH éxaa-
punard paxamaap fiMFUHAHCH 8 ra TeHr 6Y/aHUl XOAHCACHHH
A opxanu, DaKamJaap HHFHHIHCHHUHT KyPT COH Oy

5
xonucacHHu B opkaan GeJruiaduk. YV xonpa P (A) = %
P(B) =138 6yaann.

36
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Ouan B xomuca py#l Geprauna A XOAMCAHHHT SXTH-
MOJIHHH TONafJHuK: »

P(A/B) =g =X _ P
T
Jlexun A< B skauupan AB = A xeau6 uukans. Uysuur
Y4yH

P (AB)

/ — I \P)

P (A'B) =)
2-MuCO M. DaeveHTap yoaucaaap pasocu R e,, e, . ..,
€n JapAaH Tysuarad Oyscun., Ly siemeHntap xoxucanap-
HUHT %2 Tach A Xomucara, m Tacu B xoaucara Ba r TacH

AB xoaucara gynaiaui Tyraupcud. KaaccHk TabpHpra
Kypa xydunarunap ypuuan Gynanu:

P(A)=3, P(B)=2, P(AB)="I,

P (A/B) =mL=71'='F(_IT~

YMyMuit xon4a wapTaH SXTHUMON TabpudH KyRumaruua
KHDHTHJIA[H. ‘
l-taspud. (2,F, P) axmumonanxk ¢asocu Gepuaran

6yau6, A, BGF sa P(B)>0 6yacun. ¥ xonma A

Xoducanune B wapmoazu sxmumosr ne6, ywuby ¢op-
MyJsa GHJaH aHHKJAAHAaAUraH 3XTHMOJra afTHAAAM:

P(AB
P(AB) =552,
%Uapmu SXTHMOJIHHHT XOCCaJapH
' PéA/B) >0,
2. P(R/B)=1.
Hcborwm. .
P(QB) _P(B) _
P(Q/B)=——P(B) ~F®) = 1.

3. A, A€Q, AnA=V Gjica, y xonna
P (A, + Ay/B) = P (A/B) + P (A4/ B)

TeHIIK fpunan Gjaanu.
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HcboTH.
P(A +A)B) _P(AB)Y+P(4B)

P(A,+ A,jB) = PAEI B _ P D LS
P(A B) , P(AB
— 2 + Ty =P AIB) + P (AB),

gy A, N A, =V MmyHnocabataan A, BN A;B=V wmy-
Hocabat KeJHO YHKanu.

4. Arap A Ba A xoxaucanap {3apo KapaMa-KapliH XoO-
aucaaap 6yaca, y xoJaa

P(A/B)=1—P(A/B)

Tenrauk ypuHan 6yaanu.
M c6oTu. Tabpujra acocat

— o P(A+A)B)_ P(4B) , P(4B)
PA+ABY=—F3 —~—7® TP®

= P (A/B) + P(A]B).
lllaptra acocan A 4- A=Q 6yarann yuyH 2-xoccara aco-

can P(A+A[B)==16ynanu. Xocu1 6yaraH TeHrAMKAapAaH
xoccaHiHr HC6OTH Kesaub 4HKanH.
DXTHMOAHUHT GOIIKA XOCCANaPH XaM WAPTIH SXTHMOJ

yuyH GaKapHAHLIHHH KYpHLI xufiun aMac. Arap P(4) >0
6yaca, B xoaucaHHHT A WIapTA4TH 3XTHMOAH

¢opmy.ia EplamHaa TOMHAANH.
([apT/H 3XTHMOJHH TONHW QopMyaacHian X04ucanap-
HUHP KYTaHTMacH SXTHMOJMHM TON:#I ydyH yu6y ¢op-

MyA4HH KEeATUPHO YMKapHIl MYMKHH:
P(AB) = P(B)-P(A|B) = P (A)-P (B/A). (1)

2-tanpud. Arap P (A/B) = P (A) renrauk 6axcapHaica,
A xonuca B xonucara OOF ALK IMac NelnnanH.

Arap A xoauca B xonucara Goraux Gy/amaca, 'y X011a
A xomuca B xonucara, B xonuca A xonucara, B xoauca
A xoamucara, A Xonuca B xoaucara OOFJHK 6yamaiau.
Byaapaan A Xoauca B xomucara GorauK Oyavarania
xonuca xaM A ra GOFIHMK 6MaCAUTHHHU Hc6oTAaNIMUK,
6owKanapd XaM Wy kabu uc6oTNaHanAu. XaKHKaTaH Xam,
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A xonuca B ra Goraug 6yamaranu yuyH 2-tabppudra aco-
can P(A/B)=P(A) 6ynanu. Arap (1) mynocabaraa 6y
TeHrJAHKAaH (oitaanancak, -
| P(B|A) =P (B) _
MyHocabat xean6 umkamu. lllyHunraex, arap A Xoauca
B, sa B, xoaucanapra 60K O6yamaca xamaa By N1 By =V
Gyaca, y x0/1a A xoauca B, U B, xoaucara GOrank 6§ J-

MaiaH.
HUc6oTH.

P (A(B, U By)) = P(AB U AB,) = P(A) P(By) +
+ P(A)P(B;) =P (A)-P (B, U By).

3-ranpud. Ay, A, ... Asxoaucanap 6epﬂnr'aﬂ'6yﬂ-
cnt. 1Ciy < iy oo . < ig<< 1 COHJIADHH OJIAMH3. Arap

s s
P(0, )= PA  (1<s<n)

TeHrauKk ypuuau 06yaca, y XOMAd A,, A, ..., An x00u-
carap Gupeanuxda GOFALK SMAC NERHIANH.

[llyru scaathb YTHII KepakkH, XOAHCANapHHAHT KyPpT-
wydTa Gunan COFIMKMAC/HHTHAAH 6upramikaa OOF/IMKMaC-

JUrH Keaub uuKManmH.

Mucoa. (B. B. Trenenko, [2].) Taxpuba TEKHCIUKKA
TETPa3ApHH TaUIAIIAAH u6opar Oyucud. TeTpasfpHUHT
GUPHHYM TOMOHM KYK, MKKMHYM TOMOHH ALIWJ, YyUHHYH TO-
MOHHM KH3WJ, TYPTHHUYH TOMOHH WYy yua/na paHraa 6 V/ACHH,
By XOAuCaJapHH MOC PaBHLIAA K, d, K sa KK O6unau

Gearnaafimus, y xoana P(K) = P8) =P (K) =-%— 6y-
Jagyd. XYALH IUYHHRHTAGK, :
P (K/Sl) = P (K/5) = P (K/K) = P([K) = P (SI/K) =
= P(K/K) = 5 |

TEHIHKJ3pra HUHIOHY XOCHJ KHJAWII KH‘«'!HH 3mMac, mynnai
gkuan6 K, 5, K xoaucanap Kypr-xypTH OujaaH OOFAHK
amac sxan. Ammo KN K xoaucaHuwr py# Geprand aHHK
6ysca, y X0aia an6arra S1 xoauca xam pyi Gepran G6¥-
nanu, aphn P(AK N K)=1. Nemak, K, d1, K xoaucanap
Gupraankna GOF/HK dKaH. ‘
l-Macana DXTu€T KHCMJIapHH capdami BEAOMOCT-
JADHHU KY3aTHIU 4BTOMOOH/b JABUTATEJMHH PEMOHT KH-
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anmga Ne1 petaas ypraua 36% Xosmrapna, Ne 2 merass
429% xoanappaa, xap HKKajla AeTaab GHP BakTia ypraua
30% Xxoaaapaa aJMAUWITHPHJTAHH aHHKAaHAW. By mabay-
MoTJaapra acocsandG; Ne 1  HeTaJHHHT AJMALUTHPHJIKIIH
pa Ne2 pera/HMHr a/JMAIITHPHJAHINIH YPTaCHAA CTATHCTHK
6ornaHHw 60p xe6 XxyJaoca KuJAHW MyMkHHwH? [lBura-
TeAHH PEeMOHT kuauul nafthaa Nel nerasab aiamawTHPHJI-
rai 6yJca, Ne2 ‘meTasHHHT XaM a/JMaIUTHPHAraH Gyaum
3XTHMOJIMHH TOIMMHT-

Euwnuw.

Ne 1 meranHMHr anMamTHPWIHLWHHH A x04Hca,

Ne2 petanuuHr aJiMalTHPHUJHIIHHH B XoaMca,
- Nel Ba Noe 2 perassapHuHr OGP BaKTHa aJMall rMPHIIH-
mHHM AB xonmuca gecak, y XoJAaa.

P(A)=0,36; P(B)=0,42; P(AB)=0.3.

Ywm6y wmacaaanard- A Ba- B Xo0Aucanap ¥3apo OOFIHK,
uyHku P(AB) = P (A)P(B) tedraux 6axapuiMaii iu, sbHu

" P(A)-P(B)=0,36-0,42 =0,1512,
P(AB) —03.
DHAM MAcaNaHHUT WKKHHYM KHCMHHM Xa/ 3TaMHs:

_PUB)_ 0.3
P(.B/A') =5 = 0’36.\,0,8333. ‘
2 2-macaana. CTyleHT AMTHXOHra mporpamMmanars 25 ta
‘capo/inan (20 Tacunu 6uIu6 keaau. VIMTHXOH onyBuM JKH-
TyBuH CTYAeHTra 3 Ta casos Gepid. CTYNEHTHHHr yuaaa
-CABOJIHM XaM OHJMII SXTHMOJHHH TOIMHT.

Evaw.

CryneHTHHHT 1-caBoJra »xaBob 6epa OJMII XO0AHCACHHH
A;, 2-Ba-3-caBijiapra xaBo6 Gepa OJMII XOAHMCANAPUHH
MOC paaump:‘a,.;A, .Ba A,;, yuasa caBoara xam xaso6 Gepa
OJHII XOAMCACHHH 3Ca A ne6 6esrmnafimus. ¥ xonpa
: ' 2071, 319 18

. P(A,) = 952, P(Az/A1) =93 P(AS/Ai An) =93
: A e U '
TEHrJHUKJIAD Ypuuan 6§xany.. Arap A = A, A, Ay sxaHuMHH
9bTHOOPra 0/1CaK, H3/aHaTraH XOMMCAHUHT IXTHMONH Ky-
fiuparnud 6yJapu: o i ' '
- 0o O R O S TN 10 DR P S 20 '19 18 -

- P(A) =P (AP (A,]A) P(AifAh) =5 - 2 18 ~0.5.
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3-macaaa. Arap P(A)=a Ba P(B)=05b+0 6¥yaca, .
P(A[|B) >‘—l-iZ———l- 6y iy HcOOTAAHCHH,
Mc6oTu. Mxmuéput A Ba B Xomucanap yuyn B=
= AB U (B\ AB), B\AB= A uuHT §DUHIHIHTHAAH
P(B)=P(AB)+ P(B\ AB); P(B\AB)< P(8),
P(AB) = P(B) — P(B\\AB) > P(B)— P(A)
mynoca6atsapra ara 6y 1amus. P (A) = 1 — a sxainnu 35TH-

Gopra osicak, HCOOTIAHHLIH JIO3UM 6yaran ym6y MyHoca-
6at ke qHb uHKaOQH:

P(AB

e

P(By—P(A) b+a—1
P (B) b °

>

9-§. Tyaa oxTHMOJ (OPMyJacH.
beflec ¢opmydacu -

dapas Kuaaiimuk, B xomuca n 1a xydr-xydtH Guia
6upramikia Gyamarad A, A, ..., A, XONHCATapPHHHT
(runo*resanapmmr).6nTT;3‘cn Ba ¢akKat GuTTacd OHJIAHTHHA
py# GepHllH MYMKHH 6ysacuH, Ooumkaya KuJub afiTraHna,

B=\U BA,

By epna (BA)N(BA;))=V, i+/, y Xxonna Kywum Teo-
pemacHra acocas

P(B) = él P(BA).

Arap P(BA)=P(B/A)P(A) auruuu 3pTHGOPra 0JCaK,
y xoaza )

P(B)= 3 P(A) P(BIA).

By TeHrsHK MYyLa IXMUMOL gopmyrac Kefnaanu.

" 1-macaxaa. CocraBu KyHunaruya Gyaran GewTa siMIHK
Gop. Mkkura (A, cocTasiu) smuiAa 2 tagas oK, 1 TameH
Kopa wap, 6urra (A, cocrasiu) siwukaa 10 Ta Kopa wap,
ukkuta (A; cocrapau) suMkAa 3 tapau oK, 1 TaaaH Kopa
map 6op. TaBakkaaura TaHJaHraH SIIHKAAH TaBaKKaJHKra
OJIMHTaH WapHUHr OK wap (B xoauca) 6yaumuu SXTHMO-
JHHH TOMNHHT, :

35



Euuw, Swukiad onuuran map € A,, & A,, éku A,
COCTAapMi fILUMKAAN OJHMHCAN GYJIHWH MYMKHH, y XoJa
B =A,BUA,BU A;B. Tjna sxtumos hpopmyaacura Myso-

¢uK:
P(B) = P(A)P(BJA) + P(A;) P(BlA;) + P (A;) P (B Ay).
Knaccux Tabpura Ba IWAPTJAH 3XTHMOJ TabpHHra acocau
KyfAnaarujapHy TOMaMu3:

2 1
P(A) =2 P(A)=3. P(A)=2
2

P(B/A) =% P(B/A,) =0, P(B/A;) = %

Tonuaraujapuu foxopuaaru dopmy.ara xycak,

xocua 6yJaanu.
2-macaaa. Om6opra 360 Ta MaxcCyJoOT KeJTHPHJIH.

Bynapaan 300 Tacu 1-kopxomnana Tah€pJaHran 6y .mb,
yaapuuur 250 Tacu sipoxau maxcyaor; 40 racm 2-xopxo-
Haga Taiiépaanran 630, y.aapHuHr 30 racu spoKJM Xamna
3-xopxoHasa Taiépaanranu 20 T4 Oyam6, yaapaau 10 Tacu
Apokad. TaBakka/Jura OJHHIAH MAaxXC/JOTHHHT sDOKJH
6yaull SXTHMOJHMHH TOMHHT. Kaaceurw Ttawvpucra xypa

=%'z0,8056. Amymo 1oKopsigaru ¢opMyaand 3bTH60P-
ra oan6, Kyiuaaruya eqnll MyMKaH.

E yymw. TaB4KKAJAUT4 OJMHIaH MAXCYJOT yuyH KYiiH-
[lary runoTesanap YpuHaM Oyaanu:

H, runotesa — MaxCyJOTHHHT 1-KOpXOHaza TaiiépJaH-

rad 6yaumuiu; L
H, runotesa — MaxCyJOTHUHT 2-KOpXOHajla TaH€pJan-

rai 6yJauiuy; i
H, runoresa — MaXxCy/lOTHUHT 3-KOpXOHaNa TaRépJan-

rai GyJHLIH. .
Y 1apHUHT 3XTHMOJJIapH KY-Hlarnia 6yaanu:

P(HY=3, P(H) =35 PH) =1

Arap osuHraH MaxCyJOTHHMHT SIPOKJ/H 6ywrHe A Xo0-
auca ne6 oucak, y xoaaa 6y XOAucaJapHHHT TYDJH rHNO-
Te3ajqapAard dXTHMOJJAPH KyAHaaruua 6y aanu:
3 1
P(AH) ==, P(AJH) =5, P(AIH) =5



IOKopina TonmArausapHu TYaa 3XTHMOM (bopmymagnfa
Kyiin6, nanaHaérran X0auca yuyH KYHULZATHHH TONAaMH3:
P(A) = P(H\)-P(A|H)) + P (H,) P (A|H,) +
+ P (H;) P(A[H,) = 2~ 0,8050.

Onan 643 TYMa 3XTHMON (popMysacHaaH oHAANAHHKG,
Beiiec (opmynacuun kentupu6 uukapamns. A; sa B Xxo-
AHCANAPHUHT KYnadT™MacH yuyn yw6y '

P(AB) = P(B)P(A,/B) = P (A) P (B]A)
()OPMYJIAHHHT ¥ PHHAMAHTHIAH
_ P(4) P(B]A)
P (./14"/8) band —P(T—‘

MyHocaGaTtra sra GyJanmus, 3HAH TyJa 3XTHMOAJap ¢op-
MyJacuHi K¥anancak,ymby Befiec (opmyaacuHu XOcHa
KHAdMH3:

P(A/B) = "P (Ai) P(BlA) .
I P (A) P(B]A)

3-macana. VMkku Mepran HHUIOHra 6MTTafaH YK yaa-
Au. Bupunuu Mepranuuur yxu kuwosra 0,6 axTuMon Guaa,
MKKHHYH Mepranhunkd 3ca 0,2 3XTHMOJN Guaan Teramu. YK
Y3HATA@HAAH CYHr HUWIOHTA OHTTA YK TeKKaHAHIH MabaAYM
Oyanu, Oy VK OupHHUM MepraHHMKM OYJHII SXTHMONHHH
TOMMHT".

Euunw. Taxpuba yTiasuwian oAaui KyRHIArH rHIO-
Te3aJapHH KYsAMH3:

H; — 6upunuu Mepram orran YK Xam, HKKHHYH Meprax
OTraH ¥K XaM HMLIOHra TermaijH: :

H, — wKKasa MEprauHHHT OTraH YKJapH XaMm HHUIOHTa
Teraau;

Hy — 6upunun Meprasnmnr OTraH YKH HUIIOHra Te-
Taau, HKKUHYHUCHHUKH 3ca TerManau;

H, — GupuHuM MepramHuMHr YKH HMIIOHra Termaijy,
HKKHHUYMCHHUKY 3Ca Teramw. ‘

By runoresanapuunt 3XTHMOJADH:
P(H)=0,4-0,8 = 0,32,
P(H,)=0,6-0,2=0,12,
P (Hg) = 0,6-0,8 = 0,48,
P (H,) = 0,4-0,2 = 0,08.
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By runoresanapna xysatunaérran A XOIHCaHUHT mapTau
3XTHMOJ/IJIAPH KYAMAATHAApra TeHr:

P{A|H))=0; P(A/H))=0; P(AIH)=1; P(A/H)=1.

Taxpubanan xeiun [, Ba H, runoresanap py# 6epmaiiau.
H,; Ba H; runortesanapHHur TaxpuGaAaH KeHHHTH 3XTH-
MOJIapH KyAuaaruya:

‘ -

. 0,48-1 _ 6,
P(H3/A)‘o.48-1 +0,081 7’
1

=

0,081 B
P(H‘/A)—o,4s-1 ¥0,081

Jlemak, HHLIOHra TekkaH YKHUHr OHPHHUH Mepraura
. 6
Terdwan 6Yaull 3XTHMOJH = 9KaH.

4-macana. Jlamnouka uxkura 3as0AAa Taképaananu.
WKKHHUH 3aBOJ MaXCYJOTHHHHT XaxMH OGHPHHUHCHHUKH-
JaH k mapTa OpTHK. 1-3aBopna Ttaiép/aHraH JaMnouka-
JAapHHHT p; KHUCMH, 2-3aBoAfa Tafi€p/aHTaHJIApHHHT 3ca
P, KHCMH SIDOKCH3. .

HMkkana 3asoa Maxcysord GHP BakTA2 CKJAaAra Kes-
TUPHJIAAH Ba apaiawWTHPUauG 060opuaafd. XapHa KHAHH-
raH JIaMINOUKAHHUHT SIPOKCH3JIUTH MabayM OyJca, yHuHr 2-
3aBOJ MAaxCyJOTH OYJHLI 3XTHMOJH TOMHUJACHH.

Euwuw. Papa3 xunatiauk, B, — coTH6- OJHUHraH JaMm-
nouka 1-3asOAHUHT, B, 3ca HMKKHHYM 3ABOJHHUHT Maxcy-
JAOTH OYyanw xoaucacH GyacuH. PapmaHkH,

' 1. k
PB)=115, P(B) =11

Xapua Ku/aWHTaH JIaMIOYKAHHUHT sPOKcH3 GYauMw xoauca-
cuHH A pefiimk. Macana waprhra acocaH

P(A[B) =p, Ba P(A[B)=p,

6ynanu. Beftec popmynacunan goiinananus,
’ k

———pa
_ 1+% ___kp
T+et T s



Lllyura yxwam, OJHHraH JaMNOYKaHHHT APOKCHU3JIHTH-
MabayM Oyarauna yHHur 1-3asod Maxcynom 6yauw 3Xe
THMOJH Ky#Auparnda 6yaanu:

P (B /A)

P + sz
l BOBFA ,EOHP MACAJIAJIAP

Xonucanap ypracunam xymmaru MyHOcabaT/iapHH,
Texmupﬂﬁ KYPHHT: .
a) (AUB)C AC U BC;

6) A+ B=AB;
) B)AUB —=ANB; -
_‘I‘) U I—U Ab :

FE |
11) n Al’—'U Alv

&) (A U:BY\B =A\AB=AB.
2. Arap B= U B, 6¥aca, y xonxa

m"

l’l B.< B, Ba ﬂ B,;CB

ne=y
" mytocabar/iap Y PHHAUMH? . .
3. Arap yura A;, A, A; Xomucanap A A A A
wapTHH KaHOATIAHTHDCE, Y XO011a yuwby TeHICH3AMKHH
‘ncﬁorﬂaﬂr
PA)> P(A1)+P(Ao)+P(A3)—2
4, KyAuparnHu HCOOT/AHT:

P “BIAJ>=1—P(,QIZ{)<2P(A1); .

=l
5. & uyekcus Kuunk 6yaub, P(A)=p; P(B)=1—¢
Tenraukaap Gaxapuarania P(A[B) axTuMOIHH I0KOpHAAH

Ba KyHuzaaH 6axoJaHr.
6. Arap P(A), P(B), P(C), P(AB), P(AC), P(BC),

’ P(ABC) GepuaraH Gyaca, y XoJaaa P(C/AB) Hu TONHHT.
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7. Ew 6oaa 3, C, T, ¥, O xapdpau KapTouKa./apHu
yfinab j'lmvpnénu. Boaa wy xapdaapuu Tacomupan Gup
KaTtopra KyHrawuwaa ,yCT03“ CY3HHUHI E3HJHII 3XTHMOJIH
KaHya?

8. Ew 601a 10 Ta A, A, A, E, U, K, M, M, T, T
xappaapu €3uaran xaprouxanaphu YHHab yTupu6au. Boaa
"KapTOYKaJNapHu Tacoau(uéi TapTHGAA TepraHuaa ,matema-
THKA" CY3UHHUHT E3WIHUI 3XTHMOJHHH TOMMHT.

9. Yura wawxoatow Tawaanagu. Arap yuaia wau-
KOJTOWHHHT TYPJH TOMOH.1apH 6HJaH TYWTaHJINTH MabAYM
Gy.aca, yJapHHHI KaMHAAa OHTTacHAa OHP OUKO TyWHLW
3XTHUMOJIH KaHuyara TeHr?

10. Sprak Ba aéasap couu TeHr ned, XamMa 3pKaK-
JapHuuT 3% H xavaa aénnapuuur 0,21% M nasbTOHMKAAD
6y.sca, Tacoau(paH TaH.1aliraH IWAXCHUAT AAJbTOHHK 6V 1HUIH
Ba YHHHT 3pKaK KHiH Oy M1l 3XTHMOJNHHHU TOIHHT,

11. Hykra R panuycaa [oupa wuuura TaBaKKa.aWra
TawJ/aHran. HygranuHr noupa Hynparu uXTHépHii coxara
TYWHU 3XTHMO.IH 11y COXAHUHHT I03Hra NPONOpUHOHan. Y
'xXoJaa

a) HyKTanuur wmapkaspaHr(r < R) man xaM macodana
ETHIU 3XTHMOJIHHH; ’

6) Gepuiran fiyHaidil Ba HYKTAaHHHT JNOHPa MapKasH
OujiaH TyTaWITHPYBYH YM3MK Opacuaaru 6ypuak a AaH OpT-
MACJHTH 3XTHMOJHHH TOMHHT.

12. ®abpukana A, B, C mamunanap 6apuya MaxcyJ/oT-
HUHT MOC papuwpa 25%, 35% Ba 409% HHH HIIa6 yuka-
paau. Mawunanap viwialb uuKapa€TraH MaxcyJoTIapHHHE
MOC paBuwaa 5%, 4%, 2% 1 apokcu3 6yaca, TaBakKaJaura
O/IMHIaH MaXCYJOTHHHT A MallnHana TadépJaadra 6yauiuu,
IWyHHHrjek B mamuHaga Ba C MaluuHana TahépJaHral
6YMHIIH 3XTHMOJHHH TOMMHT.



I1 606

TAXPUBAJ/IAPHH TAKPOPJIAILL
CTUWITBEC MUHTETPAJIH

1-§. Boraux GyaMaran TaxxpubGajap KeTMa-KeTJaHLH.

Bepuyann ¢opmyaacu

Bupop xoancanm KysaTHw yuyH Gup HeuTa Taxxpuba
yTkasusaca, 6y TaxxpuOasap Oup-6upura GOFIMK OYJAHUIM
éxu GOFaMK OYy/IMac/IHrH MyMKHH. Macazaau,

1) Tanra Taw/iaHrasfa repd TOMOHHHM IOKOpHra Kapat
TYWHI XOAHCAaCHHH, [T rep6 TOMOHHHH woKOpura Kapab
TYWIMac/JHK XoAaucacuHH P pecax, Tawrawu Tamjiail Tax-
puGanapu ysapo 60rauK Gyamaiiau;

2) flumkpa m ta OK Ba 7 Ta Kopa wap Gop. SlmmMKAaH
O/HHTAH WAap siHA KailTapub cosuHca, 6y x0a4a SILUMKAZH
OJMHTraH Xap OWp IIAPHHHT OK YMKHII 3XTHMOJH 0=

m ;
i 77 [a TeHr. Xap

OHp TaxpubasaH CYHT OJNMHTAH WApP SIMIHKKA KalHTapu6
coJinHCa, Taxpubanap KeTMa-KeTJHrH Oup-Oupura GOFJANK
6y/malinu. Arap sllWKAAH OJNMHTaH AP AUIMKKA KalTa--
pu6 Tautanmaca, Gy X044a YTKA3WAALHTAH Taxpubanap
ysapo OGormuk Gyaamu. Xakukarail XaM, arap simHKAaH
OJIMHraH wap oK OyJca, sWNKAAll ONHHAAHMTAH MKKHHYH

—1
WAPHHUHT OK YHKH!L —_—
PHHHT OK UYMKUIU 3XTUMOJHU rp—

®dapas yunafiauk, 6OFaMK Gyamaran o Ta Taxxpuba
yTkasusaérran 6yaus, xap GHp Taxpu6aa Ky3aTHAAETraH
A XOIMCAHHHT DYi#i GepHil 3XTHMOH P Ba Pyi GePMAaCHK
IXTHMOMM ¢ =1 — p 6yacun. Kysatunaérran A xonuca-
HHHT n Ta Taxpubasa /m MapTa pyi Gephil 3XTHMOJH
Py (m) uu Tonum xepax GYacuH. 7 MapTa Taxpuba YTKa-
SHJraHia kysaTtunaérran A XONMCAaHMHT m MapTa PyH.
Gepub, n— m Mapra pyH GepMACAUK HMKOHHATIAPHHHHT
COHu C™ ra TeHI 3KAHMHM KYPHII KuHAMH 3Mac.

: n Ta KeTMa-KeT YTKasu/AraH TaxpubaHu GUTTa MYpaK-

Kab Taxpuba necak, 6y Mypakka6 Taxpuba HaTHxacHAA
Py# Gepanuran XoaucaHuur Kypunuumn A, A; ... An 6Y-.
au6, A;(i=1,n) A ra éku A ra teur 6yaaau. Bynnafl
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Xonpucasap COHM 2" ra TeHr. XakuKartau xaM, A, A, ... A,
XOAucanap HuHAa:

1) A;=A (i=1, n) WapTHH KaHOATAAHTHPYBUH XOLH-
canap 6uTra;

2) 6urracu A, Koaraunapu A naH w6opat 6¥.araH X04u

canap n Ta, YYHKH A HH 1 T4 ypuHra GUp MapTamaH Ky-
AU Oulad 7 Ta TYPJH XOAHCA XOCHA KWJHII MYMKHH;

-------------------------

(n—m+1) n—m tacu A, Koarauaapu A nau ubopar
6yaraH xoaucanap COHM — n Ta ypuHra n— m Ta A nap-
HH XOWJaWTHpHIIAP couu C"~™ = C™ ra TeHr Ba X0Ka30.

Iemak, 6u3 xypaérran mypaxkka6G Taxpuba HaTHXKAcHAA

py# Gepuim MyMKuH G§Jjran Gapua sneMeHTap XO4ucaJnap
COHH

CO4Clt ... +Cr=2n

ra Téér.:SKﬂH. Arap n Ta Taxpubaga KkysaTuaaétran A
XONHCAHWHT m MapTa py# Gepuiu XoaucacHuu B pecak,
B=(A-A...AAA ... DHYUA-A-A- ...0-AA.
A- .. AU LU (A .. S AAA LA (1)
6yau6, y Cm ra Kywuaysunnan uGopar 6ysanu. Taxpu-
Ganap KeTMa-KeT/IMrd Oup-6upHra GOFAHK 6)Maranu yuyH,
Macaaas, - C . L S
P(AA ... AAA ... "A)=P(AP(A) ... P(APA) ..
) ‘m .n—m :

... P{A) = pmgn-m

6yaanu. By epna AA .. AA ... A &vs m 1a Taxpu-
6aga A HMHT, Z —m Ta Taxxpubana sca A HHHT DY@ Gep-
TaHJAMTHHH OuAAKMPanu. Bynnan Tawkapu, (1) TeHrAMKHUHT
yur ToMouupard C™ Ta XOAMCAHHHT HXTHEPHH HKKHTACH

6up BaKTiaa pyi Gepmacauruna
P(B) = Cm pmgn—m

‘keaub umvkanu. Arap A xomucawuHr n'Tta Taxpubana m
mapTta py# Gepuil sxtumoaunu P,(m) ne6 Gearunacax, '

| Pi(m)=Cmpmgn-m . ' (g
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xocun G6ynanu. (2) uu Bepryaru gopmyracu Aeiunani.
P (m) sxTuUMOANap YUYH EOP,, (m)=1 Myﬁocéﬁfafi‘ ypuH-. -

A¥ GYMMWMHA KYPHII KHfiMH sMac. XaKuKaTaH Xawm,

n
> cipretr=+qn=1L
m=l
(2) udona (px + g)" GuHOM EHHIMACHHUHT X™ KaTHAWTAH
‘XafAHHUHT Ko3pduuHeHTH Gyarauu yuyH P,(m) napuu
SXMUMOAHIUHZ OUHOMUAA MAKCUMOM KOHYHW AeHHJaNH.
dukcuprauran n Aa Pn(m) 3XTHMONA m HUHT QYHK-
LHACH 3KaHu paBwan. DBy @yHkUHAHY TekLHpaRAHK.
Kyhugarda HHCOaTHH KYpamH3: :
Poim+1)_n—m p, )
P, (m) m+1 ¢q° C

a) arap, (n—m)p > (m-+ 1) g, avuu np — q > m 6ya-
ca, (3) tenrauknan P,(m 1) > P,(m) uatuxara ara 6y-
JUHAIH; .

6) arap np — q=m 6yaca, (3) reurauxaan P,(m + 1) =
= P, (m) xenu6 uuganu; s ’

c) arap np —q < m 6yaca, (3) tenrauknan P,(m +
4 1) < P,(m) uatuxara sra 6yauHanu.

IOKopuaard TeKWHPHWAAPARH KYpuHamukH, P, (m)’
3XTHMOJ /m HUHT YcHwd OW/ad, asBan Ycu6 Gopub, IHT
KaTTa KuiMatura spumub, m HUHr KeluHrd YCHWAapHAA
aca KamaioBuu GyHkuus 6Yynap sxkan. Bywman Tawxapw,
arap np —q O6yTyH cOH 6§rlnca, P, (m) sxtuMmOn m HUHT
MKKHTA My=np —q Ba My=np —q 41 KufiMaTHaa 3HT
KaTTa KHAMATra 3pUIIHINIMTHHU kypamu3 (7- waka).

Arap np —q GyTyu con Gyamaica, P, (m) 35THMON ¥ 3H-
HHHT 3HrC KaTra KHHAMaTHra.m, naH kartra OyJaraH 9SHT
KHYHK OyTyH COH KHfiMaTHAa 3puwanu (8- mwaxma).

Arap KapasaéTraH XOLMCAHMHI 3HT KaTTa 3XTHMOJIH
103 OepHLIap COHUHM p AecaK, np —'¢9 coH 6yTyH G6ya-
Maraiaa, ywoy :

np—q<pnp+tp
TEHICH3JHK/ap XOCH/A 6¥Janu, yaap n ta'raxxpubana A X0-
JUCAHHUHMT 3JHF KaTTa SXTHMOJJIHW 103 GepHulr coud ETAAUraH
yerapanu kypcaraau. lOKopunaru TenrcusaukJIapAdH
HHHT QHUK GHTTa OYTYH COHra TeHr 6yJMIIHHH KYPHII,
Kufiun aMac. Arap np — g < 0 6¥aca, P, (0) > Pa(l)> - - -
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A imy

N RRERNNE

7- WAaK1.

... >Pa(n) Ba. np—q=0 6yaranna P,(0)= P,(1)>

>Pa(2) > .. .#> Pa(n) 6yanmuun KYpuil KHiiHH 3Mac
(9- waka). .
I-MmucoJ . Cummerpuk Tanra 8 Mapra TaiwdaHrasaa

3.MapTa rep6 Tyl HLW 3XTHMOJIHHH TOIMHWHT.
Evnw, n=8;, m=3, p=yg =%. Y xoana

P,,(m)=P8(3)=Cg(_;_)3,(2l)5=§72..
Jlemak,
Py (3) = 5.
,HHHIHH ,,
ne-g . ’ !
8- waka.
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()]

9- waxa.

2-mucoJs. Xap GUP OTHATAH YKHUHI HUUIOHrA TEruul
2 ~
IXTHUOMM P = = Otuarau 20 Ta yxnau 4 TACHHHUHT HH-
BR .o ¥

moHra Terui SXTHUMOJIHHH TOMHHT,

N E“.“"L“-P”—"-Q—, =713-, n=20, m=4;

Pot) =Cy-13)" ()"

3- mucoa Kopxona nwia6 uukapaguran xap 6up max-
CYJIOTHHHT APOKCH3 GY/aind aXxTuMoau p = 0,005 6yacuu.
Kopxona wma6 unkapran 10000 Ta maxcyaotaan 40 Ta-
CHHHHT SIDOKCH3 OYJAHII 3XTHMOJUHU TOIHHT,

Eunw. p=0,005 n==10000; m=40; ¢=0,995

P1o000(40) == Cifooo - (0,005)40- (0,995)960 = 0,0214348.

4-MHCOJ. BUTTa NeTaNHHHT IPOKCH3 GYAH W 9X THMOJH
p =0,05 6yacun. Uxtuépuil oauurain 10000 retanb HunAd
AIPOKCH3 AeTaaJapHHHT cOnH 70 Tagau kyn OF/IMacaHK

3XTHMOJIHHH TOIMHT. .
Euuuw. p sipoKcu3 Aerannap coHu OyJcuH.

:0,1,2, .., 70;
Pp<70)="?
70 70 .
Pa<T0)= S Paim)— 3 Clhon-(0,05)7-(0,95)" "™
m=0 m=0
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IOKopuaary KeATHPHJraH MHCOJJNapAaH KYPHHAANKH, Gab-
3 Xoanapaa (3,4-muconnap) Pn(m)=Cp p™qgr—m 3xTH-
MOJIHH XucoOJau KaTTa KHAHHYWAHKAApPra o0J4iu0 KeJap
9KkaH. DByHpaii Xoasapia XHCOGMAWIHH OCOHJALITHPYBYH
¢bopmynanapra axTuéx Tyrusanu. Bynnaik dopmyaanapuu
HapbaTaaru haparpad./iapna xejaTHpHG uHKapH.aagH.

2-§. MyaBp—JlanjacHHHT JOKaJ TeopeMacH

Arap m Ba n xatta couwaap 6yaca, y xoana P,(m)
3XTHMOJHK DBepuyaan cdopmyaacHaan dolinasasué Xnco6-
Jail MabJayM KHAMHYMWJIHKJApra 04H6 kenanu. 1y caGa6au
n— oo na Pn(m) sXTUMOJ yuyH acuMnToTHK (opMy.a
TONHII MAacasacH TYFHJAdH.

Teopema. Azap n ma Goraur Oyamazan masicpu-
Oanunz xap 6upuda Gupop A xoducanuwz pjii Oepuuw
axmumoau p(0 < p < 1) 6yaca, y xor0a m Hunz yuby

|m—np|

Vv npg
Wwapmni KaHOAMAARMUPYELL B6apia KULMAmAAPL Y4YH
meruc pasuwda

< ¢ (c— y3zapmac cowr)

P,(m)=

_ l_ (m—np)2 1
2 Vnpa y —_—
v 2nnpgq € i (1 + 0(,/ n))
meneauk Oadxcapuiradu.

By Teopemann Myasp 1730 #nnga Bepnyain cxema-
CHHUHT p = = & G¥arau XycycuR Xoiu yuyH, cyurpa

Jlannac uxtuépuit p€]0,1[ yuyn uc6or.aaran.

McO6oTH. TeopeMann ananua xypcuaan MabayM 6y .-
rau ywmby

: -n 0 1
nl=vy 2znnte-ne” | 6n|<m.
Crupaunr popmyaacuaan Gofinananub uc6ornaiiMus., DHau
m—np
X =X —_———— . -
P = npg

6earunallHd KHPHTCAK, y Xo0J1a

m=np+x}/m=np(l+x"/’n7_p) (1)
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Ba

n—m=nq—x,/,$é=nq(l—x-‘/n7;q) @)

Teurankaap ypunau 6yaanu. (1) Ba (2) nau KypHHANHKH,
n— oo aa Ba |x|< ¢ wapt Gaxapuarauga m, n — m 4ex-
cusaukka wHTHaaau. LUy ca6abam (n — m)! Ba m! cou-
nap yuyH Ctupavur Q)opmy.nacuuu Ky/AJaWwHMH3 MYMKHH,
Y xoana .

n_. m on—
Palm) = ara=mn P79 =y e

n—m
n"pmq
m't (ll —_— m)n—m

on,m

TeHTJIWKHH XOCHJ Kuaamus, 6y epaa -
1¢(1 1 ) .
|9n,ml<ﬁ(;+;;+n_mo @)

(1), (2), (3) mynocabataapaan yumby TEHTCHSAHK YPHH-
an OyJaaau:
1

1
[0n,m | < 1+ - = - — ),
l2n P+xv’ﬁ g—x Vﬂ @)
pyHAaaH K¥pHHanukH, |x| < ¢ 6yJaraHu yuyH n— oo za
g'm — 1. Hatuxana (4) ra acocan kaTTta n Jap yuyH

Pam =110 (._) )

udoaany X0ocHI Kuaamus. Teopema mapTHra acocaH xl/

Ba x]/ MHKAODJAAp 72 HHHI eTap/vya Karrta KHAMAaT-
Jaapuaa ncra.nraﬂt{a KH4HMK 6ysanu. Ly .ca6abau

In (l'+ x ]/H";) Ba In (1 —x ]/:%)

udonasapHH Aapaxxand Karopra €#ue,

In (1 +x l/—) =X q - l‘px?_*_ 0(}13/2)

0= VE) === VE - 420l
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TeHrAHKJAApHH XOCHA Kuaami3. By TeHrJ/HKJApra acocaH

n M aNl—m m ‘ e
ln;{n%_—qmw=ln(’;_’i) _*_m‘niqm) _

m n—m L
= —min 5 - (n—m)ln_ﬁq___——(”p+x1/npq)ln(1+

+x‘/;£;)—(nq—-x,/,mln(l—x‘/;ﬂ;)=—(np+
/1

—_— ry 1 2 _ _
+2x/ 7pa) [x L+t 0\53-,5)] (np

vV En 4 o) -5 eh)

(7=

—
S’

0 /
Hartuxana (6) nau e =14 0{\ —/l—_.) HM 3BTHGOPra oJ-

yn
rai xoJ/aa
nnpmqn—m _ _,\‘_-':, " _]__)
mm(n_m)n—_m—-e zkl ] 0( ;-1—) . (7)

HH XOCHJ Kujiamu3. BeBocuTa MUIOHY XOCHI KH.IHIL MYM-
KHHKH,

R S L
1/1—":(—,/—1;—'5 1+O(F n)‘

Ilyuuur yuys (1), (2) Tenraukasapra acocaH

T n 140 (—'_-)
1/27 m (nﬁ'— my ‘//21: npq (1 +0 (—l.—_)) = _+¢_ .
y n

v 2= npy (8)

[Uynnaft Kuaub, erapauya karra n saap yuyu (4), (5),
(7), (8) ndonanapaau TEOPEMAHHHI JPUHJIHIUTHIA HLUIOHY
X .

. ] 2 -
XOCHJI KHUJAaMH3. ¢ (x) me _cbyﬂxuuﬂﬂnnr X apry
MeHT MycOar KuiiMarJaapura MOC KHAMAaTJaapHAaH TYy3H/AraH
xansamiap maBxyn (1-unosa), ¢ (x) dynkuusunar xydr-
auruaat 6y KansajapaaH apryMeHTHHHr Manduft Kui-
MaTJapyd yuyH xam do#gasanuaant.

1-MmucoJs. KopxoHasa uwaa6 uuKapu/aran AeTadHHHT
apoxcus 6yHw sxtumoau 0,005 ra tenr. 10000 ta neran-
-AaH uéopaT MapTHSAATH sPOKCH3 AeTaJjJap ConH poca 40 Ta
" 6yauwl 9XTHMOJIKHK TOMMAL.
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Euuw, By epara p=0,005; ¢=0,995; r=10000,
m =40. llyuuur yuys

v npg = v/"10000-0,005-0,995 =~ 7,05,
m—np _ 40—10000-0,005 _ _ ;4o

Vipg 105
-2
o (x)= Lz_e—% byHKuus KydT 9 aHAHrnAaH Qohna-

7t
Jauub, YHHHT X ==1,42 naru sufimaTuu¥ 1-ujgoBajga KeJ-
THPHJTaH JKaJBalAaH TONAMH3;

o (1,42) = 0,1456.

Temax, oo (40) == 21022~ 0,0206. (1- § naru 3-mncoara

Kapaur). )
2- MmucoJ. Xap 6Hp TaxpH6ama A XONHCAHHHT Py#
GepHw 3xThMoaH 0,2 ra TeHr G6y.ca, 400 Ta Taxpubana
Gy XOAHCAaHHHr poca 80 Mmapra pyH GepHil 3XTHMOJHHH
TOMNMUHT. ,
Euunmw. Llaptra xypa n=400; m=280; p=202;
g =0.8. IOKopuaaru teopemanaun ¢oinganaHamns:

P ~ 2 (%) 1
wl80) ~ Jmo0208 8¢

X =

6yHAaa
x=Tt—0np _ 80— 400.0,2 —0
¢ npg 8 '
yKansaanad ¢(0) = 0,3989 sxawauriuu 3BTHGOPra oJcak,

Py4(80) = &389 =(),04988.

Acn KuiMaru 0,049813272

3- §. MyaBp—/JlannacHHHr HHTErpaJ TeopeMacH

dapa3 KuJallauk, n ta Taxpnba yriasuaaérras 6y.n6,
yaapHuHT Xap 6upuna A xoaucaHMHr Pyt 6epHil 3X THMOJH
yarapMac Ba p (0 <p < 1) ra TeHr GY/CHH. 7. T4 TaxpH-
Gaga A XOLUCAHHHr kamuja £, Mapra Ba Kymu GuaaH &,
mapra pyR GepHit axTumosn Pn(ky, k) wH Kaulalt Xuco6-
nam MYMKHH. Bepuyaau cxemacura kypa 6y Pn(ky, ko)
9XTHMOJ - ,

. by
Pr(kyyR)) =Pa(ly <m < ky) = 2 c”"‘ pm gn—m "
m==R, .
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ra Teur. Arap n, k,, k, nap erapauya katra 6yaca, (I)
ndoaaHn xucobiaail anya KuAHHAHP. By KuiHHuMJAMKAaH
KyTyJAHWl MaKcajHjaa IOKOpHAaarn udoaara acMMOTOTHK
¢dopmyaa TONMamHs.

Teopema. Azap xap 6up mascpubada A xoduca-
Hunz pyl Oepuus 3XMumosiL p y3zapmac 0yAu0, HOALb
éa Gupodan gapxau 6yaca, y xo0a0a n— oo da

V' 2

2z
myrnocabam a a b (— oo <a <

mexuc Gaxcapuaadu, 6y epoa

a=/e,—np, b_____kg—np.
vy npy - y nPq

Mc60T. ARMKJMK yuyH @ Ba b uex.u 6yacuH (a Ba b
uekcH3 GyAraHfia xam TeopeMaHu HcGOTJal MYMKHH). ¥
xonga Myasp — Jlannacuuur JOKan TeopeMacura Kypa

(1) Hu A
P ky—np <m—np ﬁkzﬂ
Pn (kh k?) ln( /W I/TPT]_ 1/)1,0(] )

- P,,(a<m,—_"_’_’ <b)‘
v npq

b X
Pfl(kn ka) — l 5 e : dx
b

<K + ©) 2a Hucbamaw

— Z m-e—%(%)z-(l +0(71$2_))=
<b

m — np
Vnpq

a<

kypuuumzaa ésamus. By ¢opmysana

_m=nb. Ax =x — X = ——.
Xm /ﬁ;q_’ m m+1 m m

DHAH
Im41 _ X
I(x) = (e ?ax (3)

*m



épaamul Qpynkuuaxn Kapaiauk. By uarerpargax = x, +
aaMaWITHpHI GaxkapamMu3, HaTHxana
2 Ax

Ax., _"’_%z —ux _u _fﬂ, om ur _.;_a
I(xm)=S e Ze ™ *dyu—e ‘-’j e ™ *du.
0 [}

n HYU eTapanua karta KuhMaraapupa 0<u <Ax, =
L OyaraHu yuyH u# HOATa eTapauya SAKHH GyJanwu,

v npq
6y aca

u? 172
g m T =1+o(ux,,,+ ?)

SKaHWHH KypcaTamH. ¥ xoana

=e 7 Ax(140( =)
I(x,)—e xa(14+0( 7= )
R
1 L
4 Ea<xm<b5 e *dx—=
2 | -
1 -5 1\
= —e Ax (140 ——_—) . 4
2 V2= m( + ()/n ) *)

a<xm<b

Hatuxana n— oo na (2) sa (4) aapuu conuwtupu6, ndo-
AAJIapHUHT YHT TOMOHJApPH aCUMNTOTHK TeHIJMTHAAaH, Yan
TOMOHJIADHHHMHT XaM aCHMITOTHK TEHTJIHTHTA HILOHY XOCHJA
xuaamus. Uy Guaad Teopema Hc60T GYanH.

MyaBp — JlansacHuHT WHTErpaJ TeOPEeMACHHH KY./nail
GHJIaH €UMJafMraH Macanalapaa

X

‘Cb(x)zj/% \em5 du
0

Hbonann Xucobnawra TYFpU Kesamd. KHTOGHHHT OXMpH-
faru 2- uaoaja 6y MHTerpas YUYH XKaABaJ KeJTHPH/ITaH.

anBanna @ (x) GyHKUHSIHHHT MycGaT x Japra MOC KHit--
MaTaapu keatupuaran, @ (x) GyHKUHAHHHT TOKJHTHAAH
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doninananub, xanBangad x < 0 6yaran xonna xam ¢oii-
nananuaanu. XKansaana ® (x) ¢pyukuusuuur x € [0, 5] cer-
MeHTaarn Kufimataapu 6epuaras, arap x > 5 6yaca, y Xou-
na ®(x)=0,5 ne6 oaunan.

HapBanpnan ¢ofnanaHuml OCOH GYAMIUM YYYH Kyiu-
nparu ¢opmyaanad doinanzHUIL Kyaahaup:

b x?

1/12—,: Se_ 2—dx =@ () — D (a).

a

1- Mmucoun. Paky/IbTeT CTYASHTIAPHHHHT HMTHXON
ceccusiciaad ,4“ Ba ,5“ Ouaan yrum sXTumonu 0,9 ra
TEHT. Tacouuq)au onunran 400 cryneutnan 34 taman 55
TarauacH xeu Oy.Maca OuTTa (pannad ,4“ AaH KHYHK 6aXO0
OJIMLIl 3XTHMOJHHH TOMHHT.

E unw. laprra xypa

Iemax,
g tfi=np _ 34—400-01 _—6__ _ .
ynpg  y/400-0,1-0,9 6 ’
b=k2—np =55—400-0 1 _ _é
V7pg C 6
N3 1ana€trad axTuMon @Kopunaru TeopeMara kypa Kyfu-
jarura TeHr:
Py (34; 55) =~ @ (2,5) — D (—1).

2Kangsaanaa

=2,5.

® (2,5) = 0,4938,
& (—1)=— & (1) = —0,3413

9KaHMHH Tonamus. [lemak, Py, (34; 55)~O 4938 4+ 0,3413=
= 0,8351. Aca Kuiimatu 3ca 0,8551

2- MuCcOJa. MxTuépu#t O/MMHraH NWIJAHUHT SIPOKCH3
yyKuin s3xTuMmoan 0,2 ra teur. Tacoaudan osunran 400 Ta
nuaaagan 70 tapad 130 Tarauacu sipokcus O6¥aumr 3xTH-
MOJIMHH TOIIMHT. .

Euwnw. LLIap'rra K)“lpa
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Y xonna
kRy—np . 70— 400.0,2 —10"
LA ==L - 1,25

a= _——— = -
ynpg  /400.0,2-0,8 8
potm_ 002 B _ g0y
v npgq 8 8

XKapsanpau @ (—1,25)= —@(1,25)= —0,39435, ® (6,25)=
= 0,5, uyHku x >5 pa ¢ (x) =0,5. Hdemak,

Pion (70, 130) =~ ® (6,25) + @ (1,25) = 0,5 + 0,39435 —

= 0,89435. Aca Kuiimatu 0,9069927.

4- §. Myasp—Jlanjac HHTErpajg T€OpeMaCHHHHT
TaTOMKH

dapas xuaahauk, Myasp — JlanzacHuHr HHTErpana Teo-
pemacuaard 6apua wapriaap Oaxapuarad OYJCHH. l’:HHC'

611it uacTOTANMHT y3rapMac p 3XTHMOJAH YETVIAHHIIWHUHT
a6co1IeT KHiiMaTH Oyiinua aBBaalan Gepuaran e > 0 COHAAH
KaTrra OY/AMaciHK 3XTHMOJHHH TOMWUI MacajacH GuJaH
wyryasanamus. LllyHaait Kuano, '
m

',T—P]<8

TEHICH3/IMKHUHT 3XTUMOJHHU GaxonafiMus. Yoy
7 _m—np -
n pg = VYnpg =V pq
TeHrJuKHU 3bTHOOpra oJgcak, Myasp — JlanaacHuHr WHTE-

rpaj TeopemacHra Kypa
=2~Iim<I)( l/1)= )
fimree : Pq :

lim P”ﬂ-—p]<e

n—+oo - n
By myHocabatr bepuyaau cxemaci yyyn xamma COHAQP
Kwonyru €xu bepnyaru meopemacu nefivnanu, Bepuyanu
. TeopeMacH 3XTHMOJJIaD HaSapHSCHHHHI acocufi TeopemaJa-
puaaH XncoGranu6, Gy Teopema €pramuna KynruHa TaT-
6ukufA Macasnanap Xaa Ku/auHamu. By xakaa xeiunrn 606+
aapaa 6aradcusn TYXTaau6 YTamus,

A xonucaHuHr HHUCOHH YacToTacu %mmr yarapmac p

SXTHMOJIAAH YeT/JaHHIUH a6COMIOT KuiiMar Gfiinua « COHAAH
OUIMAC/HK 3XTHMOJH ywOy
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pll™ / n 2 al/l_?(—' - %
{l—;—pl<a}z2¢)\a p_';)=;/———‘fj‘ e “dx (N
0

¢dopmysrara xypa TONHAANH.
m
yuna@ xuano, l—n— — p| < aTenrcusAuKHH PYi Gepuul
1 =
sxTHMOJH TaKpuGan Jlanaac QyHKUMACHHUHT x=a :g-q

HyKTanard KHAMarHHWHT HKKHJIAHCAHHTA TEHI 3KaH.

1- mucoJ. Taxpuba TaHra TalinauInaH ubopar 6ya-
cuy. P TawgaHrad TaHTaHHHT paKamJ/d TOMOHH 6uJIaH
Tymuw Xoaucact GYacud. Taurauu 400 mapra TamaaH-

P m
ranga P XOAHCaHHHr HHCOUfA 4acTOTaCH G55 HUHT %axm-
mosiaaH abcoqioT KuAMart 6yfnua 4YeTJAHHLIH 0,08 naH

KHYMK Gyauil 3XTHMOJHHH TOMHHT.
Eunw. Macara waprura kypa n =400, p=¢q= iy

@ = 0,08. ¥ xoana (1) popmy.sara kypa Ky#unard udona-
HH XOCHJ KHJIAMH3:

m _ 1 - . 200\ —
P{ m——z—]<o,08}_2cb(o,08 ‘/T)—2<D(3,2).

4

YKaasaanau (2- HJ0BA)
o (3.2) = 0,49931 &xu P {| 755~ 3| <008 } ~0,99862.

Byuaan Ky#Aujparuua xynoca YHKAPHIL MYMKHH! arap Tax-
pu6a TaHra Tauawiaa w6opar 6yaHG, TaHTraHH erapantad
Kyn coHAa tauiab, yuu xap Oup 400 Ta TaumjaaraHaad
cyHr TamiaW HaTHXaJapH ¢ukcupaab Typuaca, y X012
6y TamaaulaapHHHr raxmuHal 99,8 % uaa HUCOMHA 4aCTOTd
Guaan rep6 TywHuw (paKam TywWHI) XOAHCACHHUHI SXTH
MOJIM OpacHpard afupma a6coqioT KufimaT JKHXaTAaH 0,08 °
naH karra Oy/amanin éxu m con 0,99 axTHMOT 6unaH
168 < m < 232 opacuia &TanH.

9. mucoa. Kopakya TePHHHHT SAPOKCH3 YHKHLI IXTH-
moan p = 0,09 ra TeHr 6yacun. Heura Kopakysa TepH
ONMHraHAa KOPAKYJHHHT 51POKCH3 yHKHIIM HUCOMA 4acro-
racunuur 0,09 axTHMOAAaH (apKH a6Cco/oT KUAMATH IKH-
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xatnad 0,02 nad kuudk O6yauw axtumoau 0,9962 ra Teur
6ananu. h
Euwnm. [Ilaprra xypa p = 0,09; ¢ = 0,91; a = 0,02

p{|% — 0,09| < 0,02} = 0,9962.

By udonanan n Hu tomamus. Myasp — JlannacHUHT HHTEr-
paJ Teopemacura acocau

i -
20 (002 Y gogtaor ) = 2 © (0,071 V) = 0,992.

Haruxana @ (0,071 v n) = 0,4981, xansannan @ (2,9) =
= (0,4981 3kauuuu Tomamus. Hemax, 0,071 ' n=2,9; n—=
= 1664. XocuJ KHJIMHTAH HaTHXara kypa, oJuHraH 1664
Ta KOpaKyJ/ TEPHHHHT SIPOKCH3 UMKHLI HHCOHA 4acTOTacH
0,9962 3xTuMos GHNaH KYHMAATH TEHICH3JHKHH KaHOAT/aH-
THPaH:

‘ m

Has6atrnaru Macasaa

P“%—p <a}>3 - '(2)

TEHTCU3JIMKHH K8HOaTJaHTHPaAuUraH -MHHUMAJA 1 HH TOMMII-
naH u6opat, ’bHM A XomucaHMHT HHUCOHA uacToTacH 6uJaH
YHHUT p 3XTHMOJY OpacHaark a#upma a0GCONIOT KuAMAT
MHUXATHAAH @ JaH OWMACJAMK 3XTHMOAH § NaH KHUHK 6Y .-
MaCJHIH YUyH Kynu Gu/aH HeyTa Taykpuba YTKasHL kepak.
By counu Tomum yuyn (2) ucbomaHuHr Han TOMOHHHH
Myasp — Jlannac TeopeMacura xypa €3aMmu3:
2 lI)(a V _"_)>p 3)

Pq

MYHOca0aTAaH # HHHr H3NaHAETraH MHHHMAaJ KHHAMATH TO-
nuaanu.

3- Mucoua. Bepuarau: p =711-, q =%, a = 0,01,. =
=0,99. By udonaaapuu (3) ra Ky#Hcak,

@( 0,,01‘/ -g-)>o,495. @
\ 16
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/
XKansanra (2- uaosa) acocan @ (2,58) > 0,495. Hemak,
® (x) dyHKkuUMAHHHT (4) TEHrCH3JHKHU KaHOaT/JlaHTHpalu-
raH KHAMAaTHra MOC KeJyBYH 3HI KHuuK X 2,58 ra TeHrJu-
FHHY KYpamus. Byuu abrubopra ouscak,

001}/ 2n> 258 exun > 12481 = .

4- muco.. ¥Y3apo Gorauk Gyamaran Tax pubasapHUHT
Xap Gupuna A xoaucaHuwHr py# Gepuw sxTumoau 0,25 ra
Tenr. 600 Ta Taxpn6a yrrazuaranaa 0,92 3XTUMOJ OuAAH
Xoauca pyd OepHuiH HUCOHI 4aCTOTacH XOAHCA 3XTHMOJH-
AaH KaHyYara 4yeTJaHuuiH My'MKHH?

Euuw. llaprra kypa p =0,25; ¢ =0,75; n = 600,

P(l-,”li'—p[<e)=,o,92.

g

.

EuyuMHM TOmHWI yuyH

P(%l-——pl<e)::s2¢)(e l/p?-?)

¢opmysanan doinananamus.

P( 6-8—:) - 0,25.I< e)z2(b (s ‘/%) =0,92

éxu

® (56,57 -e) = 0,46,
JKaaBangaH

56,57-e = 1,755.
Hewmaxk,

e = 0,031.

5- §. Ilyaccon teopemacu- -

Myasp — JlannacHuHr JOKa/ TEOpeMmacH p Ba ¢ 3XTH-
MOJIJIap APUMHHHT aTtpodupsa 6yaranga P,(m) HH XUCOG-
Jall yu4yH AXIH HaTHxa Gepanu, JEeKHH p Ba g Jap Gup .
€KH HOJb COHHMra sKuH Oyaran xoanapaa 6y dopmyaa '
MaBJyM XaToJHMKKa o4ub kesaau. yHuHr yuyu p Ba ¢
Jap 1 ra éxku 0 ra akun O6yarauma P,(m) yuyn Jokar -
TeopeMajaH GOLIKA aCHMOTOTHK ()OPMyJia TOMMIU Sapypaty,
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naiino 6yaaau. By macasnanu Xaa Kuaum yYyyH KyHujpard
X0AHCanap CepHsACHHH Kapaimius:

Ey,

Ey Eys

El:h E‘.l:h E:l:!

Eln’ Eg}l’ ESH’ ¢ Enn-
Kapanaérran xap GuHp cepusaard xoaucanap ysapo Gor-
JHK 6Y/aMacaaH, Xap OMDHHHHT DYi GepHil 3XTHMOJH P,
pyil 6epMac/HK 3XTHMOJH G, = 1 — p, 6yacun, 6yHga n—
cepiusi HOMEpH. A- CEePHSLAAry /i Ta XONMCAAaH M TaCHHUHT
pyfa 6epuul 3XTHMNIHHK , Py, (m) ne6 GearunafiMus.

Teopema. Aezap n— oo 0a p,'— 0 myrocabam OGa-
acapurca, y xXo40a
. P -n P

Py (m) — 22" Png
syrocabam Jpunau 0yaaou.
cb6oT. a,=np, neb OesrunaiiMu3 Bsa
P, (m) =Crpmgr—m
dopmyanan p,,=‘f,'l'—axaununmu abTHOOpPra osmb, Kyihu-
aary H(pOAaHH XOCHA KHIAMH3.

m_m n-m ! n a\2—
P,l(ln)= nPn (l_‘pn) =m!(n'-1_m)!(¢%)m( —'9,-{) m=
ay n(n—1)... [tz—s(m—l)]( a, "=
=m i 1—7 =
1Yy 2 m—1
o (—D) -2y fomsy
=T n (ln_a_'z — n (l_%). (l)

A#iTafiauk, m TaiuHAaHraH (Gukcupaanrau) 6yacud. Kydu-
Aard HKKH XOJHH KYpub uuKamus.

1- X04. @p — ueTapaiaHMaraH, sbHu 12 co”f1a @,— oo
6yscud. ¥ XoaAa HXTHEPH 0 < X < | yuyn | — x < e—*
uu Ba (1) i svTHOOPra oJcak,

m

Q, -—a
I=|P,(m)—~—7€ "

< Py(m) +me "<

ar,;z, -"="a, a® _g
< H!-é‘ n +F'll " (2)
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10- maka.

x?

m -
xocua 6yaaau. DHOH y-——-%e 2 ¢pyHkuuSaHM Kapa#hMus.
Arap x =0 6yaca, y=0, x —oco nay— 0 Bay 3HI KaTTa
KHAMaTHH x = 2/m na oaanu. By ¢yuxuusuuur rpacdwuru
10- wakana kearupuaras. Hartuxana uxTuépuit € > 0
yuyH wysaafi. A, COH TONMHAAMMKH, €TapaMya  KaTTa
n(n>2m) nap yuys a,> A, 6yarania
a,';' ;”;”lan c a:," —{l” i 3
i€ " <3 gre "<z 3)
6yaanu. Oemax, (2) sa (3) man [ <e k246 yuKam.
2- x04. @, yerapanaHran GY/CHH, y XOnia HXTHEDHA
e >0 yuyH myHma# n,(s) Tonunamuku, n > n,(e) 6ya-
rasfia ym6y TeHrCH3auKJAap GaXkapHaaju:

(=%~ <3,
(1=7)(1=3) - (1="F)

(1=%)"

-—1|<%.

By texrcusnukaapaau sa (1) xam xyﬁiw.arura ara 6yxa-
MH3:

a”ln(l_%). .-(1—"""1‘.;‘1)

i (1-—9—'-')”‘

n

2 _a
Pyp(m)——re™




< (1-%) = | T (1—%)" X
n
X 2n)" @) _ 9 (‘—‘H(I—m:l)e‘“n
(0=%) |=ar T T
n
gl (=) -2
—m = ml e X
(=%
X \(\1 __a_;)"_ e " %7';8_ 2 X
xl(n—*,‘;) 1—7) - (n—m%])_l ST

By 3ca TeopemaHu UCOOT/afiAH.

[TyaccoH Teopemacu A XOLHCAHHHT Xap GupP Taxpubana
pyh 6epHIl 3XTHMOJIH HOJTa TEHr OVJraHaa Xam ypHHJH
SKaHMHM TaBKUANA6 yramus. By xouma a, =0 6yaanu.

dHAHU
Pm=%¢" m=01,2, ...
m!

udoaann xupuTaiauk. P (m) MuKnopaap 2 P(m) =1 Tenr-

m
JUKHH K3QHOATJIAHTHPHIIMHH KYPHW KufiuH dvac. XaKuka-
TaH XaMm, ‘

-] o (o]
Y a™ - e _
DPm=2 e =eT" Y et =1

"XOCHJ KHJIHHTaH 3XTHUMOJIAP TaKCHMOTH /1yaccon KOHYHU -

nefinaanu. N .
duau P(m) uu m muMr QyHxuusicu cudatuna Kapad,

yuu tekwupamus. LUy Makcagaa ywby HucOGaTHH TySHO
O/N1aMHU3:

P(m)  a
Pm—1) m°
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By wnucbatnan m>a Gyaranna P(m) < P(m—1),
m < a Oyaranpa P(m) P(m—1) Ba, uuxosr, m=a
G6ysaranna P (m) = P(m—1) mynocadaraapra ara 6yaamus.
Byaapuu swtubopra oaud, P (m) sukiaop m nunr O gan
my = [a| raya xuiimataapiia YCHIUN Ba KEeHHHIM KuiiMaT-
Japja Kavafuluura Hi:OoHY XOCH. KHziamu3. Arap a 6yTyH
COH GVyaca, P(m) GyHKuMa HKKHTA MaKCHMYM KH{imaTra
sra Oy/aan Ba Oy Kuiimaraap m,==da, my= a — 1 HyKTa-
Japia TONHJAaLH.

Mucoa. Xap Onp orwaran VKHIHP HHIIOHTA TErH!I
axTumoan 0,001 ra tenr. Arap 95000 Ta VK oruJaraH 0y.ca,
HKKHTA Ba YHA4H OPTHK YKHHHI HHILOHra Ternu 3XTHMO-

JHHU TONHHT,
Evuwow. Huwonra tekkan yxaap cOuHuHu ., Aecak, H3-

AaHadérran axtHMmoda P(v, - 2) man ugopar 6¥siul, y Kyliu-
JAarura Tesr 6yJaanu:

n
"
Pp,>2) = 2 P (m)=1— P,(0)— P, (1)
an = np = 5000-0,001 = 5 akanunu abTHOOPra oJcak, £, (0),
P, (1) 3xtumosaap llyaccor Qopmysacu €pramMuna OCOH-
rHHa TOMHUJIALH:

5 -5 -5
Psuuu(o):m“e =€ ;

51 =6 -0
Psur)n(l)=n‘e =5e .

y xo0.14a
P (5000 > 2) =1 — e—" — 5e—°>=0,9596.
Py, (m) 3xTMON m =4 Ba m =05 6yaranna yuoly
MAaKCHMYyM KHHMATra spuLlajH:
P00 (4) = Pgge (5) = 0,1755.

6- § Ymymaawran BepHynin cxemacH

1. Borsuk 6ysmaradH n Ta Taxpuba yTKa3unaérraH 6y-
au6, xap 6up Taxpubana kysartusaérran A XOJHCaHHHT
py#t 6epuul 3XTHMOJIM Typauya 6yacud. Macanan, L -TaK-
pubana A xoaucaHuur pyi Oepull 3XTHMOMH p; Ba py#H
6epMacanK 3XTUMOJH ¢; =1 —p; (=12, ..., n), 9bHH
XOAMCAHUHT 3XTHMOJH Ta)XpHUGaHHHr HoOMepura OOFJIHK
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6yscun. By waptaapara A xomucaHuHr n Ta Taxpubaza
m mapra pyii 6epumi 3XTuMOad P, (m) Hu TONMII Kepak
6yscun. borauk 6ysavaran KeTMa-keT /2 Ta Taxpuba yTKa-
3WJraH BaKTAa A NOMHCAHMHI /m MapTa pyil 6epuil XOaH-
cacuiu B, opxann Oearnaaiiank. DyHnas Tawkaps,
I~ TaxpnGana A xonucauuur pyii Oepumunu A; Ba py#
GepMacaurunu A; opkaau Gearwaaianxk. B, XOAHCAHH
ywby makana é3ub osaMu3:

Blﬂ = A1A2 ® 0. ‘A”l . 71,n+] o0 -ZnU A‘ ZQ A:; LI
o..A,,,Am-{-Ierl-{-?---/‘TnU ---~UEA——2-0,
° s . Zn—-m An—m+l ° . . Anr (1)

Oy MUFMHAMHUNT Xap Oup KYwmuayBuucuaa A xonmuca Typ-
JH MHAEKcJap Ousaan m Mapta, A Xxoauca 3ca TYypJH
HHAEKCAap  OWJaH n —m MapTa KaTHawrad 6yaub, Vur
TOMOHAA TYPraH Xamma Kyuiuaysuujap conu Cj ra TeHr.

(1) TeHTAHKHHHT YHT TOMOHHAA TYPraH XOAMCAJNAPHHHT
MXTHEPHH XyQTu Ovp BakTaa pyii Gepmaiiauran xonm:a-
JapDHUHT AHFUHAHCHAAH HOOpaTJMTHHH Ba Taxpubaaap
KeTMa-KeTJIHrH GOFJHK 3MacJauruHu 3bTHOOpra oJcak, Ky-
WKL Teopemacura Kypa:

Pa(m) =pips - -+ Pnqmit oo Gat+

+P1q2 P oo o PuPmt1qmie « o Qn+
+ . . . - ] . . -] . o . -+

+ql Qs . . Qn—mPn-m41 -« Pno (2)

(2) popmynauuur YHr TOMOHMAArH H(POAAHH TOMHIL

Makcanuaa Kyiinaarn # Ta HMKKHXaAHUHT KYnaATMacHuH

‘TeKWINPAMH3:

9a(2) = (91 + P12) (@2 + P22) c o0 (gntPn2). ()

By epna z — uxtuépuii napaverpnup. (3) HUHT YHT TOMO-

HHAarn OGuHOMJApHH ¥3apo KynaiTupub, 2™ KaTHaMraH

XaNNapHHHT XaMMacHIaH 2™ HH KABCAaH TallKapura 4uKa-

Puaca, 2™ yunr oanugarn kospduinedt (2) ¢opvyaaHuHr

YHT ToMonujaaru AMFHHAWCHAAH uGOpAT 6ynaau. UlyHuHr
YUyH (3) uu gyituparuua E3ni MYMKHH:

on (2) = 2 Pa(m) -2™ . C
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on(2) byHkunsaHU P, (m) 3XTUMONNADHA XOCUA KUAYE-
wu PyHryus pefivaanu.

Xocu/n KuayBuH (PyHKUMA TywyHYacHaaH ¢ofnanaHnia-
raH Xo/a KyfAunard HaTHMXaHH KEJTHPHOG YHKAPHIE MYM-
KUH: OOFaux 6yamazan xKemma-kem n ma maxcpubada .
A xoducanunz m mapma pyi Gepuw sxmusorn P,(m)

¢n(2) = zriln (9:+p:i2)

X0cun Kuaysil PYHKUUAHUHZ 2™ KAMHAUWAK XA0URUHL
Kosgguyuenmuza mewe.
Arap

Pir=p= ... Pp=pD,
qi=qgy= ... =(qn=4(

6ynca, 6y xoana oanu#t Bepuyaau cxemacu xocun 6y.ub,
YHHHT XOCHJA KH1YBY#H (PYyHKUHACH

¢n(2) = (9 + p2)*

Kypupumaa 6§aand. YHr ToMoHAarH HKkuxaanu HbioTon
6HHOMH opmyJaacH Gyfinua €iuob,

»

on(2) = Zo Ppy(m)z™

m m n—m

ra sra 6yaamus. By epaa P,(m) =Cy p

1- mucoa. Typan macopana Typub 6up- 6upura 6or-
MK GyJaMarad XoJa HHUIOHTa Kapata 4 Ta yK OTHAAM.
Xap Oup OTHJAraH YKHUHI HHINOHra TErHill 3XTHMOJM MOC |
pas:mama p,=0,1; p,=0,2, p;=03; p;=-0,4 6yuca,
OTH/ATaH 4 Ta VKAaH OHPOPTACHHHUHI XaM HHLIOHTA Ter-
MAaC/AHK, GMTTACHHH, HKKHTACHHH, YUYTACHHH Ba TYPTTAaCHHHU
HHIIOHTA TErHIl 3XTHMOJHHH TONHHI.

E yu . Macasana cypanaérran P, (k), £=0,1,2,3,4
JapHH Tomuwra Kupuwamus. LIy makcapna P (k) 3XTH-
MOJIJIGDHHHT XOCHJ KHAYBYHM (PYHKIHSCHHH 'ry3146 0J1aMH3:

¢4 (2) = ,.I:]L("‘ +piz) =

=(q1 + P12) (92 + P22) (@s + P 2) @+ Pi2).
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pi Ba i, i=1,2,3,4 napuusr ypuura cOH KufiMaria-
pHHH Kyifcak:

9, (2) = (0,9 + 0,12) (0,8 4 0,22) (0,7 + 0,3 2) (0,6 + 0,42);

o (2) = 0,3024 + 0,4404 z 4 0,2144 2? |- 0,0404 2° +
-+ 0,0024 z*

KYNXaAHH XOCHA Kuaamu3. Tawpu¢ra acocaH
05 (2) =P (0) + Py (1) 2+ P, (2)2* + P, (3) 2+ P(4) 2
6yaraHug yuyH ‘

P, (0) =0,3024; P(1) == 0,4404; P, (2)= 0,2144;
P¢(3) = 0,0404; P, (4)— 0,0024

6yaanH. .
2. dapas kuJaftauk, 60FaIHK Oyamarad n Ta Taxpuba

yTKasHAa&TraH 6ynu6, xap 6Gup Taxpubama S Ta A,
s +++ » As XOMMCANapaaH Gutrack pyi 6epcun. Xap 6up
raxpubana A;, A, ... A; xoaucasapHuHr py# Gepui
" 3XTUMOJIJIAPH MOC paBulAa py, Py, ..., Ps B2 Py +pa+
... + ps=1 6yacun. n mapra Taxpuba yTkasuaraiaa
A, XOLHCAHHUHT m, mapTa, A, XONHCAHHHI M, MapTa, ...,
A, XOAHCaHMHT mg Mapia (m, +m, + ... + m;=n)pyh
GepHlll SXTHMOJHHHM 10THKII Kepak 6fscuu. By Kapanaérran
xonucatd Bm, m, ..., mg, OPKaJM, YHHHI 3XTHMOJIHHH 3C&
P, (my Moy ..., mg) OPKanu Gearuaafimn3. BusHu Ku3uK-
TUpaJMral XOAMCara KyJahJuK TYFAWPYBUM XOAMCaJapiaH
6upH
AlAy L A AA L A AA L. A (D)

m, my . m

s

6yaanu. By €sysas n ta Taxpuba yTKasHAraHAa A, xo-
JHCAHHHT my Mapta, A, XOILWCaHHHT m, MapTa Ba X0Kas0
A, XOOMCaHUHT m, MapTa pV#A GepHIHHM KYpPCaTyB4u XO-
aucanapaaH O6urtracH keatupuarad. (B) XOAHCAHMHT PY#
Geprll 3XTHMOAH 3XTHMO/JIAPHH KYNMaATHPHIL TeOpeMacura
kypa pr pye ... p-'s"s 6ynann. BusHu KusukTHpAETraH XO-
AWCara KyJaftaiuk 1yFiupaauram Xap 6up Xxoaucaza Ag -
XOAHCA TYPAH YypuHaAapAa m, Mapra, A, XoAauca TYypJH
‘ypuHJABPAA Mg MapTa, ... , A Xoauca Typau YpHHJAApAA
m; MapTa KaTHawaau, LLyHHHTr yuyr B ms R0°
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aucara KyJafauK TYFAHpAaAuraH Xap GMP XOMHCAHHHT pyit
Gepuill SXTUMOMM P P32 - - - P";s 6yaanu. Bm,v My, » » + 3 Mg

XOMMCAra KyJalIHK TYFHUPYyBuH 6apua HMKOHHSTIEP COHH

n!
ml-mol. ... my

6ynand. Bm,, my+.+y m, XOLUCAHH TAWIKWI ITraH X0Auca-
JapHHHT HMXTHEPUA WKKuTacH Oup BaKTAa Py Gepmaii-
AWras XoAaucaaap GYATaHJMrH y4YyH Bia TamxpuGanap 6up-
6upura GOFMMK OGy/aMaranaurd ca6a6au 3XTUMOMNAPHUHT
Kyluim Teopemacura Kypa xy#uaarura sra Gynamua:

. |
Pn(mh Mgy o e oy ms)= my mgln.... ] P;"' p;'_,"’ . o p;"s (6)
Onauit DepHyJaH cxemMacH yuyH uuKapuaran Pp(m) =
L= CTp"g"™™ Gopmyaa (6) dopmynaHHHT XyCycuil x0/H-
JaH HOOpAT 3KAHUHKM KYpHW KuiinH 3Mac. XaKukKataH XaM,
arap s=2 6yJca, (6) dopmynanan Kyfunaru xocua 6y-
Janu:

n!
Pn(iny, my) = g PP

(6) bopmysanuur YHr ToMounaaru udona (p, x, +p, x4
4+ ..o+ pex)* Kynxan EAuAMacHHMHr XXl ... X[s
KaTHaWraH Xaau oaauaru ko3(p¢uuueHTHnaH nuéopar.

2- Mucos. Huwon yura 3ouanan nbopar. Xap 6up
B0HAra OTH/raH YKAWHT HHLIOHra Teruw 3XTHMOJM MOC
paguwiaa: p,=0,15; p, =
=0,22; p;= 0,13 6yacun.
OTuaras 10 ta yxaau 6
Tacu OuUpHHYM  30Hamaru
HMIDOHTa, 3 TaCH HKKHHUH
30HafarH HuiloHra Ba |
T8CM  YUYHHYKW 30HAAAru
HUILOHTa TErHII 3XTHMOJIH-
HH TOMHHT.

n_ Eunw. ¥ oruaranna
pyi# Gepuiln MYMKHH 6y.-
raH xoaucanap 6y mpcoaja
typrTa. TYprHHUM xO0aHCa
- OTHJTaH XaMMa YKJAapHHHT
11~ maxn. 30HaaH TalKapura Teruu.




xoxucack 6yaamu, TYPTHHUH YOAHCAHHHT PYit GepHl 3XTH-
MOJIH py=1—(p,-+P2+ps)=0,5 6y nanu. (6) popmyaara xypa

Py (6,3, 1,0) = geati - (0,15)° - (0,22)° - (0,13)" - (0,5)°
P,4(6,3, 1,0) == 0,000013.
(6) ndona yuyn xam Myasp — Jlansacuuur aoKan Ba

HHTErpa/l TeOPeMaJapHHHHT YMyMJAWMAacH ¥PHHJH.

. m;—n
1- Teopema. Atmaiaur, a; <% < by, X -—-—}/—";7_;;”,
i9i

a, b, ((=T,n) uwexaun consap, 0<p<l, g=1—p,
6yacun, y xosrda n— oo Aa

S

_1L 2 g, x%

e 2=14i [
S

—1
@ * Yoo,

MyHOcabam my Aapea Kucéamar mexuc Gaxcapuraou.

"~

Vns_—l Pﬂ(mn Mgy «ov ms)

S
s ynuosau ¢asona Exn/np, g: =0 TenrJama Guuaan
=1
GepuaraH rMNEePTEKUCIHKAE UerapacHHUHr §— 1 Ja4oBau
.XaXMM HOJTa TeHr 6yaraH uxtuépuit G coxanu OaAANMK.
n Ta GOFIMK Oyamarad Taxpuba yTkasuaranga A,
A, ..., A, XOAuCANAPHHHT PY# GepulIAap COHWHH GHJ-
AUpYBUH (Mg, Mgy oo mg) BeKTOpP €pAaMHuia XOCHJ KH-
JHHTaH (i"-‘-:-i’ﬁ  een s M) BexTopHuHr G coxara
Vopia v npsqs
TerHIUAN GYJHIIH SXTHMOJH P, (G) GjacuH.
. 2- Teopema. 0< p. < 1 Oyacun,y xo40a n— o da
. U 2a nucbaman meruc pasuwoa

9143 -.. 4 B 2
Pp(G)— s Y 6_7121 WxE gy
@x)°! ,EIPH?:. ‘

(¢}

myHocabam Hpunan 6yAa0u.

By ubonana dV G cOXaHHHT XaKM 3JeMEHTH.

dapas xunafauk, £ Ta y3apo GOFAuMK Oyamarad Tax-
pubana A,, A, ..., A, Xonucanap xysarunaérra 6yJu6,
Xap GHp TaxpuGaga yJaapaau daxat Gurracu pyit GepCHH,

J- TaXpHGana A, XONMCAHHHT DYf Gepuwl IXTHMOAH I

(G=1n, i=T5), n Ta y3apo GOFMMK Gy;MaraH TaXpH-_
5—256 : ' .65



G6ana A; xoaucauuur py# 6epumsap conu ¥ 6yacun. Ky-
punary GearujaiiHid KHPHTAMH3:
Pp(m)y=P ¥V =my, ¥D=my, ..., ¥ =mgj. (2)

3- reopema. P,(m) axmunoxr

(P X1+ PuXs+ -0 +PaX) (PraXy+Pnxy+ .. +
+PuaXs) oo (PinXiFPanXat oo v +PnX)
Kynaimmarapri éaub 4wuKKanoan CcjHe éuuamnadazis
XXM .. XTs Xaonunez Kospguyuenmu cugamuda mo-

- nuasadu.

1- nyuxtaarn Pp(m) udona yuyH Jokaj Ba HHTErpas
TeopeMaHH HCOOTCH3 KeJATHPaMu3.

Iy maxcaana

o =p,q, +_p2(12 + oo F P40
a=pl+p?+ LA +ps

6GeArujaaiJapHd KHPHTaMu3.

4- TeopeMa. n— oo 0a

1 /m—a)?
e—T( [ )_’0 '

1
MYHOCAOAMHUNRZ OAXNCAPUALUIL YLYH 0 — OO UAPMHUHL
Gascapuanuls 3apyp 6a emapauoup.

5- TeopeMa. n— oo da

P{m, < ”’:“ - m,}—f’e“‘;‘,dz—»o
my,

MYROCQOAMHURZ GaHCIPUALUL YLYH S — 0O UAPMHUKES
Gancapusiiuiy 3apyp 6a emapruoup.

7- § CTHaTbEC HHTETPAJH

Bus 6y 6Go6aa CTHATHEC HHTErPajHHHHT TabLPHDHHH
kenTHpamus Ba CTH/ITbEC HHTErpaJHHUHI acocHit xoccana-
puHUHT uc6oTHra TyxTaaMaiMus. By TywyHualaH kearycu
Go6aapaa (oinananamus. dapaz KHAAHIUK, YEKJH la, 6]
MHTepBa/ja aHMKJaHraH f(x) ¢yHxuus Ba Wy uHTEpBAIAA
aHHKJAHTaH, BapHaUUACH YeKJH 6yaraH, kamafimoBuu F(x)
dysxuus Gepusrad 6YaCHH. AHHKIHK YUyH F (x) yanpan
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y3aykeu3 6yacun ne6 dapas xunamus. | a, b uHTepsaaHH
X5, L= 0,n nyKrajap €épaamuiaa Kyhunaariaua

a=X< X <X, < ... <Xp,=0b
n ta 6yJnakka Oynamus Ba ywby

Iy= gif@) [Fx)—F@—1)] 1

AuraHIuHE TONaMu3, Oy epra x; nyxra |x,_,, x;[ mutep-
Bajara TETHWJIH UXTHEPUA HYKTAaZMP. DHAM, OYIHRuW
HYKTaJaPHHUHT COHWHH WYHAAH OPTTHPAMH3KH, MAKCHMAJ -
Y3YHJHKKa 9ra G6YJ/raH XyCycuit HHTepBaIIaPHKUHT YSYHAHTH
HOAra HHTUJACHH. Arap my xoana /, RMFHEAM

I=lim Zf(;i) [F (xt) — F (xy)]

n—-o0 1==]

UeKJH JHMHTra HHTHJCA, Oy AUMHTHH f(x) dyuryusdan
F (x) unmezpannrosin gynryus 6§iuta osunzar Cmusme-
ec uHmeepasn JeinJalH Ba '

b
I1={7(x)dF (%)

Kabu GearujaHanu.

Unrerpan uerapanapu uexcus Gyaravmars CTHATBECs
HHHT XOCMac HHTerpaji XaM OJaTAardya aHHKAaHaLHS
uxruépuht la, b| awexanm opaiukna CTuathec usTerpaiu
OJIHHAZH BA @ XaMla b cOHJap UXTHEpHH paBHmaa — co
" Ba 4 00 ra HHTUJArAaHAA T

, |
hm § Fex) aF ()

b+ 40

AHMHT MaBXyn Gyaca, 6y iuMuTHH [ (x) dynrguadan F(x)
Byrryun 69iuia | — 00,00| opasuroa osunean Cmurmeee
Uxmezpasrn nefiuaann Ba

[ rmar)

KaGH Gearunanann,



Lyuunraex, f(x) GyHKuus y3AyKCH3 Ba uerapajaHraH
6yaca, (1) AHFUHAHHHHT JHMHTH HHTErpaJaul opajuKjiapu
yekJau OyJAraHaa Xxam, 9ekcud OyJraHia xaMm MasXyAaH-
ruuu ucootaam Kufiun smac. Bab3au xonaapaa f(x) ¢pyHk-
Mg verapajaHmarad Oyaranaa xam CTuaTheC HHTerpaau
MaBxyR Oynanu. Bynnai unterpainapuu xapaw 3XTHMOJ-
Jap HasapusCH YUYyH (MareMaTHk KYTHIMA, JHCTiepcHsd,
MOMEHT/Iap Ba GOIIKAa/NapHH Ypranuuing) MyXuM axamusarra
sraqup. Bynnan keiun Xamma epaa |f(x)| dynxunsHuHr
F(x) gyuxuust Oyiinua ONMHTAH MHTErpaju MaBXyn Gya-
raggarnua f(x) dysHkuusHuur F(x) ¢yHkiuus 6yhuua
OJIMHTaH MHTErpaju MaBXYA Ae6 Kapaihmus. DXTHMOJAAD
Ha3apUACHHHHT MaKCaalapHHH apTHOOpra oaub, Crusirepec
HHTerpaJHHHHT TabpHPHHH f(x) dyukuusa yeray Exu ca-
HOKJH COHA2 Y3H/JHul HYKTajapiura 3ra 6yaran Xona y4yH
KEHraTUpull MYXHUMAHP.

Xap KaHpgail uerapajaHraH XaMAa YeKJH E€Ku CaHOKJH
COHJAr¥ y3uJHII HyKTanapura sra 6yaran QyHkuus Bapua-
HMACH YerapasnaHran HMXTHEpHHA HHTETPANIOBYH (DYHKLMs
6yfuua mHTerpassaHyBunAup. By Xosama ysuauw HyKra-
NapUHH MHTEPBA/NHMHI OYJIMHHIN HYKTaJapu cudaTtuaa
osumra TYFpu kejaad. LLIyHHWHTAEK, HHTErpajs 4erapaJa-
puHH kypcatuumaa Oy yerapa MHTErpajiall OpajHFura Tte-
rumad O6yauuiy €k Ternulin OY/AMac/HUruHH KYpcaTHil
MyXuMaHp. XakukataH XaMm, CTH/ITbEC HHTerpajuHuHT
TabpuduaaH Kyiiuparura sra 6ysamus (@ — 0 CHMBOJ @ Hi
HHTerpaJjJall OPauFUra Teruian 6§ IHIHHY, @ 4 0 CHMBON
3Ca @ HW MHTerpa/iall OpPaJNnFULAH YHUKapHO TallJaHraHu-
HU OHJAAMpPALH):

b

{10 Fo = tim X r @) IF (e — F (i) =
=1

a—0

= tim X%/ () [F (x) — F (ti—)] + lim f(x) Fley) = Flxg)] =

n—+~oo =2 X1=+X
b

- Sf(x)dF(x) +f(@)[F(@+0) —F @)

a0



I0yHnait guau6, arap f(a)==0 Ba F(x) dynkuus x=a
HyKTaga cakpawra 3ra 6yJca, y xo0/4a

ff(x) dF (x) — L{ (x) dF (x) = f(a) [F (a+ 0)— F (a)].
a—-0 a

By udona mWyHH KypcaTaawku, GHTTAa HyKTara KeATHpH-
naguran opaauk G6yinua onuHran CTuiaTeec HHTErpain
noamaH dapxau Hatwxa Gepumin MyMkuH. Kefunrn €sys-
JapHMH8Aa, arap ajoxuia KypcatmMa Gepu.maran 6yJca,
OpAa/MKHHHT OXMPrd HYKTACHHH HHTErpa/jau OpaluFHlaH
uuKapu6 TauIafMus, OOLIAHHII HYKTACHHH HHTErpa/Jall
OpaJHFUra KHPHTHIIHH KeauunG onsamu3. By mapt Ky#u-
Jard TEHDJHKHH €3HIIra MMKOH Gepann:

b '
\
[aF@)=F@®) - F.
a
XaKukaTaH XaM, Tabpujra acoca,

b n
§ dF (x)=1lim 3 1F(x) = F(xi0) ] =

=

2 lim [ F(xg) — F (%0)] = F (6) — F (),

YYHKH F (x) GyHKuusi 4aniaH ysiayKcHs Oy/araHu yuyH
F(b)=IlimF (b —¢)
. e=0

myHocabaT ypunau Gynanu.
Arap F (x) dyHkuus XOCHAara sra Ba YHWHT WHTerpa-

augaH w6opaT 6y/ca, Y XO0JAa UYeKkJH OpTTHpMaJap ¢op-
MyJIaCHra acocaH

F(e) —F(xim)=p (X:) (x; — Xi—1)

MyHocabaTHH &samus, OyHAa X;—; < X, < X, y Xoana

{FdrF o —=1im X @) [F (x) — F (i) =
a =1

f1-+00

=1

n - _ b .
—lim Y,/ (6 P (%) (6 — x,y) = f 1 (x) p (%) dx

TEHrHK §puHAu O6Yaub, Cruatbec uHTErpasn OLNMA HH-
Terpajara Keatupuaand. Arap F(x) QpyHKiuus X ==C HYK-
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Taja cakpawra 3ra 0y/ca, OpPIHKIapHU GYNHIIHK WyH Ak
TaHiafiMu3KH, X < € < Xp41 O¥aranna

o R
S F(x)dF (x) =lim { DS @) [F (x) — F )] +
p4 =1

o F(©) [F (xap) — F ()] ‘ + Li_{'; Zf(;l) Fx)—F(x;—,)]=

I=k42

b b
= [reaF e+ [ r®8F @)+ 7@ [Fle+ 00— F)]
a - et0

ra sra 6ynamu3. Xycycu#t xonna F (x) q)yﬁxuuaannr cax-
pauLiapH €y, €a .+ - s G - - - HyKTaNapIa 6yaca, y xonaa
CTHATBEC MHTErPaNd KATOD KYDHHHUINAA TACBUPJIAHAAU:

L.

b
| j Fx)dF %) = Y, F€n) IF (n + 0) — F (e,)]-

n=1

CTHATBEC HHTErPaJHHUHT KYHHAArH XOCCANAPHUHH Ke-
THPAMHS3,

l.a<e, <3< oo <€p<b 6ynranna

LTS .

b
Sf(x)dF(x)mZ (FeaF o), [a=cy b= cppy).

I=0¢;

2. [ef(x)aF ) =c { F)dF ().

b n n b
APVCLICED) [ iy aF ).

4, f>0Ba a<b 6yaca, y xonaa

b
§ Fx)dF () > 0.
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5. Arap F,(x), F,(x) nap ysrapuwu uerapajauraf MO-
HOTOH (DYHKUHAJAp Ba €, C; /Jap HXTHEPHA y3rapmac cOH-
Jgap 6y/ca, y xonanaa

b
[re) dle Fy (%) + e Fa(x)] =
P ,
b

b
= ¢, [ f(x)dF, () + 2 | £ () dF, ().

a

X
6. Arap F(x)= j g () dG (u), ¢ - y3rapmac cou, g (4)—

¢
yaaykcus ¢yHkuus Ba G (1) yuexnu BapHaUHAAH KaMafi-
maiignrad @yHkuus 6y.jca, y xoJaana

b b
(fmarw = rxewada .

Il BOBrA JOHP MHCOJIJIAP

1. Ounana 8 dapsans 60p. YFia Ba KH3 TyFHJMII 9X-
TumoJasapu ¥3apo Tenr. Ounana 8 dapsananan:

a) 3 Tacu Ku3 6oaa, 5 Tacu Yrua Goxa;

6) xamnza 4 TacH yraa ‘Cona;

B) Kynmu Oujan 5 TaCH KH3 6012 GY¥aHW 9XTUMOJHHH

TONMHT.
2, Mpynnana 25 ctynent 60p. Xap Gup CTyAEHTHHHT
KYHOaJUK MaIFyJ0Tra KaTHALIMAC/HK 3XTHMOJH p =0,01
ra Teur. TaBakkaJura OJHHIaH KYHA4 2 CTYAEHTHHHT
MALIFYJA0OTra KATHAUIMAC/HK 3XTHMOJHMHHM TOMHHT,

3. 3aBoana TaliépJaHraH AeTaJjjapaal 12 TacH TeKINH-
pHuIra axpatHaau. Xap GHP ACTAJHHHT MIUra sIPOKJIHMJHK
sxtumosn 0,95 ra Tenr. Dur Kkyn 3XTHMO. GHAAH yJaphAaH
HeuTaCH SPOKJH GYJAMIIH MYMKHH?

4, Yeun 6Goaa TyruamMin SXTHMOJH p = 0,515 ne6, 10
ap3anaH 6Op OHMajark (ap3aHiNapHUHr 7 Hadapu YFHA
o712 6yl 9XTUMOJHHH TOMHHT, :

5. bpuranana 6 Tpaktop 6op, mwy TpakTopAaH KaMHAa
5 racu uumiaca, 6purafaHUHT HIIH HOpMaJ pefinaanu. Tpak-
TOPHAHT afipuM cab6abaap OHJAH HI/AAMACAMK 3XTHMOJH
0,1 ra TeHr 6yaca, GpHranaHHHr HOpMan HurAaul SXTH-
MOJIMHH TOTHHT. :

Co,
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6. Bupop maprusaary nuijanax 30 9% W paHrau. [lap-
tHagad Tacomuduii oamnrad 10 Ta nwiiaaaH 3 TAaCHHHHT
paHrJH GYaHm 3XTHMOAHHH TOMHHT.

7. DXTHMOJIIK MyJ0Xa3aaapuian ¢ofiaananuo, Ky fiH-
arH TeHTrJAHKHH HCOOT/IAHT:

N—em , (N—m)(N—m—1)
N—m)...2:1 N

+(N—1)...(m+])rn— m’

6y epaa N>m> 1.

8. 500 caxudajn kuTOGHH Gocu6 uyMKapuuwiia GocMa-
xonama 50 Ta xapduit xarora HyJa KyHAHIraH. Tasakkanura
onunran caxudana xaphui xato GYaHLI 3XTHMOJIHHI TO-
MHHT.

9, Ypyrmix 6yrpoiinuur 0,6% H 6erona yraap ypyFru-
nad ubopar. TaBakkaJaura OJHHIaH 1000 mona YpyFAaH
xamupa 6 Ta ypyr; 10 Ta ypyr Geroxa yT ypyrn 6yanL
9XTHMOJIHHH TOIHHT.

10. Kysatn/1aéTran XOAWCAHHHI GUTTA Taxpubana pyH
GepHLl 3XTHMOJH 0,3 ra tenr. 100 Ta Taxpuba YTKa3HJI-
raLna Kysa'mnaé'rraﬂ XOJQUCAHHHT yucbuit vactoracu 0,2
nan 0,4 raua opaiaukna 6yaand neb KaHaal 3XTHMOJ GHJIaH
afATHLI MYMKHH?

11. ¥36ex Ba pyc Tuamaara Kutobrap 60p KyTy0Xxo-
Haja TAaBAKKANMra OJMHraH KHTOGHHHT y36ex THAMAA OY-
auw sxtamoan 0,6 ra Tedr 6y.ca, ¢donnnarun 2500 Tta
kuro6HuHr 1500 Tack ¥36eK TWAHAA OYJ/HIL SXTHMOJHHH

TOINHHT.
doupnars 2500 Ta kutoG opackaa ¥30eK THAHAATH KH-

TO6Nap COHH:
a) kamu Guaan 1500 Ba OpTHPH Gunan 1700 Ta OyAHUIH;

6) xamu Guaan 1500 T2 6 YauLIn;

B) opTuru OwniaH 1499 6y/AMWHHUHT 3XTHMOJJIApHHH
TOTHHT. :
12. Burra YK OTHAraHAa yKHHHF HUWOHrA TErHl 9XTH-
mosnu 0,7 ra teur, 150 Ta YK OTHAraHia HHLIOHTE poca
75 mapra K Teruu SXTHMOJHHH TOIUHT.

" {3. Marasunra 100 goHa GHpHHYK B MKKHHUM COPTIM
MaxCyJ/0T KeATHPHJILH. Maxcy/IoOTHHHT 6upUHUH copT OY-
aum sxtumoan 0,7 ra teur. DupuHud COPT MaxCyJOTHHHT
conn 60 Ba 80 connapu opacnia GFJuLl IXTHMONHHH TO-

NHHT.
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14. 10000 Ta y3apo GOFJHK OF/Maran TaXpHOaHUHT
Xap 6upuaa A xonucaHwuHr py# Gepuur sxtumonn 0,75 ra
TeHr. A XomucaHuHr HMCOHH YacTOTacH GHJIAH YHHHT 3XTH-
MOJII OpacHIaru aiHpMaHHUHT a6COMIOT KHHAMAT XKHUXATAaH
0,01 maH owMacaMK XOJHCACHHHHT 3XTHMOJHHH TOMHHT.

15. A xonucauuur ysapo GOFJHK GyimaraH Taxpuoa-
NAPHUHT Xap Oupuna py#t Gepuw sxtumoau 0,3 ra TeHr.
0,98 sxTuMoOJs 6uaan A XoaucaHHHr HHCOHA 9acCTOTAacH Ba
3XTHMOJH OpacuAary afiupMaHHHT a6COJMIOT KHAMATH XHXaT-
nan 0,02 paH OWIMAC/AHTH Y4YYH SHT KamH[a Heura TaxpH-
6a yTrasuu Kepak?

16. 10000 yTkasuaraH Yy3apo GOFIHK 6Y/MaraH TaxpH-
6aHuHr xap O6upuaa A xoaucaHuHr pYA OEpHII IXTUMOJH
0,93 ra rtewr. Illynma# « con tTonuw KepakkH, 0,979 3x-
THMOJAJHK Ounan A XonucaHBHr HucOuii uacToracH Ba
3XTHMOJM oOpacuaaru aiiupMa adcoMIOT KHHAMAT XKHXaTAAH
e JaH KUYHK OYJCHH. :



I 6o6
TACOJHUDUI MUK IOPJIAP

1- §. Taconucduit MHKAOPAAp Ba TAKCHMOT
¢byHkuHsaap

Onpuuru GoGaappard MHCOJJIApra 3bTHOOpP Gepcak,
6ab3u OGUP MHKAOPJNApDHUHT Yy €Ku Oy Tacomuduii Tascup
HAaTHXACHAA TYPJH KHiiMaTaapHu KabyJl KHJHIIMHH Kypa-

MH3.
Macanas, WallKOATOWHH TalUINaraHHMHK3Aa TyLU! aH K-

JNard OYKOHHM X opxaJjH Oearusacak, Oy MHKAOp anbatra
racoguuit con 6ynaau. YHuUHr kaOyJ KuJaiuraH Kuiimar-
napu 1, 2, 3, 4, 5, 6 pakamaapunau OHpH OGVJHIUH AHUK,
JIKHH IIAIKOATOWI TawijaraHaa yHHHr xaficu €ru Guuad
TYUIHLWHHY, SBHH X HHHT aHHK Kaficu coura TeHr Gyju-
IWHHY OAAuHAaH alTHO 6VAMaAoH, YYHKH IWAMKOATOWHHHE
Kaficy éFM OuJaH TyUIHIIH TypJd Tacopu(uit cababaapra
OOFIMK 6VJ/afW; AHCH TYFHJraH 9aKaJ/oK/aapHH 100 tapman
rpynnajzapra axparcak, Xap Oup rpynmajarH Yruia (Kus)
Gonajap COHH Typauua OYJuIIM MYMKHH; OJAHHrau GHp
KMIOTPaMM NaXTaAaH 4YHKKaH ToJNa Y3yHAurd Gowka 6up
KHJAOrpaMM MNaxTallaH YHMKKaH TOJa YSYHJMTHAaH dapy
KHJa4¥; WAMIIAA TYPraH ras MOJIEKYJaJapH Te3JMMH XaM
taconuduit xapakrepra ara, uyHku Oy Mojexynamap Gup-
Gupu Ounan TYyKHamub, Y3 XapakaT TPAaeKTOPHACHHH Ba
TEe3JMIHHH Y3rapTHpHO Typaau: xap HuJuW epra Tylaaurat
METEOPHT/Iap COHH XaM TypJaHua OyJand, sbHH TacoauQuii
xapakrepra 3ra. :

Tacogupui MHKA0D TabpH(UHH GepHUINAH aBBAJ V-
YOBJHX QYHKIHMs TYIYHYACHHH KHPHTAMH3. Busra < 2, F >,

< R,G> ynuosau ¢asonap Ba & : R — R dyukuus Ge-
punran 6yau6, Oy @ynkuua yuyw A€ U sxaHHLaH
f—1(A) = {o0]i(w) € A}€ §akanu xendb uukca, OyHpai
GyHKUUA J2L084L PYHKYUA NeAUNANN. Arap <8, f P>
uxTHépuli  3NTHMOMMMK  (pasocH 6yaca, Xap KaHAad
(0 <, F >—<R,G> yauosan QYyHKUUS macodupui

MuKdop nedunaajH,
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-1

l- Mucous. Burra Tanwra Ttamaaraknmisaa € ukkura
dJeMeHTap Xoauca rep6 Ba pakamaaH wubopar O¥aaau.
Arap tanranuar rep6JH TOMOHH Tywca 0 HH, paKamJH
TOMOHH Tywca | €3cak, y xonma O €ku | HH KuOya Ku-
JyBUH Tacoauduii MHKAOPHH XOCHJ KHJ/aMH3.

2- MucoJa. Arap MKKHTA TaHra Tam/aacak, © 3JeMeH- -
Tap xogucanaap I'T; I'P; PI'; PP nau u6opar 6yan6, ,rep6®
TywHwaap coHHHu §=¢§ (v) ne6 GearmJacak, 6y TacomH-
Guit MuKknopHd KyAHRaru xajgBajn GHJaH GepHIl MYMKHH:
3- mucoa {(x,y)|x¢€
‘ o | pp | pp|opr| [0,1], ¥y €]0,1]} xBanpaTra

TallJIAHraH HyKTaaaH Koop-
l AuHataaap 6owunraua 6ya-
2

rad macoda raconudunit Muk-
aopaup, 4yHkH {(x, y)| x*-+
o + y? < £} T¥naaM yayosau.

Taconucuit MHKAOPHHHT TabpuHra kypa HXTHEpUH
X € R yuyn

{o[f@)<x]={i< x}=5"" (] — oo, x|)e g,

UYHKH ]——- co, X IGG. Byunau FE (x)=P {o: £t < x}.
pyukunasn R na AHHKJAHT aHAHTH Keau6 uwuKamu. By
byukuua & macoduduii mMundoprunz maxcumom @GyHK-

yuacw pefinaanu.
4- mucoJa. & taconuduit Mugaop 18a 0 Kulimataapuu

MOC pasuiiia p Ba ¢ (p +¢==1) 3xtumon OGunan xabyn
KHJCHH, SI'BHH ' ,

S| o 1 1

£:0, 1, p=P{=1)}
p:q, p. Q=P{E=0}.
By xoana
v 0, arap x <0 6yaca,
PE<x}=Fx)={p, arap 0<x<1 6§aca
I, arap 1<x 6yJca.

By rakcumotHuHr rpadury Kyd#iuaaraua 6ynanu (l2-maklu).
Arap t racoauduit Mugnop 0,1, 2, ... , n KHAMATAAPHK
. Pl =k} = Ckpkqn-*, k=0, n

SuXTHMOJI Guran xaby.n Ku.aca, 6y Taconuduit MHKAOP OUHO-
HUar konywn 69iuna maxcumianzan macodugpull MuKoop
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Fix)

Peg 4= ~—=

~ .._.___L.—‘—-_

P
0 x
12- maxa.
Fw )
Jt e m e e e et e e o e ———— — e o—————
L )
_.
' "
[ |
~i |
/ o =
— 11
— 1 .
1 | |
1 l | -
0 x
13- waxi.

AefiuafH. YHHHT TaKcNMOT GYHKUHSACH Kyfuparaua 6y-

Janu:
0, arap x<0 6y .ca,
F(x) = kfxcﬁ P*q"*  arap 0<x<n 6yaca,
, 1, arap n<x  Gyica

Fpadurn Kyhunaruya 6yaamn (13- waka).

5- mucoa. Arap & tacomuduii mukmop 0,1,2, ...

KuiiMat/apHu
k

) -
Pli=k)=sre ,2>0
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Fin}

) o |

o | {

S
. X

1—-.—{ 1 i }

— b

— b

? 1 ! I I

0 7 2 J 4oaen-1 n’ X

14- waxa.

sXTHMOJIAP OujaH Kabya kuaca, ywu [lyaccoH xoHyHu
6yiuna MaKCUMAAHIAH macodugui muxdop nehnnanu.
VHUHT TaKCHMOT (QYHKUHACH KyHAWaaruua aHUKJAaHaLu:

(’)¢, arap k< 0, 6yuca,
Pxy=1 Y % e, arap 0<k<x 6¥aca.
R<x
Cpacpurt Kyfugarnua 6ysnanu (14- waxai). _
6- mucoOd. & Taconuduit MUKAODP Xg, Xy .. ., X, Kuil-
\aT/IapHH P{ E=x, }= L, k=T1,N sxtumoanap Gunau

a6y KHJICHH. By racomuduit mMuxnop mexuc maxcum-
x macodupul mMuxkoop nedunanu. YHUHT TaKCHMOT

HeQ \ -
égﬂxuuﬂcn KyHuaaruua 6yaanu:
ko’ arap x<x, 6yca,
F)=1%? arap x,<x<x,., 6ynaca,
1 arap axy<x 6yica.

7. MmucOJ. Arap Tacoaudu#i MHKZOPHHHT TaKCHMOT
yuxuuach

(u—a)

23

¢(x)=c§e— du

7



kypunumina Oyaca, 6ynna#t tacoaudufi MuKLOp KOpMHaL
maKcuMaar2an macoouguii muxdop neiivaanu, By epxaa
c>0,0>0,—00 < a< oo — y3rapMac coHaap,
TakcuMOT (pynkuus Kyhnjgaru xoccasapra sra.
1. Bapua xakukuit x gap yuys

OKF ()< L.

2. F,.(x) xamaitmafiauran ynguus.
XakukaTtaH xaM, X, < x, 6yacud. Yumoby
A={t<x} A={i<x} B={x<i<x)
XOAucasapHH KHPHUTCAK;
A2=A1 U B, Ai n B= V

myHocabataap ypuuau 6yaaau. Harmxana sxtumonnnur
aJLIMTHBIHK aKCHOMAaCHra kypa

P(A,) = P(A)+ P(B)
EKH
0< Pxy <E< X)) =P(E < x,)— P& < x))=F (x;)—F(x,)
Byuaau 3ca x; < x, na F(x,) < F(x,) 6yau6, xoccanuur
HC60TH Keaub uuKanH.

3. TakcuMOT QyHKUMA yYaniaH y3iyKCH3, AbHH
Fi(x)= F (x—0) = g“}f(xm)-
m

M cb6ot. Papas kunafinnk, ¢, < ;<3< ... <a, <
< ...Ban-oo naa,lb 6yacun, y xoana

©o

nf;l:]{w: £ (@) € [an 6] }= V.
HaTtuxana y3/ayKCH3/JMK aKCHOMAacura Kipa

F (b) — F (ap) = P{o:k(0) €[ay,, b]) .
npoaa n— oo na noara uuruaag. By sca F(x) Hmmr
YyanAaH YSJYyKCH3JIHIHHH KYypcaTaiu. '

4. Im F(x)=0, lim F(x)=1.

X—+=-00 X~+-}-co

Mc6oT. Bus xoccann ucboraamr yuys HKKuta |X,} Ba
{yn} xerMa-wernuxkaapuu Kapalimusku, OyHna {x,} kerma-
KeT/HK — ©0 ra MOHOTOH kaMmasaaM, {y,} aca - oo ra Mo-
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Hoton ycamu. Ap={< x,}, B,= {¢ <Yp} Oenrnram- -
JApHH KHUPHTaMH3, X, | —co JHUCHAAH A, Tynramaap
KeTMa-KeT/JUrH HuUMa-uu Kyfuirad O6ynaad Ba (] A= Q.
SXTHMOJHHHT Y3JYKCH3JHK aKcHOMacHra OHHOaH 7 —- oo
na P(A,)—0.Y xoaaalim F (x,) = 0 kean6 yukanu. Bynnau

n—+oo

Ba F(x) dyHKUHSHHHT MOHOTOHAHTUAAH lim F (x) = 0 3kan-

n—+co
aurn keau6 4dHKaaH. {y,} KeTMa-KeTJHK 71— 00 A3 -+ oo
ra MOHOTOH fIKHHJAIITAHJIWIH YUyH B, Tynaamaap xkerwva-
KeTAHCH XaM ,ycyBuu® 6ynamu Ba |J B, =%, 6uH0GapuH,”
SXTHMOJIHHHI XOccacura acocau P(B,)—1.

n—+00

Byuaan, XyAIH aBBardAarHiex,
. N=+00

n-—+oo
myHoca6ariap keaub uYHKanu.

Arap x = Xo HyKTada F (X, +0) — F(xy—0)=Cy >0
6yaca, QyHuua X =X, HyKTana caxpawra sra 6y.u6,
YHUHT KaTTajHr Co ra TeHr 6yaanu. .

5. TakcuMOT QYHKUASHUHT Cakpawra sra 6yaran Hyk-
Tanapu TYMNAGMH KYTH GHAAH CaHOKAM GYAMIN MYMKHH.

Uc6oT. F(X) TAKCUMOT QYHKUMAHHHT CaKpamu %mﬂ
garra GyJarad HYKTAJAaDHHAT conu dakat | Ta (aynxn 2 ta

69ica, yAapHUHT HMFHHIUCH 1 Man KaTta 6yaand, Gympae
sZa G’S?JIHLUH MYMKHH 3Mac). » GyHHEP

l ~
F (x) nunr Co >3 6yaran cakpawiap coun 1 Ta,
1 1~ '
F (X) HHHT 7 <Co< 5 Gymran CaKpallIap COHH 3 Ta .

-
F (x) HHHI‘-ls" <G, <3 Gyaran cakpawnap comu 7 1a

. . .
. . [y . . . - R
. . .

* 1 1 e e

F (X) HUBT 5;< C, <57z OYaran CaKpauIap CoHy 2n—1 g
By wyktaiapid KETMa-KET HOMep/ad wuKuw mywius,
YyHKM CaHOKJIH COHIATH HEKIH TYVIAMIAPHHHT RUFHIAHCH

fHa caHoK/ad OYJalH.
I- rabpud. Arap & Tacoauui MHUKAOD 4YeKau 8KH
caHogau coHpard [X.} KHiMartiapuu (p,} (Zp, = 1) sxTu-
R

Monnap GuaaH KaGya KWICa, yHu duckpem macodugul:
Murdop neRunaiH. '
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Juckper TaCOAHGUA MHKAOPHMHI TAKCHMOT yukuuacu

F(x) = 2 P
{k1xp<x)
dopmyna Gunan anuknananu. IOKopHa KeaTHpPHITaH 4—6-
MHCOJLIAD MHCKPeT Tacoau(buit MMKAOPra MHCOJ GYJanH.

2- Tabpud. & racommpuii MHKIOPHHHT TAKCHMOT
G yHKUHACHHU

Fy={pwadu

KypuHHILAA €3um MyMkuH G¥.jca, 6y Taconuuit MHKIOP-
HU Q6COAIOM Y3AYKCU3 MAKCUMAGHZAHR MACOOUPUL Mitk-
dop nehwnamu. By epaaru p (&) ¢Gynxkuusa § TacoAHpuh
MHKAOPHUNT 3udiur Gynxyisce AeHNUIaNU.

2- Tabpudra xypa F’ (x)=p (x) 6y1anu.

3uusHk QyHkuus KyAMgard xoccajgapra sra.

1. 3nunuk pyHKuHs Mmanguf aMac

p (x)>0.

Xakukatau xam, F(x) TaKCHMOT (QYHKIUAHHHT KaMah-

MAacC/AMrHJaH YHHHT XOCHJacH Aeapiud XaMma HyKTajlapaa
AOHM Myc6aT 6ymaau. ‘

2. Arap p (x) avunux QyHKIHMA X, HYKTana Y3/ yKCu3
6yaca, y xoama P (x,<t< Xo+ dX) 3XTUMOJN 3HUJHK
(OYHKUHAHUHT X, HYKTajard KufiMatura nucbaran oxopu
TapTHONH YEKCH3 KHYHK MHUKAOP AHHKJHWIHAA SKBHBAJISHT
6y nanu:

P(xy <t < xy +dx) = p(xo)dx.

3. 3uuauk dyHxkuusnan | — oo, + oo [ opaauy G6yau-
ya OJIMHraH MHTErpan 1 ra redr:

| c,Sap(x)dx=l.

By GeBocura TakcuMOT (PyHKUMS XOCCACHAAH KeJub
YMKALH .

IOKopunaru 7- Mucoaia KeATHpuAran tacoauuit mux-
JIOp y3JyKcH3 Tacoaudbuit Muknopaup. Hopman KouyH 6u-
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J1aH TAKCHMJIAHraH TaCO,llH(bHﬁ MHKAOPDHHHT 3HYJHK (p)’HK'
LHACH .
_ (x—ay
1 — e 293
gy 2x

ra TeHr. ¢ (x) sHuiMK (YHKUHA X =@a HyKTala SHr KaT-
Ta KMAMATra 3pHINAAW BA YHHHT Tpadurd X =a TYFPH
YM3HKKA HHCOATaH CHMMETPHK xoivamraH, 6y ¢yHKUHA
yuy OX JK ropusoHTan acHMNTOTa, X =a + o HyKTanap
6y GYHKUHAHUHT OYKHJHMIL HyKTarapu GOyqaau. Byaapuu
9BTHOOPra 04CaK, = (X) QYHKUMAHUHT Fpacdurn KyfAuaa-

e}

e (X) =

15- maka.

ryya OY/NMUIMHK KYPHII KuMHH 3Mac (15- maka). X
a =0, 0 =1 6yaranna Takcumotr dynxius ). Xycycau
{ X u? '
1 —
P (%) = e Se *du

Ky pHHHUIITA Sra Gynanu. YuuHr rpaduru 16- maxana xen-
rupuarai. P, (x) TaKcumMoT dyukuua (0,1)-napamempan
cmaﬂaapin HOpMaAAN KOHYH Deduaany.

®x)
—_————
ea——
“*//9
0 X
16- wmaka. _
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P Kyfinna ysaykcus Ta-
conuduit MUKaOopaapra 6up

HeuTa MHCO.J KeJaTHpPaMu3.
9- MucCcOM. @ napa-
MeTPJH 3KCNOHEHUHaa KO-
HyH OYfinya TakcumJauraH

o] TaconuHi  MHKAOPHHHT
. 3HYJHK PYHKLIHACH

0, x<0
p(X) = ae—ax’ x? 0

17- maxn. KypuHuuIra, TaKCHMOT
ACK
. (yHKUHACH 3Ca
0, x <0,
F(X)-_—‘{l_e-—ax’ x>0

o o o e v o o St S T 2

Kypuuumira 3sra 6yJaanu.

By dyuxkuuanapiuur rpa-

¢ukaapu 17, 18- makanap-

Jla KypcaTuarad.

' 10- mucosn. Arap ¢

18- waKai. Tacoaudui MUKILOPHHHT
3uuaHK QyHKUHsiCH

0, arap x€]a, [ 6¥ica,

P (x) =[ I .
y—, arap x€le, b] 6yaca
kypunnuiaa Gepuaran Gjaca, & Tacomuduii MHKIOD [a, b}
2 TeKMC TaKCHMJauraH TacOAH(HA MHKLOD AeAnJalu.
By tacoauduit MUKIOPHHHT TAKCUMOT (YHKUH ICH Kyhuna-

M KypuHHIIra 3ra:

0, arap x<a 6y aca,
F(x) = ;Eg, arap a<x<b Gyica,
1, arap x> b 6§.ca.

By ¢yuxuusaapuuur rpadukaapu 19, 20- maknrapaa Kyp~
caTHJraH.
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Pix)
: CFw |

e - 1 »-_7’__»-__.

[ S,
(SN G

0 x 0 a b x
19- maka. 20- waxka.

11- Mmuconr. 3uuauk dyukuuscu

1"(’1‘2"1) 2—"T+l
P(x)=m(l+;;)

mau wbopat Gyaran TacoandUA MAKNODHH SpKAUAUK Oa-
padicacu n Oyazan Cmotodenm woryru 6yliusa marxecunr-
AaH2aH macodugpuli #uKdop nedunanu, 6y epma T (x) —

ramma @ynkuusiaup (21- waka). YHHHT TaKcuMmoT ¢dynk- -

IHACH Kyhuaaruya GyJaanm:

r(2H) # -t
F(x)=‘/~(———r——2(n)) (1+%) "7 du.
nx ?-—m
P/x)b»
)
‘r
94

21. maxa.

0 ‘ X




12- Mmucoa. 3uuauxk dyuxuuscu
AT M ~1p—)E :

o) = | @m=nr *>0

( 0, x<0

kypunuwaa  (22- wagn)
6yaran Tacomudpuit Muk-
aop (m, )) napamerpau

™\ Opaaur KOHyHH 6VilHua
i TaKcHmaanrai Tacoandui
) ! MHKLOP AefiHAadu. Y HHUHD

0 B X TaKCUMOT QYHKUHACH KYiiH-
] m-1 naru4a Gyaaamu:
22- wmaka.
m
Ak =igR=1
—Ax ——
F(x)=[l—e & T x>0
0, x<<O0.

13- Muc 0. 3HUAHK PYHKUHACH

1 8 ¢ a—1 —3p
‘p(x)=' mbf'v e =" g, x>0,
0 x<0

AaB n6opar (23- waxa) 6yaraH Tacoauduit muxmop («, )
napaxempau lanna KORYH OYiuda makcumaanzan Ta-
coanduf MUKAOP AeAnNaNd. YHHHC TAKCUMOT (QyHKUUACH
sca KyhAunaruua Oyaaa:

o

B xa—l4
F(x)=[m7§ra e dv, x>0,

09 x< 0’
34- mucoa. 3uuaux QyHKUHACH
T@+B+2) @ (1.
1"")=lr(a+l)r(ﬂ+1) x (1= ¥, x€]0,1[
0 x€]0,1]

aau ubopat (24- waka) 6yaran Taconnduit mMugnop (a, B)
" aapamempau Bema xonyn 6yiusa maxcumaarzan ma-

cooudpuls xut{QOp Aefunanu. YHUHT TaKCHMOT (PyHKUHSCH
xyfAuaarnya 6ynanu:
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Pix)

1
a’—'z-'y A=t

a=f, A=
23- maka.
g 8
Puxi
=1, B=4
as{, A=t
24- waka. ]
ol »
0, x <0,

X
T@+B+2) [ o ¢

1 x> 1
15- Mucoa. 3uuank QYHKUHACH

: 1
P = rEm

kypuuHwaa 6yiaran Tacoauduit mMuknop Komu xounyns
OUNGH MAKCUMNIAHZAH MACOOuPull MuxOOp LeRHAAAR.
Arap g dynkuus nuddepenunaananysuu 6¥aub, & fx)
3HYJHK (ynkumsra sra 6yica, y xo0414aa g(t) HHHF SURAHK
¢yHKUMACKH MaBxyn O6Yau6, y KyfAuaarura tesr:

Toy (X) =7 (=" () (g () = LEZ N,



Byunan ¢onizanauub, snuank GyHkuHscH MaBKyA 6yarau
TacoauGui MHUKAOPJApAAH Ty3uJaraH GQyHKUHAJNADHHHT
suusMK PYHKUHAJAPDHHH TOMHIN MYMKHH.

16- Mmucoa. Arap g(€)=a -+ b5, b >0 Gyaca,

Sety (x)=%f(x_b_—a)’ Fewm (x)=F€(x;a)

myHocabataap ypuHad Gysaanu.
17- mucoa. A#rafink, n =§® GyacuH, y xo1aa y <0
aap yuyd F (y)=0; y >0 aap yuyn 3ca

FN=PE)=P(—Vy<ti<yV y)=

YYHKH
PE>—V ) =1—F(—Vy)—PE=—VYy).

Arap F (x) suuauk ¢ynkuusra sra 6y.aca, y xo0.aa
suy MK QYHKUHAHUHT HKKHHYH Xoccacura Kypa

| Pli=—y y}=0.
Haruxana
F'q (y)":‘Fg(]/;) —Fg(_ 1/37)‘
Bynnan y > 0 sap yuyH

£, = 7‘;1/; V'Y + 1 (—V .

“Arap &, &, ..., b ... TacOAUDUA MHKAOPAAPHHHT
Xap OHDHHHHI TaKCUMOT dyHkuusch F(x) nan ubopart
O6yaca, y xoana &, &, ..., &, ... TaCOAHDHUA MHKNOp-
Jlap KeTMa-KeTJHTH Oup XUA MAKCUMAQHZAK AeAuaany.

2-§. Kyn Yayosam tacomucmit Mmuaopaap

dapas guaadank, < 2, ff, P > a3xtumoanuk dasocu- -
aa &, &, ..., & Tacoaudust muxaopaap 6epuaraH 6yacux.
Y mby .

EO) =(E (), &©) ...y Ea(0)
BEKTOPHU Kapafijuk.
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Er B2 o+ o En TacoanduBt MugaOpJap €pAamMuna Gepu-
Aanurad £; 2 - R akcaauTUpUll macoouduil sexmop KK
Kyn yauosan macoduguis miKoop NeAnAanH. -

Arap R" paru Bopenb Tynaamaapu* o- ajireGpacuiiun §
Jecak, ¥y xoaaa  — R akcaadtHpuuinn < 8, B> ¢aso-
Hp < R", § > (asora Ja40BJH aKCJaHTHpHW ..ne6 Ka-
pamumu3 MyMkuH. Llynunr yuyH unxtuépud g Bopesas
TypaaMy yuyH § BeKTOPHUHT TaKCHMOTH Ae6 aTajajHra
P (B) = P(£€ B) QyHKUHA aHHK/aHTaH.

Yoy

FE;,---,En(xi’ xa’ °° 9 x")=P{El <xl’ s o0y Eﬂ<xn}

ukius (Egs_ o -« » En) TACORMGbHUIt BEKTOPHUHT maxcumom
yukyusaci €kd &, . -, & TaconH(pHA MHKAOPAAPHHUHT
Oupearukdazit MaKcumom dyrryusacuy nehvaanu. Takcu-
MOT (DYHKUHAHHHT MYBOGDHK/IMK XOCCa/NapH Ae6 IOpHTHJA-
Jurai 6abad XOCCAapHHU KeITHPAMH3:

lnxliTwFE‘ oo 'En (xl! .o ay xll):FEh I En_l (xl""’x'l—i).
n
9. lim Fy ., ¢, (X1 X2« Xa)=0.

x" - — 00

By epAa JMMHT OXHDTH apryMmeHT Oy #inua osMHraH, sekun
6y wapT 3Mmac 6ysHd MXTHEPHH ap eHT 6yifinua aumur-
ra yTHIL MYMKHH 31H. 1 Ba 2- Xxoccanap 6up yauoBau Ta-
comuduii MHKAOPAAP TAKCUMOT GyHKUMACHHUET Xoccana-
pu kabu HCOOTMIAHANH.
3. Fe,, £y oo £, (xu Xgy o -0y xn) TAKCHMOT q)yHKU,H»l xap
Gup aprymeHTH GyAHua KaMahMmaHnuran oyuxuus.
b €y ... £, 1 X2 oo Xn) TAKCHMOT (yHKumMs

xap OMp apryMeHTH GyfiHua uannau yanykcus.
b b ﬁn(+°°’ +, ..y + ) =1 wmynoca-
64T Y PHHJH.
By XoccasnapHHUT HCGOTHHW KHTOGXOHra KOnaMpamus
MxTepul F (1, X3 . .0 Xn) QYHKUHA 1 Yauosau Ta-
conn(uii BEKTOPHHHI TAKCHMOT (DYHKUHSCH GYJ1.:wm yuyH
I0WOPHAA KEJTHDHJMAH XOCCAIAPra fiHa KY.HAArH XOCCHHH

* Capurmcokos T. A. Xaxkukuil yara
pusicH, LYKuTyBun“ T., 1968. W TSrapyBuRIHT (bym(un\imap nasa-
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KYWHW 3apyp: UXTuépuft @; Ba §; XaKuKHA COHJap yuyw
Ky#naard udona mandpuit smac:

P{a|<51<§1, ag<€a<pm v oy an<En<Bn}=

n 2
=F @y breeerB) = D0+ 2Py— .o +

i=l i<j

+(— l)nF(ah @2y oo oy an)y

Gy epra p, , .. , Ounan F(ny, My .« o Ma) QYHKUHAHKHT
m=a, =0, ..., M=, Ba KOATaH v, Japaa B, ra
TeHr KufiMaraapH GejrujaHrad.

<R", &> ¢dasona P, (B) SXTHMOJMHK VIYOBHHUHT
KMPHTHJAKWH Oy ynuoB 6yfAiHYa HHTErpaasall HMKOHHHH.
6epanu. Arap ¢ ¢yHkuds R" Hu R ra aKC/IaHTHPYBYH
Bopeab dyukuusacu 6yaca, y xoana ¢ (& (v),..., & ()
¢yukuns 60wmaaHFHY (GasoHH @ ra Ya4OBAM aKCJIaHTHpa-
IH Xamaa

gop(ei (©), -+« Ea(0))p (dw) -

MHTerpa/j aHuK/AaHraH 6yaaxu. Bus unterpan Tabpuduaan
dofnanann6, IOKOPUAATH HHTErpan

(oG @ 2= ...\ t)eRn
Rn

6uaan OHD XHJ1 SKAHJHTHTA HUIOHY XOCHA Kuiamus. Xyn-
AW GHp Y/4OBAH TacOMH(HA MUKIOPJAp Kabu Tacomupuit
BEKTOPHH NHCKPET Ba aGCOMIOT y3JAYKCH3 TUmAapra axpa-
TH6 YpraHull MyMKHH. ‘

I-tabpou@. Arap ueksu EKH CaHOKAH (X X - -
X))} HYKTaZNap TYnJAaMu yuyH

P(gi’:xm;- E? =xma-""§“?ﬂxmk)=ﬂpxmn Xy o ooy Xy

Ba

== ]

pXm,.. ooy xmk
(Xm,» .- ..xmk)

-

myHoca6araap -6axapuica, y xoana §=(, ..., t,,) duc-
kpem munodazu macoougull sexmop nedunanu. '
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2-tabpud. Arap pyuxuus f (¢, ..., f)>0 6yaub,
TacoAH(HA BEKTOPHHHT TaKCHUMOT (yHKuusACH ywoy

FE:. [ TV Efl (xi' xﬂ’ AR R | xn)=

Xy X £n
= S j‘.'.j f&ue’.._" En(tl’ t'zs-°';tn)dt1dt2.-. dtn
kypunuwaa 6yaca, E=(,, ..., &) abcorom y3aykcus

mundazu macoouguill sexmop AeHuIand.

jf(tl» e t)dt, L., dig=1
R" v

e }OKOPHﬂa[‘H f(tﬂ e e ey tn) q)yHKllHﬂ
E=(, ..., ) TaCOLMDHA BEKTOPHHUHT 3uLAUK BYHK-
yuscu nedunaand.
Hesapau xamMma epna
anFEu vew Ep (X1, X2y 000y Xp)
0x1 dx, ... dx,, =f(xl’ Xay v 00 x,,)

MyHoCa6aT ypuuau 6ysanu.
Arap

Fe byt G X o oon Xa)=F () F (x5) ... Fy (%)

Tenraux Gaxapuaca, &, &, .. .. & macodupus muxdop-
aap Y3apo O0FAuK 3mac AeRunanu.

l-mucon. n yauosmi a; <& < by, i =1, n napaane-
Jenunenna TekHc Takcumaauwran L=, &, ..., &,) ra-
coanduit BEKTOPHUHT TAKCHMOT (QyHKuUHACH

0, arap xeu Gyamaramza Gur-
. Talyuyn x;<ay
—_— X —a; T
F(Xy, X35 +«+ 1 Xn) N e @ <xi<b,i=In

i=

1, arap x;> b, i=T, n
kypunuumaa 6yaanu.
9. MHCOJ. 3UUMHK QYHKUHMACH

R 1 :
v 1Al = 5Q (xy, x, [ )
P(Xy, Xg0 ooy Xn)= e ’ ot

@) ?
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xypuunwra sra 6yaran §= (&, &, ... - &) Tacomudus
BEKTOD HOPMAA KOHYH OYAULA MAKCUMAAKZAK MAcodu-
gPui gexmop nehutanu, 6yana

n
Q(xy, X3 « vy xn)=-zla,,x1x,
4

V=
Mycb6a™ aHHKTaHTa;i KBaapaTHK (opma,
| A| = det | ay]l.

Xycycan n=2 6yica,

2 25,0, /1 — 13

e

T 20-r7 9,0 2
1% o2

Xe

6y epaa a, b — xukufi connip, —1<r<1, o, o, —
MycOaT COHJ4P.

Arap r=+ 1 6Vaca, & BaE, Jap uu3ukau GOFJauraq
Oyaanu.

Hopmas TakcuMm/aHraH TacoInpui BEKTOPHHHI TaKCH-
MOT (PYHKUHACH Ky#uaarnua 6yaaaH:

TAT
F(xy, x4 o0y Xn)=ﬂ—ln'><
@Qn) 2
x1 n o~ o, xy
Xj."'j‘e 2 “dx, ... dx,

Arap E=(§, §,) BeKTOpPHHHI KOMIOHEHTANAPH HODPMAJ
KOHVH 6y#fiuua Taxcuwaavran 6ysau6, yaap ¥3apo Goramy
6yaMaca, y X0.a4a YHUHT 3HUAHK QYHFLHACH KYHuaarura
“TeHr:

1 - a,)? _ (% —a)?

P (X4, x2)=m,.e 20 22 - )

Hemax, (1), (2) napuu conuumryupaguran 6yacax, r= 0
JIMTHHH KYpamus, wvHAah KHAHG, Tacoauduii BeKTOpHUHT
KOMIOHEHTaNapy ¥3apo GOFAHK 6yaMaca Ba xap GUP KOM-
NOHEHTACH HOPMaJl KOHYH Oyfiuya TaKCUMJAHTaH 6Gyaca,
r =0 6yaapu. lOkopuaarn my.o0xasajlapra acocas, Xap
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6up KOMIOHEHTAaCH HOpPMaJ KOHyH G¥iinya TaKCHMJaHIaH
E=(E, &, ... En) Tacoauduil BEKTOPHHNUI KOMNOHEHTa-
napd ¥32po GOFAHK OYJMaciHru yuyH ay;=0(+Jj) 6¥y-
JUUIH 3apyp Ba €Tap/H/HWTHHA KYPHLW KHIIHH 3Mac.

3- §. Tacoauduit MUKLOPAaPHHHT QYHKUNSAAPH

AfiTafauk,

s By oo vs En (1)

racoanduit Mukpopnap 6epuarad 6yJcuH, Gy Tecoaungwmd
MHUKAOPJApHH GuJaran xonaa ywoy '

M =f1 (Eh Eh e ee En),
Mg = foE B2 oo s En)y’

nk=fk(E1' B o v vy &) (22)
MyHocabaTnap &piamuia fHTW Tacoaudui MukaOpaap 1y-
aamus, 6y epaa f; , ... , fe— yA4OBaH dyHkuusnap. by

naparpagana (1) raconuduit MHKAOPJAAPHHHT TAKCHMOT
(pyHKUMACHHE Ouarad xonna (2) TaCOLM(HA MHKROpJAap-
HUHT TAKCUMOT (VHKLUMACHHHM TONHLIHH MaKcajL KHAuO
Kyamu3. dapas kuaaiank, (1) ysaykcus TunpalH -raco-
anduit MuKaopaap 6yaub, p (X1, X3 .., Xn) YJAAPHHHT

GuprajuKiary suuauk QyHxuusicH GyJicHH, y xoana ‘

Py <y < Yo ooor e <Yp)=

I U VTP S P PR
D . .

6yaanu, Oy epaa
D{(X1y %oy ooy Xa) | fi(e, Xy oo o s X) <yi, E=T, &)

Kyfuaran macananuur Gup HeuTa XYCYCHH XOAJapulu kY-
paitank. n=% +& + ... -+ & HUFUHAMHHHT TaKCHMOT
¢yukuusacH (3) ra kypa

P(n(x):Jl ..D. jp(xl"' TS xn)dxi ... dx'y

ra Tenr, OyHla .
D:{(x“ EERY Xn)lzx,<x}_ .
i



x, 25- wakan.

Xycycan, n =2 6yaran xonza (25- wakan)

PE+t<x)={[pex, x)dxdx,=
Dy
©  T—x, x

=f(£ P (xy, xp)dx,)dx, = §

—00

j Fix,, z—x)dx,dz.

00 =00

Dy ={(x1, %)) | %1+ %, < x}
Byunad n tacoaudus MuxmOpHMHr SHUMHK dyRKuUMSCH

Po)=( pixy, x—x)ds, @

Arap & Ba &, y3apo 60Fauk 6yamaran Tacomuduit MHK-
Aopaap 6yuca, CTUATbEC HHTEIPAJHHMHT XOCCACHTa Kypa

PG+ b<x)=| F, (x—2)dF, ()=

= r @ —2ar @

Xocua 6yaraH myHoca6aTHH Fy (x) Ba F, (x) maxcumom :’
PYHrRyuaLapHUnE KOMNO3UyUACH NeRHIaju Ba Fe, *Fe. ;
Kabu Gearuaananu. Hewmak,

FEI"'E’ = FE: *Fea'
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1- mucoa. Arap & Ba &, y3apo 6orang Oyamaras Ba
]0, 1[ ma Tekuc TaKCHMJaHraH tacoadduit MuKAOpsaap
6yaca, y xonaa

Pe e, (x)= S‘DE- (xt)Pg, (x —x,)dx, = |

X

1
=fp5, (x—x)dx, = Y P, dy=1
0

x—1

6ynanu. Adraiank, 0 <x <1 6yacuu, y xonia

0 X
1={ p ay+ [ o, wyay ==,
0

x=1

arap 1< x <2 6§ca,

X=1

1=f P, (y)dy =Sl dy =2—x.
X~1

LLynna# KUJHG,

0, arap x <0 6yaca,

RS arap 0 < x <1 6yaca,

P s, (x) = 2—x, arap 1 < x <2 6yaca,
0, arap x > 2 6yJca.

By ¢yHKUMANHHT rpadury 26- wawkapa 6epuaran. [Jemak,
t,, & TEKHC TaKCMMJIaHrau Tacoanduii MHKAOpJaap 6yaca,
yJapHHHT  AUFHHAMCH

TEeKHC TaKCHMJIaHT aH

6yamac 9kaH. DBy suu- P
AuK  QyHKUMATa  MOc

Keqaran TaCOAHGUHA MHK-

npop Cumncon KOHYHu

6yfuna MaKCUMAAHIAK ,
macodugule  MUKOOp —- - _ - ——

aefipnanu. . 0 ro2 x
2-mucoa &, &, y3a- .
po Goraug  Gyamaran 26- wakcn.

9




(0, 1)- mapaMeTpau HOPMaJA KOHYH 6yfuya TaKCHMJIAHTaH
Taconnpuid  MuKAOPJAPp 6ysicun. Yaap HAHFUHAHCHHHHL
3UYAHK (QYHKUHACHHH TOMAMHK. (4) ra xypa

~x=x)
2
dx, =

JUTHHH 9BTHOOPra oJcaK,
1 X 1 ~ 2.2
X) = —_— e 4 == ——eer 0 @ .

Tlemax, Goraug 6yamaran &, & JApHHHT Xap 6upu (0, 1)
HOpMaJ KOHYH 6yAuua TaKCHMJAHTaH TacOAH(HUH MHKIOP
6yJca, yJapHUHT AHFKHIACH (0, 2) HOpMas KOHYH GY#Anua
TAKCHMJIAHTaH TacoauduA MHKIOD 6y/ap 3KaH.

3. mucoa AfTafiuuK, ¥3ap0 GOFIHK 6yamaran (a, 0%
napameTp/H HOpMaJ KOHYH 6yfAiuua TaKcuMJaHran &,
Ege + « - » En TaCOMMOHI muKopaap 6epuarad O JCHH, 6y-

JaphaH
= N —aP 5)

JUFMHAMHE Ty3amu3 Ba &, B ... £, Taconuui MHK-

LOPJapHUHT OUprajuKaard 4K GyHKUUSICH
n

L3 (xy=a)
1 o< Raar-
p(xi, xg, o0 0 9 xﬂ) = n e 1, i===l 4 (6)
=) 2a"
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HY Ourrer xonna X! Taconrdwii  MUKIODHMHT SHUAMK
dyuxursacH Ba TRKCHMOT yuKuUHACKEH TOMHIIHK Y3 OJ-
Aumiiz-a Mmagcapm Kaamb6 Kyamus, DBwfunhud Has6aTia

C——V— raCORHO™H MHKIOPHPHT TaKCHMOT QYHKUHACHHR
n
H3nalfimye. By tagcumor dyukuus

p(c< x)= § ¢ o jp(xh xz, *s ey xn)dx, dxg -.-Adxn-
D

ra Teur, 6ynma D coxa Z (x’ 2 < x'n
j=1

ZaH ubopAar.

Arap I=%=y amamrnpumuu Gaxapcax,

1 2
Y 2 yj
/=l

d)’] L AN dyﬂ

__e
oh

| P(C<x)=y...5
' Iy <xn (2r) T

HH XOCHJ Kuaam:3, By unterpanuu xuco6aaur Makcaauaa

y1=pcosb cosb, ... cosb,_,,
Y2 =pcosb cosb, ... cosbn_,sind,_,,

__.<e,<_ t=1, n=1, p<x/n
47IMaWTHPH I 6amapamus Ba

-&
7

PE<x)= Ty ¢

®

@) -3

prrD (B, .y

I
mla

Ceey Bay)dpd, . .. dB,—,



udonany xocun Kuaamus, D (6, ..., O,—,)-p"! yTHW
Ako6HaHH. Arap

D@8, 6y ..., 8,—))db, ... db,-,

mlue"’ﬁwl"

®
T
1
"= )
<
)

. 6eJer.rlau1 KHPpHTHJCA,

xVn _
PE<x)= Ca f e p"idp
’ 0

%

Xocua 6YVJaanH, JeKuH

n

PE< +°°)='1=Cn3:e_%p"—‘dp==c,,l‘(§) 97 "
0

Hemaxk,
xVn _29_'
PE<x)=— 1 fph% dp. (7)
27 (255
20

Bynaan Tacoauduit MUKROPHHHT SHU.UK $yHKuuacUHl To-
naMu3s: ‘ ‘

n nx?
n?xn=pg 2

pP(x)= —

T > x> 0. ©(8)
2 2 r(_f)

Xycycan, n=1 pa HODMaJl KOHYHHHUHT HMKKWJAHTraH
BHYJHK (QyHKUuACUHM, n =3 na Makceea KOHYHH Gyiu-
4a TAKCHMJIAHTaH TacoAYPUA MHKLODHUHT 3HUJMK -
e o ¢ KaOopHuU bynx- -

3.2

2

3/6
s

P (x) == X%



* HH XOCHJ KHJaMH3. Ouau (8) épaammuaa X® HHHr SHYJHK
‘GyHKLUACH ‘ :

n—2
2

pla(x)=Tl——e
221‘(%)

ol &

X

ra TEHFAMPHTA MLIOHY XOCHJ KHJamu3, GYHAAH 3ca ¥? Ta-
conu(uil MHKAOPHHHT TaKCHMOT (YHKUHSCHHA TONAMH3:

Por<x={ pamdx.
0

4- MuCOJd. By uHManHHT TAKCUMOT QyHKUHACH. DHAKA
o %L racoanduit muxnopuuur (P{& = 0}=0) TaKcumoT

q)ymfuuncuuu tonafiauk. ApTapauk, (8, “E,) TaCoAU(pHR
BeKTOPHHHT 3HUMK dyHKUuAcH p (X1, X3) OYJCHH, ¥ X0a12

00 XgX

P <x)=f'E(x)..—_-S j'p(x,, xq) A%, d%y —
0 —o0
0 o (9)
- 5‘ S p(x1’x2)dx|dx2.

~00 XX

Arap & Ba &, ysapo 60orauK GyaMaran Tacogucpuﬁ MHK-
nop 6ynca, (9) nau y#mnaru ndonara sra 6yJaMus:

Fy(x) = S Fe (X X3) P, (x5)dxy +
. 0
+ [0 =P @) P () a2 =

i} .
= [ F Gexa dF, () + [ (1 = Fy ) dF (2. (10
0. —co : '

5-Mmucoa &, & aap ¥sapo 60rany Gf/Maran Taconu-
dun muxaopaap 6yaub, & (O, ':'{) napameTpJaH HOpPMaa KO-

7256 \ 97



HyH OYfiuua TakcumaauraH Tacoauduii Mukzop, £, HuHr
8HYJHK (YHKUHACH 3Ca

nx}
V2 [y n " -5
P, (x9) I'l%)( '/?) e

haH ubopat 6yacuH. ¥ xoana (10) mau

dFE (X) A
dx P (x) = S' xap51 (xzx)Pez (xz) dxz -
P .

0
—_ sz Py (%) pe () dxy =

Y e N P e
bsile/Qﬂ‘-e I‘(%)(:/E‘, e dx2

- nx; -
€KH &= —=(x*-- 1) aaMamTHpHw épramuna

r n—2i-l') nt1
P, (%) = —— (14x) 2
K ;/1:1'(—;—)
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" HH, AbHU CTBIOJEHT KOHYHH OyfiHua TaKCHMJIAHTaH Taco-
Iuduft MUKAOPHHHT 3HYJIHK (QYHKUHSCHHH XOCHJ KHJJLHK.

. 1 1 o ,
Xycycad, n=1na —- 1 Kown xoHyHu 6yfnua Tak-
CHMJIaHTaH TacoAHUA MHUKAOPDHHHT SHUJHK (OYHKUHACHHH

XOCHJ KHJIaMH3.
dapa3 guJaaiauk, & Ba §; AUCKPET TaKCUMJAHraH 6F.-

CHH: 4
P(Ei=axk)=pk9 k'=01 ilg i2, ese o
P(Ez’—:ys):‘h’ s§s=0, +1, +£2, ....

Arap m=§ + & 6yaca, P(n = z,,) Tonuicun. Bus 6y epna

Xxy==Fk; y,=2S5; n=m XOJHH Kypamu3. BeBocuTa HIIOHY

XOCH/ KHJHII MYMKHHKH,

Pig=m) =P +E=m =2, Pli=n t=m—n).

N=-=00
Arap & Ba §, Jap y3apo GOF/MK Gy/Marau Taconumii
MmuK aopJap 6yJca,
P =*k, £ =15) =P =k)P(Ea=S)==p¢q,
6ysnanu, y X0Ja.a
Pn=m)=P(§ +E&=m)=

= Z P& =n) PE= m— n) = Pnln—p,.

Nn=——

N==2— 00

6- mucoJ. & Ba & y3apo OOFJHK 3mMac xamza
E: — 1 0 1 g —2—1 1 2
1 1 1 Ba .11 2

T 27 3 TF F

6yca, M =& + & HHHT TAKCHMOT KOHYHMHH TOMHHT.

Eunwm.

Ba xokaso. Jlemax,

nw—8—2-—-1 0 1 2 3
1 3 8 3 1 1 1
PP jw ™ BV T T W
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IfI BOBrA JOHP MHCOJIJIAP

-

1. Arap

£ 2

. 1
3 33

6y./ca, & TacoaM(puA MHKAOPHHHI TAKCHMOT (DYHKLHSACHHH
TONHHT.

2. P(t< x)=F(x) 6yacun, y xoana

a) -q-_—a;&+p, a Ba P — xaKuku# coujap,

6) n=-, (P(E=0)=0);

B) n=1gt, '

r) n=-cos¢ .
Tacoangui MUKAOPJAPDHHHT TAKCUMOT (YHKLHACHHU To-
IIHHT,

3. Taconndus MHKAODHHHI 3HYAMK (YHKLMACH

4
P(-x)=ex—+:_—x

—wl-—

L
2
1

6ysica, y3rapMac napameTrp ¢ HHHT KHHAMATHHH TOMUHT,
4. 10 ta aeraamad ubGopat naptHaga 8 Ta cTaHpapr .
netaap O6op. TaBakkasaura 2 Ta neranb OJIHHICAH 6ca
?

6y HeTaJ/IaPHUHI CTaHAAPT GYAUIIHHUHT TaKCHMOT KOHy-
JHHHH TOTIHHT. ,

5. 1~ac911uq)un MHKINOPHHHT TaKCHMOT (YHKUUACH Ky-
Aunary KypuHHIUra sra: :

0, arap X< —1 6¥aca,
3 3
Fry={7*+ arap —1<x<+ 6ynca,

l o
1, arap x> = 6y Jsica.

YHHUHT 3HUMMK QYHKUHACHHH TOWHHT.
6. Taconuduit MUKAOPHHHT TakcuMOT GyHKUMACH

0, - arap x<0 6y ca,
F(x)={Sin2x, arap 0<x<%  6¥ca,
1, arap x> % -6y aca,

YHHHE SHUJHK QYHKUHMACHHH TOMHHT,
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7. Arap taconuduRt MUKIODHHHT SHUJIHK GOYHKIHACH

0, arap x< | 6yaca,
1 .
p(x) = X—-, arap | <x<2 Gyuca,
0, arap x>2 6yaca, -

kypuHuAa 6yJica, YHHHT TaKCHMOT (GYHKUHACHHY TOMHHT,
8. t raconuduil MHKAOP IKCMOHEHUHa/K TaKCHMJaHTaH
6y acuH: ~
: —Ax
1—e™ ", x>0,
F(x)-—{ 0, x < 0; (A >0).
VHHHE 3HYJAUK (QYHKUHSCHHH TOMHHT.
9. <, Ba T, Tacoauduil MUKAOpJAap ¥3apo GOFAHK 6¥a-
maran Ba Xap Gupu IlyaccoH KoHyHH 6y#iuua TaKCHMJaH-
ras Gy/ACHH, T -+ Ty AHFUHAHHUHT TaKCHMOT KOHYHHHM TO=

TNHHT, 7
10. ¢ Taconmduii MHKAODHHHT TaKCUMOT (YHKIHSICH
F (x) KaTbu# MOHOTOH B& YSJyKCH3 6yacun, 7= F (§) MHK-
LODHHHT TAKCHMOT KOHYHMHH TOMHHT,
11. VxThépuil TaKkcHMOT GYHKIHA KyHAHAarH xoccaJjap-

ra sra 9KaHJIHCHHH HCOOTJAHI:

jim x j L4F(2)=0, lim xj-i— dF (2) = 0.

X=+00 x*—*.o %

x

12. Arap F(x) raxcumoT OyHkuus Gyica, y X018
uxtuépnit £ =0 na '

x+h x+h
q;(x)-__--;:s F (2)dz, ‘F(x)=§l;1§ F(2)dz
X X0

dyHKnHMi XaM TaKCHMOT cpyﬂxunva 6y AMIIHHA UCOOTJ/IAHT,
13. &, Ba §, ysapo GOruK Oy maran Tacoauduét MHK-
~ ROp/ap Ba YJapHUHT 3HUJHK QYHKUHACH KyAuJarura Teur:

C
Py, (X) = P, (x) = T

c
C ysrapMacHH TONMHI XamAaa a 6yaunMa Kowu KOHYHH

6yfinua TaKCHMJaHraHAMTHHH HCOOT/AHT.
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WV 606

" TACOOM®HUN MHKAOPJAPHUHI COHJIU'
XAPAKTEPUCTUKAJIAPH

1- §. Matematuk KyTHama

Huckper Ba yaaykcus tacomudni MHKIOPJIAPHHHT M8-

TEMAaTHK KYTH/MACH (¥pTa KMAMATH) TYIIYHYaCHHM aJ0XU-
Aa-anoxuna xypub yramus.

. l-Tabpud. ¢ Taconudus MHKIOp {x;} KuAMaTJIapHH
{P:} axTumonsap Gunan Kabya Kuacum.

Zx;,pk Kartop HMFUHAHCH (arap 6y KaTop aGCoJIOT
Rt

AKHHABWYBUK 6¥./ica) & TacOAu(HA MHKIODHHHT stamena-
muxk kymuamacu pepnaann Ba

Mt = Z XeDr | (1)
=

Kabu Gesaruaanany.

l-Mucon. A xoaucanunr py#l 6epHII 3XTHMOJH p ra
TeHr 6yica, 6uTTa Taxipubama A xommuca py# 6epumn co-
HHHUHT MaTeM4THK KYTHJAMACHHH TONHHT.

Euuwm. Burra Taxpubana A xoaucaHunr pyi 6epuin
COHMHU & ne6 Gearuaaiauk. Y xo0.1a

& 0 1
R P:gq=1—p p.
1- Tabpudra acocan ’
ME=0-9g+ 1-p=p,
2-Muco. Busomnan KOHyH Guiaan TAKCHMJIaHT8H Ta-
COIMMHA MHKIODHUHI MaTeMaTHK KYTHAMACHHHX TOMHHT,

UHI. § OpKatu A XOAMCAHHEHT 7 Ta ¥3ap0 GOFIHK-
Mac Taxpubasnapaa py# Gepum COHMHM Gearuiacax,

P § =k)=Cipigr—*
TEHIVIHK YPHHAXW Skaum Gusra MabayM. MaTemMaTHK Ky-
THAMa (fpra Kufimar) Tappudura kipa
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n n .
ME = 2 k'P(E =k) = g k.Cspkqn-'-k=

k=1

—np X, Cimlpt—igr—t—=np(p+qy—'=np. °

k=1

-8-Mmucoa Ilyaccon KOHyHH OHJaH TaKCuMJIAaHraH Tas
conucdui MHKAOPHHHT MATEMaTHK KYTH/IMACHHH TOMHHT.
'Eunm. By xonna, mabiyMKH,

A=
P(E=k)= 2l k=0, 1, 2, .o ey A>0.

Tawspucdra acocaH

~ , AEe—? o o M
Me= kg—=le™ Y G=Di=re"e" =X
k=0 k=l :
Iemak, A mapamerpau IlyaccoH KOHYHH 6y fuua TaKCHM-
JaHraH Taconaudufi MUKAOPHHUHT MATEMaTHK KYyTHAMacK A
napaMeTpra TEHT 3KaH.
E TacOAH(HA MHKIOPHHHT 3UYIMK (QYHKIHACH p(x)
6yJICHH.
2-Tabpud. Yaaykcus Tacoaudui MHKAOPHHUHT M~
memamur Kymusmacu ne6, ywuoy .

Mt = f x-p (X) dx )
unterpaira (arap Oy uuTerpan aGCQIIOT AKHHIALIYBYH
6y.ca) afiTunanu.

4-MHCOJ. (@, of) napaMeTp/W HOPMaj KOHYH Ou/iaH
TaKcHMMJaHraH TacoaHGH# MHKAOPHHHT MaTEMaTHK KyTH/-
MACHHH TOIHHT. , _
Euwnm. Tappudra acocau
[ (x—a)?
5‘ 1 —W—dx-—-:
M§= xc '/'g;:e
® (x—a)’ L (x—a)*

1o e a -z _
=7 S(x a)e dx+°——/2_ﬂje dx

z’

-]

1 -7

= ze dz+4a=a.

g 21:5‘ + a
=00
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Hewmax, (a, o%)-nopMan Kouys Gunan TAKCHMJAHraH
TaCOAUQHUA MHKNODHHHT MaTeMaTHx KyTHJIMacH @ napa-

MeTpra TeHI 3KaH. ..
5 MHCOJ. v NapaMeTp/H 3KCNOHEHIIHaJ KOHYH 6ViiHua

TAKCHMJIAHTAH © TACOAH(HA MHKRZOPHHHT MaTemaTHK
KYTH/AMacCH:

Mt = 5 xve T dx = vi
0

6-mucoun. [a, b] opaankna texuc TAKCHMJIAHTaH ¢ Ta-
coauduft MEKIOPHHHI MaTEeMaTHK KyTHJAMaciH KyfiuparHua
TOMHJAAH:

1
b—a

b+ a

dx=—2—.

b
Me= S‘x-

3-Tabpud. TakcumoT dyukuuscy F(x) 6yaran ra-
COAHGHA MUKAOPHUHT MaTeMaTHK KyTHJIMacCH

Me = ( xdF (x) 3)

Kabu aHHKJaHaAH.
Yuyman, <2, F, P>osxtumoamuk (asocraa GepuJrau

§ Tacopudmit MHKAOPHUHT Mamesamux kymusimacu ne6,

. ME=5€((»)P(du))

HHTETPDaJIHUHI COH KHHAMaTura (arap 6y HHTerpaJi MaByn
6yaca) afituaany. -

Maremarux KYTHAMaHHHT T@OMETDHK TaCBUPMHH Ky3
OJLAMMHU3Ta KeJATHPHUUI MaKCaguaa (3) uurerpannn Ky#una-
ru kypunuwaa ubosataimus:

0 oo
Mg:--f Fe(x)dx-l-f(l—FE(x))dx.
¢ —o0 - 0 .

By udoaauunr reomeTpux rtacsupy 28- waxaza Gepuaran.
Taconudut  Mugaopaapuupr MaTeMaTHK KYTH.IMacH
XaMma BAaKT XaM MaBXy.n G§.1aBepMacAurHHU 3CIATHG yra-
Mu3. Macanan, tacoaudpus MHKROp Kown KoHyun Guaau
TAKCHMJIAHTaH OY/ICHH, YHHHI SHYHK. bynkunsicu
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=1

y =Ftx)

o X

28- waka.
. 1
P(x)—n(l + 5
KypHHHIIAA GYsanu Ba
. 1 I x
M= 15 dv=co.
n yauosan &=, &, ..., §:) TacoauHA MHKAODHHHT

TAKCUMOT DYHKUMACHHU F (X) = F (X, X3 .+« » Xa) 1e6

6esrunafNuK.

4-tabpud. 2 yauosau &= (¢, &y ... &) macodu-
pull BEKMOPHIHE MAMEMAMUK KYMULMACL ne6, Mt =
= (M, Ms, ..., M&) ra aiitunanu, 6y epaa

o o0 ©0

ME,,=J' f . j XodF (Xyy Ko oo es Xp) =

= j xidFy(x), k=17

-—00

6yan6, Fir(x) 3ca § Tacoaupu#t MHKLOPHHHT TAKCHMOT

Gy HKUMACHAND.
7-mucoa (&, &) Tacogudpuft MUKAOP ywby HKKH Yi-

YyoBJAH HOPMaN TAKCHMOT KOHYH O¥Anua TaKCHMJaHraH:
I S _ 1 (x; —a)?
pFe %) = e e e"P{ 2(1—r=)[ a?
2r (x, — a) (x;—b) (x5 — b)? '
— 1 2 + 2 5 ]}.

g193 L5
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By taconudunii MHKIOPHHHTr MaTeMaTHK KYTHJAMAacH To-
MHUACHH. :
_Euwuw. 4 rabpudra acocau

Mg, =S SI Xy P (Xq, Xg) AX,dx, — jl x1py (%) dx, = a,,

Mg, =S szp (%1, Xp) dx,dxy = 5 XoPs (%) dXy = a,,

Hopman taxcumaanran Ttacopudult MHKAODHMHT SHUJIHK
dyHkuuscunun scra oscak, KyHumarunapHu €sa oJaMus:

_(x—ay _ (xa—b)?
1 22 1 202
X)) = ————e. ! 2(Xy) = ————e¢ 2,
P1(xy) PRV » P2 (%) e

Bynapuu swmTu6opra oscak, wy naparpactnaaru 4- Mmucosara
acocaH ay = a, a3 = b 3KaHUHH TOMmaMH3.

Martemartuk kytuama Kydunaru XoccaJapra ara:

- Xocca. Y3rapMac COHHHHT Ma'remamx}y'runmacn my
COHHHUHT {3Hra [TeHr. ,

Mc6oT. ¢ yarapmac connu ¢akaT 6UTTa ¢ KuAMATHH
1 axTumous Guaan Kabys KuAyBUH Tacoauut MuHKLOp ne6
Kapam MyMKHH, LyHuHr yuyH

Mec=c-1=c¢.

2- xocca. | ME| < M[&| Tenrcusauk §punam.

By xoccanuur nc6otu maTemaTuk KYTHAMaHHHT TabpH-
¢unan Gesocura keaub YUKaIH.

8- xocca. M3, My Ba M(: + 1) JIADHHHT HXTHEDHHA UK-
KHTaCH MaBXyn . 6yJaca, y xoJ/aa yméy

© o MGE+m) =M+ M

TEeHIJIHK YpuHaAH Gyaanu.

HUc6ort. HcboTHu AHCKPET XOJM YyYyH KeJTHpa-
Mu3. Papa3  Kunahiuk, £ TacomudHB  MHKAOP Xy, X, ...,
Xpy -« KUAMATIAPpHU MOC PaBUHILLAA Diy Poy e o e s Piy oo oy
SXTHMOJIap 6uaaH,’ ) TACOAH(DHH MHKAOD 3CA Vi, Vayeo o,
Yir - .. KUAMATIADHH MOC paBUIIAA Gy, G2y + 40 Qp, ...
9XTHMOJIAD GHaaH KaGyJa KuJacHH, Y XOJAa £ 4= Aurun-
RMHHHT KaOyJ/ KuJamuran guitmaraapu {x, +y,} (&= 1,2,
eo {=12, ...) kypuHHW garH coH/sapaan ubopar.
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D 1 ODKaNu § HHUHT X, Ba M HHHT Yy, KHAMATIapHu Ka-
6ya KuAHW SXTUMOJMHM Gearwiaaimus. Y Xoaaa Tyaa
SXTHUMOJIUK (popmyJlacura acocas

ME+n)= 2 (%2 + ¥1) Pory = kZ’%(ZPk-I)"‘
=]

k=1 1=1

+2y,(2 pk’1)=’%xkpk+;qul=ME+ M.

l=1 kel

l-uatuxa. &, & .. ba Tacoauduit MUK A0p/iap AUFHH-
JUCHHMHT MAaTeMaTHK KYTH/MAacd iy TacOAH(HA MUKAOD-
JIap MaTeMAaTHK KYTH/AMAJapUHUHT (UFHHAHCHrA TEHT, AbHH

M= 2 M,

k=1 k=1

4- xocca. YsrapMac COHHH MaTeMaTHK KYTH/AMa HLIOPA-
CHaaH TawkKapura 9Mkapul €3ull MYMKHH, SIBHH

Mct =¢M:, ~ c¢— const.

5- xocca. Arap a <E<CP 6yaca, a < ME << B Gyaanu.

6- xocca. Arap £2>0 Ba M;=0 6y.ca, y xoana £=0
TeHrJuK | aXTUMOJ OuJaH GaxkapHiaiu.

7- xocca. t Ba m taconuduil MHKAOpPIap ¥3apo GOFJHK
6yamacud. Arap ME sa Myn masxyA Gyaca, y Xonna
MEn = ME- M. .

Nc6ot. Papas Kuaaiauk, § Tacoauduét Mugaop X,
X3y o+ o Xy . KHAMATIADHH MOC DABHILAA P, Pay - « +a»
Db ... 3XTHMOJNAD OuaaH, v TAaCOAHDHA MUKAOP Y1, Ya»...
Ve ..+ KUAMATIADHH Gy, G2+« 5 Qg . . . "IXTHMOJJIAD
6unaH KalbyJ KHJICHH, ) ‘

t pa m Tacoaudufi MHKAOPJAEPHHHT ¥3apo GOFJ/MK 3Mac-
aurniad §-m Taconuduht MHKAOP X;-Y; KYpUHHLIZATH Kuft-
MaTJaapHH Py q; 3XTHMOJ 6uaan KabyJ Kuaaaw, HaTHxana

M§n=__§x,y,p(g =x, n=y) = D %1y, pi 9=
: pA

“Z X, P (; )’j‘h) = ME Mn.
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TeopemMaHuHr TeCKapuch IOMM XaMm TYFPH 3Mac, ABHH
MEn =~ MEMn nauw & Ba v Hunr ¥3apo 6OFAMI GYIMAC/HHIH
Keqnb 4uKMaiian. Macanaw, dapas kuaasmk E,n ysapo
Gorauy Oy.maran Ttacoaubuit Muknopaap 6yau6, ME ==
= Mn =0 6yacun. furu { =E» tacoauduit MuKop Tysa-
mus. Xocun 6yaran § Ba { GOFJMK Tacoauduit MHKAOpJIap
SKAHJMUrY KYPUHHO Typu6au, JeKHH uly 6uiaH 6up BaKTAa

ME. = Mip=ME* My =0 = ME- M,

2-§. Mducnepcus

1-tabpud. Taconndult MUKLOpHHHT ducnepcz'mcu neb,
ME — MEy

ubosara adtuaann sa Df kabu Gearuaanamu.
Hemaxk,

Dt = M E — MEy. (1)
Arap & Taconnduf Muxzop {x;} Kuiimataapuu ‘f(gk’) 3XTH-
MoJaap OusaaH Kabya Kuaca, n=(§ — ME)® ‘facomuduit
- MHKA0P {(x, — ME)?} xuiimariapHE XaM {pp} SXTUMO.JAap

Gusad Kabys Kuiagn Ba Wy Tacoaudui MHKAOPHHHT Ma-
TEMaTHK KYTHAMAacA Y4yH

-

Mn=DE = 3 (x, — ME)? p @
R=1
bopmyna ypunan 6yaanu.
§ racopubui MHUKAOPHHMHT nncnepcHscHun ymby dQop-
Mysa Guaa Xucobaamw gyJahaup: .
© DE= Mg — (MEY. ’ @)
XaKuKaraH XaM, MaTeMaTHK KyTHAMaHHHI Xoccanapu-
AaH ¢ofinananu6, (3) Hu HCOOTIAW MYMKHH:

DE = ME— MEP? = M (2 — 2EME + (MEY) =
= ME* — 2ME- ME + M (MEY —
= ME* — 2(MEY + (ME)* = ME® — (MEY.
1-Mucosn. A xonucanunr py 6epuil sXTHMOaH p ra

TeHr 6y.ica, 6uTTa Tampubaza A xXoauca pyi Gepum co- -
HUHHHT JHCNEPCHACHHH TOIHHT.
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Euumw, 1-§, l-Mucosparu tacoauduid MHKAOP
0, ¢qg=1—p. ’
g'z{l, p

HH KupHTHG, ME=p 3KaHuHH 3bTHOOPra OJCaK, {2) ra
acocaH

D= (0—ME)*q+(1— M) p=pqg+ (1 —plp=
=p*q+ q’p = pq (p+ q9)=pg.
9- MU COJ. BHHOMHAA KOHYH OHJIAH TaKCHMJAaHIaH Ta-
conuduii MHKAOPHHHT IHCHNEPCHACHHH TONHHF.
Eupm. 1-§, 2 Mucoara xypa ME=np anu. DE=
= ME? — (ME)? TenrsMKKa acoCaH

Dt = 24 Clpt g" =t — (np)' =

n

= npl (n—1)p 2 Ch3p*—2 " +
k

+ D cklpr— q"""] — (np)* =
R

=np((n—1) p+1) — (np)* = npq.
3- mucoa Tlyaccon KoHyHH OH/IaH TAKCHMJIAHTaH Ta-
coauduit MHUKLODHHHT AUCMEPCHACHHH TOIMHHT.
Euunwm. Ly 606aaru 1-§, 3- mucoara acocan
ME =X,
(3) TeHrJHKKa acocaH

oo lk -
Di— 3 k2 22— — N, 4)
k=0

- (4) maru KaTOPHHHI AHFUHOMCHHH XHCOOJafMHS:

-
©o

O g Mo AE=1 g—h @ _ AMm.e—\
Zk” A “lzlk (le——l)l=l[m§m T

k=0 Raa

me=0

£ 3 app =2
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Bynu (4) ra xycax, .
DE=2 4 X—22=),
Hemak, ITyaccoH KOHyHH OuJaH TaKCHMJaHTaH Tacoauuit
MHKJODHHHI MaTeMaTHK KYTHJIMacH Ba VypTa KHHAMATH
¥sapo TeHr skaH. '
OHAHU Y3/1YKCH3 TacOAMPHH MHKAOP AHCMEPCHACHHHHI
TabpubuHu Gepamus. § TacoAn(uii MUKAODHMHT 3MUMHK
dyukumsicn p (x) 6Yacun.
2-tavspud. Ysayrcuz macoduguli sudoprunz duc-
nepcusicu ne6 Ky#ugaru

Dt = S (x — MEYp (x)dx

HHTErPaJHUHT KHAMATUra aUTHAALH.

4- Mucoun. (e, o®)-mapamerpan HopMasa KOHYH OuJan
TAKCHMJIAHTAH TacOAM(UA MHKAOPHUHT JIHCNEDPCHACHHH
TOTHHT. :

Eunw. ME=a 3skaHuHH bTHOOpPra oaran xoJza,
(5) naun doinananamus: .

* . | _(.r—a)’
D=\ (x—a)y - ——-¢ * dx.
: S‘( ) gy 2z .
XxX—a :
5 =< aJMallTHPHIIHK KHPHTHO, KyAunaruHu Xo-

CHJl KHJIaMH3:

©o Z’

DE= };g_ 5‘ 2%e ® dz.

2%

Xocus 6yaran uHTerpaaHu G6¥Jaxaab HHTErpasiadmus:

©0

M 2
+o0 9 -z
+—= Se *dz=o,
—00 y <%

22

Hewmak, (a, o?)- napameTpJau HOpMa/ KOHYH OHJIaH TaKCHM-
JIaHraH TacOAMbHUA MHKAOPHHHr AMCIEPCHSCH MKKHHYH ma-
paMeTpra TEHr 3KaH.
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5- MHCOJ .Y IapaMeTpJ/H 3KCNOHeHUHaJ KOHYH 6¥i#inua
TAKCHMJIAHTAH © TacOAM(UA MHKAOPHHUHI AHCIEPCHACHHH
TOTHHT .

l -
E uu . Mt=7 dKaHWHH 3BTHOGOPra oJaran xo.aaa (3)
dopmyaanat (oiinanancak:
©o
Dc=vaze“’*dx—_=__ —_———
0

6-mucoJa. [a@, b] opasukna TeKHC TaKcHMJaHraH § Ta-
conuduft MUKAOPHHHT INHCNEPCHUACHHH TOMHHT.
a--b

Eunul. M§=—§— 3KaHWHH Xxucobra oJicak:
b _
{2 dx __(a+8) _ (b—ap
DE_S"C'b—a ( 2 )'— -

a

3-tabpud. Takcumor dyukuusacu F (x) 6yaraun raco-
auduft MHKAOPHHHT NHCNEPCHACH 6yHpaft aHuKJaHAAH:

o

Dt — S (x — ME)* dF (x). (7

- 00

_Tacoauduit MUKIODHHUHT AHCHepCUsCH TacoAnbHHA MHuK-
nOp OusaH YHUHT MaTeMaTWK KYTH/IMAacH opacHuaru adup-
MaHuHT —(QapKHUHT KBaapaTura OOF/JMK 3KaHHra IBTHOOD
6epafiiuK. By dapyK kaHuanuk kaTrta 6yJjca, AHCIEpCHs-
HUHr KMAMaTH XaMm karrta Ba axcunyamup. LyHuHr yuyH
aucnepcHs KH#MaTHHH Kapaaa€rraH Taco-
aubuit MHKAOP KufiMaTJapPHHHUHT YHHHT YpTa
KufiMaTura HucbaTtaH TapKOKJHK XapakTe-
pucTHKAacH Aeb Kapaill MyMKHH.

Jlucnepcus KyHunary xoccasapra sra.
1- xocca. YsrapMac COHHMHT AHCIEDPCHSACH HOATA TEHT.
Uc60T. 1- Tabpupra acocan

"De=M(c—Mcy=M(c—c)»=M-0=0.

9- xocca. Ysrapmac coHHM kBampaTtra owmupu6, AHc-
nmepcusi MIIOPACHAGH TALIKADHIa YHKAPHIN MYMKHH, SBHH

Dct = c2DE.
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Ucb6oT. Tabpudra acocan
Dct = M (¢t — McE)2 = M (c§ — cME)? =
=M (§ — ME)? = c?D:.
‘8- xocca. Y3apo 60FaAHK GYamaraH Tacoiu(Hi MHKLOP-

Aap HHFHMAMCHHHHT aucnepcusicu 6y Tacoauduii MHKAOP-
Jiap AUCNEePCHANAPHHHUHT HMFHHAHCHTA TEHT, SbHH

D (& + ) = DE + Dn.
Uc6or. Tavpudra acocau
DEA+7)=M[E+1),— ME+1)].
MaremaTHk KyTHAMaHHHT XoccacHaaH (dolinanancak:
D (& +m) = M((E — ME) + (n — Mn))* = M(E — ME)* +
+ M2 - ME) (n— Mn) + M(n — Mn)* =

= DE + 2M (§ — ME) (n — Mn) + Dn. @
§E—ME Ba m— Mn nap y3apo GOFIUK 3Mac, y Xo0J1a
ME—-ME)(n—Mn)=ME—ME)-Mn—Mn)=0

6ynapu. Bynu awTHOOpra oscak, (8) naH XOCCaHHHT wHC-

60TH KeaHb uHKan.
1- naTtHxa. Yeksu conasru ysapo 6orauK 6y.MaraH

s B2 - .+, En Tacoaupufi MUKAOPAED HHFUHAHCHHHHT LHC-
nepcnﬁcu y.nap nucnepcumapmmur HUFHHAMCHra TEHT,

S'bHH
DE to= 3 D,

k=1 -

Hc6oT. Tavpudra acocan

n - n n 2 n 2
pFu-mEu-mdaf-m(¥e-m)-
R=1 k=1 k=l
=MD (& — ME) & — M) =

j=l.k=al
n n

=2 D ME— My E— ME»—Z Dy, +

k=1 fel

+ 2 ME — ME) & — ME).
ey . 2]
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Wxtuépuit & Ba §; (k5 /j) JapHUHT ¥3apo GOF/HK 3Mace
Jurnaad k==j 6yaranna

M Ey— ME) () — Mg;)=0.
(9) na GyHu 3BTHOOPra OJICAK, HATHKAHHHT HCGOTH Keaub

YHKanaH.
t tacoauduit mMukaop Oepuaran G6yacuu. Opataa % =

—M
=§_=§_§ TaconuUA MHKIAODHH HOPMAAQUIMUDUAZAK 84

MAPKASAQAUMUPUALAR macoduguili muxdop neinaanH.
7-Muco0Jd Mn=0, Dn=1 sxanunu uc6ot.raur,

Evywuuw.

E—ME 1
M =M —_— = . M -_ =
= MES = - (Me — MM3)
1
=}/——[7-€- (Mt — Me) = 0.
t Ba ME nap y3apo GOFJIMK SMAaCAHTHAaH JHCIepCHs-
HHHT 2,3-xoccasapura Kypa ‘

DAy PkDC D Dt
y DE LE Lg— _
8- MmucoJ. £ Ba v Taconuduit Mukaop.aap y3apo Gor-

" aug 6yamaca, .
D —m) =D+ Dn
6y nanu.

Euum. 2 — 3- xoccanapra acocan
D(E—m)=Dt+D(—m)=Dg+ (—1)" Dn= D+ Dn.
Mucoa. Ysapo 6oraux Gyamaran Ba Xap GHDH

=[0 2
| w={0 7 (10)
KOHYH OH/MaH TaKCHMJAHTaH &y, «. .y &n Taconuduil MHK-
popaap GepuJarat, & + & 4 ...+ & HUFHHAHHHHT JHC-
HMepCHACHHH TOMHHT,
Euum. 2- HaTHXxara acocaH

n. n
DX ty= 2 D& =n-Dg.
=] Pes ]

llly naparpadaaru 1- mMucoana Dt, = pq 3KaHH TOMHJATEH
9. ¥ xoJaa

DY . = npq.
k=1

8—256
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3- §. IOKopH TapTHGAN MOMeHT/Iap
Ba yJap YYyH TeHTCH3JHKJIap

I-Taspud. ¢ TaCONHGPUA MHKAOPHHHT k-mapmubru
Oownanrus momenmu Ae6, RHCKpeT Tacomwuduii MHKJOp-

JIap yuyn
@y = ME* = Z:x,"P{§=x,}
nqﬁoaara, Y3/yKcu3 Tacopupuit Muxnopaap yuyn
a, = Mp* = i: x*p. (x)dx

Hpoaara afitunanu. By epna P (x) — & uuHr swaauk bynk-
LHSACH,

2-Tabvpud.t Taconuduit MHKAODHUHT k- mapmulOan
abcoriom momenmy neb, nuckper TacoAupuil MHK 1OpJaiap
yuys ‘

mk=M|5’k= le,[kp{gux,}

ubonara, ysnykcus Tacoludud MuKmOpNAp yuyn
Me=MIE|k= [ |x|*p, (x)dx
Hponara afiTunany,
3-Tabpug. § raconuduit MuxopHUHT A- mapmub iy
MaAprasul momenmu neb, AHCKpeT Taconudui MHKJOp./1ap
yayu : ) )

Ve =M — Mp)t = e — MEYP (& = x))
ndbonara, yaaykcus Taconuduh Mukaopaap yuyu
%= ME= M = [ (x— M p, (x)dx

. Hdoaara aiitnany,

Arap Mg =0 6¥unca, Y X0a1a v, = a,. IBHH MapKasufi
MOMEHT GOLIAHFUY MoMenTra TeHr 6yJanu.

Hemax, a, momenr & HUHT MaTeMaTHK KyTuaMach, N
MOMEHT sca § Tacoandun MHKIODHHHI NHCNEPCHACH SKaH,
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4-Tawvpud. § Tacoandui MUKAOPHMHT k- mapmubau.
. Maprasul alOcoriom momenmu peb, AUCKPeT Tacoauduin
MHKAOpPJIAD YyuyH

P R
m=M|§—M§|"=IZ ii—ME| P (E=i}

Hdoaara, ysayxcus Tacomuduit MHKAOpJIap y4YyH

p,,=/v1|r;——/v1§1'f-==-_j lx——Mglka(x)dx

Hdonara afiTunany.

Xycycau, arap Mg =0 6yaca, &- TapTH6/AH Mapkasuit
a6COTIOT MOMEHT £- TapTHGIH GOLIAHFHY a6CO/IOT MOMEHT
Gu/an ycTMa-ycT Tywanw.

Kyfinna momentiapra noup Gabsu MYXHM TEHT CH3JIHKe

JIaPHH KYPHO YuKaMmu3,
' Kown—Byuskosckuft TE@HIrCH3JMHrH. HKKuH-
YK TapTHGJIM MOMEHTra sra Gyaraw HXTHEpHA § Ba 7 Ta-
COAMpHA MUKNOPNAD yuyH KYAMIArH TEHTCH3JMK YpuHau:

M]E-v”gyx ME .y Mn?. (1).

Mc6or. Mabaymku, |t < 5] (82 +%* xamma My

Ba Mv? MOMENT/IapHHHT uekgumurnaad M|E-n| < oo ke-
716 uuKand. x Ba y yarapysuuaapra GOFaHK 6f.ran Myc-
6aT aHuksianran ywey

MR+ Y1) =2 ME + 229 M (18] 9]) + y* M?
KBajapaTHK q)opmaimmr AHUCKPHMUHAHTH
(@M () — 4Mg* My? < 0,

GynnaH sca (1) TEHrCHSIUKHUHT S’lpuﬁ.nwmm KeJHO YuKanu.
Arap n=1 6yaca, (1) nan o

: My me,
Wynunraek, (1) mynocabataan ym6y MYXUM
VMGE+a) <V ME +y/ Mg
TEHICHS/AHK KeAHG YHKanu. B
g* . us



Jlapxakuxar,
M (5 +n)* = ME? + 2Men + M2 < (V ME + v/ Dy,
MeuceH TeHrCH3AHIH. Arap M || < o0 Ba g (x)
pyukuua 6otuk 6y.aca, y xoana
g (ME) < Mg (§).
‘HUcb6oT. Arap g (x) dyuxuus Gorux 6y.ca, y xos4a
xap 6up y yuyH myHaail g,(y) Tonuaanuxu,
EX) 28+ (x—y) g ()

6ynanu. Arap x =t, y= Mt necax B4 6y TeHrcuaimk-
HHHT Xap HKKH TOMOHHAAH MaTeMATHK KYTHJAMA OJicak
Mg () > g (ME) keaub uukanu. ’

Jlanyhos TeHrcusauru. Arap 0<t< ¢ 6yaca
y xoJaaa '

1 1
(MIE]") * < (MyE[)
TEHICH3JHK ypuuau 6YJjanu.
Féapnep Tenrcusauru. AATalimuk, £>0,7>0
1 1
Ba P, q cOHJAap yuyh p>1, ¢ > 1, — 7 =1 MyHOca-

6ataap Ypuuan 6yacun. Arap Mz’ < oo Ba Mn' < oo
6yaca, y xonza

. 1 1
P — 7 —
Min < (Mg )P -(Mn )1
TEHICH3JMIUK YpHHAM OyJaaiH.
Hc6or. Kyfiuparnua Gearuaail KUPHTAMH3:
' 1

g = i 1; Ny == 1
(ME )P (M)
Ba ME,-n, << | TeHrcusaukHH HCOOTIAAMHS,

Inx QyHKkunsHuHr KaBapuk OYaranauru tydafau uxe
THEpPHA X,, X, yUyH

In[x; (I —y) +x,9]1 > (1 = 9)-1nx; +ylnx, =
= In (x]-Y-x}),
ABHH o
x (1 —y) + x5y }x{-y.xg
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TeHrCH3JAMK Gaxapuaanu. DHIH

1 1
x,=8, x2=n:| y=?, 1"‘)’=’p‘.
ne6 oJcak, y Xo0./1a '
1 1 ¢
En <=8 +—
M < 5 51+

Ba
1
My < ME + - M

TEHrCU3JHK YPHHIH OFnann.
Mz ‘P: M"l'{ =1, Jnemak, Mém. <l

OXMpr¥ TEHICH3IMKAAH 3CA KEPaKJH TEHTCH3JHK KeHb
yuKaIu. , :

Téabaep TEHTCH3MMTHAAp = ¢ = 2 ne6 oanHca, Komn—
ByHAKOBCKHA TEHTCH3JHIH KeJHO YHKaLH.

DXTHMOJJAp Ha3apuscH Ba YHHHI TaTOMKIapHAa Taco-
Auduil MUKAOPAAPHUHT KyHHAaTH XapaKTepHCTHKaNapH
xaM Kepak O6yJanu.

Tawspud. Ysayxkcus TaKcumaanrad & racoauduit MuK-
JOPHUHT modacu 1eb, p (x) 3HYIHK QyHKUUA MaKCHMyMra
opdlafuraH HyKTaaapra afitunagd Ba Mo kabu 6Gearuja-
Hagu. Arap a@Tunaérrad uyKranap Gurra Gyica, P (x)
QYHKUMSAHH YRUMOOQL, HKKUTA 6yaca, 6uimodanr, arap 6up
neura 6yJca, nosumooar nehunapu. Arap Pp(x) SHYJHK
dynkuus GMTTa XaM MaKCHMan Kaimarra spulliMaca, yHH
axmumooas Aehusand. .

TabpH(. F(X)=p TeHraMaHuHT euuMH § TacORHGHA
MHUKIOPHHUHT p- mapmubAid Keawmuau peidunanu. Arap

p =5 6¥ica, Gyunaft KBaHTHAb MAKCUMOMHUHZ medua-
/

nacu nefmnand Ba Ma=x kabu Gearuaanamd. [emax,
F (x) TAKCUMOTHMHI MeAWaHack X &PTYMEHTHHHT IWyHAak
x = Me KHAMATHKH, YHHHT YUYyH

F(Me—0) <05 <<F (Me+0)

TEHICH3/HK YPHHAH GYnaaH.

Tacoauduit MUKAOPHUHT MAaTEMAaTHK KYTUJMacH Mas-
Kyl 6yJMaca XaM YHWHI M@LUaHAacH LOMMO MaBXyA 6y~
JaBepasH. .
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€ Taconuduii MUKNOPHHHT Gapuayusa Kosgguyuenmiu
neb v=% ra afituianH, 6y epaa
1

my = | xdF (x), o= v DE.

Bapuauus xosphduunentn tacoauduit MUKIOPHHHT yara-
PYBHAH/MIHHK XapaKTepJafau XaMaa npouentaapaa upo-
nanananu. HocMMETPHK TacomH(MA MHKAODAADHH Xapak-
T°pAall YYYH YJI4aMCH3 MHKAOP —acuMMeTpHs Ko3dduuu-
EHTH TyWYHYaCH KupuTwaanu. Onataa acHMMeTpHs
xo3pduurentu m, = Mt ra nuc6aTaH, sbLHH ypra Kuii-
MaTra HUCOATaH CHMMETDHKAHKHUHT 6Y3HATaHAUTHH GuJIdH=
paau. & Tacoauduft MHKAOPHMHT acuMMeTpHs k03¢ dHUH-

eHTH 1eb 7, =:—j ra afitunann, 6ynaa v; = M [(E — m,)3].

§ Tacoaudu# MHKAOPHHHT 3sKCyeccus rKoaggpuyuernmu
neb
M
Ta=5;3—
ra aAtuianu, 6yHna
' V4=M[(§—m1)‘]-

Hopma.n‘ TaKCHMOT yYyH }j—= 3, wy ca6aban HopMaa

T2KCHMOTHHHT 3KCHECCHA KOI(DDHUHEHTH HOJAra TeHr.

Arap snusnk ¢yukuus Hopmaa KOHYHHHHT 3HYJHK
ynxuusacura vucbatan, Tk Ba »IOKOPH 4¥KKHAH® GY.ca,
. KcueccHa ko3dduuuentH Mmyc6art, akc xo.naa MaHbu#i
6ynanu.

4- §. IapTan MaTcMaTHK KYTHIMa*

®apaz gunsiank, <2, F, P> aXTuMoaank dasocu
6epuaras Ba BE f xoauca yuys P(B) >0 6yacuu. Suru
<, 9, Py >sxtumonauk $pasocHuy Kapafimus, 6y epna
Pg Y140B HXTHEPUI A€ yuyH KyHunaTH TeHrAHK Guaay
6epiiianu:

Py(4) =522 — p(a/B).

* By naparpadna A. A. Boposkosuuur ,Teopus BepoATHacTefi®,
.Hayka®. M., 1976 i. kuTo6upan ¢dofinananau.



Agraiiuk, & Tacomuguit mukaop < 2, F . P> na
aHUKJAHTaH, WYHHHTAEK, t un < Q, F . Pp> Aa aHHK-

jauran ne6 apam Mymxun, <, §,Pp> (asona g
macodugull MuKOOPHUHZ B 2a Huc6amarn wapmaw Ma-
mesmamir Kymuamacu 1eo,

ME[B)= g t () Py(dw)

ra afTuJanu.
Py §AUOBHHHT Tappudura MyBOOHK,

M EB) = [t (@) P(dw]B) = pg; [£(®) X
X P(dw | B) = p5; | (@) P(dw).

Oxupru HHTErpa’a ME pnan wydHucd Guaan (apy Kuaaau-
xH, OyHJa WHTErpasiall dakatr B tynaam 6yfinua oauna-
au. By muTerpaiuu Kyhujaruia Gearunaimus:

ME B)=[t(@)P (dw),

y Xoaaa
o— l .
M, B) —_p—(,-;)M(E, B).

<Q, & ,Pg> ¢aszona Kapanaérran § raconuduit MuK-
JIOPHUHT  TAKCHMOT GYHKUHACH F(x|B) =Pyt <x)=
= P < x/B) nan uGOPATJIHrHHH Kypuil KuAWH 3Mac.
F (x/B) ¢ynxuusa & macodugputt smuxdoprunz B wapmu-
dazu maxcumom Pynxyusacu AeAH3NN. Y xoJana

ME/B) = § x-dF (x/B)

KabGu 8sHIl XaM MYMKHH.

Uekan EKH CaHOK/H {Bn} xomucanap KeTMa-KeTJIHIH
Gepuaras 6yau6, B; N B,==Q, UBs =2 Ba uxtuépud n
yuyu P (Bs) > 0 Gyacun. ¥ xoaaa

M§=§§(-w)P(d,w)=EJ §(w)P(dW)¥=

=§M(§; B) = N P(Bx) M(EBn). . 1 -
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(I) uu yHra sKBHBaNeHT 6yaran ym6y kypuHHWIZA
€3u1 MYMKHH:

ME= 3 P (0= x2) M (/1 = x2), @)
n=1
6y epna (n= x,) = B, éxu aHa XaM COAAApOK Kydupmaru-
4a €3HIU MYMKHH:

ME= MM Em)]. 3)

(1) —(3) udonanap maremarTuk KYTHIAManap yuyH myaa
axmumorsap gopmysacu nefiunany.

l-mucoa. Ac606uusr xusmar BaktTH & Tacomuduf
MHKNODAaH HGOpaT GY/aH6, YHHHT TaKCHMOT byHKuusacu
F(x) 6yacuu. Ac6o6uunr a BAKT HWJIATaHH MaABAYM G-
CHH. ACGOGHMHI KOJraH Xu3mar BAKTH KaHnafi TakCHmsan-
TaH Ba YHHHT MATeMdTHK KYTHAMACH HHMAara Tesr)

Euyww. By mucoana PE—a>x/t>a) pa ME—
—aft >a) napun Tomumumus kepak. Asnbartta, F(a) =
=1l=F@)=PE> a)>0 ne6 tanab KHauvagu. lOko-
Puaaru ¢opmynanapra acocan

F(x +a)
— / = Fx+a
P a = x> a) T !
1

ME—at>aq) = @

(-]
j x-d F(x 4 a).
0

Ki‘fnrnﬂa amanuii MacananapHu xaJa KHIHWAa, Xycycaw,
KN COHAArH WWOHYJH SJAEMEHTIapAaH Ty3uJran Mypak-
ka6 CHCTeMAJIADHHUHI HINJAAIl AaBpH £ XaKuwAa ram KeTra-
Ba E HH 3KCNOHeHUHaa KOHYH O0¥iinua TaKCHMJIAHTaH

Ae6 Kapaum MyMKHH:
Fx)=PE>x)=e, A>0.

Bupok skcnonenunan taxcumor YUYH CHCTEeMaHHHT KoJran
XH3MaT MyAJaTHHAHT TAKCHMOTH TYXTOBCH3 HUlIall Bak-
THHUHT ywGy

P(é—a>x/€>a)=%ﬂ=e-“=ﬁ<x) (4)
TaKCHMOTH GHJAH YCTMa-yeT Tymanw. '

(4) myHocabaT ysaykcus Gyuxunanap cunduna ¢dakar
SKCMOHEHLHAN TAKCHMOT YUYH ypHH.H, my ca6abau (4)
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TeHIJAUK SKCNOHEHUUAN MAKCUMOMHRUNZ XAPAKMEPUCINUK

xoccacu AeHHAanH.
(4) TeHrMMKHM Kyhuaariua xam €3HIl MYMKHH:

F (x +a) =F (x)-F(a).

5-§. Koppeasiuus kKo9(p(HUHEHTH

Tacoaudufl MHUKAOpPJApHH Ypranuumna yJaapHHHT OHp-
6upura Kail papaxxaaa OOF/NAHTaHJMUTHHH Ba GOFJaHHIM

XapaKTepHHH GMJHW XYAi MyXumaup. & Ba « Tacoandui
MHKAODJAPHHHT MOC paBHILAA R, S- TAPTHOAM O0UAGHFUL
aparau momenmu ne6, & Ba n° MHKAOPJAap KynmaATma-
CHHHHI MaTeMaTHK KyTW/JMacura anTu/ianu:

ay,s = ME* 7.
£ Ba m Tacoauduii MHKIOP/ApHHHT MOC paBHIIAA R, S

mapmuban smaprasui apasaut momexrmi ne6 KyAuaaru
MUKAOpra anTuJamau:

s =M (F — m)* (n — m,)",
6y epaa -
m, = Mg, m, = M.

Kuputuaran apasnam moMenTaap €iub €3uaca, Kyiuaaruia
6ynanu: ' :

s = 2, ; 1Py =2 ; (@ — m) (j — m,) by,

6y epxna
Py=PE=1, n=)).
Yanykcus Tacoauduit MHKAOpJAAp yuyH:

©0

Chrs = fo j x"ysf(x,y}dxdv,

pee= | J @—mt (v = m)y sy dxdy,

S(x,y) oyukuua (¢, 7) TacoAM(UA BEKTOPHHHT SHUJHK
byukuuacy. :
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Tawpud. & Ba m TacoAuduA MHKILOPJAPHUHT KoOsa-
puayaci €K KOPPEAIYUON MOMEHTH zeb,

M[(E — ME) (n— Mn)]
ra afituaanu Ba cov (8 7) Kabu GearuaaHaiu.

Y3nykcn3 TaKCHMJaHran TacoAuui MHKAODPJAaPHHHT
Kopapuauuscu ywoy

o0

covEm = | (x—m)(y—m)/(x.y)dxdy=K,,

«popmyna Gunas xucoGaanaan. JIHCKpeT TaKCHMJaHraH
Tacoan(uA MHKAOP/JAPHHHT KOBAPHAUHMSCH 3Ca

cov ) = ) ; (xs — m) (9, — m) py=Kq ,
]

dopmyaa 6unad TonuaanM. MaTemMaTHK KYTHAMAHUHT Tab-
pudmaan dofinananub, wKopuaarun udonaHu KyHnaaruua
€311 MYMKHH:
cov (5, ) = MEn — MEMn.
ByHnan
cov (§,5) = Ds cov (§,n) = cov (m,¢)

 MyHocabaTiap KeJu6 uukanu. [lHClepCHsHHHT TabpUdHaaH
D@E+m) = M[E — Mey + (n — Mn)*] +

+2M [(z — ME) (n— Mn)]

Ba KoBapuauus TabpudHaaH uxTuépuit § Ba N TaCOAMbHMA
MHMKJAOpJap AHFHHAHCHHHHT AMCNEPCHSCH YUYH

D ¢+ m) = D&+ D+ 2cov (§,m)
<popmyaa xocua 6yaanu. Yoy
Dg  cov (§,m)
cov (zm) Dn

TEHICH3JHKHHHT TYFPHIMTHHH KYpcaTHiu KuiAHH SMac, GyH-
JAaH

= Dg Dn— cov?(5m) >0

|cov (5m) | < v DEDm.

Hemak, g Ba n Taconudufi MUKAOpJAp GOFaHK GYaMac-
Jqurd yuyn cov(E,m) =0 TEeH[AMKHHHT YpUHAH OFauwy

3apyp-.
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Lyuna#t Kuau6, arap cov (gn) # 0 6¥aca, y xoaaa £
Ba 7 Tacoaudui muKaopaap G6or/uK 6y.10aM. § Ba 7 Taco-
Auduii MHKAOPAAPHHHT GOFTUKJNK ABPAKACHHH MHKLOPH
JKHXaTAaH XapakrepJailu MaKcaanaa Kyfinaaru - -
__cov(Em) _ cov (s, m)
v UE Ly s, g,
-_— Yl — /N
o -_.'/D; Ba o, =/ Dy
Koppeasayis Kodp@uyuenmudar $HoilaNaHHAALH.
Koppeasuust ko3dduumenTy Kyiiuaara xoccasapra sra.

1. ¥3apo Goraug 6y.amaran TaCOAMGMHI MUKAOPAAPHUHT
Koppeasauus KO3((hHLUHEHTH HOATa TeHr:

Ty

Ty

"= 0.
2. Irml <l.
XaxukKaral Xaw,
5 — Mz 'q—M'q) (E——ME ‘q—Mn)3
= 4+ . | = B ™ ==
(yD: = ¥Dy M7 + v Dy
=24 2r,,

Gyunan |r,|<< | axauu xesaub uuKanmy.-
3. I"&.nl = 1 GaxcapnJHluH yuyH wynnaf A sa B couaap
Masxyn 6yaub, P (n= At+ B)=1 MyHnocaGatsuur Ga-

Kapuauiuy 3apyp Ba eTapAHAHD.
Uc6oT. Aftaimuk, Pm=At+B)=1 06yacuu.

M: =a Ba Y Dt =P ne6 Gearuaaiimus, y X0J4a

_ agf—a Ai+B—Ae—B
Teq=M——- A8

= sign A.
duuulr,,| =1 ne6 onamus. Macanan, aiiraiauk, re, =1
O6yacuH, y xogaaa ,

§ — Mg N — My
D(sﬁ: ~ yDy

)=20—r,)=0.

By 3ca mucnepcHaHHHr Xoccacura Mysoduk ¢axart Ba ¢a-
Kar

§ — ME n— M~y
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" TeHrJuK Oaxkapuaranna YpuHJaH. Arap rea=—1 6yuca, y
xoJazaa .

o (T + 75

HHU TEKmeHﬁ, KYﬁHﬂaFHHH XOCHJ KHJaMH3:

Arap racoandufi MUKAOPAAPHHHT KODPPEJNALUHOH MO-
MEeHTH HOJra TeHr GyJca, Oyuaah tacoauduit MuKAOpJAAp
Koppeaayuon GoFaanmazan (kOppeJupJaHmaran) pefiu-
JajH.

lOkopuna xkypauxku, Tacoauduit mMukaopaap Gorang
6yamaca, yaap KOppeJslHOH OOF/aHHIAa CYAMalaH, sIbHU
Ki_,l=0. By waprt raconuduit Mugaopaap 6orauy 6yamac-
JIHTH y4YH 3apypufl wapT, 6UpPOK erapsd avac. Taconau-
¢ufi MHKAOPAADHRHT GOF/IHK SMACAHCHAAH YJAPHUHT KOP-
pe AUuHOH OOF/IHKMACAUrH KeIH6 YnKanu, GHpoK Taconudui
MHKJIOPAAPHHHT KOPpe/suHOH GOFIaHMaraHAMruAaH yaap-
HUHT OOF/MK 3MacJaHrH Kesaub YuKMainau. Koppensuus
KOI(hHUHEHTH (haKaT 4YH3HKAH GOFIaHMIIHE udonanalify.

Mucoa. Mapkasu Koopaduarasap Gouwwuaa, paauycH
R ra tear D povpaga TeKHC TaKCHMJAHTaH Tacoanui
MuKA0paap cuctemacd (%, m) uu Kapammu. (§, 7) MuxnOpe
HHHI 3HUYJAHK QYHKUHACH KYyAHAArHYa aHUKMIaHAgU:

@, arap X+ < R? 6yaca
Sx, y)= {0, arap x4 y? ; R? Gy.nca:

oo

33 Sf(x; y)dxdy = .S‘.f adxdy =1 IapTHAAH
—00 —o00 (D) ,
1

a=—

nR3

-HH Tonamus, By mucosna £ Ba v Gorauy MHKIOpJap. Xa-
KHKaTaH Xam, Macaqad &= (0 6yaca, y xonna 7 MHK 0P
—R nan 10 R raua  xamma KufiMaTiapun Gup
3XTHUMOJ OuNaH KaGysn Kuaand. YMyMaH, % HUHT Kaby.a
KHJA[HTaH KuAMatiapu § HUHr KaHAah KufiMat KaGy. xua-
rasaurura GorauK. By MHKAO0pJap KOPPeasuHoH GOF/aH-

124



.

Maran GyaanaMu? Duau m, = m, = 0 HH IBTHOOPra 0146,
KoppeasuHsa k03 dUUMEHTHHH XHCOGAaAMU3:

Key=|§ 2975, 9 axay = {{ sy axay O
(D) 0

WHTCrpaNHH  XucO6/aml yuyH HHTerpaiiau coxacunu (D
noupaun) Dy, Dy, Dy, D, cektopaapra 6“namu3. Hnterpaia
octupary ¢yuxuua D, Ba D, cextoprapaa mycoat, D, Ba
D, cextopiapaa manduit; a6coNoT KHAMAT..ap4 GyhAH4a 6y
ceKTOp/AapAary WHTerpaJiap 6up-6upnra Teur, 6ynaad (1)
HHTErpaiHHHr HOJITa TeHr/MrH Keaud uHKanH, aAeMmak, (& 7)
MHKAOpJ/Iap KOppeJsiutoH 60oFJaHMarad KaH.

Arap re, >0 6ynca, £ Ba n Jap mycbam KOppeAs-
yuon OoFaarum2a 32Q nefunany, arap r;, < 0 6Vaca,
ManpufAi KOppesauns XaKHAa ranipuaani. TacoaupHit MHK-
LOp/ap Opacifa MycGaT KOppeasuHOH 6oraanuuw 6..p Ta-
coaucduil MHKLOPHHHT YCHIUH HKKMHYHCHHHHT XaM ycuwura
onu6 keJAHIIMHN KypcaTtca, MaH(puil KOppeasuHs 3ca 6up
TaconudHi MUKIOPHHHT YCHUIK HKKHHYHCHHHHT Kamafin-
lWwura 0NHO KeJAUIIHHH KYpcaTaiH.

6- §. UeOHeB TEHTCH3JHTH

Tacoaud+il MHKAOPHHHT MaTEMATHK KyTuAMa atpoduaa
TapKOKJ/HK 1apaX<acHHH xapaxkTepJafiiiran KaTTajik, Xy-
cyca, tacoAnHii MHKAOPHHHT  JMCNIEPCHACH IKAHJHTH
6h3ra MabayM. Arap AHCNEPCHA KHYHK COH 6ysca, y X0a-
na tdcoaHuit MHKAOD KHAMAT/IApH MareMaTHK KYyTHAMA
atpochuaa 3HYPOK wofinawran 6yaagu. By ¢akTHn  Tac-
JMKJAOBUH KYHHAATH Ue6HileB TEHICH3JHIHHH KEeATHPAMH3.

Ye6umen TeHrcu3aauTu. Arapi 'raconuqmﬁmﬁx-
JIOp 4YeKaH AMCnepcusrasra 6yaca, y xoana uxtuépui e > 0
COH yUyH yWOY TEHTCH3JMK ypHHAH 6Fnanu:

Pl — M >e) <2

Mc6oT. Uc6oTHH GHPHHYH HAaBOATAa AUCKPET THRAArH
racoauuil MHKAODJAp YUyH KEATHPaMHu3. ManbayMxw, arap
£ racoAHGBi MHKIAOP X1y X321 saer Xy oo KHAMATIAPHA Mmoc

N - 125
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PABHIINA Py, Paecer Prs +owy SXTUMOJNAP GUAAH Kaby.1 KHJca,
y xoJaaa

Dt = 3, (x,— MEY py (M
=1
6y nanu. A, 6unan |x; — ME| < e TeHTCH3/IUKHH KanoaT/aH-
THpaAHraH i HHIEKCJAp TYTUIaMHHH, A, Oundaun 3ca
[y — ME|>e TeHTCHBJIMKHH KaHOATAAHTHPAAUIaH L HHIEKC
. nap TynJaMuHu GeJrnjadMu3, y xo0J1a :

Dt> N (xi— M > 3, pr=¢ Plli— Mi>e),
leqy teA
6y sca YeGuueB TEHTCH3IMTHHHHT YPUHIH SKAHJIHTHHH
Kypcaraiu.
Ky#unaru

P— M > = [dF (1) < (- mepare=3
1x~MEr> s oo :

udona UeGHIIEB TEHTCH3JIUTHHHHT YMyMHR X014a Xam
. YPuHJIH SKAHAMTHHH KypcaTaiH.

Mucoan. Taxpnu6a OAHMHT CyPaTHHH OJu €pAaAMHAA
YHHHT [HaMeTpuHH VJauamjad wu6opat GyiacHH. ByHHHT
yuys OHHU Typ/u BaKTAa OJHHTaH CypaTJapujad Qoina-
JaHuNand. MabaymkH, TypAu BaKTAa OJNMHraH cypaT ar-
Mocepa TaBCHPH HaTHKAcHAa TYpPJH kaTraaukka sra. Of
JIHCKVHUHT XaKHKHR KHAMaTHHH Oupop Maciutabna a Guaad
Gearunacak, y xoaga £ —a afiupMa xap 6Gup ¥yayaul Ha-
THXACH g AaH Kall napaxana (apgiaHuIIiHE Gearuial ax.
dapa3s KuAaRIMK, GOFAHKCH3 paBMuWIAa 72 Ta yJAuawl 0JHG
' 6opuaran 6y.cuH. Ymoby

Sp== Gi+b+ ...+ E)
ubonauu Tysafinuk. By epna & sap y3apo 60rJMK sMac Ba
Mt =a, Dt =d? 6yacun. Idemak, MS,=a, DS,,=-:;.

n Yeumu Guaan S, Ba a opacunaru ¢apK kuupaiuG GopH-
muHu kypamua. LIyHuHr yuyH a coHHH S, opxaiu O6axo-
Jall MYMKHH,. SBHH : o

PS,—al<g< B2 @
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Xycycan, P(|S»—a] > 0,1) << 0,02 TeHrcusauK ypuHAW
GyauIM Y4YH KaMK/Ja HeuTa yauall YTKasHll KepPakJAUrHHE
aHuK/aafiMu3. ByHHHr yuyH (2) AaH Qo#tpanaHamus:

2
P(Sp—al = 0.1) < g < 0,02,

Gynpman o = 1 pecak, # > 5000.
HxTuéputt e > 0 cOH yuyH

PE>eg < |
TEHICH3/HK YPUHAHAUD. By TEHrCH3AHKHUHT TYFPHUIATH KY-
Auparu xucoGaamapaad xeaub yuKanu:
MES>ME E>e)>eM(l; E>e)=eP(E>¢).

IV 6o06ra poup MHucoJIap

1. & Taconnduit MUKAOPHUHT 3HYAMK DYHKUHACH

1 g el
pix)= g€

kypunumna. Byun Janaac maxcumomu pehuaiaun. By
taconudufi MHKAOPHHHT MaTeMaTHK KYTHAMECH Ba AMC-
HepCHSACHHH TOMHHT.

2. & tacoauduii MUKAOPHHHT TAKCHMOT (QYHKUUACH KY-
Aupnarunya:

0, arap x<£0 6yaca,
Fx)=1{%» arap 0<x<< 4 6juca,
1, arap x>4 6yaca.

By tacoaudufi MUKAOPHHHI MaTeMa8THK KYTHJMAacHHM TO-
TIHHT.
3. € Ba 7 Tacoauduit Mukaopaap OGOFJIHK 3MaC Xamaa

ME=2, DE=1, Mn=1 Dn=4

6yaca, kyfuparn TacoAMdHi MHKIAOPJAPHUHT MaTEMAaTHK.
KYTH/AMACH Ba8 NUCNEPCHACHHH TOMHHT:

6) 82=2§""‘n.
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4, Arap & TacoAuuA MAKAOpHUHT Kabya KuJajurau
KUAMATAAPH X1y X0 +-+ » Xz OYsica, y XoJama n - oo za
KyHRAuaarujaapHy HcOOTAAHT:

‘ Mmert+t

a) —— max X
! MEgR I<i<k i

N o—
n (]
6) v Mt — max x,

5. t raconnduf MUKAODHHHT TaKCUMOT QyHKUHACK F (x)
6yacun. Arap ME MaBxyn 6yuca, y xo.1na

M§=§.[1—F(x)+F(—x)1 dx

Gy AHLUIHHA ucboraaur. (ME uuur Masmyk GyANWH YUYH
limxF(x) =limx[1—=F(x)] =0
X-+o0

X+—00
6yammn 3apyp.)
6. & Tacoauduil MUKIOD HOpPMasn TAKCHMJAHraH 6y aca,
M|t — a| un xucobaaur, 6y epaa a = M. ‘
7. £ TacopuduA MHKIODHHHT 3UUIMK DYHKUMACH

_{Ax“—l (1—x)*7", arap 0<<x<<1(a>0, 5> 0) 63 ca,
P (x)=},, - arap x<0  Bax>1 6yaca
6yaca, A HH, MaTeMaTHK KYTHAMAaHW BA AMCUNEPCHAHH TO-

IHHT.
8. (&, m) Taconudui BEKTOD HOPMA/ TAKCHMJAHTaH BA
ME=Mn=0, DE=Dn=1
6ymu6, p 3ca § Ba v opacuparu koppesaauus kod3¢duuu-
eHTH 6YJca, y X0/4a KyBujaaruiapHu ucGOT/aHr:
a) p=cosqg= 6y epra q = P {&n < 0);

l—p

6) Mmax (¢, m) = Y ==




V 606
KATTA COHJIAP KOHYHMU. SIKMHJIALLUII TYPJIAPU

1- §. Katta cOHMap KOHYHH

Bupop ¥3apo GOFIMKMAC TaxpHOGa/lap KETMa-KEeTJIHrd
yTkasuarad Oy/CHH Ba Xap 6up Taxpu6ana A XOAUCAHHHT
py#l Gepuil SXTHMOJH p ra Ba pyi GepMacauK 3XTHMONH

- 1'— p ra TeHr 6¥/acuH. A XOLHCAHHHT k- taxxpubana py#
Gepui coHuHH & Aecak, y Xo/aaa .

£ {0, g=1—p,
Sk = l’ D
Harwkana &y, By - oo Bk +.. ¥3ap0 GOruk Gysimaran Gup

XHA TAKCHMJAHTaH TacoAn(ui MHKAOPJIAp KeTMa-KeT/HMIH
xocus 6yaanu. By Taconupuit Muxnopaap yuys ME, = p,
DE, = pg sxauu Mabaym. By Taconuduh muknopaap 7z Ta-
CHHHHT  ypTa  apudmeTuru SA xoauca - pyi  Ge-
pHLIJAPHHHHT HUCOMH yacToTacu -t 6yaanu, 6y epaa S, =

=8, + & + ... +84 7 T8 §33pO GOFIHK Gy/Maran TaxpH-
Gaga A Xomucanuir py# OGepHmaap COHH. Mabaymkd,
MS, = np, DSa=npq. Bysnat cxema yuyH Kyhupard
TeopeMa (BepnyJau Teopemacu) ypuHJId.

l-TeopemMa. Mxmuépui e >0 corn yiyH:

fim P (l%—p >¢)=0.

n-+oo

Uc60T. UebHlIeB TEHICH3AUTHIE 8COCAH -
Pq
P( > s) < 7

By TeHICU3/IUKAAH 1L -+ 00 ] JUMHTra §THJCA, TEOpEMa-
HUHT HCOOTH KeJnO YHKadH.

Tlemak, Taxpu6asap COHM eTapauua karTa 6¥ica, A
xoauca py# GepHIIHHKHHT HHcGuA uactoracH A XOXHCAHHHT
py# Gepulll SXTHMO/MMra sKHH Oyaap 3KaH. '

Sa
et 4
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1- Teopemanan wynnaft xyaoca umkapuuw MYMKHH: ait~
PHM LAPTJIAD OCTHAA K{WWAYBUHWJIAD COHH €TAP/HYA KATTa
6yaranaa Tacoauduit MHKAOPJAp HHFMHAHCH V3UHUHT Taco-
AUPHANHK XapaKT2pHHH MabiayMm MabHOAA ,HYKOTAP” 3KaH.
Ana my wapraapuu Gusdw 3XTHMOJAJIApD Hasapusacuaa
acocu#t Macananapaad GUPH XHCOGJAaHaAM.

®apas xuaatamk, &, &, ..., &, ... Tacoouuii MuK-
Lopsap KETMa-KeTAHIH, BA M, = f,(§,, &, ..., &) dyHKUUA
Gepuaran 6Ycux.

1 Taspud. Arap wynnaii ¥srapmac COHJ/Iap KeTMa-
KeTauru {an}, n=1,2, . .MaBxyx 6Y.acakH, uXTHEPHA € >
CoH yuyH lim P{ln,—a,<e}=1 mynocabar ypunau 6yica,

n-+oco

yxoana g, &, ..., . ... Taconudus MHKAOPJAAD KeT-
Ma-KeTJUTH KaAmma COHAQP KOKYHuz2a 6Yyicyradu nefu-
Aanu.

2-Teopema. (HeGuwen Teopemacu.) Azap ¢,
. ..., y3apo Goraux Oyamazan macoduguti  mux-
dopaap 6yaub, yrapuune ducnepcusrapu ¢ con Guiran
mexuc uezapasanean 0yaca, y xoar0a uxmuépuli >0
COX Y4yH Kyldudazu menzaux Jpunay 6yradu:

lim P {

| 1 &
T2 -7 X ME,I >e}.=o,
n—+co Jj=l1 Jj=l

Awuu &, & ..., macoduguli muxdoprap kamma COHAap
KORYHuz2a 6yfhicyrnaou.

l n n
Hc6or, 1- Tavpudaa v, = ,,—jzbgé Qn =,—,1-121 Mg,

ne6 osuI Kepak. :
YeGumwes Tenrcusaurura mysobux (&} napHuHT xydT-
- Ky(dTu OnaaH GOFIMKCU3JAUrHHE XHCOGra oJraH Xoana

14, 18
p{n_glg,_;%mg,'%}g
] n n
D|— D
(njélgl)_]::l )
< el = T e (1)

TeHrcus/uKHH &3a osamus. Arap D, aapuunr C Guaan
TEKHC YerapajaHraHauruHu 3vTudopra oJcax, (1) nau

P{-‘-"s_lz"Mg ¢
n,§ll n &=

>€}<""—2

ns
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TelrcH3JHKKa 3ra 6yaamu3. Bynnad 3aca

l n 1 n
TR TR MY

=

;;,5} =0.

lim P{
n-—»>co
Ilemak, UebuuweB Teopemacura kypa &, &, ..., & Taco-
auul MHKAOpJAp ¥3apo OOFIHKCH3 Ba AUCTIEPCHANAPK
Texuc uerapanasrad 6yaca, y xoagza 6y Tacoaudui MHK-
JNOpJApHUHT ¥pTa apupMeTHru 2 ycumu 6Guaan 6y Taco-
Aucuit MUKAOPJAAp YpTa KUAMATIapHHHHT YpTa 3pHPMETH-
rHra ucrajaraHua fiKuH 6yJap 3KaH.

Bepuy/an Ba HeGHuwieB TeOPeManapHHHHT TYDAH XHA
yMyMmJammManapu (€ku Xycycu#l Xosaapu) Masxyad, my-
JAapnaH 6ab3u OUpJapUHH KeaTHpaMu3. Dorang 6y.amaras
Taxpubanap KeTMa-KeT/AMrHAa A XOLHCaHUHT k- Taxxpubana
pyH Gepull 3XTHMOJH P, T'd TEHT, ABHH TaXpHOaHHHT HO-
mepura GOrquK 6y.acun. ¥ Xonna & Taconuduld MUKAODHR
Kyfinaarnya KHpHTaMHs:

Ek==[0’ 9y = 1 — P

1, pa.
DE, = Prge < % JUrHHH 9BbTHOOPra oJjcax, 6y B,
t, ..., 5, ... YUYH KaTTa COHJIAP KOHYHH YPHHJH G¥-
JHUIMHA KYpaMus:
l < pL+p+ ... +p;
fim P r b n |<ep=1 @
Mapkos TeopeMacH. Azap
S S S (3)

macodudui mMuKoopaap yiyr n-— oo na
I &

Mmynocabam Oaxcapuaca, (3) macoduguti muxoopaap
| KEeMMA-KEeMAUIL KAMMY CORAIP KOKYyHUu2a GYhcyraw.

Xycycan, §, &, ... TacomupudA wMuxnmopaap ysapo

6orauk 6yimaca Ba D, < C 6Yaca, (4) wmapt 6axapu-
naau. By aca He6uwes teopemacn Mapkos TeopemacH-
HHHT. XYCYCHi XOJIH 3KaHJHMCHHU Kypcaraau. Mapkos Teo-
pPeMACHHHHT HCOOTHHM KeJNTHPHO YTHPMaRiMus.

o* : B )

]

i



2- §. Karta coHjap KOHYHHHMHT
GaapuJWIIA YYYH Sapypuil Ba e€TapaH wapt

A. H. Koamoropos 1926 @unsnna y3apo Gorauk 6yama-
gan {Eq) TaCONMPUA MUKAODJAAD KETMA-KeTNWTHMHHHI K&TTa
connap KOHyHuWra GyACyHdwwM yuyH sapypuil Ba eTapau
mapThu Kypeatran. 1928 fiunna sca A. 1. Xunuun ysapo
GorauK Gysmaran, 6up xua Takcumaauran {§,} tacoandun
MHKAOP/NAP KETMa-KeTAHrHW KaTTa COHJsap KOHyHura Oyi-
cynumn yuyH ME, HHHr MaBXYAJMMTH €TapJu SKaHHHH
ncbotaann. Kefinnuanuk, Uebuwes Meronuaan ¢ohnsnas-
van xoana HXTuépuh (&) Tacoamduii MHKAOpJIAP KeTMma-
XeTAMFM YUYYH Kydunaru teopema ucO6OTAQHIH. ’

Teopema. HUxmuépulr {£) macodugpuis suxdopaup
xXemma-KemAauzl Kamma COHAQP KOHYHu2a OYacyruwu
y4yH n—>o00 0Q

n 2
(2 (Er—M En)§
k==

M am—mgar ~ 0 (1)

MyHocabamnunz Jpunau 6yauuu 3apyp sa emapaudup.
Hc6oT. Papas guaaiiauk, (1) wapr Gaxapuicus.

Qo) =Pl <1 =P{F Be— M <x|

GenruaallvA KHPHTAAAHK. ¥ xouaza

i

. | 14 ¢? ‘2 '
Fd >0 ={dea (0 < 5 [ a0, (0 <
x> xl >
- co 2
_ 1462 0 43 1 + e2 n
§ et jmd¢n(x)=T M_""l_l_n’gl

!

TeHrCH3IUKKA sra OfnamMus pa Oy TEHICH3JMKAAH KaTTa
conAap KOHYHHUHHHT YPHHAUAULH Keaub uukagu.

’32 \



-

AATANNIMK, KarTa COHAAp KOHVHY ypunan 6y acun. Ky-
fiHgary TEHrCH3JAHKHUHL TYFPHANIUHM KYPUUl KHHHH IMAC ’

13

{X1>8 1xlase
X3 x2 .
=5‘md¢n(x)'—'5r*_—xad¢u(X)_>/
—-—00 X <s .
0 . . 1'2
n .
> [rEpdeum = =M=

y xoana
2

Mn
s < il >

oM

By TEeHICH3JIMKHHMHT HT TOMOHHHH & Ba 2 H¥ TaHJAall RHCO-
6ura KMUMAK KHJAMIEMUS MyMxud. Dy 3ca (2) u@onauusr
YPHHAMJMTHHA KYpCaTaly.

Oanuuru naparpadaapna 6aéu 3THAraH TEOpeManap 6y
TeopeManapiaH XyCyCHil XoJ cudaruna KEJAHO HHKHIIHA
KypHII MYMKHH. DHIH IOKOpHIa scaaTHO YTHAraH XHHIHH

TeOopeMacuHH 6aéH 9TaMH3.
Teopema (XuHuuH Teopemacu). Aeup €y &ooeo

macodugpul MuUKOOpAAp Kemma-Kemauzu y3apo OOoFAuR
6yana2an, Oup Xur MAKCAMAAHIAH 6yaub, mamemamus
Kymuaimarapi nasxcyd 6yaca, 6V macodupul muxdop-
| AQp Kemma-KemAauzw YiyK Kamma CORAap KOHYNU you-
au 6yaadu, asHu Mg = a 6jr2anoa

n
lim P { 13 —a
A=y 00 n =i
Uc60T. TeopemaHunr HCOOTHHU AHCKPET TacoAH(ud
MHKAOPJAp YHYYH KeJTHPaMus, yMyMHHA X0/1a XaM Teope-
M8HUHT MCGOTH Wy Kka6u Gaxcapuaand. S, TACONHDUH muK-
nopaap €paaMHAa SIHTH E, Ba £ Tacounduit MuKAOPAAPHI
KyAnaarnya KHpPHTaMNS. .

<}t

2:- &, & =0, arap |3 <3.n G¥aca, @

El =’0-=§. ==§, arap ,Ell P d-n GS'MC&,



lﬁy epaa { =1, n, 8> 0— dukcupranran coH. ¥ xoana
uxtHépuit i (1 < i< n) yuyn

= E+5 (3)
Teopema wapTura Kypa

M3 =,§, x| PEi=2x) = A < oo. 4)
Byuu snTHOOpra oJjcax,
By = Mt =21 x, P ¢ = x)) )
IX}l<5n

ubona (2) ra Kypa n—~fa @ ra HHTHIAAM Ba HUXTHEPHR
e > 0 yayu eTapanua KaTTa 2 Japaa |B, — Mt| <e Ttenr-
cu3auK ypuHau 6yaanu. ¥ xonna (4) sa (5) ra xypa

D& < Mg = 2% Pt = x)) <

Ile<5fl
<3 3 x| P 5= x;) < ¥n A. 6)
|le<3n
Teopema wapTura xypa {z,} nap y3apo Goraux Gyamaranu
yuyH {§} nap xaM ¥yczapo 6OrFJHK Oy.aMafiax, y XoJAa
Ye6uwes Terrcusauru sa (6) ra xypa
P” L+h+..+6, _B”l> F_} < DB A

n n.ss ;"

(6) uu 3bTUGOPra OJMraH XO0J4a OXHPrH TEHTCH3NMKAAH KY-
finpary udonaHd XOCHJ KHJIaMu3;

£ £ A
P{'L,;'""E;"—MEl>2s}<§. @)
VIKKkuHu# TOMOHAaH, (4) HM Xxucobra oJraH xoJsaa

PE+0)=XPE=x) < g Dix|PE=x)

1x j|>6n , (£ ]|>8n

TEHFCH3JIHK XOCH/A G¥/MajM BA MaTeMaTdK - KYTHIMaHHHT
MaBXYAJUrH cababau #— oo fa -

n

PE4E4 ... 120 < DPEH+0O<S @)

k=1
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Xocua 6yJaanH. ¥Y3 HaBdaTura
bt ot =G+E+ .. )+ E +

... 6
TeHrJUKHH 3bTHOOpra osacak, (7) sa (8) ra xypa

+PE A+ . +EE<P s

¢ Ba O JApHHHT HXTHEPHAJMTHAAH TeopeMa HCGOT/aH=
FaHHra MIMOHY XOCHJ KHJAaMH3.

3- §. KaTTa COHIADHHHT KyYaATHpHATaH KOHYHH

Vxtuéput e>0 Ba 7>0 nap yuyu wynna# 7, COHHH TO-
NuI MYMKHH 6yacaxu, uxTuépuit §>0 Ba ymby n,<n<<
< ny-+S TEHICH3JHKHH KAHOATNAaHTHPYBYH Gapua # sapia

EONREE)) My |<el>1-7 ()
k=1

k=1

p{ max

ne<n<ngt+s

TeHrcu3auK ypHHAH O6Yaca, {%) Tacomndu#t Mukmopaap
KeTMa-KeTJUrH ,KQmma COHAGPHUNZ KY4Qalmupuszan
KOHyHU 2Q 0yhcynadu. nefinnann. Katra coHsap KOHYHH
6uaaH KaTTa COHJAPHHHI KYyYaHTHPHJraH KOHYHH Y3apo

¢apy Kuaagu. Arap

l n l n

L D E— — 2 Mg,
Re=l K=l

reurcusnumiuur n€ [ng, ny+ s] ra HucGatan Tekuc Gaxa-

puaHIIA Tanab KUauHCA, O3 K&TTA COH/ADHHHT ,Ky4YaHTHe
puaraH KOHyHH“ra, aKCHH4a,

1301 Zmu/ <
kel

-~

<s

< k=l
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TEHICH3JIMKHUHT eTap/iuua kaTTa n na 6a>xapmmmn Tanad
KHWJIHHCA, OAAMHA, ,KATTa COHJAap KOHYHu'ra sra 6leaMH3

A. H. Ko;moropos TeHrcusauru. Arap ysapo
6orauK Oyamaran &, &, ..., ¢t ... TaCOAUDUHA MUKAOP-
aap wexkan Di, (k=1, 2, .. .) ancnepcusaapra sra 6yJ-
€3, ywly TeHrCH3JHK YpuHAH Oyaanu;

n

<e} 1— 5 X D:

{max
k=l

R=sl,n

Z (8, — M2,)

6y epaa & > 0—uxTHEpPHA COH.

R
Mc60T 2uan my =% — M, Sp = X7,
J=1
={o:|Si<e i<k—1)N{o:|S]=> <)
L E={e:]SI<s, i< n)
Ge ruaamaapHy KHPHTARHK, Y X0/4a
(w:max |Sy> = U &
oyt k=]

k=l.n

6ynaau. By Tenrauknan £, £, =V, { £ j 6yarauanry-
nau

n

Plmax|S)>¢) = P(Ek; '@

R=1.n

Tl

Sn HHHT DHCHEPCHUACHHH XHUCOOMaHANK:

= D P(E)-M (SYE) > 2, P (Ey) M(SYEy).
k=0

k=1
By epna
M (SUE) = M{S? + 2 ZSm,+ 2+
I>k
+2 annffk>> M{S2 + 2 ZS.-m, +2 ) nmn/En}
i>n>k >n>
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E, uuur pyh 6epumy &, i= [, £ aapraruna TabCHD 9Ta-
nH, JexkuH Gowka %, (= (£ 4 1), n tacoandui MHKIODP-
Japra TabCHP KW/AMaiiln, HYNUKH ., t = k+ 1, n Taconn~
¢uit MHKAOPAAD ¥38PO GOFJMK 3MACAUTHYE KOJALH.
[LlyHuHr YUyH '

M (Sp-mylEx) = M (SelEe)- M (ny/ ) = 0
Ba
M (n; ny/ER) = 0,
6y epna k=i k> k1> k21 ByuaaH TaumkKapH,
k> 1 6yaraHna

2 — | &2 _

M (Sk/Ek) ' msx,dF(x)>PTE;¢T IdF(x) = e?,
(Er) ' (Ez)

Illy caGa6napra xypa

DS.> & 2, P(Ea), (3}

R==1

ga HuxoAaT, (2) Ba (3) AaH

k=l.n
R=1

n
) o8
P{max |Si| > ¢} = 2u P(Ex) < .
[y 6unan A. H. KoaMOropos TEHICHSJHTH HCGOT 6Y/1aH.
Tacoanpuit MHKAOPAAD KeTMa-KeTJHrIra Kanaaf wapt-
Aap KYHHJATaHAQ KaTTa COHNAPHHUHT KYYafATUPUAT 8H KOHYHH
ypunan 6yaanu, aerad capojra A. H. KoamoropoBHuHr

Ky#uaars Teopemanaph waBo6 Gepauu.

l-Teopema. Y3apo 6oFauy 6yamazan macodupuis
muxdopaap remaa-Kemauzi Byy Ezo oo n By oo (MEp =
=0, k= |, ) Kamma COHAAPHUKZ Ky4aamupusan Ko~
HYHu2a OyAcyHuwn V4yHR yuLby

8

Q> D:y
n?

< 4 o

k)
X

MyHocabamuune Oadcapuruuy emapau.
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Mcoor. dapas xunaiaux,

n
Sn mz Ear D% = o?

=] .

6yncuH. ¥ xonpa HXTHEDHA e > 0 YUYH n—co na
S —0-
Plap|¥|>e)-o0

SKaHHHH KYPCaTHll Teopemanu uc6oT KHAKW, JAemaKpup.
Arap '

A,,={w: max | Se(2) >8}
21 =lgp ol k

Jecak,

s—"#l)s}c U A,

m={

{ ®: sup

k>n
Oyaanu. Byunau

P(iygl%"’ > e) <'P( leA,,, )

-

By epaa I un 2! < n < 2'*' pan anuxaanagu. Tabuuiiu,
A=+ fgan n- oo xenut YHKamH. OHAH [+ oo pg
.P( U A,,,) -+ 0 3xaHHHH KypcaTaiiauK. Komuoropob

Teurg:;mm,uaﬂ (dofinananuo,
P (An) < P (max [Syf > ¢ 2—1) <
T 2t lgha®
<P(Sr|>e2) <4 20
ra sra G6ynamus. By ndomana S, = max (S, [y, ...,

ISa)). Onmunru Tenrcusauxmuur UXTHEDHA n EN na ypunau
SKaHHAAH YOy TEHICH3/IMKHUHT Y PHUHAH SKAHHHH KypaMus;

ok

2P(A) < 4= Fo-n T ot <
kel k=1 J=1
o | “
< 45—2203 2 29— < 43-’20}7; < + o,
J=l  (R:275)) j=1
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By 3ca ZP(A,,) KAaTOPHHHT SAKHHJ/ALYBYaH/AHTHHH Kyp-
& .
cataau. Hdemak, [ - oo na

P( U A, ) <N pA)-0.
mz=l f__‘

Teopema HCOOTAHAH.

HaTuxa. Arap y3apo 60FAHK Gyamara E TacOLH-
i MUKAOPAAPHHHT ANCIEPCHANAPH 6urra C yarapmac
COH GHJaH yerapajanrat 6yaca, &, g ... £, ,e.. TACORMOHA

" MUK/IOPJAp KEeTMa-KeT/HIH KaTTa COHAapHHHT KyuafTHpHI-
raH KoHyHura 6yfcyHanu.

Bup Xxua TaKCHMJaHTaH tacoauduil MHKAOp/IAp KeTMa-
KET/JIMTH YYyH KaTTa COHJIapHHHT Ky9aATHPHAraH KOHYHH
ypHHAH GYIHIIJIHTHHHHT sapypuii Ba eTapiH WApTHHH
A. H. Koamoropos Ky#unaru teopemana 6eprax..

9-teopema. Y3apo CoFauk 6yamazan Oup xunr
maxcuMAGH2aK macodugui Mugoopaap Kemma-Kemauzi
Kamma COHAQPHIHZ KYLaAlmipunzan KOHYHUA o6yhcy-
HUWL YIYH YAGD MAMEMAMUK KYMUAMACURUNRE Masacyd
6yauwn 3apyp 6a emapauoup. :

dapa3 Kuaahauk, O6upop &y, &y ... s &ny ... TACOMH-
duf MHKAOPJAD KETMa-KETJHIH Gepuaran Gyacu. Karra
COHAAPHUHT KyUYalTHPHJraH KOHYHHra OHJL jpactaabkH Ha-
Tiwanapaan Gupn — Bopean TeopeMacHHH KEJATHPAMHS.
By Teopema A. H. KoamoropoB TeOpeMacHHHHT xycycu#t
X0/, 8MMO TapHXaH KHSHKADJHJUIY. BA axofin6 ncboTH
TyGaian 6y epaa KeATHPHJIAY.
AppaJ Kydujaard JemMMaHH HCO6OTIaRMHK.

1- semma. Arap uxtuépuit 6yTyH mycbar r Aa

ZP{IEA—W%}«» )
n=l
Gaxcapuaca, y X0/14a
P{—t=1 2
€xu
Pt t}=0
6yaany.
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Mc6otn. Kyfunaru GearusauiHi KApPHTaMH3:

g ={a—u> 1

BAa

Sh = ZErra-l-k .
o=l
Yuwbéy

P(S) < E:P[Ehk]:’ i 'P(Hc— EI)%)

from c=n+-1

mynocabataau (1) ra acocan
HmP(S7) =0 (3)

n-+co

Keaub uukanu. dHau dapas Kuaahsuk,
Sf = S{'S;'Sg' .00

Bupox S7 xommca uxtuépus S xonucanu Y3 nuura
o/raHu cababau (3) ra Kypa KyRMIAarHuH XOCHA KHJAMHMS:

P(Sn) = 0. | )

Yuby S = S + 8%+ ... xomucann «xypafiauk. By
XoAuca KYAHNATH TeHTCH3IHKHUHI GaxapUAHIIHHY GHALH- .
paau-

Bpr — 6> . P(S) < Y P(S)

rea)

6ynaraun yuyn (4) ra xypa P(S) =0,

Bopeas reopemacu. n ma yaapo 0oFauy G-
Mazan madcpubarapda A xoducarunz pyi Oepuwaap
COHLL p, By Taxcpuﬁanapumr xap 6HpHaa A XOAHCAHHAr
py# GepHul SXTUMOAH p, P(A) =g =1 —p OFacun, y
X04/1a 7 — oo fa :

140 > ‘




p(%——p-—»O)=l.

‘e60TH. A xonucanunr i- Taxxpubana pyd OGepuui-
JIapH COHHHH 6unan Oearugaiimus. ¥ xoana

M(:——p)°=

n n n n
1 ¥ Y N — — - -
- = % 2 % M (@ — p) (g — P) (e — P — P)-

t

DyemeHTap XHCOOJap
B 4 ap . .
M(,‘;— P) = ze‘{n(ﬂ‘ + g% + 3pg (n* — n)] < ;';,

MYHOCa0aTHUHT TYFPRAUCHHA KYpCaTalH. By Tenrcuaqauik
ga Ue6Hies TEHICH3AMrHra xkypa

o{l5-»
BynaaH,

ré

>%]<r‘M(%—p)‘ < i

> 1
,—;—P' > 7}

2

n==1

KaTOPHUHT SIKHHNAWHMIWIK KEJTH6 YHKanM. By aca 1- acM-
Mara acocad, Bopeap TeOPEeMAacHHMHT TYFPHJAHCHHH KYp-

cataju.
4- §. SIKMHAALIHI TYpJapH

 Bus Tacoauduit MHKAOpAapHH GuTTa <8, &, P> 9XTH-
vosMHK (pasocuia Gepuaran 1e6 (dapas Kuamus. §auosau
(YHKUMANAD HA3APHSACHAAH MabAYyMKH, yauosau GyHKUHSA-
Jap ycraaa Kywui, afupuil, KYNaATHpHI Ba (Maxpax-
aard QyHKLHSA HOAAH (apK/au 6yaca) 6yaum amaan Ga-
apHlll HATIKACHAA XOCHA Oysapurad ¢yukuus fHa ya-
yopaH, Wy OHJaH GuUpra §a9oBaH QYHKIHALEP KeTMa-KeT-
JMFHHHHC JUMHTH (arap MaBxya 6§aca) fiHa §A4OBJH
6ynanu. LlyHra yxmam HaTHkanap Taconuuit MHKAOPAAP
yuyH XaM ypuuau. Taconu@uil MHKAOpAAp KeTMa-KeT/H-
THHMHT AKMHAALIKIIK, Macaaa Taaabura Kapa6, Typauua G-
JIAIUH MYMKHH. , ;
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l-tabpud. Arap uxtuépuit myc6ar € > 0 cOH yyyH
n—oo pa P{|i —%|>e}——0 6yaca, y xonma &,
€. ..., & ... TacOAUDHH MHUKAOPJAD KETMA-KETAUTH P
dxmumor 6yausa ¢ macodupuls suxdopea AxuHsAWAOL
‘AeiMH3 Ba

. 14
R ——

v

Kabu GearusafimMus.
AdTafiink, g uxTu@puit yaaykcus, yerapasairan QyHx-

unst 6yacun. Arapt,__L, & 6yaca, y xouna
Mg (i) —— Mg (5). ()

Arap ¢, Ba § JAPHHHT TaKCHMOT (YHKUUSINAPHHH MOC pa-
piwaa Fn(x) Ba F(x) ne6 Gearunacak, y xoasza (1) Hu
KyAuaaruya €3amus: :

j' 2(x)d Fa() ——»3 g (x)d F(x). @

-0 -

2-tavpud). Arap &, &y ..., En ... Tacomudup
MHKNOP/AAp KeTMa-KeTJHUrH YuyH

Pfo: lim &, (0) = § (0)} = |

TCHIJIMK YpHHAU 6Y/ca, y X042 &, £y ...y Eny. .. TACOMU-

(Mi MHKAOp/ap KeTMa-KeTJHrH & macoduduli mundopza

| saxmumonr buran axumsauadu peHiMH3, SBHH 6yunai

AKHHAaWH I yuyH lim g, (0) = & (0) MyHOCa6aTHU KaHOaT-
n—+oo

AAHTHPMAAANTAH © HYKTaJaPHUHT YJ4OBH HOJIFA TeHT Gy-
N3N,
B 6 3 p (1)
H3 OUD 3XTHMOJ Guian akuHaawvwmuk &, 20 Eyxacy
eardnaiMus. | axTuMoua G§Auua AKUHIALINLI
lim Plo: sup (§» — ¢ >¢)} =0
n-+co0 mo>n

ra TeHT KyuJaHaup.
3-TabpHud. Arap n— oo ja M |én—E| —> 0 mapr

6axapuaca, {8} Taconudun MHKAOPAAP KETMa-KeTHTH & ra
ypmata r- mapmuGoa Axunsamadu Aeimus, By sxunaa-

wawHY & "L § Kabu Gearnaanmus. Xycycan r =2 na
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6y SKHHJALIRW $pma Keadpamur AKUHAQUNLLL ReRRIaLH
Ba
limkg, =&

Ka6u Gearusaauanu. fOxopuaaru Tabpudiapaan | 3XTHMOR
6yiinya SAKHHJAAWHWUIAAH 3XTHMOJN GyHHua SKHHJALIHIL
KeJH6 YHKanu JeKHH aKCHHYacH, YMyMaH OJAraHia, ypuHau
3MAC/AHTHHY KYRHAArH MHCOJIAAH KYpHLI MYMKHH.
Mucoua. ®apas kunaiak, 2 = [0,1], g sca Bopeab.
TYnJaMJapHHHHT o- aare6pacu, P — JleGer yauoBu 6ya-

CHH B2
_[k—1 *
4= %)
1 arap o € A* G¥aca,
0, arap w0 € A% 6yaca
(6y epaaru IA’l: (®) Hu A? TYnAaMHHHT MHAMKATOPH Aef-

mus). ¥ xoJaaa

Xt =12 (0) = {

(X3 X3 X3 X3 %, ... :

racogudHii MHKAODJAp KeTMa-KeTAHrH 3XTHMOA OyAnua
HOJIra MHTHJAAH, 6HpPOK Xeu Oup o € [0,1] HyKrapa Ju-
MHUTra 3ra smac. DHAH ypTaya r- TapTebaa sKHHAAWIUIIrE
TyxTaau6 yramus. UeCHwes TEHICH3AHIHra acoCaH

. ME, =&
P{in—t| 2 < Ml

By TeHrcus/uK 3ca r- TapTH6ia AKWHJAWHUIAAH 3XTHMOJ
6yfinua AKHHAAUHIL KeJH0 YHKHWHHH KYpcaTaiu. .

Busra {t:} TacoaH(puit MHUKAOpAAp KeTMa-keTauru Oe-
puJraH 6yau6, Fn(x) = P{t: < X} Gyacun.

4-Tabpud. Arap {Fa.(x)} TaKcumor dyHxkuusIap
KeTMa-KeTAHrH n— oo aa F(x) = P{§ < x} ra F(x) TaK-
cUMOT (QYHKUHSHHHT Xap OHD Y3JYKCH3JMK HYKTacHAA
siKHHAauica, Y Xoana {§,} Tacoaudui MUKAOpAAp KeTMa-
KeTAHIH & ra maxcumom Oyhusa Axunsawadn Reiuiand

Ba t, 2, & kabn Gearunawaau (6y epaa D wuHrausua
,distribution® — TaKCHMOT CY3HHHHT 60w XappunaH OJNHH-

ras).
AB3aJ0 TaKCHMOT GyAHua -SKHHAAWHINAA HHMA YYYH

SAIKUHJIAUIALT HYKTaJaapH CH(haTHﬂ.a XaMMa \HYKTaJlap_ amMac,



6ajKn (daaTruna
P (¢ = x) = 0 wapT-
HH KaHOaTJaHTHPYB-
yy xap 6HD Xx HYKTa
OJMHHIIHHH  OROHH-
aawmtupub yrapaux.

Arap E,.=17, §=0

ne6 oJscak; y xoana
Fn (x) Ba F (x) dyuk-
LHAJAPHUHT TpadMK-
29- maxa. JapH Kyhuaaruua 6y-
aagH. (29, 30- waka-

Fo Aap). .
Bysnan kypuua-
nukH, x = 0 nykra-
AaH TawkKapH 6apyax
HyKTanapaa F, (x) »
F (x). Wlyuunr 6unan
6upra, uxtuépuiie >0
. yuyH n — oo na
0 ' — % P{%[>e}—0, 6y sca
£, TacoaudHf Muk-
JODHUHI  TaKCHMOTH
d0- waxa, . JUMHT  Tacoaudpuh
; MHKJLODHHHI  TaKCH-
MOT QYHKUHACH , arpoduaa XamaaHHWHHM KYpcartaim.
By wMucon & Taconuduit MUKAODJAPHHHT KUAMATAapUHU
€, AMMHT KulimMaTaapu aTpodHaa ,KYIOKJalyBHHH® F (x)
GyHKnuAHMHT y3uJaauraH HyKTaJapupaa auraab Gy.mac-
AuruHd  Kypcatami. LIyHHHr yuyH Xam, XaMMa HyKTa-

JlapHH 3mac, OajkH, daKaTriHa

P{s§=x} =10
{IaPTHH KaHOAT/NAHTHPYBYH HYKTaJapHU 0J/IaMH3.
Taconudufi MEKIOpP/JIap KETMAa-KeTJHTHHUHT TAKCHMOT

Gyiuua aKuHAAMMIOMAAH YJAAPHUHT SXTHMOJ GYAuua AKHH-
JamIMUIe, yMYMaH oJraHpaa, keaub uyugmafnu, fABHH

e

Q
Dap———
>

n (0)——r & 5 £y —bs £

{s («)} Taconudus MuxmopaapHaHT {Fg,w)(X)} Takche
MOT QYHKIHANAD KeTMa-KeTAUruHK § tacoandufi MUKAOP-
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’ ‘ N

HItHT TAKCHMOT (DYHKUIHMSCHra SKHHIAWMMHHA TEKIIHPHIL
OCOH M 3Mac, 6yHra HucGarau, Macanas, 6y TaKCHMOTJAp
MOMEHT/IapHHAHT SIKHHAAWHIIMHY TEKIHPHII OCOHPOK:

o

my(n) = \ x* d!'en (x)—— yx" dF (x) = my, n—o0.

.

-—00 — 00

Ly caGaban TaKCHMOT GyRuua sKHHAAWALIrA 3KBHBAJEHT
GyaraH TaKCHMOT Xa8paKTEpPHCTHKaA/NApH CHH(pUHU aXpaTHII
taGuufi. LlyHasfi XapakTepHCTHKa cupatnaa Jleber —
CTuATbHEC MHTErPAaNHHH OJHMU KyJah XucOGJaHamu:

5 F(x) dF, (%).

) ,
Aspano, Kanaa#t f(x) pyHkuuasap yuy -Fin—* F axun-
AamuwAaH KyAnnard

o ©o

(rwer,— [r@erm  ®

.
—00

SKMHAALUIHIT KeJTHG YHKHILHHH TymyHu6 onafauk. By HH-

Terpannap 6Up BAKTAd MABXKYA G6yaumaurd yuays (§asos-

JIM) yerapajnanran f(x) gynxumnsaun onamus. bupok Gysnag
D

* pyHKLHAAAD YUYH Fg,,_*Fe SAKUHJAIIAL A8H, YMYyMaH

 onraina, (5) AKHHJAMAM Kequb unKmahnH. ‘ ‘

MucoJa. AATadTuK,

. (o)==, $(©)=0
I 0, x<0,
s@={1%3o

6yacuu, y X0aAa

[rear @ =mre =7 (L) =1

Sf (%) dF{(x)=Mf © = f(0)= 0,
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D
Hemak, FE,,__’ Fe, ammo

j‘ J(x) dFE,, (x) -/— S S (x) dF, (x).

Bupok f(x) yanykcus Ba uerapanauran dyuxuus 6yaca,
Y Xo0/4a TakCUMOT OyAHYa AKHHJAWHILAAH (5) Keaub uye
Kaau Ba, aKCHHYA,

Adrafiank, 77 ={H} rynnam H = H(x) byHKuManapaan

u6opat cund 6yaub, 6y tynaamaaru byukuusnap gytu-
nard mapTaapHH KaHOaTJaHTHPCHH:
- a) H(x) — kamaimafauran dynkuus;

6) H(— 00) =0, H(+ o)< I;

B) H(x) wuannau y3aykcus dyuxuus.

Bus if = (F} ned H cundnuur wyunad gucm Tynia-
MUHU osamusku, Oynna £ (+ oo) =1, abui F(x) & Taconu-
GHA MHKAOD TaKCHMOT (DYHKUMSICHHUHE Xyanu ysu.

Tavpud. Arap nxTuépusi yanyxcus sa qyerapaJaHrau
h(x) dyHkuus yayn

fim fux) Ay (x) = fh(x)dﬂ(x) ©)

TEHTIUK YpuHaH 6fica, L3 H, Gyuxuusnap xerma-Ker-
aru g¢ IH dyukunsira cycm axunsamads nefunanu sa
KHCKa 1a H,,—LH* xabu 6esqrunanan, 6y epaa W xapbu
uHraunsua ,Weak® — ,cyct*, CYsHHHHr 6o xapdunan
OJIHHTaH.
I-tTeopema. Papas xuratisux, Fa, FEF, y xo040a
(Fa—s F) <=>(F, 2, F). ‘
By Teopemann #€ cundnaru’ byuxuusnap yuyn Kyitu-
Barnuya 6aéH STHII MYMKHH.
2-teopema. Papas xuralisux, H, HeF, y x0.0a

1) (Hy —> H)===> (Hp —> H); )
9) Ha—sH, H(+00)~ H(+00)—=> o~ 1. (@)

* Babsuna (6) Ypuuan 6yaca, {62} xeTMa-keTaHK E ra cycm AKuH-
sawade aehunann sa €, —__, € kabm GsAjanH. :
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§np_(fl_§\ -
' w

€.~ ::slgr.” A

[%,,.Lg_ s, énﬁ_'-ﬁ/ 0<u<T . '

31- waka

o

IOKopuna afituaransnapra Kypa Typau sKHHAaIHUIAD OPae
CUnars GOFJNAHUIIHK H(OAANOBYH CXEMAHH KeJATHPHIIHMH3
MYMKuH (31- wakJ).

V BOBrA 1OMP MUCOJUIAP

1. ¥3apo Goraux GyaMaran Ba Gup XM/ TaKCHMAaHraH
{¢a} Tacoanduil MUKZOpPJAP KeTMa-KeTJIHrH KyAunAaraya
aHHKJIaHTaH: 4

-]

C 1
a) Pl =k} = gk (k>2, C-t =k§ém);
|

)= (=1,2,3, ...).

By «ypuuuurnarn keT™Ma-gkeTJAHK/Aap YUYH KaTTa COHJAAp
. KOHYHH YPpHILIH OYJIHIUHHH HCOOTJIAHT.

2. Arap {&) Tacomuduil MHKAOpJAap KeTMa-KeTJHTH KYy-
AuparHya aHvKJaHraH oyJca:

Pl =F£) =Pl = — k)=

6)' P{:." — 2k—lgk—2lg-lgk

1
97
y X0/11a KaTTa COHJAp KOHYHH 6axapHAHIIH yYyH a<—2l-

wapTHUHT G2XAPUAHIWIH 3apyP Ba eTap/JH SKAHHHH Kypca-
THHT.

3. Arap GoruK OFaMarau Sy, €, oo 5 £ay 0. T4CO-
 AH(HA MHKAOPJAp KeTMa-KeTJHTH ywmey

max J Ix| dF (x) —0
ISR 1SN N+
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. M3PTHH KaHOAT/JAHTHPCA, Y X043 {tn) KETMA-KETJAUK KaTTa
COHJIAD KOHYHHTa GYACYHHHIMHW HCGOTJAHT.

4. 8,5, ..., %, ... y3apo GOFAMK OFaMaran, 6up
“XHJ TAKCHMJAHTaH TacOZH(PHA MHKAOPJAPDHHHT TaKCHMOT
(yuxuuscu Kyhunaruua Gyaca:

Fx)=1 4+ larctgZ,

Oy Tacomuduit Mukaopaap yuyn XuHYHH TeOpeMacH ypun-
JIHMH?

5.6, &, ..., En, ... TaCORUDHA MHUKAOPAAD Gepua-
ran xamaa Dg, <c¢ Ba [{{—j|—oco nar,; >~0 G6yaca, Gy
TaconHpuR MHUKAOPSAp KeTMa-KeTJAMTH Y4yH KaTTa
COH/IAD KOHYHH YpHHJHM 6§iummuku ucborsnaur. By epna
Ty — Koppeasauus koapduuuenTH.

6. dapas xunaiank, 5,,—L>s, [52"<m Ba Mn< oo
6yacuH, y X048 & ——>£ MyHOCAGATHH HCOOTAHT.
7. Arap (5 — £ —2>0 6ysnca, y xoxana E';’;—p—>E’

MyHocabaT TYFpHMHP A
8 ¢, % ..., ¥3apo 6oramy G6ysaMarau Taconudui
MHKAOp/ap KeTMa-KeT/auru 6epuaran 6yaub,

P(r=0)=1—-,
2.1
P(En=n')=‘;

6yacun. Y xoana & ——»0, 6HpOK §,,—f—»0 6y IR muHK
ucboTtaaur.

9. dapa3 Kuaahmuk, %, &, ..., y3apo GOFAHK 6Ya-
MaraH Tacoau(Hii MHKAOPJAp KeTMa-KeTJauru 6y.u6,

Plaa=0=1—=, Pla=1)==+

. D .
6YACHA, ¥ X0apa En ——s 0, € " >0 Ba §a —> 0 6¥-
JHIIYHH HCOOTMAHT. :

10. Ulyunah {€,} Tacomudufi MHKZOPAAD KeTMa-KeT/H-
D
_ THra MHCON KeNTHPUHTKH, Fi——>F; ypunau 63au6,

tn ——+E YpuHAM GYaAMACHH. e
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VI BOB |
XAPAKTEPUCTUK = ®YHKLUSJIAP

1- §. XapakTepHCTHK (YHKUMA Ba YHHHT
xoccajapH

{<, ¥, P} axtumosnnnk dasocuna & Taconacfynﬁ MHKA0D

Gepuaran OYJACHH. '
Tabpud. Taconupuit MHKAODHHHT XAPAKMEPUCTLUK:

@PyrryuAcy 1e6 XaKuKuh YsrapyBudHMHT ymOy ¢yHK-
uHaAcHra afTuaaiu: :

o (1) = Me"™ = S e"* dF (x), (1)
6y epaa {—XaKuKuit coH, — oo << oo, F(x) sca &
Hunr TaKcuMor ¢yHkuusich. Arap § Tacoauduf MHKAOp-
uunr sHuAHK QYHKIHACH f(X) maBxyn 6Gyaca, y Xoana

(-]

9 (B) = jé“‘ﬂx) dx

—0co

Gynanu, 6y aca S(x) dyuxuusa Pypbe aniMalITHPHULIKHHHT
y3uanp. YMyMaH 0Jrasia, ¢ (f) XapakTepHCTHK QyHKUESA
F (x) TaxcuMoT QyHKuuaHuHr Pypse — CTuaTheC, anmau-
THPHIIHIHD.

Ywby

(o ()] =1 M| < 1

TeHrcH3/JUKAAH HXTHEPHA & TacoaubuURt MHKIAOPHHHT Xa-
PaAKTEPHCTHK (QYHKUHSACH MABXYANHTH KEJHO YHKaLu.

BorauK G6yamaran tacoauGuit MHKAOpPAAp HUFHHAHCH=
HUHT XOCCANapHHH YPraHHilAd XapaKTEPHCTHK (QyHKuuS-
/ap METOIH XyAa KyJad METOAMApAaH GHPH XHCOO/IaHaRH.

XapaKTEPHCTHK (QYHKIHAHHHT XOCCa/IapH.

1. WUxtuépunt & rtaconnduid MHKAOp yuyn ¢ (0)=1
pa Gapua ¢ aap yuyH |o (9 < 1. -

2. Pat+b (t)=e”°(p£ (at). N

Jlapxaxuxar,

Patpo (f) = M 0= el Ml — et g (at).

- 149



3. Arap &,...,k ¥33po Gorsmk G6yaMaras Tacomudmi
MuKaopaap 6yJca, y xonpa Sp,=¢& 4 ... + & HUFHH-
-AURHHT XapPaKTePHUCTHK (PYHKUHACH

%5, () =9, () . . .9, (1)
ra TeHr.

Hc6or. A
?Sn (i) — Meil(EH‘- .o +En) — Me“E‘,e"E’, . e"En —

- MeltE.Me”E’ e Me"en.= (pEl (t) CPE,(t) e CPEn(t)'

4. ¢,(f) xapakrepuctuk dynkuus R' na Tekuc yaayx-
CH3IHP.
Hcbor.

le+n—o@|< (e —1[aF (x)=

=£|ei“—lldFE(x)+ (e —11aF 0 =1, 41,

<N [X1>N
By epna Gepuaran ¢ > 0 yuyn N uu Tausam xucoGura
1 < —;— KHJIHII MYMKHH, CYHrpa £ HM wWyHAa# Tagaau-

€ o
MH3 MYMKHHKH, /[; < 5 OYsaam, HaTuxana

lo(t+—e@®I< 5+ 5 =e.

5. ¢ () =, (— ) =o_, (f), 6y epaa Pyukuus ycruna-
FH YH3UKYa KOMIVIEKC KYUIMaHH GUAAKPanH.
By xoccauusr uc6oru

9 (f) = Me'™ = Me'™® — M=

TeHIJIHKJaH Keaub uyuKamH. :

6. [Tona Teopemacu Papas Kuaabiauk, o(t),
t€ER Pynryusn xyliudazu wapmaapue Kaxoamaarmuyp-
N

a) ¢() >0, 9(0)=1, £~ o0 na ¢(#)~0,

0) 9 () y3ayxcus, xcygm 8a Gomuy, y xoada ¢ (%)

Oupop maxcumom PYHKYUAHUNE XAPAKMEPUCTUK BYHK-
yusacu 6yaadu.

By TeopeMaHHHI HCGOTHHH KeaTHPMafMu3.
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7. Arap M|&|* < co Gyaca, ¢, (f) XapaKTepPHCTHK QyHxk-
U4s n- TapTUOAM Y3JAYKCH3 Xocujara 3ra Ba KyAHLAarH
TEHIJVIHKJIAD YPHHJH:

QU(t) = i* S xket*dF (x), k<n, 3)

- 00

£ ()
Fmm, k<, 0
9 (f) = S"”’ Mt + e 4 M, )

6y epna ¢t — oo na e(t)—»O Ba Gapua ¢ Japhaa
[e(®)| <3MIE|"
HMc6or. Kytunarun udonann Kapa#mus:

RO O _ [ g, elhs —
/ -

elh.t —1

L aF,(x).

-0

Masbaymiy, I <1 Xamaa waprra kypa n =1 na

Slxldfe(x)< oo,

Y xoana MaxopaHT sAKHHAawMm® XxaKHaard Teopemara
6unoaH

im (e @ =1 gp

m ———dF,(x

0 .) A _ (%)

MaBxXyJ Ba iyxe"*dFE(x) udonara TeHr, WYHHHT YYYH
m ¥ (t+h) — e (t)

Iz-vO h

=i S xe* dF(x).

- 00

(t)

Ulynra yxmam,
R o R
| — (G + - ) <

*T. A. CADHMCOKOB. Xaxm(uﬁ ¥arapyBunnuHr QyHKUHAZAPH
pasapusicH, T., ,YKuTyBuUH®, 196 _
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TEHICH3JHKAAH (ofnananub, (3) .dopmyaa uc60TIaHann

XaMaa (3) mau (4) xeau6 yuyKamgH.

(5) Hu ucGorram yuyn Teisop dopmyaacunan ¢donpa- -

JIaHaMH3, Yy X0/1a XaKUKuA y Jap yuyH

Sy
ey = cosy 4 isiny = —k’;—- +

fr=0
+»(li_)l" [cos 8,y + isin6, y],
[8,]<1 Ba|b|<1.
Wysuur y':zlll

et — %(’—’,}lﬁ + 7 1eos (6,4) +2sin (B,5%).
By epaa 8, Ba 5,—Tacogu¢uﬁ MHKJAOpJap Ba ]é:l <1
[8,]< 1. |
uau
[ 67 [cos (6,£) + isin (6,26) — 1]] < 3[&|r @
XaMzaa ‘

e(f) = M [cos B, + Lsin 0, — 1],

PYHKUMSA YUYR MaXOPaHT AKUHJAAMINLII XaKuparu Teope-
MaHH 3bTHOOpra oJcak, l}m0 e(f) = 0. Ulynnant xuan6, (6),

(7) ra acocan (5) xequ6 uugamm.

duan Ky MmAaTHASAUraH TaKCHUMOT GYHKIHANAPHAHT
XapaKTepHCTHK QYHKUUANAPUHE XUCOGIAAMHK. S

l- Mucon Arap 6up sxTuMOn GmaaH &= c = cons
6yuca, o (f) = eic 6ynanu.

2-mucoa. Papaz KuaaBunk, & Taconuuii MuKLOp
yuyn PE=0)=gq, P{t=1}=pBap+qg=1 6yacuy, y
Xoana -

¢ (£) = Me"* = pe'' +q.

3-Muco.. Y3apo OOFIMK GY/MaraH GUD XHJ TaKCHM-

JaHTaH &), &, .oy, by ... TACOAU(HA MHKAOpAAap KeTma-
KeT/uru Gepu/aran 6yJicun Ba
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Ky#unara Sa =& it oo + o AHFHHIMHH TYSaMHS.
¥V xoana 3- xoccara kypa
95, (&) = [pe* +-ql™

Arap HOpMa/aWTHPHJTAH BA MapKa3J/auTHPH/IraH
S,—MS, _ Sp—np
v DS, v npq

Tacofuduii MHKIOPHH OJC3K, Y X013 2- xoccara acocaH

T i
Pan —nplf) — ¢ 7" _‘;Ii-[Pe “Vape 4 g ]n-—— (qe““V Wt

vupq
. 1 ra
+peu ﬂﬁ"“l/;%)" -=_(qe—“ '/'-'%—}-peu-‘/;q—l’-)n‘

4- Mmucoa. Papas Kuna#JIuK, £ CTaHAAPT N (0, 1) nop-
Masn KOHYH GyfiHua TaKkCHMJaHTraH tacoandul Muknop 6ya-
cud. ¥ xoapna

&
P (¢) =e z.

Arap x TacoaupHi MHKLOP N (m, o) nopMan KOHYH 6y-
fuya TaKcumJaHrad 6ynaca, y X0uaAad 2- xoccara acocad

9, (1) = .

ByHu ¥3MHTH3 MyCTaKu/1 uc6oTJaIUra yPUHHG KYPHHT.

2- §. XapakTepHCTHK (PYHKIHA OpKaiu
“TaKCHMOT ¢yuxunsaHy udonaiamw popmyaacH

Xap Gup TacoaupHil MHKAOP Y4yH yHra MOC Xapak-
TEPHCTHK (QYHKIUHS MaBKyAJIHTHHH aBBAICH maparpagaa
kypauk. TypaH TaKCHMOT ¢byHKuuaaapra TypJaH xapakre-
PHCTHK (yHKUHAAAP MOC KeJalH Xamla TaKCHMOT dynx-
1M XapaKTepHCTHK QYHKIHS OPKa/aH GHp KHAMATAH AHHK-
FELENUR ‘ '

Teopema., Azap 9(f) 6a F (x) gpynrxyusrap soc pa-
enwda & macoduguli: MUKOOPHUNZ Xapaxmepucmux 6a
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maxcumom dyrwxyusrapu 6yisca xamda X, 8a x4 F(x)
PYHKYUARUKZ Y3AYKCUBAUK KyKmaaapu 6ysca, y x040a

. ] o e—ll.\"_eltx,
F o) — F () =lim ot [ 200y
-
merzAuK Jpunaiu 6yraou. .
Xycycan,

1 . e—ux,_eux,
F(x)=1lim lim o | e (at. (1)
Xy¥=00 C-pf-c0 n_c J
By Teopemanau Ky#umarn HaTHkauH HCGOTAAwW MyM-
KHH: azap ¢(f) abcoaiom wunmezpasranysin 6yaca, y
X0a0a f(x) = F'(x) nasacyo, ysayrcus, 1ezaparanzan eg

Fo =g | emtrg (rat.

T
- 00

Mc6or. Kyfinnaru uuterpaaunu xucobaafimus:

c
1 [ e—itxi_p—itx,
[c=ﬁ5’_it_‘?(f)dt=

dF (u) dt.

—c
C oo
1 pltlu=x) _ tt(u—xy)
—2 ) it

—C—c0

Arap uuTerpa; ocTHaard GYHKUMANAPHHHT — oo < u <
< 4 o0, |#| < ¢ opanuKaapaa yerapaJaHraHJMIHHH 3bTH-

6opra oucax,
- [4

1 - Iu—=x)__ 1t (~xy)
Ia“%j' (S - T dt)dp(u) =
—00 \ —g '

T )=t (=R __ gt (a—3) | plt(e—y)
“'2]"; S(S GH(u=X)_g—it(u—r)_gita~x3) |, dt)a'F(u) -

it
-— 0

o
-

==

¢

* (sin(u—xy) ¢ sin (& — x5) ¢

( 3( =L Ly LICL dt)dF(u),.
0

- I( “Tl) slnt dt)dF ().

—C(u~xy)
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MaTeMaTHK aHaqH3 KypPCHAAH MabJyMKH,

(4
1 sint
lim —-S LIy
crtoo 1\:_0 ot (2)
¥ mby
1 clu—x,) |
S, ()= + S snt gt )
—ClU— X4}

ndona ¢ GyAnua TEKHC yeraparaHraHinp. Hewmax,

lim I,=lim s,(u)dF(u)=5chs,(a)dF(u).

c-+o00 Cc—++-o0
- 00

BepocuTa MUIOHY XOCHJ KHJIMII MYMKHHKH, 4 <X, Ba
u> x, Aap yuyH .
lim S, () =0.
C=++-o00
Haruxana
Xy +o0

im ( S.(w@F@=0, lim Y S.(£)dF (£)=0. (4)

c—++4-o0
—c0 . Xy

Illy 6unaH Oupra (3) nau Ba g’-'%f(1)ym<mvummu' KYDTAH-
. THAaH

1

1, arap x; < u < x, 6yica,
5y @rap L ==5x;, L ==X 6yaca.

" Hm S, ()=
c—++oo
Arap X; Ba X; HyKTanapuu F (&) GYyHKUHAHHHT Y3AYKCUS
- HyKTaJapH SKAHIHTHHH 3BTHOOPra OJCaK, OXHPLH TeHT=
JHKIAH
Xy

’ im S, (1) dF (1) = [aF@=Fx)—Fx) @)

C+00 .
£ X,
udona xocua Gyaanu. Arap /, wHTerpanHu
Xy Xy 400 )
I, = S S, (u) dF () +§SC (@) dF () + S S, (1) dF (@)
. &

-—00 N
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KYPHHHIIAA WOZanall MyMKHHAUCHHI 3bTHOOpPra oJacak,
(4), (5) napnan Ba OXHPrH TeHraMKaaH TeopeMa HCGOTH
Keaub uHKamu.

Hartnxa. flronanuauk reopemacn. Takcumor
dyHkuns ¥3 XapakTepuctHK dyHKUHACH OopKaau GHp Kuil-
MaTau anukaawann. Arap F(x,) — F(x,) anupma X; = 00
Ra F(x,) Gynkuusnn 6up KufMatau aHHKJAMWHHH 3BTH-
Gopra 0JCaK, Y XO0J14a IOKOPHAArH TeopeMajzal HaTHxa-
HHHT HCOOTH Kenub yuKamu.

XapaxTepuctuk QyHkuusaapaanu dotinananu6, wnopman
KOHYHHUHT KYAHIArH MYXUM XOCCACHHH KeATHPAMH3. Hop-
MaJ KOHYH GYAHYA TaKCHMJAHCaH GOFJHK 6yamaraH § Ba
7 TaCOAU(HUH MUKIOPJAPHUHT HUFHHAKCH SiHA HopMaa Tag-
ciumorra sra 6yaanu.

Nakuxartan xawm, Gorauy G¥amaran : Ba " Taconuduit
MHKnOpJaap MoC paBHILAA (a4, o2) Ba (a,, d?) mapameTp.ap
Gyanua rakcuMaauran 6y.aca, Yy x0an2 &+ {HFUHAHHUHT
XapaKTePUCTHK (DYHKUHACH:

f2e? 107
. Ha—_1 g, _°2
% (=2 o, ()=e " T.e T =
(3+33) (o403
=Mt e iacay- 2

- Hemax, & - v durnnan (a, + a,, o} + of) mapamerpan Hop-
MaJ TaKCHMOTra 3ra. '
Axcunua, ¢, (f) Ba ¢, (%) XapaKTepUCTHK  yHKUUAAAD
yuyH .
‘I
?1 (-9 () =e *
6yaca, y xonna

2 —-—gd
lat—a?l —tat— 4=

2 .
i ?(f)=e » Pa(f) =e ,0<o<1
6yanmanruun T, Kpamep HCGOT/IaraH, ABHH ¥3apo GOFIUK
Gyamaran & Ba 7 TacoAH(Hli MHKAODPJAAD AMFUHANCH E+m
IropMan KOHyH GYfAuda TaKCHMaAaHraH 6yica, Yy Xoama Ky-
WHAYBUHAADHUAT Xap GupH XaM HOpMan KOHYH O6Yfinya
TaKCHMJIaHraH GyJaanm. : .
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A napamerpau Ilyaccon KOHYHH OyfH4a TaKCHMJAHTaH
Taconuuii MHUKAOpP GepHAraH 6YACHH. YHHHT XapaKTepuc-
THK (yHKUHACH KyH#HAarura TCHI:

") = Me'™ —= e, M =k
o(f) = Me™ = Z gltk. e =
k=0

O (eify® - el
=e AZ ——(Mkl) =e e =exp[A(et—1)]. _
£=0 : ,
Suan y3apo GoraHK GyaMara € Ba v tacomuduil MHUR-
JOpaap Moc paBHWAa A Ba v napametpau [1yaccoH KOmy-
HH OyiiHua TaKCHMJIaHTaH 6yacun. ¥YJaap AUFHHAHCHHHHT
XapaKTePHCTHK (PYHKUMACH KYHHAATHNa TEHT:

?E-}-q(t) =e””“"”~e”"“ 1)'= e(H-v')(e“ ) .
Iemax, &7 taconndut muxaop * 4 v napamerpau Ilyac-
COH KOHYHH GyiiHua TaKkcumaaurau Gynanu.

II. A. Paiikos y3apo Gorang Gy/iMaras E Ba 7 Taco-
JHpuA MHKAOPAAPHUHT § 4% furunaucn [Tyaccon KOHYHH
6yfinaa TaKCHMJaHraH 6ysaca, y Xoada KYymuJayBYujaap-
Huur xap Gupu IlyaccoH KOHYHH 6yfiMua TaKCHMJAHTaH
6y AMILITHIHHNE HCOCT/IATaH.

3- §. YajayKcu3 MOCAHMK XaKHIarH teopemanap

l-teopema (Tyrpu JumuT Teopema)., Azap {Fa(x)}
MAaKCUMOMm PYRKYUANAP KemMa-gemauzi Oupop F(x)
maxcumom QPYHKLUAZA CYCmM AKUKAQUWLA, YARP2A MOC
{0,(8)} xapaxmepucmur PYyHKEGUAAAD KemMa-Kemauzl
¢ (f) xaparxmepucmur PYRKYLL2Q t Hune xap Oup 4exaun
OpaAUFIOQ MEKUC AKUHAQUAOL.

9-teopeMa (Teckapu JHMHT Teopema). Az2ap {e(f)}
| xapaxmepucmur EYHRKYUANAD KemMa-Kemaul y3nyk-
cus Oyazan Oupop ¢ (t) dyuxyusnza unmiaca, 0y xapax-
mepucmurx Pyrxyusrapea smoc {Fn(X)} maxcunom gynk-.
yussap Kemuma-xemauzu F(x) maxcusom @pynryusea
cycm AKuKAQLAcL 6a

2 ()= | ewdF(x) .

- o6yradu.



Teopemanapun HcGoTaaw yuyn Gup Heura €épaaMun
JI@MM4IapHH HCOOTAaHMH3.

1- 2emma. {F,(x)} TakcuMmoT byuxuuanap kerma-get-
Jury 6upop kamaimanadrau F(x) ¢yuxuusra CYCT SAKUH-
Jalin yyyy R =(— 00, 00) HHHI XamMa epaa 3uy 6u-
pop D wuyKraaap Tyniamupa n — oo aa Fp(x) - F (x)
MYHOCA0aTHHHT OaXXapUJIHILM eTap/H.

Mc6orTu. Mxuépuit x,, x, € D HyKTalnap yuyH
X; < X << X, TEHTCH3AMK YpuHau 6yaranjia

Um £, (x;) < lim inf F, (x) < lim sup Fy (%) < lim F, (xq)
(-]

n-+oco Ll n-+o00

6¥nanu. Nemak, :
F(x,) < Uminf F, (%) < Um sup Fo(x) < F(x,),
=+o00

n-+co
Jdekud D HHHT HYKTajJapy XaKuKufi consap TymaaMuna
SHYAHIHHM ybTHOOPra oJcak, y xoana F(x) HuHD y3JayK-
CH3/IHK HYKTajapuaa

lim £ (x) = F (x).

- remma uc6oTaanau. L.

2- nexma. Xap Kauaai {F,(x)} Takcumot byukuunaap
KeTMa-KeTJauruaad Oupop Kamafmadnuran F(x) byHkuHs-
ra cycr sAKUHAAWYBYH {Fan(X)} KHCMHHA KeTMA-KeTAHK ax-
paTHII MYMKHH.

Mc6otu. Afraduuk, D = {x,} xaKukui cousap Tyn-
/IaMHAla 3HY CAHOKJH TYIJIaM GY/CHH. X = X, ne6, JeMMa
wapruaa Gepuaran {Fn(x)} TaKcumoT dyHKuusap Kerma-
KeTaurunau {F,(x,)} 4erapa/sanrad COHJH KeTMa-KeTaHK-
HH XOCHA Kuaamu3. {Fa(Xx,)} HUHT 4YerapajaHrauJurHaan
doAnansauub, yunan sKkHHAaIyBYM {Fin(x,)} KucMuii ger-
Ma-KeT/IMKHU axpaTtamu3. duaH {F,.(x,)} KeTMa-keTAHKHH
Kypafinuk. By keTmMa-KeT/MK XaM uerapaJaHral COHAH
KeTMa-KeTAHK 6JArdiu yuyyH YHAAH AKHHIALIYBYY éan(xg)}
KHCMHR KeTMa-KeTJAHKHH aXPaTHl MyMKHH. Arap Fia(2,)}
Ba {F,, (x,)} KeTMa-KeTIHKHUHT JAHMHTJIAPHHH, MOC paBHLI-
aa G(x,) Ba G(x,) Guaan Gearuiafimus:

lim Fp(x) = G(x,), lim F,, (%2) = G(xy).

A}

By npouecchu nasom srrupu6,
{F:-xn (xl)}’ (= !t 3; {Fm‘x:)}'
b=1, 4 ..., {Faux)), (=1,% ...
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JIAPHHHT XOCHA KWJMHUILIWHY Ba
lim Fia (x)) = G (x)), =T, %

P .
SKaHHHH KYPHII KHHHH 3Mac. DHaH || Fea(X)|, =1, oo,
n =1, co MaTPHUAHMHT [HAroHa/JWna ETyBYHM TaKCHMOT
byukunanapaau tysuarad {Fp,(x)} aunarosan KeTma-xker-
JukHu oJaakauk. Mxtuépufi x, €D na {Fa(Xy)} coHaR
KeTMa-KeTJHKHIIHT OMPHHUM 2 — 1 Ta KUHMaTHiHHA I0KO-
punari {Fp(Xg)} KeTMa-KeTNHKKA TErHlJaH Oy IMacJAuTH
MyMKHH. Dy 3ca
lim F,m (x,'e) = G(xk),

n-+oo
JeMaKaup.

[Lly Tapana D na anukaaurad G (X) QyHKUHSt MOHOTOH
ycyBun Ba uerapasnavranaup. By ¢ynxkuuauu R na anuk-
JaHraH, MOHOTOH yCyBuH, uerapananran F(x) gysxuus-
raua, 0 vuHr R na 3uusaurniad ¢oiinananub, [aBoM ST
AWpHIL KHAHH 3Mac. Byuu yxyBuura xaBona Kujamus.

3- nemma. Arap o(x) byuknus R =(— oo, c0) na
y3/1yKcu3, derapananran GyJu6, {F,(x)} takcumoT GyHK-
UUAMAP KeTMa-KeTaIurd [ (X) TakcuMOT GyHKuMsaAra Cycr
sIKHHJALCE, Yly

oo o0

lim { ¢(x)dFa(x) = yqo(x)dF(x) (1)

n->o00
—_cc -—00

TEHMJIMK YPUHJH 6yaanu.
Mc6oTtu. Assano, arap a, b €R na F(x) yaaykcus
6yca,

b b

im (o (x)dFatx) = (o (aF (o)

n*ma ., a
HH YPHHAMAUTHHH Kypcataiiauk. Jlemma wapTuaan ¢ (x)
dynxuns [a, &] na_ TekHC AKWHJAWYBUH, YSAYKCH3IHP,
wy ca6abau HXTHEPHA &> 0 COH yuyH wWynzad |xp
Xp+1] €@ b] KuCMHB uHTEpBaAAap MaBXKya OyaanukH,
6apua & nap Ba X€|Xp Xprq] Yuyn |o(x)—o(x)|<e
TEHrCH3AnK YpHHJAKH O6yaann, Oauuran a = X< Xy < X3 <
< ... <Xa=0b HyKTANApnH F(X) HUHT y3AYKCH3NHK
HYKTaJapu cHdaTuaa TaHaall Xey KaHaaf 3auMANHSTra ONHG
Keamahan :
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Epaamun o, (X) = ¢ (xz), Xp < X < Xp4q QYHKUHAHN KH-
pHTaMHu3, y xo0azxa

| f e (x) dF (x) — Sb?(x) dFa(x) ‘ <lf<p(x)dF(x)—

__f o, (x) dF (x) |+|f 9, (x) dF (x) — Sb ?, (%) dF,.(x)l +

+ ‘ Sb?. (%) dFn(x) — }?(x)an(x)|=11 +h+ 1

TeNrcusnuK YpuuaH, Ywmby

14
/< SdF(x) =¢|F(b)— F(a)], ©)
I3 <e|Fy(b) — Fn(a)] 3)

TEHrCH3AUKIAPHUHT TYFPUJAHTHHN KYpHl KuflHH 3Mac.
Hkkunun Kywuaysuunu 3ca

N—1 N~-1
| 3 e IF (as) = F ol — T 0 () [Fa (o) —
k=0 . k=0
N~1
—Fa(xd] | =| X @ () [F (Xeta) — Fo (K] =
- k=0
N~-1

- 2‘? (&) [F (x&) — Fa(x2)]1
£=0 . ‘

Kypunumna uponanaw Mymxus. Adranaunx, M =m[ax | o(x)]
x¢[a,b) _
‘6yacuH, y Xonna erapau KaTTa n Japaa Gapua R aap
yayu : ‘
|F(x) — Fa (20) | < 37
“TEHICH3JIHK YPHHJAH Gyaaiau Ba 14)
Ay < 2 &
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€ HU HXTHEDHA Myc6aT COUJMTHHH 3BbTHGOPra OJraH X0/iAd
(2), (3) Ba (4) mau
b

-
lim { ¢ () dFa(x) = 5(9 (x) dF (x)

n-»co

a
Xocua 6yaanu. DHAH

oo

|T o (x) dF (x) — jqo(x)dh(x)k

- 00

-0

<|S o (x) dF (x) — j qo(x)dFa(x)l +

+ ”b ¢ (x) dF (x) —f@(x)an(x)\+

-]

+|[ e @dF ) — [ ox) dFatx) | =1, + L+ 1, 5
b b . !
K{wuayBumaapHu GaxomaAmus. Arap M =sup|e(x)]
6yaca, I, < M[F(a)— Fa(a)] HuHr YpuHAHIMCHHE KY-
puu Kuftud sMac. Bynna @ ni F (X) HHHT ySayKCUSARK HYK-
tacu ne6 ¢apas KuaHo, n Hu WyHaak TaHAaAMH3KH, HA-

THXana
Li<e (6)

Gaxapusaani. Xyand, WYHHHTIEK, .
: Iy <e. . (7

Hatuxana (5) na @ Ba & Jjapuu F(X) HMHr ysaykcus-
JIMK HYKTaJapu cudaTuna Tauaal, eTapauua xartra n Jap

yuyH
L, <e (8)

Hu Xocun Kuaavus. (5) — (8) napaan  JgeMMmaHuHr HC6O-

TH KeaHO YHKanu.
TeopeManapHHHT HCOOTH. 3- teMManan n — a4

on () = jem dFa (%)= f"m dF (x) = ¢ (2).

By aca 1- TeOPEMAHUHT ¥ PHHIHIUIHHY K¥pcaTamu.
11—256 e )

.



2- nemMara kypa, {Fa(x)} Takcumor byHKIHANAD KeT-
Ma-KeTHMuruAaH F (x) ra sKuHAQWYBYH {Fn (%)} KucMuin
KETMa-KeTJINK aXpatué OJuIl MYMKHH. 2- TEODEMaHH uC-
6oTsaw yuyH F (X) HUHT TaKCHMOT DYHKLMANUTHHN Kyp-
caTHil Kujo0si. Arap F(x) TakcuMoT (yHkuus 6yaMaca
344, ¥ x0/na 8= F(+ 00 —F(—o0)<1 6ynap snu. Ma1e

- AYMKH, ¢ (£) xapakTepuctuk (yHKIUSA UXTHEPUA [— =,
<] mna wHTerpainamysus, ¢ (0) = lim 94 (0) =1 Ba ¢ ()
fi—+co
HHHT y3AYKCHSAHTUHH 3bTHGOPra OJCaK, WyHAad erap-
JHYa KHYMK T >0 TONMMJIAaAMKM, OJAMHAAH TAHJAHTAH &
e < 1-3,8>0) yuyn

2_’, jcp(t)dt,>l—-;—>6+—;- (9)

Wynnatt X > % Ba wyHnalh k>K (K — erapauua karra)
TaHJAall MYMKHHKH,

Frg (X) = Fr (= X) <34 4.

HUkkuHYu ToMonman

T

jq;,,k(t) dt — j" S eitx g |dF,,k (x) <

1 -—00 -1

k] .' .
<L[ { el dt [dFy, (x) +
<X s

+ y eltx dt ] dFy,, (x) ' . (10)

fx1>X -«

ETapau karra n nap yuyH KyAuarn TeHICHSIHK ¥pua:
, U ‘s‘eux dt]dF,,‘ (x) l < 21:5'.' dFp, (x)< (218 +‘:") . (11)
<X —s T Mi<x )
162
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HMwony Xocual KHAKII MYMKHHKH,

g <

5'[ § eits dt ]dF,,k x| < j‘ S‘ eitx di ldF"‘ (%) =

1X1>X —< JXI5X —=

Itx — —ix
= € ‘_xe dF"k (X) <
N (x1>X
"2 gnexdFa ) <Z  (12)
< x— sintXx ay L x
1x1>X

(10) — (12) nau

-7

HH XOCHJ Kuaamus., Bynman k— oo na

e
27

£ [ ewar| <o+ 5

<

Xocun xuaran udonamus (9) ra sua HaTHka Gynnu. By
aca F (x) HUHT TaKCHMOT QYHKIHS SKAHJUTHHH KYpCaTafH.
Teopema uc6orura 3bTH6OP Oepcak, {Fp(X)} Takcumor
(GyHKUMANAp KeTMa-KeTJIMTHHHHT 6apua KHCMHA KeTMa-KeT-
Jukaapu F(x) TaKcuMOT QYHKLHATA CYCT HHTHAHIIHHH K-
pamu3. Bupunun Teopmara xypa F (x) ra moc xapakTte-
puctHk QyHkuua ¢ (£) Aaud n6opar Gyanaau.

Vi BOBrA JOHP MHCOJIJIAP

1. Kyfingarn ynknuanapaad xaicu GupH Xapakrepuc-
THK (ydKuus 6yaanum: :

a) .1 —ll— t;

6) =%

B) sin £
r) cos f;

l.
) 7@t o
- , 199



2. Kyfiunaru xapakTepucTHK (yHKLMAAapra MOC Ke-
JIYBUH TAKCHMOT (QYHKLHANADHH TOUMHT:

a) cos t;
6) cos? ¢;

B) kzoak cos k¢, 6y epaa a,> 0 Ba Zak= 1.

k=0

3. Ky#iunarn TaKCHMOT/IApHHHT X4PaKTePHCTHK ¢byuk-
UHATAPHHH TOMHUHT:
a) (— a, @) uHTepBaJNarH TeKHC TaKCHMOT;
6) GMHOMHAA TAKCHMOT;
1

1
H 1K LM =,
B) 3HUMHK (yHKUMACU p (X) =TT =
TAKCHMOTH:
I') 9KCMOHEHIHaJ TakCHMOT:

F(x) = {1—e‘“‘. x>0
0, x < 0;

6yaran Kowu

R) 3UYMHK YHKUUACH

xl

p(x)=5e

KYpUHHIIZA GYAraH HKKM TOMOHJaMa 3KCMOHeHLHAN TaK-
CHMOT.

-~ 4. Arap ¢(f) xapakTepucTHK (yHKUus 6y.aca, y xoana
‘ f(t)y=e

@YHKUMA XaM XapaKTepHCTHK GYHKUMS 6YAHIWLHEE HCOOT-
JIaHT,
5. Arap ¢ (¢) xapakTepucTak byuxuus 6yaca, y xonna

t

1: .
g(t) =7 j o(¢)dt
0
yHKUuA XaM XapaKTepHCTHK yuKuus -6y AnmEHH UcHOT-
-JIAHT.

6. UxTuépuit xaxuxuft ¢ (£) XapakTepucTHK ¢yHkuus
KYAHAard TEHrCH3MHKAAPHH KaHOATIAHTHPHUIHHU KYpCa-
THHT: S

6e

g e
1



1—o(2t) <4 (1 —9(D)
1+ ¢(28) >2 (9 ()

7. Yoy

1 1 T
o ()=gp O=gp %) =gz

XapaKTepUCTHK (QyHKUMANAp KYHuAArd

1 k3 X
pi(x) = 0 P2 (x)=—"F3 Ps (x) = prgrs
2ch - 4ch? g 2sh 5=

3nuauK (yHKUHANApra MoC KeJAUWHHH HCOOTAAHT,

8. Arap Tacoauduit MHKLOPHUHI 3HUJIHK pyHKIHACH
MaBxyza 6yJca, y xoaaa ¢—»oo na 6y tacoanut MEHKAOP-
HHHI XePaKTePHCTHK (QYHKIHACH HOArd HHTHIHUIMHK Kyp~

CaTHHT.
9. Ky#hnparnua aHHKJAAHTaH ¢yHKuMAaap XapakTepHuc-

THK (yHKuHA OYJanHMA:
1) f(&) =F(—18);  FE+20)=7()
9) F(t) =25, 6y epra 0 <t<a?

a ?
10. & Tacoaucduit MUKIOPHUHT 3HUIHK (QYHKIHACH Ky-
Auparyua:

0, arap x <0 G¥uxca,
x) =4B8* Le1 B« v
p(x) Iw * e, arap x > 0 6yaxca,
. Bt —a
y xoapza a—»oco Ad Ja
MapaMeTpAH HOPMAM KOHYHTa HHTUIAUWIAHM . HCOOTAAHT.
11. Arap & Tacoauduit mukiop A mapamerpau Ilyaccom

KOHyHM 6 Huua” TAKCHMJIAHraH 6yaca, ;727 tacoudunt

tacoauduit Mugaop a =0, a?=1

MHKOp A — 00 1a (0,1)-HOpMas KOHYH OFfiH4a TaKCHMJAAH=~
raHuHM KypCaTHHT.



VII BOB
MAPKA3UHA JIUMUT TEOPEMA

1- §. Macananunr Kyauanuu

Kyn xoanapaa raconudmuit MHKAODAAD AUFUHAMCHHWHT
TAKCUMOT KOHYHJIADHHH aHUKjawra TYFpu keaagu. dapas
KuJMafIuK, ¥3apo GOrauK 6§amaran &, &, ..., £, Tacog i-
Gnit MUKAOP/AaPHUHT AHFHHAUCH Sp =& + & + ... + &,

Gepuarat 6y.cun Ba xap 6up &, i = 1, n taconuduil Mux-
nop ,0“ €ku ,1* KuAMaTHH MOC paBHwaa ¢ Ba p 3XTH-
MOJAMK OuJaan Kabya Kuacud. Y xoama S, Tacoaudpui MHK-
A0p OHMHOMHMHAA KOHYH 6y#HHYa TAKCHMJAHraH Tacoauduh
MHKAOP G6¥/116, YHUHT MATEeMaTHK KYTHAMIIH np, AHC-
NEepCHACH 3ca npq ra TeHr 6Yaamn. S, Tacomuduit MuKnOp
» 1, oo, n KuAMaTIapDHH KalyJ Kuaa osaau Ba AeMak,
7L HUHT OPTHUWH GuJaH S, TaCOAHGHH MUKLOPHHHT Kaby.
KHJaauraH KHAMaT/apd uCTaJAraHya KaTTa COH 6yuiH
MYMKHH, IYHHHT yuyH Sp Tacoauduii Muknop ypHura
: L S,—A4,
Nn — B,
Tacoauuil MHKAOPDHH KYpHIl MaKcaara MyBOGHKaup. By

udonana An, Bn nap n ra 60rauK 6yJaraH counap. Xycycas,
Apn Ba B, sapuu

An= MS,=np, Bn= DS, = npg

KYPHHHIIAA TaHJaHCa, Y X0a4a Myasp — JlanaacHUHT HH-
Terpajl TeOpeMacHHu KyHduaaruya GaéH 3TUII MYMKHH: .
azap 0 < p < 106jaca, n— oo da uxmuépuis a, b€ (— oo,
o) na

b Z

Sp—np _ 1 - _;'
P{a<y—n‘T <b] ‘/2—“:—“ (4 dz (1)
MyHOcabam Ypurau 6jradu.
TaGuuit Gyuna cason tTyrunapu: (1) MyHocabaT uXTHE-
pu#t Tacoaudui MHKAOPAAp yuyH XaM Ypuuau 6yaagumu? (1)
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YpuHaM GYaumu yuyH S, AarH KYUIHAYBUHJADHHHT TaK-
CHMOT (DYHKUMANAPHTa KaHZa# WwapTiap Kyduw kepak?

By macaaauu xan guauwna 1. JI. UeGuwmeB Ba yHHHT
worupasapy A. A. Mapkos, A. M. JIanyHOBHHHI XH3MAT-
JIapH KATT4AHDP. YJapHUHT TaAKHKOTJ4PH LWIYHH Kypcara-
OMKH, KYwWuIyBYd TacoamdHii MHKAOPJApra xyAaa XaMm
YMyMu#i wmaptiap Kyfum MyMKHH 3KaH. By wapTiapHuHr
MaBHOCH aApHM OJIMHTAH KV LUIHJAYBUHHHHT YMYMHR AUFHH-
JIUTa Ce3HAMaNWAUraH TabCHP KYPCAaTHIIHHH TABMUHJIALIAKD.

Mucoa. Taxpuba cu30T CYBJAAPHHHT YYKYPJAHTHHH
(ep 103nunan) yauawaaH u6opaT O6Facud. Anbarra yayaiu
HaTHXacuaa Ay KyHunaguran xatonap xyaa Kynm ¢ak-
Top.sapra 60Fa4K. By (akTOpJapHHUHT Xap OHpH MabAYM
XaTora oaub Kequld MYMKHH. JIekHH, yauawiap COHH
eTapinua kaTta 6yau6, ynap Gup XHJ IUapOMTAA 0JHO
Gopusca, yadamna Ky3aTHJAa€TraH XaTOJHK Tacoaucdui
MuKaop 6Yau6, XKyna kyn COHNATH, KATTANHTH XKHXATHAAH
cesusapcu3 Ba y3apo Goraug Gysimaran tacoamduit xato-
Jap AMFMHAMCHAAH uGopar 6§aanu. Y.vaw HaTHkacuaa 6y
XaTOM4PHHHT GHPrajMKAard TabcHpu ce3unapau Gyaanu,
WYHHHT YYYH XaM Tacoauduit MHKAOPAap HHFHHAUCHHUHT
TaKCHMOTHHH TONHII KaTTa axaMusTra sraaup.

Tabpud. &, & & ... & ... Taconududt mug-
LODAAp KeTMa-KeTAHrH Gepuarad GjacuH. Arap wysAad
{An}, {Bn}, B»> 0 connap KerMa-KeTJMrH MaBxyn Gy.a-
Caku, n— oo jaa h

_E1+E2+-°' +EH_AI1 .

X ut

1 -
> o Se 2 du

- 00

MyHocabar x €(—oo, oo) na Gaxapuiaca, &, &, « ..
Es, ... TACOAMDHA MHKAOD/Ap KETMA-KETJHTH YUYH Map-
Ka3ul aumum meopema ypuuau nehunanu. By xoana

G 4+6+ ... +E,—A4,
B

Taconuduft MHKIOP 72— 00 a QCUMIMOMUK HOPMALR
maxcumMLarar Aeduaanu.
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9- §. Bup xua TaKcHMaaHraH GOFJIHK O6yamaraH
tacogu(Hui MHKLOPJAp KETMAa-KETJHTH YuyH
MapKa3Hi JHMHT Teopema

MaTeMaTHK KyTHJAHLIM @ BA Aucriepcuscu o Gyarad
GorauK GyaMaraH, OUp XxHJ TaKCHMJAaHraH {3} Tacomudui
MHK 0P/ KeTMa-KeTAUrH Gepuran 6Y/cuH. ¥ MyMHAIHKKA
sapap KeJATHpMacAaH, a == 0, ¢’ = 1 ne#mns. Kyf#iunaru
TacoAU(HHA MHKIOPJaPHH KHPHTAMH3:

Sn

- Sn=El+EQ+ LU +Em 'nn:ﬁo

Teopema. fOxgopuda reamupunsearn {&} Kemua-
Kemaux y4yw n— oo da

X 23
P < X} ‘—/—;—;— S.e—2 dz

— 00

mynocabam uxmuépult x (x € R) da 6asxcapuradu,
Hc60T. TeopeManun ucOOTJAAI YUYH 7 = 00 A4 7n Ta-
conuduii MHUKIOPHHHT XaPaKTEPHCTHK (GYHKLHUACH Py ()
P&l
HHHr ¢ 2 Ta MHTHJAHIIMHM KYypcaTHIl Kudos. &, &, ... .
¢, Tacoauduir Mukaopaap ¥3apo GOFAMK OF AMarau/uru
YUYH, XapaKTepHCTHK (YHKUMAHHHT XoccacHra Kypa

25 () = " (=), (n
6y epaa ¢ (f) = o, @

§, Tacoauduf MHKIOPIAP YEKAH AHCTIepCHsAra ara 6y.-
FaHJMTH Y4YYH, XapaKTepPHCIHK (YHKUWAHHHT Xoccacura
Kypa

o) = 1 =5 - (1+e(,
6y epana t—0 na e (£) = 0.

L ynunraex, |
<P(f/ﬁ)=1—-2f_,_’l__%e(/:_l_), @)
o™ (t/y'n) = (l —%—- ;_; e(;/t—;)\)n'\'(l _ ';_:1)"
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Wykunr yuyn uXTaépuit (HKCHpJAHraH t€R na(l) Ba
(2) nan n— oo Aa '
1

9., ()€

Sicanu kean6 unkaad. Ly Gunan TeopeMa uc6OoTAAH AH.

3- §. BorumK Oyamara tacogucduit MEKROpAP
KeTMA-KEeTJHIH YYyH MapKa3uA JHMHT TeopeMa:

Borauk 6yamaran {%a} tacoauduii MHKAOP

KeTJIMrH YUuYH
My = Qg Dty = o

Jap KeTma-

6yacud. KyAnnard GeqaruaaliaapHi KHpATaMH3:

a 1 ;
An=2akt B,%:_'Za%’ Sn=E1+Eg+-.. +Eﬁr
k=1 k=1
_ Su— A .
M = .Bn ’

Fa)=P <) Lo =5 % ((c—ay dFs (),

k=1
|x—akl>1BIz

Fo () = Me™,  on (t) = Me"™
Teopema. Mxmuéputs © > 0 yuyn n— o da
Ln (l) — 0 ~ (1)
6y.aca, {&n} VEYH MAPKA3UL AUMUM MEOPEMA JPUHAU

6yaau.
(1) wapT Jundbepz wapmu AeAHAANH. Jlunpbepr

WIapTHHHHT 02:XapHIHLIA HXTHEDHA X2 Aa B.}_.(ek — a) Xy-
LIy BYHNAPHHHT TEKHC papuinaa anuxm’;mnu TabMHH-
Aafiau. XakuKaraH XaM,
P (& — ae| > Ba) = S dF, (x) <
|zr—-a,‘,|>=B,l
1 )
< B,y S (x — au)* dFy (x)
lx"akl > =B,
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SKaHIHHHE 9BTHGOPra OJHHCA,

P{max s — @ > Bi) = P[ U5 — a] >'=Bn)} <
. o ;o

<E P(% — a) > By < WZ j(x_ak)a dF, (x).
R=1 n )

=1 | x—akl > :Bn

Arap JluunGepr wapru Gaxapuaca, y xosza OXUPTH TEHr-
CH3/IMKHUHT YHT TOMOHH, T > 0 COH Xap KaHuiaf 6yaraHna
XaM, n— 00 Jla HOJIra HHTUJALH.

TeopeMaHuur ucéoru. Afraiinuk,
' &, — a,

Ppn () = Me™en = Me" ~ B,

6yacun, y xoana (&} Tacomudui MHKAODJAD KeTMa-KeT-
JIUTHHHHT ¥3ap0 GOF/AMK 3MaCAHTHHH apTHOOpPra oJcak,

en@® =[], 2
k=1
6yaanu.
Teopemanu uc6otaam yuyu (1) wapr 6Gaxapuaranna
lﬂ

SKaHHHA KYpcatuw Kudoa. Mabaymxn, uxtaéput o« > Q
XaKHKHA COH yuyyH*

!
. (ia)* al+1 _
e:_z% <m, [=0,1,2 ... @3
k=0

-

*XaKukaran xam, , ‘,'

{ -1
DT Y PR YL P O
5 k=0 Al

k=0 Al
3 -1 *
ix)k x! al+1
el — (x)* dr< \ 2 dx = .
<(5 go RS ) T T aE
. 0



Ba uxTuépui B (Iﬁ]\< -;—) yuyH
In(148) =8+ Ra |Ra|] <P @

TeHrCH3JAUK YPHHIH.
Texmupub KYPHII MYMKHHKH, uxtuépuiie > 0 Ba n fa

Di,, <¢ + S\xﬂ dFp (%).
lxl> e
JHemak, n— oo na
Dz, ,— 0. (5)

V xoana (3), (5) ra acocau Gapua 2 Ba erapauya Kart-
Ta 7 yuyn [f < T < - oo mapThu KaHOATIAHTHPYBUM ¢

Japaa
ppn(® —1 =M Ean—1- i, )<

12 12 .
<"§' ME%,II = ?Dqk,ﬂ_.o'

LLynunr yuyH

=1

i 9n(d =310 0= 3 10 [1+ (2, (0= D] =
. k=1

= 2 (q’k,n (t) - l) + Ra (6)

k=1

diopmyaa YPHHIHAHD. Arap (4) nbonanu 3pTHGOpPra oJjcax,
(5), (6) ra acocat

n

<3

k=1

Rn (Pk.n (t) —1 1)(

2
Ppn(f) — 1‘ < max
’ 1<k<n

*17‘1'



n

X%

k=1

B (8) — 1[< @an () — 1

D g2
max . EM ko
1<k<n = 2 =

£
=7 2% [ona () = 1[0,

(6) naru Gupunuu Xapuu xyhHaaruua Hpoaanafmus:

3, Crnl) = 1) =~ =+ om,

Oy epxaa

n
i . t%2
R R . 1

;?::“ n—oo na p,— 0, JHIHHH KYpcaTaMus, XaKuKatan
’

anl< kZ:l\s‘ eits — | — jtx +.t.2_2£ \dF”'k(.‘{C) +

lxl<s

_I__
Py

J‘ eitx — | — itx +‘—ﬂ2"_’|dka (x) <

Ixi>e

: 13 50
<X | BEar, 0+ o 5 BT dF, , (x) <

13 “
<= me, + oL,

Uxni&puit >0 yuyn pa 1< T wa
PTHH KaHoaTaan-
THPYBYH X3p KaHAaHl ¢ yuyH e nH wywAall Tawaam MyM-

ltl "l Y (4] ‘
KUHKH, “e=—e < < ypunau 6§aanu. Hixauum TOMOHAAH,
XyADuw Wy e Jnapaa WyHpah n, MaBKYLKH, 713> 1, 6ya-
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rauga 22 La(s) < —g— 6ynanu. Jemak, HXTHEpHR 7 > 0 Ba
T yuyu t€[—T, T] wapTHH KaHOATAAHTHPYBYH tvnapﬂa

lo] < = . N

eTapaMya KaTTa /L JIap y4yH YpHHAHM SKaHHHH kypamus. By
3ca ¢ uuHr Xap 6up ¢t € [— 7, T] uekan OpajHFHAA pn—0
sxanunu Ouapupasu. Llynnaf xuaub, n— oo Aad (6),
(7) nau

#] 2
Ine ()= “% + et Ra— _%v ‘
n

f’bHH

Xycycan, arap {&) Taconudui MHKAOpJAD KETMA-KET-
JUTH GHp XHJ TaKCHMJAaHrauw Gyuca, y' X01Aa IOKOPHIATH
teopeManan 1- § narH Teopewma xenub uyHKangH, XaKHKaTaH
xam, 6y xonna B2 = 621,00 < o? < oo Ban— 00 a HXTH-

épuft = > 0 yuyH

G3

La (<) =iS (x — a)? dF (x) — 0.
o 1 —al>wVn .
Anragiuk, 6upop 8 > 0 coH yuyH
€2t = M, — al't
MaBX Yyl 6y HH Ba
Cn= i catd

k=1

ﬁennmc. : :
Teopema (A. M. JlanyHos). Azap n -+ oo 0a

TC{L; ~ 0 wapm 6axcapuaca, n + o 0a P (1, < x) > P (x)

n
mynocabam x €(— oo. o) da Gaxcapuradu.
Uc6oru. JanyHos mapth Gaxapuaranna JuinGepr

WapTH YpHHJH OYIHIIHHH KypcaTamHs. lx — ag] > <Ba
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TEHICH3JHKAAH Y6y

|x —as]
—B, = !

HH XOCHJ KHJaMH3, y Xoaja

73 | c—ardnm<

k=1
[x—a k‘ ><B n

1@ 1 : 243 C
20 Y — X—a dF, < —25 —s 0
< Blzlkzl (“:Bﬂ)5 S‘ I kl # (x) = 'Cﬁ B,2l+6 f-+00 ’

IX—a,|><8,
6y 3ca TeopeManu HCOOTJafiau.
Mucoa. Ky#unarn 60raug 6yavarau Tacoauduit Mug-
AOp/ap KeTMa-KETJHTH YuyH MapKasuii JHMHT TeopeMma-

HHHT §DHHJMJHIH TEKIHPHACHH:
1

1
Pla=tk) =5 *h, PG=0)=1—k 2,
Eunwm. Jlanyuos waptuun TeKILIHPaMHU3:
3

2 512
M, = 0; =k =a; B2~A n

n
__ 1502, _ 5/2 72
G=ES G=Yk ~an
k=1
Ilemag,

Cn Agn7’2
B, a2

n—-+co

Ulyunah KuauG, Mapkasui JUMUT TeopeMa VpPHUHAH 3KAaH.

4- §. Jloxan aumuT Teopema

By naparpadna 6up xua TaKCHUMJAHTaH, GOFJHK 6y.-
MaraH TacOAH(GHA MHKAODJAp KeTMa-KeTJuru YUYH JOKan
AMMHT TEOPEMaHH KeaATHpamH3. Arap wynpaf @ Ba £ >0
COHJIAD MaBXYA OY.H6,

oo

D PE =a+rh)=1

h='Ce
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TeHrJHK Gaxcapuaca, y xoana & tacoaudui MEKIOp % Ka-
OaMAL NARNCAPACUMOR MAKCUMOM2a I2Q JeRUNaLH.
£ aca  NAHICAPACUMON MAKCUMAQAH2AHK macodugpuis

Muxdop AeAnnanH.
Bunomunaa Ba [lyaccoH KOHyHJAapH GyAHua TAKCHMJAH-
ran Tacoauduii MHKAOpJAp NaHXAPaCHMOH TaKCHM/AHraH

tacoauduii MHKAOpAApra MHCOJ 6yna oJianH.
Jlemma. § MaHXapacHMOH TAaKCHMJAHTaH Taconaduh

MHKZOp GyJHIIH Y4yH OHPOD t = 0 na & TaconHpHA MHK=
JOP XapaKTePHCTHK (YyHKUHMACHHHHT MOAYJH Gupra TeHT

6y uiiK 3apyp Ba €TapJHAMD.
Uc6oTH. ¢ TacoaudHit MHKAOPHH MAHXKaPACHMOH TaK-

cuMmJsaHraH ae6 ¢apas KHJACaK, y X0JAa

17 o0 -]
2 it (a-+kh) . 2
fE (t) —_ Me“E — pk e, =elaf Dx elﬂlk’
R==—c0 k== —o0

6y udonana py = P ¢ = a + kk), xycycan ¢ = .27’1.‘ aa

=

(-]
2= a 2xlk K
Se (7;) = ™% 2 Pre @ =e™FE.

R—= ~—00
- Ilemak, 6yHAaH ‘
27
A Rt
Suau, $apas Kuaahmk, Gupop £ + 0 na & TacoAuHir
MHKAOP X8paKTepPHCTHK (YHKUMACHHHHT MOLY/H Gupra

tenr G6juacuu. By aca 6upop 0 nafe (4) = e” sxaHJMrHHE
KkypcaTaaH, €KH -

e"* dF (x) = "

g—23

OXHPrH TEHFAHKHHHT HKKa1a TOMOHHHH e -ra 6y.auG,

[}
* e

j.' el =0 dF (x) = 1
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-

HH XOCHJ KHJaMH3, HATHXana

S cos (t x — ) dF (x) = 1.

- 00

Byunxan

cos ({tx —0) =1

x=2 -+ k-t?f
1
KeJu6 uHKany,

JlemMma uc6otnanau.

Arap xeu 6up b (—oc0< b <oo) Ba hy > hpat Taconu-
¢uit MAKROpHUHT Gapua KHAMaTaapuuu b +kh, kypuuHwna
Hponana6 6yimaca, y xo1aa £ coH TAKCHMOTHHHT MaQKCU-
Maxr xadamu nefunamu. DuaH §083 covy Eny .o 60F/IHK
GyJ/MaraH, maHapacMMOH TaKCHMOTra sra Gyaran Ba GHp
XHJI TAKCHM/IaHTaH TaCOAH(DHA MHKAOPNAD KeTMa-KeTJAHIHEH
Kapafimus. ¥ xonna Sp =& 4+ ... + &, Auruunn XaM nau-
XAPACHMOH TAaKCHMJAHTaH GYJAH6, YHHHT KHAMAT/IapHHH
{ra + kh} xypuuumna ubonasam MyMKHH.

A#rafinuk, Py (k) = P (Sp = na + kh) 6yacuu,

20 = XA A~ MS,, B = DS, = nDt,,

n

Kyhunaru ukxu teopema B. B, I' HeJIEHKO. TeopeMacHaup.

l-Teopema.Azap0<DE,<oodjuwa, Yy  Xxoada
n—~ oo da . :

B 1 _ zn,k
CF Pa(l) ———e T —
7 Pn (k) 5
MYHocabam k 2a nuc6aman meruc baxcapurumy yuyn
h nune maxcuman xadan Oy auwn 3apyp ea emapauoup,

Mc6or. Arap & makcuman KajaMm GyJaMaca, y xoana

n :
Sa = Z § AMFUHIMHMHT SHT AKHH KHAMaTaapH opacHaaru
k=1
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dapk dh nan xuuHK 6yaa oamadaw, 6yHna d ymey S. iu-
FUHAH Kab6yJ KHAHWIM MyMKHH 6yarad KHAMaTiapd admp-
Ma/NapUHHHT A ra GY/NHHFAaHHUHMHI SHT KaTTa YyMyMHR G6Y-

JIyBYHCH. .
Arap £ MaxkcuMaa Kajam Gyamaca, y XOaAa A HHHT
Gapua kufimataapuna & > 1 6yaanu. ‘
(k=12 3,...) Ba Sp Taconuduii MHKAOPAAPHHHT
XapaKTePHCTHK (YHKUMANAPH MOC paBHUiLa _

f (f) — Z P elat+ltkh = eikt 2 De veukh’

-]

J1 (f) = eiant 2 Py (k) elter,

k= — 00

Oxupry¥ TEHTVIHKHBHT HKKajda TOMOHHHH g—lant—itht yhona-
T

> Mt T
ra xynafTHpu6 xamMmaa — 4 Ba 5 OpaJHKAA HHTerpanaao,

Ky#AuaarnHA TOTMAaMH3:

, =R
2%
"y P,., (k) = 5 Vid ® e_—lauf—ltkh dt.
-3

Arap_hk = Bu-2,, + A, — an SKaHWHA a'sm6qpra oJIcaK,
K’Ill
2 A -
Zp, )= | SO e nas, gy,
—r/h
ltA,l

—

6y epna () =¢ " [ ().
Unrerparna x = B, aaMmalTHpHI 6axapuo,

wB”
228 B od
nhn P" (k) — Xrl(zn’ ‘xfr*n(-B—n) dx
) wB" '

o cm—

. [}
12—256 - o ' 177



TEHCJMKKA ora 6yjaamu3. MabiyMkH,

2
Zn,k

~

l 3 l T —‘Zn‘kx—.—
_/'2—‘_:8 = 5z e dx.

x?
2

duaM Kyhunaru
2n,k

R, = 21[% P (k) — 7;?3— I ]

aAupMaHu 10Kopunan Gaxosaiimus. Iy wMmakcamna YHH
TYPTTa KHCMra akpaTamus;

n=11+12+13+14,

. A
]1 B Sv e —lzgpx [f-l’ll kg_) —e ar?:, dx,
. s n .

x? ! —izy, px
- {2z X — = n, R’ X
]2 T= e 5‘ e n,k 2 dx, Ia = Se f*ﬂ(—E;‘) dx’
Jx] > A
eB <lxl<x_B_"
n nl
- iz ¥ X . X
I, = (g~ “n% " fprn (3—) dx.
n
AL|x<1:B,,

A >0 erapanua Karta, € >0 erapauya KuMYHK. Coy
GyJicMH, YJNapHHHT KHAMATIAPHHM KeAMHPOK TaHMAAafMu3,
2- § naru TeopeMara Kypa ¢ HUHT MXTHEPHH YeKH opa-
JHKAArH KWAMAT/apy y4yH 7 - oo Aa

13
t — —
©fEn | — L2
7o) —e
MyHOcabar ¢ ra HucOGaTaH Tekuc Gaxapuisaau, GyHian
A con xap Kaumait Gyaranjga xam n - oo 1a -

‘ - 11 d 0
6ynanu. Cyurpa ' v .
x7 A?
[12]<je 2dx<—2z 2.

x> A
- 178



Iemak, A nu Tauaaw xucobura [, HHTErPAJIHK HCTAAraH4a
KHYHK KH/IUO OJHIIHMH3 MYMKHH.

Arap §; nap h Makcumasa KajaMJd, NaHXapaCHMOH Ta-
coauduil MHKIOPJAp SKAHJMTMHH 9BTHOOpPra OJCaK, HXTH-
épuit € >0 COH yuyH myHAa# ¢, >0 TONHW MYMKHHKH,

E<lf| g%‘—e
na
fi<e ®

TEHrCH3NHK YpH4au Gynamun. OXHPrH TEHICH3/IUKHH SBTH-
Gopra oJraH xonana

\L| = S i (Ex;.) In dx < e 2B (% —e )
B

B, < il < —

n
h

MyHoca6aTra kenamus. ByHnad aca n -+ oo aa
' I; -0

Oy K Keau6 YHKaaH. , .
Teopema waprura kypa ¢ =0 HyKTa arpoduna f* (¢)
XapaKTePHCTHK (QYHKUMAHH KyHRHAarHda

Fr(t)=1—S+ o)

- @3WKMMH3 MYMKHH Ba || << ¢ na
of g2

4

< 1—S<e

TeHrcu3aukka sra 6y.amus. Hatuxana |x| << B, 6yaranaa
’ no? {2 " :

e < Fel

<e "=e
6yaanu. Lemak,

eB ?

N o—— © 0

|1..,I<25 e 2dt<2Se .

A A ‘

- _ ¥y



—g

....iv4 HH TaWJam xucobura # — oo aa
]4 g 0

. SKaHJHTHHU KYpHIl Kufinu smac. Teopema McCOTMaHOM.
-~ Arap GorauK Gyamaran {5} Tacoaucmit MHKAOPAAD KeT-
Ma-KeTJHru aGCoJIOT y3MYKCH3 TaKCHMOTIa ra 6yJca, y
Xonaa Kylunaru Teopema ypHHIHAHP. ,

2-teopeMa. {4} 6oraux O6yamazan macodugui

Muxdoprap rxemma-gemauzn ymymui F(x) maxcusom

Pdyuryusza s2a 6YACUK 8Q YAAPHUNE JPMA KULKMAMAGDU

Xamoa ducnepcusiapu wexau 63aub, 6upop ny Homepoar
n~—4{ip

Gouinab VD aurunow p, (x) 3usaurx dyuryuseza sza
1
6yacun.

2=

Myrocabam n -~ oo da x (— oo < x < o) 2a Hucbaman
- IMeKuc oOaxcapusuuin Y4y Pn, (x) < oo menzcussruxnu

KAHOAMAAHMUPAOUZAK N, COHHUNZ MA8xCYO 6Yaumu 3a-
Pyp 8a emaparudup.

By Teopema xam Gupunuu Teopemara yxwauw Hc”oTaa-
H3aH. ’
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3. Kyfunaru ¢ taconubuit MHKNOpAap Y3apo GOFJHK
6yamaca, y X0142 yJaap YYyyH Mapkasufi JUMHT Teopema
ypuuan 6yJjanuMu? '

8) Plw=+ 20 =1,
].

6) Pla=it 2} =g, Pla=0)=1— —

&.{h &, ... Tacoaudut MuKaOpAap GOFIUK Gjnuafaif,

Oup\xun TakcuMmaanran Ba M5 =0, Dg =1 6Yyaca, y
X041 )

.

_ “5+...+E
K G~ Y- |

Muknop (0, 1) mapaMeTpau acCHMNTOTHK HOpMaJ Gynalﬁnﬂé
HCOOTJ/IAHKT, '
5. Arap f(x) [0, co] na aHugaaHraH ysAyKCH3 Ba
yerapaJaHrad Qyuxkuus 6yaca, y xonza ks >0 yuyn
. 003
hye
lim 3 f (% + =) o e=hn = fix + &)

n—~e p=0

-

- 6YNHWHHK HCGOTJIAHT. : .

6. A xoaucanuur i- TaxpuGana pyd 6epHIl SXTHMOJIH
pira TeHr. n Ta ¥3apd) GOrauK OyaMaraH Taxpubaga
A XoaucaHUHT DY~ 62pulyiapd COHH w 6YJca,
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VIII 606
MATEMATHUK CTATUCTHUKA 3JIEMEHTJAPHU

1- §. MaTeMaTHK CTaTHCTHKaHMHI acOCHA Macajaiapu

CrarucTHka cy3n saTHHYa 6yaub, x0/1aT, BA3UAT JErad
MabHOHHU aHrsaTanu. CraTHcTHKa TabuaTha Ba XKaMUATAA
6ysnanurad OMMaBuH XOAHCaNapHU VpraHaau. MaTemaTuk
CTATHCTHKANHMHT Ba3H(dacH CTATHCTHK MabJAyMOTAapHH TYO-
Jaau, yJdapHu TaxJAHJ KuJAHII Ba my acocaa 6ab3u GHP XY-
Jlocajap uMKapumaaH ubopataup.

OHIM MaTeMaTHK CTATHCTHKAHHHT acocufi Macajanapu
O6uslaH TaHHWUOG YHKaMu3.

1. ®apa3 gunafuuk, § Tacoaudusi MUKLOp ycTHAa N Ta
y3apo 60FauK 6yjamaran Taxpuba yT1Kasub, X, Xy ...,
Xn KuAMaraapuu ogarai OYJaalnHK. Xy, X, ..., ¥n JAD
6yfAuua ¢ Taconudufi MUKAOPDHHHT HOMabAyM F (x) Takcu-
MOT (YHKUHACHMHH 6aXOJall MAaTEeMaTHK CTATHCTHKAHMHF
BasubanapugaH GHPUAHD.

2. & Taconudus MHUKAOP %2 Ta HOMaRJIyM mnapameTpra
GOFJHK MaBIyM KYDHHMIUZArH TaKCHMOT (yHKLMAra 3ra
6yJcuH.

€ Tacoanduil MUKAOP YCTHAArd Ky3aTHILJAapra acocsa-
Hu6, 6y HOMabiAyM mapaMeTpsiapHH 6axoJjaul MaTeMaTHK
CTaTHCTHKaLHHr HasbOaTtaaruy Basudacuaup.

Mucoa. dapa3s gunafiink, A X0[UCaHUHT PYi GepHiu
3XTUMOMH p 6yau6, 6y p HOMaBAyM OyJcHH BAa YHH 6Gaxo-
Aaw Tanab stuacuv. Ilemak, 6y xonna & TacoaupuA MuK-
Aop 1 Hu p 3xTumoJa GunaH, O HH | —p =g 3XTUMOJ
6unan KabyJs Kuaanu nge6 apas KuJaHIl MyMKHH, HaTHXana
§ taconuduil MuKIOPHMHT TaKCHMOTH (aKat p mapamerpra
60F/MHK Gyaanu.

Anraiaunk, & Tacoguduit MUKAOPHUHT 3HYIHK QYHKUUACH

(x—a)y? '
X T
e

a, o)y =——
e =n g

L
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6epuarai Gyacuu. By xonza @ MawiyMm, o HOMAaBIyM;
o MabAYM, @ HOMabAyM XaMia @ Ba o Jiap HOMabJAyM 6y-
aumn MymkHH. Homabaym o Ba @ uu GaxoJaul Tanab 3TH-
Jagu. By macaaand anMKpOK KH/HO KyAmaaruua 6Gaéd 3THII
MYMKHH. § Tacomu(uii MHKLOP yCTHAA OAHG GOPHAraH Ky-

3aTHLUJIap HATHXACHAA Xy, X3, ... s Xn MHKAOPJAP XOCHI
KuauHrad GyJicHH, WyHIARA
@ (X Xg9 o« s Xn)y 0(Xgy Xgy oo s Xn)

(YHKUHAJIADHA TOMHLI KEPAaKKH, Ky3aTHwJjap COHH erap-
Jauga katra 6ysraHpga, 6y GyHKUWsAJapHH, MOC PaBHLIAA,
¢ Tacoauduil MHKAOPHUHTr OaxosiaHaérraH ypTa KHAMATH
a Ba AUCMEPCHSACH o HUHT TaKPUOHH KHAMATH cudarunia Ka-
6y/ Kuauml MyMKuH 6¥acuH. Bab3u Xoanapaa @ Ba o HHHT
TaKpuOHi KHAMATJIAPHHH TOMHW YpHUra TaxpHOaJapHHHI
HATHXKAJApHra BAa MabJIyM MHKAOpJaapra 60rauK Oy.rau
wyHna#t a’, a” (¢ Ba ¢”) dpyuxuussapuu usnaw Qohnany-
pox 6yJafiuKH, eTapiuua HUIOHY (OU3HH KaHOATAAHTHPAAH-
raH 3XTHMOJ) GHAaH .

a <a<ak o <o <

TEHICH3JMKAap YPHHIM OYJHLIHMHM TabKHAJAW MYMKHH
6yacun. (@', a”), (o', ¢”) MHTepBaNJapHH @ BA S J1ap YYYH
LULOHLALLAULK UHMEPsassapl AReHHJIalH.

3. Kysaruaaérrad MHKAOPJAAPHHHT TAKCHMOT KOHYH-
Japyd, 6ab3d XapaKTepHCTHKaJapy XaKuaard xap Kauapai
dapasiapHu ,cmamucmurx aunomesasap” neb aTanaju.
dapa3s kuaaltauk, 6ap3u MyJaoxasanapra acocianub, £ Ta-
conudHil MUKIOPHHHT TAaKCcHMOT (GyHKuuscuHu F (x) neb
xHcobsam MyMKHH OyJcuH, wy F (X) dyHKuUMA XaKuKaTaH
XaM § HUHT TAKCHMOT (PyHKUHACMMH €KH HYKMH AeraH ca-
BOJI CTATHCTHK TUMOTe3a XucoO/aHadu. -

Y éku 6y rHnoTe3aHH TEeKUIHPHII Y4YH Ky3aTHInjaap
opxa/au €xu Maxcyc Taxpubaaap YTkasuml #Ayam Guaad
MabAyMOT/IaD OJHG6, yNapHH KUJIHHTaH rHNOTe3ara MyBO(HK
Ha3apHA JKHUXaTAH Ky3aTuJa€TraH MabAyMmMOTAap Ou/aH
TakKocaab Kypull Kepak. Arap OJHHTaH MabJyMmOT/ap
X4KHKATaH XaM Hasapuil XHXaTAaH KYTHJIraH MabAyMOT-
Jap 6u.“nau MocC keJca, y BaKTaa Oy daxrt Yma runoresa-
HUHT TYFPHJMCHrA HIIOHY XOCWJI KUAKIUKH GunaH, yHH Ka-
6yJ KHIHUI YYyH acoc 6Y/MHIH MYMKHH. Arap osauHraf
MabAyMOT/dpD Ha3apuH MHXATAAH KyTuAaérraH Mabay- .
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MOTra eTapJiHua TYFPH KeAMaca, Y XOa4a KHJHHTAH FHNQ-
Te3aHH KabyJs KuJaumra acoc Gy.amaiinu. »
YMyMaH, KysaTHIl HaTHXaaapu GuAaH HasapHit xuxar-
JlaH KyTHJAAWraH HAaTHKA opacujarn ¢apK Typauua 6y-
AHIWH MYMKHH. Ly ¢GapkHu cTaTuCTHK 6ax0Jall HATHKA-
cHpa y €xku Gy rHNOTE3aHH MabAYM 3XTHMOJ GUJaH Kabya
KMl MYMKHH, I'BHH WY (apy kaTta 6yJca, runoTesa
Kabysn KWIHHMalau, akc xosaa Kabys KuauHaau, anbarra
6y ¢apg KaHuamuk Gy/AraHna rHNOTe3aHu Kaby.n Kuadm
MYMKHHJHUCH MACAaNaHHHT KYRuaumura GOrauy GyJaanu.

2- §. Bouwr Tynaam. TanAanMa Tynaam

-

dapas gunadauk, GHPOP TEPPHUTOPHUALATH CH3OT cyBJaap
YYKYPJHTHHH aHMK/AaW Basuda Kuaub KyHuarau 6yacuu.
ByHHHr yuyH §ma TeppUTOPHAHHHT Typ.au XOHAApULa
MabBAyM 4yKYpJAHKAA GHp HeuTa MaXcyC KyAyKAap Kasu-
A6, Jauaw uuwaap- oau6 Gopusiaau Ba yiua TePPHTOPUS -
Jlaruy CH30T CYBJApHH YpTaua YYKYPAHTHHH aHHKJAL MYM-
KHH 6ynapm. Uy TeppuTODHAHHMHT XaMmma HyKXTajsapuaa
IOKOpHAarH Kabu ulliapHu Oa)apuil aManuii HYKTaH Ha-
3apAaH MyMKuH GyaMaiau. Exu, Mabiym naxrta MalioHu-
JarH KYCaKJapHHHT YpTaua OFHPJAMTHHH aHuK/aam Macaza-
CHHH Kypaitiuk. ByHuur yuyw Yma mafigoHuuur TYpPIau
XKOANAPHAAH TEHT MHKNOPAATH KYCAKAapHH HUFUG 0J1H0,
YAaPHUHT OFMDJHKJADHHU Ya4all Ba Wy MalAOHAArH Ky-
CAK/IADHUHT ypTaya OFUPJMTH TYFPUCHIA (UKD IOPHTHII
MyMkuH. TexkmupumHuur GyHAAR ycyan manianma yeyze
Aefinnanu, AMFAO OJIMHTAH Ky3aTHII HaTHXXaJlapH (teppu-
TODHSHUHT TYPJH KOH/IADHAA AHHKJAAHTaH CH30T CYBHHHT
UYKypJurd, ManiyM xo#aapiaH AurFuG OMMHraH K¥cakaap)
maxaauma mynaam nedunany. By wMucoanapaa Tteppu-
TOPHAHHHT 6apya HYKTaAapHAArd CH30T CYBAADHHHT Yy.
KYP/HKJapH, Ky3aTHATaH MaxTa MaAaoHunaru 6apua Kicak-
Nap Tynaamu 0ows mynaam peduaann. Llyunai KHAHG,
maksanma mjnsan  ne6 Ttacoaudmh paBumaa  Oamy-
ray OGbeKTap Tynaamura, 60u mjniam ne6 sca TaHAaHMa
TyilaM axpaTu6 OJMHAAHTaH 006beKT/Iap TymaaMura afity-
JAanu. .

Bow Tynnam &xu rannauma TYnaamumar xaxcmu ne6 6y
TYNAaMaaruy o6BeKTAap COHMra alTuAanH. Macanan, 10Ko-
'PHAATH GMPUHYHM MHCOJA CH30T CYBJAPHHHT YYKYPJAHTHHYK
aHugJamnaa 20 tTa HyKraza Typau BaKTJapaa 5 Ta ¥auam
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0.6 Gopuarad 6yJaca, TaHJIaHMa Tynaamuuur Xxaxwmu 100 ra
TeHr 6ysnanu. Bow Tyniam XaxMHHH N, TannanMa Tyn-
JaM XaXMHHH 3ca n GusaH GearuJaitvu3. TanjanmaznapHu
HKKH yCYJ/Ia OJNHIUMMH3 MYMKHH. Arap Gowl Tymaamaap-
JaH TaHJaHMa TymJaaMm axpaTtub, Oy TymaaM ycThaa Kysa-
THW O/H6 GODHJATAHAAH CYHT Oy TaHIaHMA TYN/aM KEHHHTH,
TaHJamjaH OJNAWH fAHa 6O Tyn/jamra KaATapuaca Ba Ke-
fiuH siHa TaHJaHMa OJMHCa Ba X. K. OyHniafl TaHaam ycyaw
marxpopuii manaanma Aeiunanu. Arap Gow TynaaMaas
TannauMa Tynaam axparta6, 6y TynaaM ycCrhaa KysaTuur
0au6 GopuAraHAaH CYHr Gouw Tyn/IaMra Kairapuamaca, GyH-
naft Tanaaw yCyJau maxpopuil 0¥ AMA2QH MAHAGHMA De-
finnanun. TpakTuKasa KymuHya TaKPOPHA 6yamaran Tanaab
oMM ycyaumax ¢oinananunanu. Anb6arra, 6y ukkasa Ta-
na6 OAMII yCyAuAA XaM TaH/AaHMa TymaaM Gouwl Tynaam-
HUHT Gapya XYCYCHAT/IAPUHH CAKJIaraH XOJAa OJHHHLIK
KepaK, si'bHH TaHAaHMa Tynaam 6ow Tymaamra ,yxuwam*
OYIMUIMHY TABMHHAARAMTAH KHIKHG Tanjawl JaosuM. Arap
TaHJaHMa TYymaaM 6om TYMAaMHH A€APJAH 6apua XyCycuaT-
JapuHy Yy3uaa cakaaca,-y xoana Oyniait Taunakma penpe-
3ewmamus (BaKoJaTAu) MAHAAHMA AeAUNANLH.

PenpeseHTaTHB TaHJAaHM3 XOCHA KHAHII y4yH Gu3 TaH-
JaHMaHu Tacoauduit Kuaud Tysamns. TaHaab oauw ycyau
6ow TYNAAMHUHT OGUSHH KUSHKTUDaAWraH Gearucura Xeu
Kauaalh TabCHP KuaMahiau Ba 6ol TYMJIaMHHHT Xap Gup
3/leMeHTH TaHJaHMaaa Gup XM HMKOHHAT OWJaH KaTHa-
WYY TABMHHAAHAAW. Arap TaHNaHMa TYOJAaM penpeseH-
TATHBJMCHHH CaKJaMaca, y X0/14a TaHJaHMa TYna1aM yCTHAZ
YMKAPHATAH XYJOCaHH GO TYymiaMra TaTOMK KHJMII HO- -
TYFPH XyJaocara o0nu6 KeJHIIH MYMKHH.

Mucoa. 1936 aanu AKIL npesuaentaurura ®. 1. Pys-
BeJLT HOM304H Ba A. M. JIaHnOH HOM30AM KYypcaTuaaiH.
AMepuka XypHajsnapuaas Oupu Oy HKKH HOM30OAAAH KaACH
GUPHHHHT NMPE3HAEHT OYJNHIIH MYMKHHJHIHHH OJIAMHAAH
afiTMOKuH 6YyJarau, 6yHuur ydyH O6ow TynaaM cudatuia
Gapua CaiJIOBUW/NApHH, TaHJaHMa cudaTniaa xycycmi Tene-
donnap Kahj KMAHHraH KHTOGAAH — MaLJAYMOTHOMAAAH Ta-
BAKKAJHra 4 MHAJHOH KHIIHHHHT (QAMUJKHACHHH a)palaiu
Ba yJapHUHT (GUKPHHH OHJHI YYyH Xap Gupura xar €saiu
xamaa xaBoBiapuu fiurub kyprauy, A. M Jlangon npessn-
JCHT OY/MHIIH MYMKHHJAHrMHK 9bJOH Kuaanu. Ly Bagraa
aMepuKaanK couuosoraap I'aanen pa Poynep 6ow -Tym-
.namMaaH (axat 4 MHHr CAH/JIOBUHHH a&xpaTu6 OJaANIaP:.
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Cafinosunnapuu axparu6 oamwna Y/2PHHHT aMHATAArH
TYTraH YPUHJIApH, COLHaA TEHICH3JIHKAAP, caiJI0BuMAap-
HHHI JKaMUATAArH Huc6aTH Ka6u ¢akTopaapra 3bTHGOP
-6epranaap. By couuosoraapHuur TaHJaHMacuaa penpe-
SEHTaTUBJIMK caKJaHraH. Hatuxana yaap 6y 4 munr cai-
JIOBUMHHHT (uKDH Gyiluua cafiiosna O. I. Py3ssessT caii-
/IAHHIA MYMKHHJAHTHHY aliTanuaap. Caitzos yTraugaH cyur
[aanen Ba Poynmepuuur ¢ukpu TaCAHKAAHAAU. Bupunum
X0/112 TaH/NAHMa TYMIAMHMHT XaXXMH KATTa 6y.aranu 6uaaun
PENpe3eHTaTHBAMK CAKIAHMAraHH YuyH HOTYFPH XyJa0ca
4YHKapuura acoc 6yarau. By mucoanan KYDHHAAUKH, TaH-
JaHMa TYMJIaMHH TYFPH TaHJaraH xoafa 6ouw TynaaM xa-
KHAA QUKD IOPUTH/ICA, MATEMaTHK CTATHCTUKAHHHL XyJ0-
casapu TYrpu 6yaanu.

3~ §. Bapuaunon xatop. TaHAaHMaHUHT
XapaKTEPUCTHKANAPH BA TAKCHMOT (DYHKUHACH

Bupop ¢ Tacomudus muxnop YCTHAA 7 MapTa KysaTuug
V¥ TKa3uob,

Xiy Xgy o eu s Xn (1)

HaTHXanap oauwran Gyncud. TaxpuGanap 6up xun ma-
POHTAA, Gup-Gupura GOF/AMK GYAMaraH xo.aa yTKa3uAran
ne6 ¢dapas KuauHanu. Matbaymxku, TaXpHOa HaTHXaMapu
(1), abHM 1- Taxpuba HaTHxACH Xy (1- ypuupa €3usran),
2- Taxpuba HaTHxacH x, (2- ypunna €sunran), ...,
- Tajpuba HaTHXACH X, (1- YpuHIa €3uaras) 6yu6, yaap

" COH KuAMatiapu Gyfuya 1apTubcus skofnawiran 6y anuy
MyMmkuH. Arap (1) udoasanu KuiiMaT/ap 6¥iuua yomn (Sxy
Kamaiuw) TapTHOuna

xN<x < ... <x, (Bku x> %) > ... > x;>xl’)
¥xabu >KoMaLL: upusca, Xp Xy -y X2 apuanyuon Kamop
aefiananu. (1) Tannaumanary X i=1, 2,..., n NapHH zca

, dapuarmanap xam ne6 0OPHTHAALH.
. Macanan, 10 tyn FY3aHUHT TMOSACHAAru 6y FuHMIap COHy-
, HE XMCOGJIall HATHXKACH KY#AuWAATH COHJIApAAH — BapHaHTa-
napaaH ubopar 6y/cuu:
11; 13; 15; 14; 16; 12; 11; 12; 13; 12,
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Bynra MoC BapHalMOH Kartop ymby ‘xypuHHIIAZ .éau-
At 11;11;12;12512:13;13;14;15;16.

YmywMmas, (1) na BapuaHTajsapHHHr Xap 6ypu 6up Heua
mapra YTaKp’oénauumu MYMKHH: afiTaliiuk, x| BapHauwta 7

&
MapTa, X, BapHaHTa /i, MapTa, ..., X, BapuaHra 3ca 7,

MapTa TaKpOPJAAHCHH Ba 7 = 1 +rt .- -+ ny 6YJACHH,
ny, ny ..., N COHAAP 4acmomarap AeUuNalu. p
BapuaiuoH KaTop Ba yHra MOC 4acToTanap KaTop ywby

x’;,x;,...,x; Ny, Moy oo oy Mp

KYypHHHIIAA €3HNaAH.
: Byunan KeiluH, cOAAA/MK Y4YH BapHAUMOH KaTOpAAr#
* GearucuHu KyimaiiMus. Arap, aHanu3 KUAHHHILA JIOSHM
6yaran TaHjaHMa TynJaMAa BapHaHTalap COHH Kyl 6y.ca,
yAapHu rpynnanapra axpatué KysaTHII 016 60pulll MaK-
canra mysoguy 6yaanu. An6arTa, BapHaHTalapHH rpymma-
Jaapra cudar KuxaTAdH C€KH COH JKHUXaTlaH aXpaTull
MyMiuH. 1- kaapanna Hamauwrad JlaBaaT nejaroruka uHc-
THUTYTH MaTeMaTHK aHaiu3 Kadejapacu B2 reorpaus Ka-
¢denpacu ab3osapy TOMOHHAAH Hopuu — Kgpanape opaJin-
THIArH CH30T CYBAADPHHHT UYKYPJAHTHHH YJagam GyHuda
(MeTp xucobuaa) onub GopuJraH Taxpuba tapHuHr HaTu-
KaNapu KeJATHpHAraH. DH3 TaH/JaHMaHWHT Gab3H Xapaxre-
PHCTHKAJAPHHH aHa Ly MaTepHasl acoCHAa TYIIYHTHPAMH3.

l-xxansadn

b

1- zpynna

Ofaap ]

1 2 3 4 5 6 7 8 9 10 ‘ 11 12
Aunnap
1968 (1,67|1,62|1,55{1,49{1,45|1,44|1,40(1,36(1,33]1,34(1,90|1,65
1969 |1,66|1,68|1,61{1,55|1,46|1,4111,36{1,32(1,33(1,361,391,62
1970 |1,65|1,6 {1,71}1,08{1,07|1,62/0,9710,83]0,70{1,191,24]1,60
1971 |1,75|1,72(2,58(2,69 12,54 [1,92 1,58 12,11 |2,22 |2,66 |2,68]|2,85
1972 |2,91|2,99|2,91(2,97|2,89(2,13{2,03 |2,01 {2,40 (2,85 (2,90(2,56
1973 |2,60{2,65/2,69{2,71 [2,66|2,53 2,20 |2,33 |2,25 |2, 34 |2, 902,90
1974 |2,00{2,00|2, 36{2,45|2,37 |1,67 |2,68 |2,55|1,51 |1,56 |1,59{1,65|
1975 |1,69]1,68|1,68/1,82(1,58]1,771,76|1,80(t,75|1,8511,84/1,92
1976 |2,11{2,342,46/2,36(2,02|1,88}1,79(1,82(1,8811,92|2,07|2,27
1977 12,20/2,02]2,13}2,131,88]|1,14|1,201,30}1,557]1,84 {1,98]2,23

—
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2-zpynna

Ohinap

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

Hunaap

1968 |1,12(1,07]1,01/0,97 |0.92 0,910,89 0,86 |0, 44 0,840,15}1,15
1969 |1,11]1,14 1,08(1,07(0,97 10,88 (0,84 0,81(0,8110,8 0,90{0,92
1970 {1,08(1,21{1,20|1,65 1,1210,470,31 |0,23 0,23 0,28 0,68(0,98
1971 |1,06/0,91 0,80(0,97 0,61 10,38 |0, 31 0,34 0,23(0,39/0,51]0,59
1972 0,63/0,30 1,28(1,461,11/0,78 0,71 0,7210,57 10,64 |0,79|0, 81
1973 0,86/0,93(0,981,01 (1,43 1,2111,08(1,13|1,10/0,92 0,95(1,02
1974 {1,50|1,50|1,60|1,62 1,57 11,58 (1,56 1,44 1,39(1,47(1,531,57
1975 |1,60]1,60|1,58|1,52 1,11(1,07 1,50 |0,63 0,96 10,6910,76|1,86
1976 10,99(1,13|1,22]1,42 1,111,63(1,56 1,15 0,64 (0,6910,77(0,99
1977 11,18|1,20]1,461,46 0,8210,76 0,97 [0, 82 0,99]1,3910,71/0,97

S-epynna

Odnap
~— 1|23 5 |6 7 |8 9 10 11 12
Huanap

1968 1,47)1,42|1,36]1,32 1,2 11,26 1,23]1,20]1,16 1,161,181,42
1969 |1,48(1,51(1,38]1, 30 1,27(1,19[1,151,02 1,01 1,0711,11(1,33
1970 |1,481,56|1,55|1,72|1,11 0,74 10,70 0,69 |0,68 0,7010,93]1,11
1971 |1,50(1,75(1,73|1,47 1,140,94 0,91 |0,91 0,680,79(0,91]1,24
1972 11,16|1,16|1,25|2, 65 1,2111,97 12,82 |2,67 0,750,95|1,10/0,97
1973 1,72(1,72/|0,98!1 ,00 2,49|2,45/2,32 12,37 (2,35 2,06 |1,10{1,10
1974 11,81/1,82(2,01|2,08 |2,01 1,3011,27 [1,16 (1,10 (1,19 1,251,832
1975 |1,38(1,36(1,31|1,43 1,31 1,120,90 (0,68 0,72 0,83 {0,90)0, 97
1976 {1,04]1,15 1,281,37(1,28 (1,16 1,21 0,6910,90 (1,04 1,12)0,75
1977 11,24]1,58|1,48|1,48 |0,87 0,84(0,680,62 /0,75 1,11 0,65]0,64
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4-2pynna

Oitnap
~] 1z |3|4 [5 |6 |7 {8 [9 |10]ufrw
Auanap
1968 |0,79|0,73l0,69/0,65 |0,62 |0,60 /0,60 |0,5810,5510,55 O.SQIO;SQ
1569 |0, 80/0,86/0,75{0,72 |0,68 |0,62 |0,57 |0,50 |0, 52 |0, 55 10,58/0,81
1970 10,99(1,00(0,99)1,93 (1,47 {1,2210,8510,97 |1,27 1,39(1,44{1,47
1971 (1,50(1,44|2,0€|2,06]1,2310,59]0,54 |0,4310,76|1,61 |1,6S|1,76
1972 (2,10{2,09(1,80}1,61 (1,17 0,62 |0,51 10,66 |0,76 0,98 |1,06]1,80
1973 |1,8¢{2,06|2,10[2,12/1,65|1,55|1,39{1,45 |1,40 |1,51 |1,54]1,54
1974 |1,6€(2,10)2,27|2,23 (2,07 {2,18|2,12 (2,00 1,87 |1,93 |1,90/2,04
1975 |2,10{1,22i2,03]1,98}1,95 0,92 |0,81 |0,64 |0,66 {0,69 |0,75]0,84
1976 |0,9€¢|1,81(1,38|1,63{1,83|3,01 |1,150,66 |1,11|1,39|1,50[1,73
1977 |[1,95(1,89{1,59/1,59]1,12]0,62]0,51 |0,64 |0.63]0,79 }1,2711,52
&-2pynna
Onanaap
~—~| 1 {234 |5 |6 |7 |8 |9 Jie]uli
Ananap
1968 {1,43|1,36[1,2¢1,2311,18)1,16{1,13]1,11]1,08{1,08|1,11|1,28
1969 |1,43|1,48/1,37|1,17 |1,14}1,12]1,07 |1,03{1,03|1,061,09|1,11
1970 1,30(1,47(1,49|1,73 1,93 1,00 [0,73/0,80|0,91 |1,57 |1,67}1,76
1971 |1,8S{1,87]1,57(1,43]2,5512,87 (2,16 2,09 i0,4811,95 |2,86{3,18
1972 |3,10|2,97(2,86}2,€1 2,51 |2, 35 |2,35 |2,32 2,60 {2,75(2,95 1,63
1973 |1,91/1,91|1,65|1,06 |1,87 |1,75(2,57 |1,69 |1,58 |1,70 {2,90]2,90
1974 |2,50/2,80/2,81|2,79{2,75|1,95(1,91 {1,7711,69]1,75|1,81}1,86
1975 |1,92|2,34{2,27|2,46 |1,47 [1,54 |2,10{1,57 |1,60 |1,721,75]1,86
1976 1,98|2,06|2,12{2,05 1,94 |1,94 {1,37|1,33{1,26 1,37 |1,45|1,49
1977 |1,16]1,08|1,35|1,35(1,18]0,8511,99|1,2911,31 |1,57 |1,58}1,45

By yauawaap 6ewr yuactkana 10 finn naBoMmaa xap
ofina oan6 Gopuaraw. by TansanmanH xap OuWp yuacTKa-
HUHT XYCYCHATJIApHHH 3bTHOOpPra o.u6, GemTa rpynnara
axparamus, ypranuaaérran 6em TeppHTOPHSA ¥3 XYCYCHATH
‘Gunan xap Xua 6yauwu mMymkud. LIynuHr yuyn xam
rpynnajapra Moc KHaub Ty3WJraH aABa/jiap anoxuia-
an0xuna KeJTHPHAAH. '

Xap 6up YACTOTAHHHT TaHJAAHMAa XaXXMHra HucGatd Wy
BAPHAHTAHWHT NucOul wacmomaci nednnany sa -

, Wi=2, i= 1k
 Kabu GearnsaHaiy. : ~
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OHIH ywo6y »XanBaiHU Ty3aMH3:
Xit Xgy Xay o 0oy Xp)
We Wi, W, ..., W. 2
Kyn xoanapna (2) wansan g Tacopudmi MHKJODHHHT
cnamucmurx €Kn 3MRUPUK MmaKcumomy neBuaaiu.
Huc6ut yacroranap Auruuauck Gupra Tewr 6yaaau:

Wi+ W,+..4 Wk=£l,;—+':l—2+...+% =

it ..t n 1
- " an- T
1-xanBannunr 1-rpynnacuga Gepu/rai BapHaHTaJapHH
anpenb OHM GyAuuYa SMNHDHK TAKCHMOTHHH Ky#iuaaraua
€3aMus: :

x: 1,49; 1,55; 1,08; 2,69; 2,97; 2,71; 2,45; 1,82; 2,36; 2,13;
w: o,1; o,1; o,1; o,; 0,1; 0,1;0,1; 0,1; 0,1; 0,1

1- xanBanuuwr l-rpynnacuaa 6epuJaraH BapHaHTanapHH
COH XHUXATAaH Ipynnajapra axpaTHb Ky3aTHID XaM MYyM-
KHMH. 2-XaABa/jla 1-TPYNNaHWHT BapHaHTaJapH COH H=
Xataan 10 ta rpynnara axpatu6 &suara, sBHH, 2-)Kan-
BaJIHH KyRupnardya TywyHHll MYMKHH. DBy xanBaa
2-ycrynunnnr 1-xatopupa 0,83 Ba 1,046 counaapu, 2-Kato-
puaa 3 cowu Typubau. Bynnma#i €sys I-xanBaanuur 1-
rpynnacuaaru Bapuantaiaapaan 3 tacu [0,83; 1,046] cer-
MeHTAa é&ruwuHM Ouaaupand. DBynna#h  rpynnaaapra
a¥paTvlljga HMKOHM 6OpHua rpynna OpaJHFHHM GHp XuJ-
Ja TaHJ410 Kepak.

2-wanBan

Mer 0,83 | 1,046 | 1,262 | 1,478 | 1,694 | 1,910 [ 2,126 | 2,342 | 2,558 | 2,774
x 1,046 | 1,262 | 1,478 | 1,694 | 1,910 | 2,126 | 2,342 | 2,558 | 2,774 | 2,990,

n 3| s 15|'25|15,13,12|9|12 10

2-xajnBajafa rpynna y3yHJAUrHHH aHHKjAauna

A= Zmax - Xmin _ 20908 _ 0,916

AaH ¢ofinananauk. Xap GUp rpymnma ysyHJMTHHUHT ypra-
YaCHHU TOMMO, AHTH .
;,: 0,938; 1,154; 1,370; 1,586; 1,802; 2,018; 2,234; 2,450; 2,666; 2,882;

3
n: 3 6; 15; 25; 15; 13; 12; 9; 12; 10( )
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KaapaJ XOCHJA KuauHanu. Hartmxana Oy KaaBajfaH doit-
naaanu6, l-xaasajaard 1-rpynma BapHaHTaJkapH yuyH
SMNHUPHK TAKCHMOTHH XHCOOJAUIMMH3 MYMKHH!

% 0,938; 1,154; 1,370; 1,586; 1,802; 2,018; 2,234; 2,450; 2.666; 2,852

' (4)
W..i_ﬁ_ﬁﬁi‘j_ﬁl?_-i_@_l"_.
5 o5 190 190° 120° 120° 120° 120° 120 1200 120

Tynnam BapuaHTaJapHHHHT GHP KHCMH (yayumn) Gupop X
COHJIaH KUUMK, TEHr EKH YHAaH KaTTa GYJaHIIHA MYMKHH.
BapuaHTtanapHuHr X COHA2H KUYHK 6yaran KuAMataapu-
HHHI HUCOHH 4acTOTacH '

Fa@) =757

SMnupur maxcumom PYHKYUs AeAUIaLH, 6y epaa m(x)
X LaH KMUYMK GyJaraH BapHaHTajap COHH, /1 3Ca TaHJaHMA
TynaaMHuHr Xaxxuu. (4)- ndonana KeATHpHATAH BapuaHTa-
NADHHHT SMMHPHK TaKCHMOT (YHKUHACHHH XucobaafmK:

(0, —oo < x<0,933,
o, 0,938 <x < 1,154,
o 1,154 <x < 1,370,
21,370 < x < 1,586,
491,586 < x < 1,802,

Frao (%) = ) o, 1,802 < x <2,018,
7. 2,018 <x <2234,

B 2,234 <x <2450,
5. 2,450 < x < 2,666,
119, 2,666 < x < 2,882,

(1, 2,882< x < oo
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32- mwaka.

By ¢yukuusuusr rpadurn 32-maxana KeJITHPHJTaH.
PaBUWanKH, SIMIOHPHK TAKCHMOT QDYHKUHAHUHT KHAMAT-
napu [0,1] xecmara Ternwam, MOHOTOH YCyBuM Ba wanaaH
y31yKCH3 xamaa 6y GyHKUHAHHHT CaKpall HYKTaJapHHHHT
COHM BAPHALUHOH KATODHHHT Xal/lapy COHUra TeHT Gyaanu.
OMIHPUK TaKCHMOTHH rpadux ycyaaa TacBHpJawga no-
JIICOH BA THCTOrPAMMA MYXHM DOJbL YHuahknu.
HYacmomanrap nosuzonu ne6 (x, n,); (9 m0); « . 3
(X& M) HyKTANapHH TYTAIITHPYBYH CHHHK UH3HKKA afTH-
Aapu. Hucbuti wacmomasap ™ noauzonu ne6 (%, W)
(x2, Wo); oL o (%0 W) HyKTaJlapHH TYTaWITHPYBYH CH=-
HHK YH3HKKa afiTHaanu. ,
(4) ndoma yuyu Huc6ufi 4acToTaJap MNOJHTrOHH 33-
makana keatTupuiarau. Yacmomanrap eucmoepammacu
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33- maku.

1e6, acocnapu h y3yHJHKAarTH HHTepBajJap, 6anana/uK-
aapu 3ca 1y NaH u6opat 6yaran TYrpu TYpTOYypuaxaapAaH
‘n6opaT NOFOHACHMOH ¢urypara aiTHaanu, 6y epaa Az—o6om
TynJaMHRHT 6M3HH KH3SUKTHpaAWraH OEJrHCHHHMHT Kysa=-
PHJaAUral KAAMaTIapHHU ¥3 Huura OJraH ‘HHTepBad
ySYHJUTH, 7; 5Ca [-WHTEpBAJra TywWraH BapHaHTanap COHM.
Kyn Xo/MapAa YacTOTd THCTOrpaMMacH Gearu ysAyKCHS
Gyaran X0Ja1a KyJjiaHald.

[llakanaH KypHHaAHKH, [HCTOTPAMMAHUHT 103K 6apua
yaCTOTANap MAHFHHIACHIA, S'bHH TAHAGHMAHMHT Xa)Mura
TeHr Oy.JanH. ‘

9-;xa7Baalla KeATHEPH/IraH HaTHXAEJapD THCTOrpaMMacH .
34-maxana Gepuaras, 6y epaa k=0,216.

HucOu# 4acTOTAJGD TMCTOrpaMMacH acociapu kb ysyH-

JAMKAArH HHTEpBAaJJap, 6anam111mmapu7‘ HucbaTra TEHT
Gyaran TYFpH TYpTOypIaKIapAaH u60paT NOFQHACHMOH
¢urypanan ubopart. s
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34- wmaka.

MartemaTuk CTaTHCTHKAa YpraHaaurad MacanaJjapiad
6upH, OKOpHAAa aiTHO YTraHUMHU3AEK, TAKCHMOTHHHT Typ-
JH COHJIH XapaKTepHCTHKaJapHHH OaxoJjaurfaH ubopar.

(1) manranmanune ypma apupmemur xuismamu neo,

x=1Ll )

ra afiTamus.
. 1-xapBajnmaH CH30OT CyBJ/ap uyKypJauruHudr 1968 — 1977
Aunaap O6yhdnua ypra apudMeTHK KHAMaTH MOC paBdilaa
% =1,2T; %,=1,11; X,=1,16; %,=1,47; x,=1,78; X%,=1,79;
xX,=1,80; x,=1,40; x,=1,50; x,,—=1,28
ra TeHr.. ' _

YMymuh 1—5:-rpynnanunr ypraua apudmeTary sca x=

=1,457 ra- TeHr. Arap Tacoauui’ MEKAGD yCTHAA OAHO
6OpWIIran; Ky3aTHIl HaTHXKAEJAPH Xy, « . X; MOC paBHIIAa



n,, ... N, MapTa Takpopiauca, y X01Aa ypra apudM eThK
Ky#Auaarn dopmyaa épaaMHia aHHKTaHAXH:

k
E
i

=1

X ==
. ny
i=l1

Mucoa. (3) na 6epuaraH BapHalHOH KITODHHHT ypra
apu(dMeTUrHHH XHucobsaliMH3:
—  3.0,938+6-1,154 + 15-1,370 + 25-1,586 4 15-1,802
x = 120 -+
13-2,018+4 122,234 4 9-2,450 + 12-2,666+10-2, 882 ~1.963
- 120 ' T TR
~ Ypraua apudmernx- KufiMaT TaHIAHMA TYonaM yu4yH
coH GeNrHHHHr KaficH KHAMATH XapaKTepjd SKaH/IHTHHH
KypcaTald, JEKHH Y TaHJaHMA TYn/aMHH XapaKTepJaaul
yuyH eTapid 3Mac, YyHKH TaH/IaHMa TYWIIMHHHE XajJa-
DUHH §3rapyBUAHAHIH TYNAAMHHHT aCoCHff XYCYCHSATH
xucobaananu. lOKopunarn MmacajaJjapia BAPHAHTAJNaPHHUHT
KufiMaT/1apH YJNapHHHT ypTaua apupMeTHrHAaH O3MH-K¥TI-
MM TapKOK 6¥auun MyMkuHauruad kypauk. Uly Tapgox-
JUKHH XapakTepJall Y4YyH TaHJaHMa AHCUEpCHHs TYMYH-
yacHHH KHPHTaMH3. ; : :
(1) TaHNAHMAHHHT maxAaumMa oucnepcuscu ne6, " -

I3
zn; (x;.—_- })’ . Co-
M | (6)

&
| 2
=1
uopopara afiThaa M.
Mucoa. 1-maiBaifa KeJTHDANraH Ky3aTHIIAAPHK
finnaap 6YAHYE AUCOEDCUACHHH XACOBAARMUK. 1-xanBadnan

dofinananub, (x; — <@ adupwa yuyn 3-xansa v
- mu3 Ba (6) dopmyna zcocuaa AIHe - Tysa

?=0,141; o} =0,1156; o}=0,1935; o? = 0,5776; -
o =0,7744; of =0,3969; of =0,2025; of=0,25; v
o = 0,2704; o? = 0,2304 S Ay

ayi

nponanapra sra Gyiawms. YMyMudA 5 Ta rf)ynﬁa?
: 1%




TaHJaHMa JAHclepcusiHk 3-xxansan €paamuga o = 0,3136

SKaHWHH TOMaMH3.
TannauMa AUCHEpPCHANAH MycOaT Hwopa GuMlaH OJIHH-

raH KBajapaT HJAH3

MYMKHH:

0‘5—

G =

N o (x — X2
ps 5 (xi )

1=

’

N

S
6y epna N= Zn,-.
i-1

/& _
En,-(x,-—x)’-'
=1

&
2
i=1

ra maxcumMomrunz ypmawa rkeadpamur xamocu (ypma-

wa xeadpamur OFuuLIL) AeHHAANH.
(6) Ba oxmpru uonara yxwab, 00U MAKAGHMAHUHEZ
ducnepcusicu 8a Jpmava KeaOpaAmMILK XAMOCHUHL KAPHTHLL

/zﬂl(xt —xp
op = ] I 7 ,

i

@)

!

3-xkaansaa
(x;— x)? -l- z2pynna

finnnap

\) 1968' 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977
ofinap

1 {0,152[0,362(0,240/0,078(0,656(0,277(0,0400,084]0, 372(0, 846

2 |0,115/0,324/0,177|0,062|0, 740|1,464/0,04 |0,0790,706(0,548

3 0,073|0,250|0,302|1,232(0, 810 1,27710,313/0,078]0,922(0,722

4 0,044/0,193|0,64 |1,488(0,846|1,416]0,422(0,032(0,740[0, 722

5 10,029/0,122/0,008|1,145|0,757|1,232[0, 3250, 137/0,270[0, 270,

© -6 [0,026[0,090(0,212]0,202/0,548]0, 122(0,017(0, 130{0, 144]0,020

7 0,014/0,062]0,036[0,012|0, 168|0, 062(0, 774]0, 160{0,084]0, 006

8 |0,64 0,044]0,109(0,4100,292|0,053/0,562(0,425/0, 102/0,000

9 [0,25 |0,048]0,084|0, 563{0,212(0, 384]0,084|0, 202(0, 144/0,593

10 10,36 |0,062[0,001|1,416]0,302{1,144[0,058]0,194/0, 177[0, 314

11 Jo,01 {0,078[0,006|1,164|1,232|1,254|0,0440, 176/0, 325/0, 490

12 }0,137]0,2600, 1941,877]1,232(0,608(0,022]0,276)0,593/0,902

“*) %  [1,850[,758)2,008]9,950]7,795/0,295/2,703(2,925/4,476(5,435

. g0
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2-2pynna

itHaaap

\

ofaap

1968 | 1969 | 1970

1971 | 1972

1973

1974

1975 ‘ 1976 | 1977

SO NG U A W —

11

0,026{0,000[0,006
0,044(0,001/0,002
0,073/0,0010,002
0,096]0,0010, 240
0,130[0,0200, 001
0,137]0,529(0, 476
0, 152(0,080[0, 728
0, 176[0,090(0, 846
0,194/0,090[0, 346
0,194/0,053(0,774
0,16 |0,044]0,230

0,168
0,314
0,449
0,25

0,740

0,922

1,188
1,346
1,277
1,538
1,166

1,325l0,865/0,090
0,230|0, 865(0, 090
0,2500,672(0,040
0, 102/0,608{0,032
0,4490, 130{0,053
1,000[0, 144[0,048
1, 145(0,504/0,038
1,124(0,436l0,130
1,464(0,476/0, 168
1,300|1,145/0, 109
0,980(0,706/0,073

0,04 (0,280
0,04 [0,137
0,632(0, 078
0,014{0,006/0,032] -
0,084/0, 1520, 212
0,109}0, 190{0, 270
0,01 0,004{0,69%
0,592(0, 120,217
0,194/0,740[0,053
0.518/0,656/0, 012
0,404/0,533(0, 096

0,01 |
0,006
0,032

J

12 0,017|0,036/0,032|0,707(0,941{0, 593/0,053|0, 2120, 260/0,096
= |1,398]0,938)4, 196 10,084 | 10.307 |7, 144]0,76512, 166[2,726{1, 128
3- epynna
finnaap
T———_ | 1968 I 1969 | 1970 | 1971:| 1972 | 1973 | 1974 | 1975 | 19756 | 1977
oiinap .
1 0,036/0, 1370, 102/0,001(0, 384]0,005|0, 600{0, 0600|0, 212}0, 602
2 10,020)0, t€0|0, 16010,078|0, 384]0,005|0,000(0,002[0, 122|0, 040
3 0,0060,073/0, 152|0,068{0,28110,044{0,008|0,048{0,0480,010
4 0,002(0,360(0,314(0,757(0,624(0,078|0, 0480, 048/0,017[0,010
5 0,000/0,026{0,652!0, 10C(0, 325|0,490/0,044/0, 008]0, 0480, 168,
6 0,000/0,006|0,176.0,281|0,036{0,436/0,25 |0,078]0, 1160, 194
7 0,002/0,002/0,212:%,314|1,085;0,2870,28110, 25010, 0840, 360
. 8 0,006{0,008(0,221:0,514|0,706}0,334/0,410{0, 51810, 056/|0, 436
9 0,014/0,010]0,230(0,£24{1,061|0, 314/|0,490/0,463[0,66 0,287
10 0,014J0,001|0,212]0, 462|0,689/|0,533|0, 373|0, 325{0,212/0,029
11 0,010|0,000(0,529(0, 314/0,008|0,476[0, 302[0, 810|0, 144]0, 384
12 0,020]|0,048/0,002 0,0-53]0,656 0,47€]0,230]0, 18510, 562j0,410

2  |0,130]0,832|1,999|2,61617,672}4,020{2,54 |2,735|2,370i2,283

N
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4-2pynna

B

fAnaasp .
T | 1968 | 1969 | 1970 | 1971 | 1972 [ 1973 | 1074 | 1975 | 1976 | 1977
ofinap
1 10,240/0,096l0,003(0,001(0,162,0,014/0,014/0,492(0,292{0,449
2 0,302(0,062{0,026/0, 0090, 096(0,073]0,09010,032{0,960{0, 372
3 0,348/0, 130{0, 0290, 38410, 000/0,096]0, 22110, 397{0,014/0,096
4 0,397(0, 152{0,592|0, 348/0, 02910, 109|0, 185/0,281]0, 465{0, 026
5 0,436{0, 105{0,096|0,057]0,000{0,020(0,073|0, 302/0, 109(0, 436!
6 0,462/0,240{0,004/0,774)1,346/0,058(0, 144/0, 230|2,280(0,593
7 0,462{0,293{0,096(0,865(1,613|0, 1600, 102[0, 3480, 122|0,410
8 0,490/0,372|0,036(1,082(1,254|0,116|0,040{0,578(0,766/|0, 422
9 0,5330,348/0,012|0,504|1,040(0, 152{0, 005/|0,548]0, 152|0,240
10 0,533]0, 314/0,0530, 020(0,640|0,078|0,017/0,504]0,012{0, 240
11 0,476(0,28110,078(0,048|0,519/0,062|0,010(0,422]0,000/0,096
12 0, 194/0,09040, 096/0,084|0, 000}0, 0620, 058(0, 314005310, 058
3 14,874]2,482)1,122)3, 16€]6,701(1,087(0,978l4, 508|4,702(3, 198
5-2pynna
Auanap
e — 1958l 1969 | 1970 | 1971 | 1972 | 1973 | 1074 | 1975 | 1076 | 1977
. oftaap
i | 0,202/0,102|0,020|0, 176|1,742(0,014{1,21 (0,270{0,230/0,014
2 0,006/0,137(0,096|0, 160{1,416(0,014|1,00 |0, 840/0,314/0,040
3 0,000{0,676{0,109{0,010}1, 166/|0,020(1, 0200, 757}0, 384(0, 005,
4 0,002[0,004)0, 325/0,002{1,277:0,533/|0,980(1, 124|0, 302]0,005
5 0,010{0,001(0,593(1, 166|1,277/0,006(0,902|0, 0050, 193|0,010
6 0,017]0,000{0,026]0, 36010, 360{0,002(0, 022(0,020{0, 194{0, 185
7 0,02210,00210, 185]0, 4760, 325/0,608/0,012(0,45010, 1370, 504
8 0,02¢0, 0060, 130{0, 38410, 292|0,010{0,001/0,029/0, 032{0,000
.9 0,040(0, 066(0,062|0,980/0,672{0,044|0,012]0,040{0,058)0,001
10 - 10,040)0,0020, 168{0,230]0,941}0,0080,002{0, 102/0,017|0,084
11 0,026}0,000|0,260|1,932;1,369|1,232{0,000]0, 122|0,002(0, 030
12 0,000(0,000(0,960{2,756/0,022l1, 2320, 0040, 212|0, 000]0, 029
X 10,217}0,937]2,333(8,633]11,0023,724]5, 16C[4, 054]1,991]1,967
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Iemaxk, (7), (8) naH cu30T CyBJIap 4yKypAHTHHRHT YpTa
apudMeTHIHAaH YpTd9a KBAAPaTHK OFHIUH o

o, =0,375; 0, =034; 03 =044; o= 0,76; o5 =.0,83;
0=0,63; o, = 0,45; o5 = 0,9; 09 = 0,52; 0, =0,48; o =0,56

xabu 6yaanH.

TaunauMa TYMJaMHHHT YpTa apupMeTHK KHAMaTH Ba -
TaHnaHMa Aucnepcuacuaad 60wKa XapaKTepPHCTHKAJapH Xam
MaBXyJn, liyJaapAaH 6a’b3H OGUpJAPHHH KEeATHDPAMH3. Jur
Ka1Ta yacTorara sra 6yJaraH BapuaHTa #o0a peAunand Ba

o OusnaH OeJrujaHaiH. .
(38) ndponana KeaTHpuara BapuaHTanap y4YyH MOA3
po = 1,586 ra TeHr, YyHKH yHra MOC 4acTOTa — JHT KaTTa

yactora g, = 25 Aup. _

BapualyoH KalOpHH BapHaHTanap COHH TeHr oyarau
MKKM KHCMTa a)XpaTajauraH BapuaHTa BADUALHOH K8TOPHHHT
Meduanac Nefuaaly Ba m, Kabu GearniaHand. Arap Ba-
pHaHTanap COHH TOK, SBHH /I = 2k+1 6Ynca, y Xoaig
m, = X,,, Oyaany, sapuanraiap cOHR XYy®T, AbHH 1 = 2k
6yaca, y Xoana '

X5+ X
me=——g"

Ae6 OJiIMHaAH.
(3) nponanuHr MeAHAHACH

m, = 1,802 42- 2,018 __ 1,910

ra TeHr. E v
o — e L . o g
Bapuauus y3yHJUrH Xmox — Xmin. (éxn x; —x])  dop-
MyJa épaamMuia aHuKJAaHa[lH. _ _
1- 5kaaBaNAary KuAMaTaap Y4YYH BapHauMs ySyHJurd

R =2,99 —0,23 = 2,76
ra TeHr.
Bapuayus ro3gguyuenmi ne6é

0 = —-100 %
X

udonara afTHIAALH.




1-anBanfa KeNTHPUATAH CH3OT CYBAAD YYKYpPJAUTH

TaKCUMOTHH MHT BapHaLHs KO3(hHUHEHTH
0,56

Bapnauus k03QduUEHTHHHHT KaTTaNuru, TADKOKAHK KaTTa-
© JUrHHM  Ouaaupagn.  XakKHKaTaH Xam, l- xajgsaagaru
CH30T CYBJIADHHHT YYKYDJAHTH aHYa KAaTTa TapKOKAHKKA
3ra, WYHHHT YYYH XaM KYTHJTaHHIeK Bapuauua ko3ddu-
uxentn VV=38,43% — ce3ausapiu Kuiimatra sra.

TaxcumoTHuHT acussempus (Kuiwairanauk) xoagepu-

yuenmu ne6
' k
1 Z:n:(m—}')“ .
n
s = 3

i=1

A

ndoaara afitinany.
By kosdduuuent épaammaa TaKCUMOTHH HOCHMMETPHK-
JIHTHHH aHHKJaHagH. CHMMETPHK TaKCUMOT QYHKUusiap
yuyH A; = 0.
3- xazBanaaH Qo#iganauub, (x; — x)* sapHH XHCc06.1a6,
4- xapBasja KeATHpaMu3.
4- wansan

'

1- 2pynna

RAanap
1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977

oftnap

0,059 | 0,166 | 0,118 | 0,022 | 1,443 | 0,531 | 0,001 | 0,244 | 0,227 | 0,779
0,039 | 0,185 | 0,741 | 0,002 | 1,772 | 0,836 | 0,000 | 0,022 | 0,592 | 0,405 |
0,020 | 0,000 | 0,163 | 1,368 [ 1,443 | 0,001 | 0,176 | 0,022 ] 0,885 | 0,614 |
0,000 | 0,085 {—0,001{1,816 | 1,685 |0,779 (0,275 | 0,074 | 0,636 | 0,614
0,004 | 0,043 [—0 001f1,225 | 1,368 (0,669 | 0,185 | C,006 {0,141 | 0,141
0,005 | 0,003 | 0,087 [ 0,091 {0,043 |0,405 |—0,002| 0,051 | 0,055 |—0,008
0,002 |0,016 |—0,000{ 0,001 | 0,016 | 0,069 | 0,681 | 0,047 | 0,024 |—0,001
0,512 | 0,009 |—0,036| 0,262 [ 0,022 {0,157 | 0,426 | 0,006 | 0.033 | 0,000
0,125 | 0,011 |—0,024| 0,422 | 0,238 | 0,097 [—0.024| 0,043 | 0,055 | 0,020
0,216 | 0,018 | 0,000 | 1,685 | 1,223 | 0,166 | 0,014 | 0,001 | 0,074 | 0,176 |
0,001 |0,022 | 0,001 | 1,702 ] 1,405 | 1,868 |—0,009} 0,085 | 0,185 | 0843 |
0,051 {0,183 | 0,085 | 2,571 | 0,474 {1,368 (—0,003] 0,141 | 0,466 | 0,804

-

) ‘1,043 |1,230 |2.4aa '1.259 ,11,124|e.236 1—1.714]0.866 I3.368 _| 3,801 |

E N X I R T

-
- O

-
nN
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2- 2pynna

nnanap
1968

ofiaap

1969

1970

1971 | 1972

1978 | 1974

1976

1976

—0,004
—0,009
—0,020
-0,030
—-0,047
—0,051
-0,01¢
-0,074
-0,085
—0,085]
~0,064
~0,002

EBGQQQUQWNH

[
(-]

—0,003
-0,012
—0,0201
-0,027
-0,027
-0,012
—0,003
-0,007

0,000
0,000
0,000
0,000

-0.€00

0,000
0,0C0
0,118
0,000
-0,328
—0,684
—0,778
-0,779
-0,681
-0,110
—0,006

—0,089,
-0,176
-0,301
-0,125
—0,636
-1,285
—1,161
—1,448
—1,907
—1,260
-0,850

-1,621
-0,110
-0,125
-0,033
-0.301
—1,000
—-1,225
-1,101
-1,178
-1,482
—0,970

—0,681{—0,918

—0,04

—0,593
—0,651
—0,474
—0,047
-0,055
—0,858

0,027
-0,027
—0,008
-0,008
—0,012
~0,011
-0.014
—0,047
—-0,069

-0,281
-0,
—0,255)—0,036
—0,593|—0,020)
—0,456|—0,012

-0.024

0,008
0,008
0,006
0,002

—0,036!
0,001
—0,456
—0,085
-0,838
—0,262)
0,097

A

—0,188} -0,001
~0,031|-0,000
-0,028) 0,008

-0,000
-0,059
0,002
0,000
—0,048
-0,638
—0,531
~0,889
-0,138

-0,087
—0,140
0,030
—0.007
-0,024

—0.030
—0,030

0,008

0,001

b |—0,522( - 0.116[l-3.18|l—0.335‘—0.047'—74.158|—0.288| 0,693 I—l.994l -0,439

3- epynna

1968

1969

1970

1971 | 1972

1974

1975

1976

1977

0,007
0,003
0,000
0,0
0,000
0,000
- 0,000

03 Ut N -

~0,002
-0,002
- 0,001
0 003

- 0,000]—!

0,033
0,084
0,059
0,176
—0,000
—0,074
—0,097
—0,104
—0,110
—0,084
—0,012
—0,000

0,000
0,022
0,011
0,000
—0,03¢
-0,000
-1,176
—~0,17¢
—0,483
-~0,814
—~0,17¢

—0,238
—0,238
—0,149
0,658
-0,185
0,149
0,125
-0,593
-1,098
~0,672
—0,474

—0,012|—0,531

—0,000
—0,07
—0,581
—0,498
0,34
0,287
0,149
0,195
0,178
—0,380
~0,328
~0,828

0,000
0,000
0,003
0,022
0,003
-0,125
—0,149
- 0,262
-0,849
—0,227
—0,166
-0,110

0,000
0,000
~0-001
0,000
-0,001
—0,022
—0,025
-0,878
-0,314
-0,185
—0,729

-0,030,

—0,037|
—0,043
—0,011
—0,002
—0,011
—0,039
-0,04
0,631
-0,128
- 0,097
—0,056

0,000
0,003
0,001
0,001

-0,058

-0,035

-0,216

—0,284
-0,148
—0,006
- 0'23'8‘ .

-0,422

~0,262

b1

l 0,009 |\0.154 |—0. 1e4|—1.s43|—2,039|—0,991| -1,342’—1.830|'—1.548|—1.3b2
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4- 2pynna

oftnap

Axaaap
1968

1969

1970

1971

11972

1973

1974

1976

1977

—-0,11¢
0,168
—0,205
—0,250
—0,287
~0,814
-0,814
—0,348
~0,88¢
10 —0,385

O W0 NDR G 0N =

—0,030
-0,01€
~0,047

0,055

-0,0c0

-0.11¢
-0,157
-0,227
—0,205
—~0,176

11 —0,826|—0,149

12 —0,085

—0,027

0,012
0,022
-0,030

—0,000
—0,000
—0,23¢
—-0,205
0,014

0,000 |~—0,68i
—0,030} 0,804
—0.007|—-1,125
0,001 {—0,858

0,003
0,011
0,024

0,033
0,030
0,000

0,000

0,000

—0,005

-1,561
—2,04&
—1,405
~1,081
-0,512
—0,878

0,001
0,020
0,030
0,036

—0.000
—0,014
—0,084
—0,040
—0,059
—0,022
—0,016
—o.omj 0,014

—0,002
0,027
0,104
0,0:0

—0,003(—0.,020,
0,035 |—0,110
—0,033|—0,205
0,008 |—0,439
‘0,000 [—~0,405
0,002 |—0-858
0,001 |~—0.275

—0,843(—0,157

—0.008
0! 250
0,149

—0.,176

~—0,001

0,020
—0.002
0,002
0.186

3,443 |—0.287

—0.043
—0,593
—0.059

0,000
0,012

—0,178

—0,301
0,227
0,030
0,030

—0,004

—0.456
~0,262
—0.276

0,000
0,014

b1 '—8.19 l—1.265| 0.442, —8.381'—9.137[—0,168, 0,319 l—l.?l?l 2,808 I—O.BO]

o- zpynna

=]
=
&
3
-

finnnap
1968

1969

1970

1971

1972

1978

1974

1976

1976

1977

O 0N ;B WK
|
14
8

......u
N -
]
sl
888

0,033
0,051

0,175
0.000
0.000
0,0C0
0,000

—0,00&|—0,c00
- 0,00z |-0,0C0
7 1—0,000

0,000
0,000

0,003
0,030
0,036
0,185
0,456
—0,004
—0.0£0
—0,047

-0,016]—0,970

0,069
0'133

0.216

0,074
0,064
0,001
0,000
1,260
0,216
0,328
0,288

0,110
2,686
4,574

1,300
1,685
1,260
1,448
1,443
0,219,
0,185
0,167
0,551
0,918
‘1,602
—0,002

0,002
0,002
—0,00¢
—=0,38¢
0.000
0,C00
0,474
0,001
0,009
—0,00:
1,368

1,868

1.334 | 0,141
1,000 | 1,830
1,630 | 0,658

0,970

0,857 | 0,000
0,033 | 0,003
0,001 | 0,343
0,000 { 0,005
—0,00!] 0,008
—0,000{ 0,038
0,000 | 0,043 |—0.000

0,000 | 0,097

1,191

—0,00¢
—0.014
—0,007

0,110 |—0,003] -

0,176 [—0,008

0,238
0.166

0,085 |-0,001
0,085 |-0,01¢

0,051

0,000

0,000
0,000

0,355
olm
0,000
0,024
0,027
0,005

z ,—0,028’ 0,257| 0,882 I 8,963 l11.752 ] 2,831 I

5,222 | 3,352 | 0,871 | 0,38
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4- xanBannan dohnasann6, 1968 = 1977 #uanap yuyHs
Hopun — Kopanapé opaJHruaari CH30T -CyBJap UYKYpJ/HIH
TOKCHMOTHHHHT acHMMMeTpusi KO3(pQHUHEHTHHH XHCOO/af-
MH3: i

0,033 __
A; = 57755 ~ 018.

Ilemak, acumMMeTpHs KO3GhQuUUEHTH aHua KHUMK, Oy 3ca .
’ TagkCHMOT (QYHKLUHSAHHHT CHMMETPHKJIHTHHHE ~MabJayM "Aapa-
“ana udoaanaitny, YyHkH npaktHkaga A, < 0,25 6yaranna

CHMMETPHKJHMK YHYa Oy3ujmaraH ne6 Kapajiaau.

Taxcumomrurz sxcyeccu Ae6 -

k

Z ny (x; — x)t
. gt

i=1

-3

1
n
Cy =

udonara afTusany. .

3- wanBannad Goinasanub, (x; — x ) aap yayH 5- mafg-
BaJHH TY3aMH3.

5-.>xa‘nnénn
I-2pynna ‘
fiunaap
| 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1077 |
oftaap
1!
1 0,0230, 057]0,058|0,006(1,630[0, 430|0, 002/0, 007(0, 1380, 716}
2 [0,013[0,106/0,031/0,004|2, 1440, 547]0,002|0,006l0,479|0, 299|
3 0,005|0,062{0,092[1,518(1,630{0,656/0,098|0, 0060, 849/0:522|
4 [0,0000,037|0,2300,215(2,005)0,716|0, 178(0,031 |0, 547|0, 522
5 |0,000/0,015/0,000|1,501(1,5180,573(0,606/0,001(0,073[0,731|
6  |0,001/0,008/0,045/0,041|0,0150,300/0,0000,019]0,021|0,000| .
7 |0,021{0,004/0,001}0,0000,003[0,028|0,600|0,017]0,C07(0, 000
8  [0,410/0,000/0,011(0,168|0,003]0,085/0,716{0,026/0,010{0,000
9  |0,062[0,002{0,008]0, 316/0, 148|0, 045{0, 0070, 015{0, 021}0, 352
10 |0,130]0,391/0,00012,0051,309(0,092{0,003(0,041(0,031{0,098;
1 0,000/0,006{0,000(1,355]1, 574/1,518]0,002/0, 037{0, 106(0, 240]
12 0,010/0,0680,037(3,523l0,370|1,518/0,000/0,073 e
2 |o.6840,757]0,513[0, 6521, 349[6. 5081, 2140, 2752, 653, 2




2-zpynna

1968 { 1969 | 1970 | 1971 | 1972

1974 | 1975 | 1976 | 1977

—
O WONC WU & Wy —

—_—
[T

0,001{0,000(0,000{0,0281,749(0,748(0, 008{0,002|0,068{0,000
0,002|0,000}0,000{0,098/0,053}0, 748(0,008(0, 002|0,019{0, 000
0,005{0,000[0,000{0, 202/0, 062/0,452(0,002/0,001(0,006/0,001
0,009/0,000/0,058/0,062/0,010/0, 370|0,001|0, G00(0, 000{0, 001
0,017]0,000/0,000/0,547]0,202(0,017|0, 0030, 007]0, 023]0, 045
0,019/0,280{0,277|1,412|1,000(0,021/0,023|0,012(0,000/0,073
0,023|0,005/0,531(1,811(1,311|0,254(0,003(0,000/0,000)0, 009
0,031/0,008|0,716|0,630j1,262(0, 190/0,017|0,331|0,015!0,045
0,037(0,008/0, 716|2, 364]2, 144|0,227/0,028/|0,037(0,547(0,010
0,037]0,003/0,600]1,360]1,6891,311|0,012/0,269/0,430/|0,000
0,026|0,002|0, 0530, 849(0,960(0, 498(0,005/0, 1680, 284(0,009
0,000/0,001;0,000/0, 5000, 885(0, 352(0, 003]0, 045/0, 0680, 009

™

0,207|o, 308}2 , 900]9. 864,11,323

5, l86’0, 113]0,893 1,460]0, 195

3-2pynna

Ananap

ofnap

1968 | 1969 | 1970 | 1971 | 1972

1974 | 1975 | 1976 | 1977

O ©OooNSU A WN -

—
—

121

0,001/0,019(0,010[0, 00010, 148/0,000
0,000(0,026(0,026/0, 0060, 148}0, 000
0,000]0,005/0,022|0,004(0, 0790, 005
0,000{0, 130{0,098|0,000/0,573(0, 389
0,000}0,001]0,000/0,012(0, 106(0, 240
0,000/0,000|0,031]0,079(0,001{0, 190
- 10,0000, 000[0,045|0,098|1, 176[0,079
0,000]0,000{0,000[0,098/0,4980, 113
0,000{0,000{0,0530,390|1, 126/0, 098
0,000/0,000/0,045/0,214]0,474]0, 284
0,000{0, 0000, 280{0, 0980, 370[0, 227
0, 00010, 002/0,000/0,003]0, 430|0, 227

0,000/0,000{0,045(0, 000
0,000(0, 000(0,015(0,002
0,0000,201}0,201{0,000
0,006|0,201]0,000/0,000
0,002|0,000{0,002|0,028
0,062]0,0006/0,013/0,037
0,079(0,081(0,007{0,130
0,168|0,269(0,430(0, 190] .
0,240/0,214/0, 130/0,079
0,138)0, 1060, 448]0,001
0,092|0,6560,021/0, 148
0,053)0,034/0,316/0,168

0,840(1,768|1,628/0,782

0,002;0,183/0,610(1,002{5,5031, 851
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4-2pynna

1968

\\\&:2131
oftaap

1969

1970 | 1971 | 1972

1973 | 1974

1975 | 1976 | 1977

0,576
0,092
0,121
0,158
0,190
0,214
0,214
0,240
0,284
0,284
0,227
0,037

© 0O N0 b W —

0,924
0,004
0,017
0,023
0,011
0,576
0,085
0,138
0,121
0,098
0,079
0,008

0,000j0,000)0,026
0,00110,00040,005
0,001(0,178|0,000
0,352|0,021}0,001
0,009]0,003(0,000
0,00010,528|1,811
0,009(0,748|2,601
0,001(1,170|t,574
0,000/0,254(1,082
0,003(0,000(0,410
0,006/0,0020, 269
0,009(0,007}0,000

0,026(0,010
0,013}0,002
0,023(0, 000
0,006{0,000
0,004)0, 000
0,004(0,003

0,000]0,000]0,240}0,079
0,005/0,008)0,00t}0,009
0,009}0,04910, 158}0,000
0,012|0,034/0,079}0,600{0, 009
0,000({0,005|0,092|0,012(0,001
0,009|0,021{0,053|0, 199|0, 190

0,202
Q138
0,009}

0,1210,015{0, 352
1,334|0,498{0, 168
0,300|0,023/0, 178
0,254{0,014|0,058
0, 178]0,000{0, 000
0,0980,0030,003

2,635|2,084

0,391

2,973{7,781

0,106

0,132

2,912

0,852]1, 307

5-2pynna

i

Ananap

ofinap

1968 | 1969

1970

—1971 | 1972 | 1973

1074 | 1975

1976 | 1977

COWOONOG & Wik —

—
| I

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,001
0,002
0,002
0,001
0,000

0,010
0,019
0,457
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,009
0,012
0,106
0,352
0,001
0,034
0,017
0,004
0,028
0,068
0,130

0,031
0,026
0,000
0,000
1,360
0,130
0,227
0,148
0,960
0,053
3,733
7,593

3,036/0,000
2,005/0, 000
1,360{0,000
1,630/0,284
1,630/0,000
0,200}0,000
0,105;0,370
0,085/0,000
0,452|0, 194
0, 885]0,000!
1,874}1,518
0,000{1,518

1,46410,073
1,000l0, 781
1,041{0,573
0,960|1,262
0,814/0,000
0,000/0,000
0,000|0,210
0,000{0,001
0,000{0,002
0,000{0,010
0,000/0,015
0, 000/0,045

0,053]0,000
0,09810,002
0,148/0,000
0,092/0,000
0,037],0000
0,037]0, 034
0,01910,254
0,001|0,000
0,003|2,000
0,000j0,007
0,000]0,008
0,000{0,001

z

!o , oos[o, 586

0,769

14,260 13,194 |3, 885

4,28013,002

0,48810, 308;
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5- sxxanBananan dohnanann6, 1968 — 1977 finnnap yuyn
Hopun — Kopanapé opanurunaru cusor CYBJApHHUT Yy~
KypAUrH TAKCHMOTHHHHI SKCLECCH

148,46 o _
—0-0,008 3= —048

3KAHJHTHHH TONAaMH3.

ey =

4- §. TIABEHKO TeopemacH

1- nemma. Arap E xommca YeKcH3 COHmar ELE, ...
XONuCaNapHUHT Gupraiukaa pyH 6GepHIINra 3SKBUBANEHT
6yaca, avuu E = E,-F,, ... , Xamna ywby ... E a <

n

by Enyc ... < E, MmyHOCabaT ypuuann 6§aca, y
xoaaa
: P(E) =lim P(E,).

n-~oo

Hc6oTu. Xakukatan Xam, E, Xomucauu 6uprajukaa
6¥maran XonucasapHHHrT AUFHMHAHCH wakanga Kyfdugaru
HKKH yCyJaaa €3HIl MYMKHH:

Ei=EE,+EE;+ ... + Eo_jE,+ E,
Xamaa . C
E\=EFE+EE + ...+ EsE, 4 ... +E

lé_ynnau . '
PAE}=P(EE,) + ... + P(Esoy E) + P(Ey)
Ba .
. P(E)=P(EE)+ .. AP(EAE, )+ ... + PE).
an'prn HMKKH TEHT/MHKHW TaKkKocaab, P (E) = P(E,) —

— ) P(EE, +1) TEHTJMKHH XOCHA Kuaamu3. Bupox Teur-
' R=n . ‘ '

AHKHHAT §HT TOMOHMAArM MMFMHAM SIKMHJAWYBIM KaTOP-
HHHT KOJJAMK Xanu Gyarauu ca6abiau

L PE) =lim P(E).
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9- nemma. Arap uekau éxu uekcus £y, E,, ..., Ea,

. keTMa-KeTJAHKAard XOAucanapHuHr Xap O6upu Oupra '
TeHr SXTHMOJ Gunan pyi Gepca, y X0/A4a yJAapHHAT GHp-
rajukna py# Gepuil¥ SXTHMOJH XaM GHpra TeHr.

HUc6oTu. Apeano ukkura E; Ba E, XoaucaHn xapai=
mus, yaap yuyn P () = P (E;) = 1 6yacun. AmMMO

P(Ei+ E) = P.(E) + P(E) — P(E\E))

Ba

P(Ey+ E) =1
6ysarasu ca6abau .
P (ElEg) = I.
BynaaH, MaTeMaTHK HHAYKLHA METOAHMra ééo::_.;ran-ﬁﬁ',.
P(E)=P(E)=. ..=P(E)=1

MyHOCaGaTHH KaHOAT/IaHTHPYBYH HXTHEPHHA n Ta XOmHCA

yuyH L
P‘(E1Eg .« * Ell) =l

TeHrJAHK 6aXapHJIHIIHHH KYpCaTHIl MYMKHH.

Afitafank, £y, « ..y En ... X0AMCAN2D Gepuira 6§.ﬂ"e
cuH Xamia yJaap yuyH '
P(E)=P(E)= ... =PE)y=...=1
gyacuH. BHPOK ' ‘
| E\EEs ... = E{ (EE)(E\EEy) . ..

TeHTJHK paBuaH Xamia TEHTNUKHHHT YHT TOMOHH-larIi'x'ap'

Gup KyTMAATYBYHIADHHHT ABBAITHCH KeHHHTHCHHH §¥3 uaura . .

y xonaa 1-emmara Kypa
P (EEE; . ..)=lim P(E\E, ... E,).

. n-+00

oJs1ajH,

By TeHIJHK 92- neMmaHHd ucboTaafiaM. -

7 B. U. TauBenko teopmacu. & macodugui siux-
doprune maxcumom gynxyuscu F (xy03acun, & macodu-
puit MuKOOp Yemuoda YmKA3UAZAH N M $3AP0 GOFALK
6y.amazan KY3QMUUWAGD HAMUNCAAQPUNUNE SHNUPUK:

da
P{ sup |Fa(x})—F@x)~0}=1

—c0 <X

marcumom @yrryuacu Fq(x) 6§acun, y xo9a n oo x




Uc6oTu. Yuby

Fx—0=Fx) <L <Fx+0 (=T

TCHICH3JUKHH KAaHOATNAHTHPYBYM X JIAPHHHT HT KHYHUTHHH
X, , OHNaH Genrnnafimus. Ataiank, A = f<x,,} 691

cuH. Y xoapa P (A) = F (x,,). Bupox A xomucanuur py#

Gepuiw wactotack Fn(x,,) 6yaranu ca6a6au Bopeab Teo-
pemacHra acocaH

p{F" (xr.k ),::F(xr,k) } = ],
A#irafauxk,
E,: = {F" (xr,k ) ::F (xr,k)}

M

Ba
Er = E[E] ... Er

6yacun. Y xoapa E7 xoaucan — oo na yuiby mMyHocabaTra
3KBHBAJIEHT:

lgkaé(r |Fa (x’-k) —F (N — 0

Bupox (1) ra kypa
PE)=P(E)=...=P(EY)=1.

Y xonza 2- nemmara acocaw P (En)=1. Arap E= E'E*F3,,,

Re6 oJcak, y xoaaa siHa 2- nemmara myBoduk P (E) = I.
S xoauca n— oo pa

sup |Fa(x) — F (x)]—0

—celXL o

SKaHIHruHM Guapupchd. Mxtuépui x € (x, ,, X, pe1) YUYH
KYAHZArd TeHrcusnHkaap GaxkapHaaiu:

Fa(x,, +0) < Fa(x) < Fas (%, p11)

XaMmpa
F'(xr.k + O) S F(x) S F (xr.k+l )’
-GHpOK

1
0<F(x, ) —F(x,,+0) <+,
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OGyHpan
Fa(x,, +0) —F (X 44) <_Fn X)—F@x) <
< Fu(Xpppr) = F(x, ,40) A

XYJIOCAHH YHKApaMH3, SBHH
1
|Fa(x) — F(x)]| < max [Falx,,)— F(x,, )|+ =

BA, HeMaK,
sup _IFa () = F ()] € max |Fu(x,) — F (x,,) 41

—oo LX<

Bupok r — uxTHépHil COH, ¥ XOANA OXHPrH TeHrCH3- -

aukiaH £ < S kean6 uvkaad. Jlemak,
su Fn (x) — F (x)]1— 1=
p{_mqp@la( ) ()1 0} 1.
Illy 6unaH teopeMa HCGOT Oyanm. anseuxo.'reopeuacﬁ
Fa(x) aMnHpuk TaKCHMOT QYHKUHMAHuHT F (x) Hasapuft
TAKCHMOT (YHKUMATA MHTHAMIIHHH K§pCAaTamm, XOAOC.
[yHHHT yUyH ) : -
Dp= sup |Fa(x) — F (x)|
—ta L XL 00
afupMaHHHT TAKCHMOT QYHKLHACHHHM TONHIN MacajsacH Xyaa
Myxumanp. By macanann A. H. Koamoropos 1933 auiza
Xas KuaraH. DH3 KyAHja W1y teopeMaHH HcOOTCH3 KETHs.
pamH3.
Koamoropos teopemacu. Azap F(x) maxct-
mom_@yrKyus y3ayrcus 0y.aca, y xoa0a n— oo 0a

0, azap z < 0 6y1ca,
P (¥ nDa<2)—K (2)= 2‘-— 1™, azap z > 0 69aca
B=—=-00

. MyHocabam ypunan Gyaadw.

z apryMenTHuHT 0,28 < 2 < 3 TeHICH3NHKHH KaHOAT
JaHTHpaAHran KuiimataapaAa K (z) dynxums yuyn maxcyc
XaABAA TYSHarau®. :

*B. B. r‘lﬁeneaxo,_' Kypc Teopun Beposarsocrel; Mas ~dus-MaTs'
r. T o MU AR

JHT., M., 196

. 14—256 B 18
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IX 606
CTATUCTUK BAXOJIAP. PETPECCUSl TEHTJIAMACH

1- §. CumkumaraH, adibekTHB Ba acocian Gaxoaap

Tawaauma TyniaMm 6Ow TYmJaMHUHT KUCMHAAH nbopat
6yaraud yuyH 6Owl TynjaaM TYFpPHCHAA TaHJAaHMa TYIJAaM
acocHaa (PHKp IOPHTHII CTAaTHCTHK XapakTep/aru xaro/apra
0416 KeJapH.

CTaTHCTHK XaTO KaTTajuru 60w TynjiamaaH tacoiudus
pPaBHILAA OJIHHTAH TaH/JaHMara KUpraH Kys3aTHIIAp COHHra
Gorany Gysanu. LLIYyHUHT yuyH Ky3aTHWJIap COHHM KaH4a
xarTa 6y/ca, cTATHCTHK XaTO wyH4ya KH4uK 6yaanu. ByH-
JaH TawkapH Yprawuaa€rran Gearu ysrapys4daH 6yaca, Oy
CTATHCTHK XATOHMHT KYnaduiuura oau® Kefanu, LWYHHHT
yuyH GOl TYNAaMHHHT Xaanapd 03 Yyarapysian 6yaca,
CTAaTHCTHK XaTO WIYHYa KHyHK Gysaau. Acocuit Macana —
CTATUCTHK XaTOJApHH HJO0XH 60pHYa KaMaATHpUAaH HOO-
pataup. OJaTaa KysaTyBudw uXTHEPHAa Oow TyniamaaH
O/NHHTaH 7 Ta Ky3aTHIU HATHXKACH X;, Xy ..., Xp Oyna-
au. By xy, X5, .., , Xa MHKZOpP/AApHU ¥3apO OOFIHK 6 -
marad GMp XHJ TaKCMMJaHraH Tacoauduit MHKAOpPJAp
cudaruga xapaimu3l. Hasapu# rakcumor HoMawaym napame-
TPUHHH{ 6aX2CHHH TONHMIL YYYH Ky3aTH1l HATHKAJAPHHUHT
wyHAall GYHKUMACHHH TOMHIN Kepakku, 6y ¢ynkuua Oa--
XOJIaHAAHraH. MaPaMeTPHHHT TaKpUGUf KHAMAaTHHH GepcHH.
Ha3apuit TaKCuMOT HOMabJAyM NMapaMeTPUHHHT CIMAMUCTLUK
baxocu neb, Ky3aTH U HaTHXKaJapUHUHT HXTHEDPHA QyHK-
uuscura afitunanu. MacanaH, TaKCUMOT MaTeMaTHK KYTHJ-
MacHHH 06axoqiul yYyH ywoy

J_C=x'+x2-;"'+x"

GyHKUMSA XUIMAT KHIMUIMHU KYPraHLuK.

CraticTuk 6ax0/1ap 6ax01aHaETraH NapamMeTpra ,IXuwu®
AKHHJAMHKIIE YUYH CTaTHCTHK OaxoJap afipuM mapriaaphy
KaHOATJAHTHPHIUK Tanalb KHAHUHANH. dapa3 KunanauK, Ha-
3apuil TaKCHMOTHMHT 0 HOMabayM NapaMeTpHHUHr CTaTHC-
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THK 6axoch 0% = 0% (x,, ..., X,) 6yacuu. Arap M8* =40
6yaca, 0% cuasxcumazar 6axo pehunagu. Arap lim MO* —

n-+co

= 0 6ysca, 0% acusnmomur curicumazar 6axo Refnaam.
Tabuuiiky, D 0% HuHr KuuMK GFIMIIHHW TabMHHJAAWIrE
Xapakar Kuaumumu3 Kepak. LIy makcaana s¢ppextus 6axo
Ty yHYaCHHU KupuTamu3. 6 napamerp y4yn 0 Ba 0) Ga-
xonap Taknug artuarad ne6 ¢apas Kaaaihauk. M6 =0,
M0, = 6 6facun. Arap M (6] — 0) < M (6; — 6)* 6¥.ca,
y Baktaa 0] 6axo 0, Gaxora xaparauna aspgdexmuspox
neiuaaaq. bepuaran 7 XaxMmJad TaHAaHMa TYnAaviard sHr
KHYHK AMCHepCHAra 3ra GYaraH craTucTUK 6axo agfpex-
mus 61x0 neivaagv, sibHH GyHnalt 6ax0 yuyH AHCuepcHs
aHHK Kyitn yerapa in*E M (6; — 9)? ra spumanu.
9

Ymyman aiitranna, s¢ppexktuB 6ax0 MaBXyA 6yaMace
JIUTH MYMKHH.

Arap

lim M(O**(x,, Xay .. Xp) — 0)2 —1

n~co inf M (0, (x4, x4, .. , x5) —0)?
6yaca, 0* Gaxo acusnmomur sgppexm:s baxo perunani.
Arap Ky3aTHII1ap COHHHH YeKTH3 OPTTUpHATraHna 0F =
= 0% (x;, X5, - .., Xn) 6ax0 6axonanaérras 6 mapamerpra
axrumoa Oyiuua sAKWHAAWmICA, ABHH Xap Kaumwl >0

yuyH ywoy
P{]0* —0]>e}——0""

. nN=+c0 e
MyHoca6aT YpuHIH Gyaca, y xoama 0% = 0% (x,, x,
..., Xn) 6ax0 0 nmapaMeTPHUHT acoc.iu 6axocu neRunanu.
Byunan, 6% HMHT QUCMEPCHSICH 72— 00 Na HOJTA MHTHJCA,
6ax0 acocaH 6YAHLIH KeJHO YHKanH. MablyMKH, KATTA COH-
Jap KOHYHHra acocad Xap Kauaad e > 0 yuyu n — o0 pia

Pllx— Mi]|>e}|—s0.

Jemak, x 6axo M: yuyH acocam 6axo Gyaamu Ba wy Gu-
JaH 6upra M: yuyd CHaKuMaraH 6axo xam Gjia OnagH,
YYHKH : LY 7%

OO

- wem B

Mx = ME' o . . A
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XycycaHn, arap ¢ HOpMaJa KOHyH 6Yyiiiya TaKCuMJAaHran 6y.i-
ca, y xoama x M: yuyn sbdextus 6ax0 OYAHILIHHH
KypcaTuIl KHAHH 3Mac.

¢ tTacoanduil MHUKAOPHHHT NQHCmepcHscH YuyH 6axo -
daTnna TaHAaHMA RHCMEPCHSHU KYpaidnuk., m = M3, of =

= D: ne6 GearunaiiMus:

Q
!

= 1
n

|
)

=
=
|
2
i
=)~
1
oo
|
3
|
®
|
s
i

n

= 20— my — 2 = m) Z (i — m) 45 G—m)=

1=1

=l2 (xg — m) — nﬁ (x —m)(x —myn+(x —m) =
n =1

=L P —mpe =& — my. (1)
t=1 .
Arap M (x — m)* = Dx = —’11 o] JHTHHHA 3BTI 6GOpra oa-
caK,
Mo? = —MZ(x,—m) — M (% — ) = &)~ + ot
= n=1 GQ. . (2)

n 1

Hevak, Ttaunawma pucnepcus D yuyyH CHANKHMAraw
6axo Gysonmac skaH, wy ca616au TaHJAaHMa AucCnepcHs
yuyH 6axo cudartuna

n—lz(""")

=1

3)

udona xapansaau, uynku (2) ra acocau

M

02 == 012’

n—1

sinuu (3) DS yqu cumxuMarad 6axo 6yaap 3kaH. Taunau-
Ma AMCMEPCHAHMHT n-~oo na DY yuyH acocau 6axo akau-
,.nurunn KYPCaTHIIHK YKyBYUMra xasoJa KWJIaMu3.

1



2- §. MapameTpaapHu Gaxonaw. HmonyIMIHK HHTEPBAJH

Bus 1-§ na ypra KuiimMar Ba pucnepcus yuyH 68X0
ciipaTHia TaHAAHMA YPTA KHAMAT Ba TaHAaHMa AMCIEPCHSHH
Kypank. duau $apas Kuaaitauk, 0% & tacoauduit MHKAOP
F(x) nasapuii TaKCHMOT QYHKUUACHHHHT napaMerpH 6ya-
cut, avhu F(x) = F (x, 6%). ¥ xoapa ‘

M: = j‘ xXdF (x, 0%) = m, (8%).

-0

TanaanMa ypra KHAMaAr

n o0
- 1 E:
k=1 0 ) i
3C3 Ky3aTHUI HATHXANAPH X; JADAHHT dyHKuusicH, 6y epla
F, (x) — aMmupHK TAKCHMOT QyHkuus. Haraxana Gurra 0%
HOMabAyM NMapaMeTPHH TONHW YyyyH Gurra m, (8%) =X
TeHr/1aMaHH XOCHJ KHJavH3.

Tacognduit MHKLOPHUHT TaKCHMOT (yHKUHACH OHP:
HeuTa HOMabAyM NApamMeTpra GOFauK Gyacun. Arap TaHs
JanMa TynaaM acocuaa 67, 65, ..., 9 napamerpaaphu
6axoJaln Macajaacu x)“'mfzxca, y Xonaa £ tacomuduit MuK-
nop F(x, 6;, B;, RN 9k) Ha3apui TaKCHMOTHHHHT R~ MO-
MEHTH :

. L=~
my (0, 8 ..., 0 = jxde((, 6, 62 ,.. . 0,
-j=1 4k
Ba t HUHT k- TAPTHOIH 3MIHPHK MOMEHTH TEHrJAaWTHPH~
au6, £ HOMaBAYMJAH R Ta TEHI1aMa XOCHA KHIHHARH. By
* .
Tenraamaunu eun6, 63, 65, ..., B, napamerpaap ronusans.

Hovabaym napaverpHd OyHAad yCcy/aaa TOUHII MOMEHM-
Aap ycyau Dednnaasv. YMyMaH adTraHia, napaMeTpaapHu
6yHnaall ycyasa Gaxoaaml Ce3n/apjd XaToAukka oaub xe- .
Jajd Ba 6axo acumnTtotuk spdextus 6axo 6ynaBepmaitiw, -
JIeKHH 6Y YCYJHHHT COAJLAJHrHHH 3bTHOOpPra oaumb, Mpax-
THKaga 6ab3a Wy ycyasaH xam (ofinananunanu, .
[MapameTpsapHu GaxOJalUIHHHT AHA GHp YCyJaH .XaKu-
Kamea MAKCUMAN AKUKRALK ycysudup. Arap F (x, 0) Tex-
a3



cuMoT dyHKUuA P (x, 0) suuaux ¢dyHnkuusra sra 6y.ca, y
xosaa

L=1L (x;, X3.+ -2 Xm 8)=p (xi, 0) p (x2 8) .., . p(%n, 9)

pyskuua xaKuKamea yxwauaur GYHKYUACKL AeHUNANH.
OUKCHPJAHTAH Xy, Xay « . . Xn J18PA3 L uu 0 uunr QyHx-
uusich ne6 Kapaimu3. XaKuKatra MaKcumal Japaxana
AKMHJAMK METOjauMra acocas, 8 uuur Gaxocu 0% cudaruaa
9 aprymenTHuHr L QyHKUHA MaKCHMal KuiiMaTra 3puila-
aurad KuiiMatd (arap y MaBXxynR 6yaca), ABHH

dln L (xy, Xay cvoe s Xp 0) 0
00 =
renraaMaHuHr eunmu 0% '= 8% (%4y + .. , Xn) OAMHALM. By
epra L ¢yHkuus ypHHra In L QyHxKuus OJMHAHM, UYHKH
6y uKKanaa ¢dyHKuua OuTTa HyKTanNa MaKCHMYMTa 3pHILAAH.

, Xycycad, 8,, 0, ..., 0, mapamerpaap GaxosnaHajura
6yaca, y X0JAd

dIn L (X1, Koy ooy Xp» 01, Og, cee y Ok) L 0 i = rk-
. ah; ’
TeHrJamajap CHCTeMaCHHHHT eunmaapu 0; (i = 1, 2, .,.R)

gap 6; yuyn 6axo cudpatyaa ONuHaLH. Mabaym wapraapaa
in L ) %

37 — 0 Tenrnamanuur 0% euuMu MaBXyl Ba 6y euuM
HOM@bJAyM NapameTp 6 yuyH acocay, aCHMITOTHK apek-
TUB BA ACUMITOTHK HOpMaJ 6axo Gyaamu”.

Mucoa. dapas Kunalik, £ tacoauuil MHKAOP a,c?
HOMabAyM MapaMerpiu HOpMal KOHYH O6yiinua TaKCUMJaH-
raH 6yacuH. XaguKarra MaKCHMaJ AKHHJAHK METOALH ouJaH
a; o2 mapameTpaap yuyH Gaxo Ty3ail/auK. DUSHHHT X0J43

n
BEER N P
952 .\“.—a)
. 9y — L 1

L(%y X yove s Xm @0 = = mu€ sl

L SR s n — a)?
nl= 2 n (27) — 5 In o} 20%2(;:: a)®

i=1

PRS-

* By TaCAMKHHMHT 11COOTHHH I'. Kpamepuuur ,MaremaTnueckie
MeTOABl CTaTHCTHKH®, Mup, M., 1975 r,- KHTOOGHAAH TOTHLI MYMKHH,
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Cyurrn udonann a Ba o2 6yiuna auddepenuuannac, Ky-
HHJaTHJIapHU TONaMH3:

Bynapaau |,
a (X, Xap ooy Xn) =X,

n
1 -
B (b oy o ) = = ) =
=1

By Gaxo/iapHHHT acoca¥ SKaHJIUrHHH aBBaJ KYpraiiuk.
dupuru macana |0 — 0%| aimpmann Gaxosamaan Hu60-
pat. Mxrtuépuit 8 > 0 COH Osal/IMK. CTaTHCTHK~ MeTodJap
0% Gaxo |6 — 0% < 3 TeHrCh3/MKHK an0aTTa KaHOATAAHTH-
panu fne6 TacaukJawra Ty/na HMKOH Gepmaitau, wy ca-
6abau 6y TEHICH3JHK amaJjra OLIHIIH MYMKHH gy.nraﬂ
3XTHMOJ XaKkWLa ranupuu Mymxus, Arap 8 — 6] < 8 TeHr-
CH3JIMK Y 3XTHMO/ GH/MAH YpHHIH, BHH P{‘19—9‘|<6,=v
6yaca, y xoaaa v sxTumoa 0 mapamerp 6> 6axOCHHHHI
LUWOHLAUAUK SXMUMOAL NEHHTALR. Opatna OaxOHHHT
* WUIOHY/MJHK 9XTHMOJH OJJHH
- bupra sKuH KWJIHO OJIHHAMLH.

P{|6 — 6| <8} =
6axapuaran Gyacud, y x0.711a 6y udona

P{fr—3< B < 6% L2} =v
§* 4 &) opajaHKHHHT
3XTHMOJH v I'd

¢apa3 KuaAanIHK,

Gunan TeHr Kyuauaup, swhu (6% —3
0 HOMabiyM NapaMeTpuHH Y3 MYHra OJHII
TEeHT,

Homanaym 0 napamerpuu Gepu/irat v WILIOH YJTHJIHK 3X-
THMOAM Guaan y3 uaura oaram (0% —3, 0 + 8) opanHK
HUWONYAUALK URMEPSAsl AeHunajH. ¢ Tacoduduil MHK"
ZOp HOpMaJ KOHYH Gyiu4a TaKCUMJAHIaH 6yn<21HH- by ;affu
CHMOTHHHT @ mapameTpH yuyH o MaBayM Ba % HOMaBAY

6yiran xoanapaa MLWIOHYIHJHK OpPalHKIaPH Ty3aMH3-
i 215
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1. Afitaitauk, o2 MaBAyM OYaCuH, @ yuyH HIIOHYIHAUK
OpaNuFu Ty3aMu3. @ HOMABJAYM NapaMeTPHHHT GaxOCu CH-

. -1\
¢artuna, assan KypraHuMH3AEK, X = — o4 ke Hd Onamu3,
. k=1
6y epaa x;, ..., X, Aap OOFAHK 3Mac Ba (@, o3)-HOpMaa

KOHYH Gyitnua Takcumaanrad. [lemak, 6y xo.aza

n
- 1
= _ 2: X
X 7 R
i 1
(a, %3-)- napaMeTpaH HOPMa1 KOHYH OyifiHua TaKCuM-
JaHraH 6yaanu. LLIyHHHr YuyH

F‘ al < o] =—:l= e du.
2 V2r _¢
v
Huongnuauk sxtumonn (xoadpduuuentn) v Gepuaca,

&

HOpMa/n KOHyH »ansaid (uaosaparu 1-xansan) Aau 8 Hu
WyHRai TaH/JaHMH3KH,

3,

1 -

je Tdu=200) (1)

6yacun, 6y epaa

x :
1
P (x) = 7;—758 * du
Q
Jlanaac ¢yukuuscu. ¥ xosa4a
s 2.3
(x—-';;,,, x‘l“/ﬁ j’) 2

Opa/HK & napaMerp y4YyH HIOHWIHAHMK SXTHMOAA v 6fa-
raH HUWOHYJHAHK OPaNHFH OyJaanH, m;xm

P{'J-c——8<a<x+—6v‘i—P t=d g | =y
. \

yn
;/n
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Mucoa. dapa3 KunaiaHK, CH30T CYyBAAPHHHT "yyKyp-
aaru (1= xansaa, 1969 #un yuyH) HOpMd/ KOHYH 6yduua
TaKcHMJIaHTaH OYJACHH Ba HOpMaJ KOHYHHHHT AuCrnepcHscH
cudaruna o} = 0,116 (raunanMa JucnepcHsa) HU OJIaMHS.
TaKCHMOTHUHT ¥pTa KHAMATHHH ¥ = 0,95 HILOHYAMIHK 3X~
TUMO/AH OWMaH 6axoJqawn Tajab STHACHH.

"Euunmw. (1) ra acocan

[ p/(—iﬁ
2<1>( 0,34) — 0,95.

WaoBaaard l-xanBanjaH KVHHIATHHH TOMaMH3:

3/ 60

oy 60 :

0,34 1,96,
6yHnaH

_1,96:0,34 g
[ }/6_0 ~ 0,0 6

y xoaza x = 1,11 aurunu sbTH6Opra oicak, (2 ra kypa
@ yuyH MIIOHUJIHUAMK OPaJHFH (1,024; 1,196) 6yaanwu.
2. dapa3 KuHaaHJMK, o? HoMabayMm GYyJcHH, @ HH 6aX0-

JaimMus. Kyidunaru )
T=X—24a

S
43 ,
Tacoanduilt MHKAOPJIAPDHH KapaiimMus, 6y epaa c-="/;!"—-_n:-l—'3.

By xonna T osoinuk napakacs n — 1 (6yaran Crsio
AEeHT KOHYHH 6yAnua* TakcumaaHraH TacOAUDKA MHKIOP
6§au0, YHUHT 3HYJIHK (yHKUHACH

1‘{1)

, =
S (x, 1) = e (1+nx—1) 3
1'='~(n—1)1"( 2 )
6VaanH.

‘ #« [, KpaMep, MareMaTH4ecKKe METOIn CTATHCTHXH, ,M'up“g ‘
M., 1975 r. '
AT



S (x, n) dyuxuus x Gyiuua xydr 6§arauu YUYYH
. 3

pllE=2| <3| =2 (" s(t, nyar =

v

P(;_a ;T<a<5c-+3 2 )=v.
/

Jemak, v sxTumo.1 6uaau

X—3, —=<ax< x+3 = (3)
yn y n
6yaanu.
Mucoan. dapas gunaitauk, 1-kagsaana 1970 Al
Y4YH KeATHUDHIraH CH3OT CYBAAPHHHT UYKypJHrH HOpPMa.

KOHYH 6y#inya TaKkcumJaHraH 6yau6, o* HOMaBAYM 6Y.cC) H,
4 HH Gaxoaafijuk.

Eunw. Mavaymkn, 1970 #ua YUyH
n=60; X =1,16; & = 3.0,44 = 0,447,

Arap v= 0,95 6yaca, y xoama HaoBajaru 6- xanBaara
Kypa 8, = 2,001. ¥V xo.aa (3) ra Kypa 1,045 < a < 1,275.
By Xoaza wynn Tabkuana6 yTHI Kepakku, arap TaHaau-
MaHUHT XawMH KHYHK G¥yiaca, y xoama a YuyH 6axo
‘OJHMIIAA MabAYM XaTOJNHKKA 3ra OY MMIIUMH3  MyMKyy,
§_Gearu o2 pucnepcusra sra 6y/ran uxTuépuit KOHyH 6y -
finua TaKcuMJaHrau (HopMaJs 6¥anuu wapr smac) 6yJaca
XaM,  YHUHT ypTa KuiMaTH @ Hu 6axonamw MyMKHH*. Arap
o] HOMabAyM 6y.ca, y xoaaa o} ypuura 3? udonanu xa-
Oya KHAHI MyMkHH. Jlekun y3apo GOrauk GyaMaran x;
‘Taconuduit MHKAOpJapHUHT Xap 6upu F (x) KOHYH 6¥iinua
n

\
TaKCHMIaHran 6ysu6, of < co 6y.ca, yaAapHHHT X; An-

. =
FHHAMCH L — 00 1a HOpMaJ KOHYH G6Yiiuua TaKCUMJAHTaH

*T.Kpamep. Maremarityeckne MeTommb cratuctuku, ,Mup,,
M., 1975 r.
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6y.nanu. Ly cababau, 0KOpuAa @ yuyH yuKapuJra (2), (3)
HILOHUAHAMK Opa/MKJapH eTapauua KarTa n J1apia HOp-
MaJ KOHYHAaH (apy/aH TaKCHMOT yuyH XaM ypunau 6y-
N, YYHOHUHM KeNTHPHraH MUCOJIapUMH3AA CHSOT cyBaap
yyKyp/aUCH TAKCHMOTH HOpMaJ KOHYHIra 6yficynmaca XaM
@ yuyH TOMHJraH HUWOHYJWIHK OpaJHFH JPHHAHAKD. X1
Xa, + .. » Xn TAHJI2HMa HODMaJ KOHYH Gyitnua TAKCHMMAAH-
rad OyJcuH, Yy X0/i1a TaKCHMOTHHHT o? mapameTpuH Y4yH
HUIOHYJHJIHK OPANHFHHH Ty3aiJsHK.
XaKuKaTaH XaM, Ou3ra Mab/yMKH,

I NI
1>_, (x; — x)? =32 )
=1

tacoaHduit MUKAOP O30MIMK AapaxacH 72 — 1 6yaraH 2
KOHYH OHMJIaH TaKCHMAAHTaH taconuduit MHKROp OFIanu.
BepuJiran v HLIOH Y. IHJIMK 3XTHMOAH 6yituua y2, y3 1apHu

2
%
S1<(IL—1, x) dx =
1y
tTeHrJjamManaH TONamuz. by epna K(/L — 1, x) — 7.2 TaKCH-
MOTHHUHT 3HYJHK QyHKIUACH. y2 Ba /2 napHH aHHKaAW YUYH

Ky mumMua
13 w

=1— 1=
| Ko—tade =iz, J K=t man =15

12 :

0 2
piapTaap 6a}apuIMLIMHK TanaG Keiamus, y Xo/a4a v Ba n
MabJaAyM 6yaraHja 72 Tacopuduil MHUKAOPHHHT _Taxcqu.wm‘
¢y HKUUACUTA (unoBajaru 5- xxaznsad) xapab, 73, ¥3 Aap
anukJanaau. HaTtuxkana ‘

1

ns2 .
P (<7 <7 = j K —1, x) dx = v
ns® nst »
lemak, ywo6y (7,7) opaiuK o yuyH v 3XTHMOMLIH
2 1
UIIOHY MUK OPaJuFH Gy aanu.
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3-§. CratHcTHK runoresanap

Kyn xoanapaa ¢ TaCoAupHH MHKNODHHHT TAKCHMOT
OYHKUHACH HOMABAYM 6y.m6, 6y TaKcumoT: GyHKuMsHE =
ycTHaa 0aub GOpHAraH KysaTuuml acocua XOCHJ KHJAHHTaH
X1y X2, ..., Xp MUKLOPAAp &pramusa aHUKJIa1l MacaJacH
Kyfnnanu. 1- xameania xeatupuarau Hopuu —Kopanapé
OPa/IMFHAATH CU30T CYBAAP YYKYPAUTHHMHT SMNHPHK TaK-
CHMOT (DYHKUMSACHHH TY3H'U MyMKuH. lily acocaa Hopuu—
Kopanapé opaaurnaa “cusor CyBaap u4yKypauru Kaupaii
TAKCHUMOTra OYACYHUIIMHH aHUKAAW Macaiacy Kyna My-
XHMAHD.

Homawaym tagcuMoruuur KYpUHHWH EKH MaBAyM TaK-
CHMOT/IADHHHT NapaMeTpaapH XaKHAa KHJMHIaH ¢dapasaap
cmamucmur zunomesarap Ade#nnanu. Macaaau, Ky#ugaru
TONDTE3asap CTaTHCTHK runoTtesa 6y aapu: 1) Hopuu —Ko-
panapé opanuruaark cusor CYBJADHHHT  YYKypJaurd HOp-
Man KOHyH OFfiHua TaKCHMJaHTaH; 2) HopMan Kouyura
6yficynanuran ukkuta TaH/MaHMAHHHT AMCNIEPIHSAADH TEHT.
Bupuiun xonaa Homabaym TaKCHMOT (PYHKLHs TYFpucHaa,
HKKHHUYHCHAA 3Ca MABAYM TaKCHMOTHHHI HOMabJAyM mnapa-
METPH XaKWaa rumortesa O.auHra cypuJaasd. Oufunra cy-
PHATaH runoTe3a TeKWHPHLI HAaTHXKACHAa Kabya KuJAHHHWIR
€KH Dan STHANWH MYMKHH, AcOcuil THNOTe3ajaH TawKapu
KapaMa-Kapin ruioTe3a xaM OJAMHTA cypuragu. Acocui:
zunomesa neb warapu cypuaran H, THIOTe3ara, KOHKY-
penm  (aremepramus) ~ zunomesa ne6, acocu runore-
3ara 3un 6yaran H, runoresara afitunagn. Macanan, aco-
cuil rumoresa neb ,,Hopua—!{o_pa,u,apé OpPa/IMFHIAATH CH3OT

-CYBJIAD YYKYPJAHTH HOPMaa KOHyHra Oy#HcyHaau“ pneran
THNOTE3a OJIHHCHH. By xo.11a:

1
Hy:F (x) =5

1 -
H,:F(x)sém j‘e 2 du.

— 00

®akat GuTTa NaBBOHM ¥3 uuHra o/ran rumoresa 0dduf
zunomesq, OUTTalaH OPTAK COHAATH Aa’bBOJIAPHH Y3 H4ura
OJraH runoresa myparxial zinomesa nefunamu. 'unoresa
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ONAUHFA CYPHATAHAAH CYHT YHH TeKUIH[ Hum Kepak 6ysazm,
KY3aTHII HATHKaAapH THIOTE3aHH TaCAWKJaca, runoTesa
Kaby. 1 KHJAHHAAW, aKC XO0JAa 3Ca Paj 3Tuaanu.

Xy, Xy, - .. , Xn— Ky3aTHIl HAaTHXKaNapu Gyucun. By
consnapiu R" (a30 HYKTaCHHHHT KOOp1uHaTanapu ne6 Ka-
pallMMH3 MYMKHH. Rp HH KeCHWIMaimuran wxkuta R., Ba

Ry KHCMJI2Pra ax paTamus: R,,=R,,l U Ruos RuyN\ Rey= ..

Arap (xy, ..., Xn) € Ra Gyaca, runoresa Kabys xuau-
HafH, arap (X .- -, ¥s) € Ray 6yuca, runoresa pag atw-
NajH.

Ru, TynaaM KPUMUK COXQ neinnanuy. Hevak, runore-

3aHH TEKIUWDHII KOHAACH KDHTHK COXaHW TaHJamWra TeHr
KYUJUAHD. Ryp KPUMUK HYKMA 1€6 K| UTHK COXaHH FHMOTE-
3anuHr KaOyJ KHIHHHII COXAaCHAAH apaTu6 TYP4AKTaH HYK-
rara afiThaanu. Arap TYFpH runoreaa PaR 3THACE, KHJAHHT 8H
XaTONMKHH OUPUHLL MYD XAmOAuK, arap HOTYFPH THMO-
Te3a KaOyJ KHJIKNCA, KHWIHHIAH XaTOMHK uickunyy myp xa-

moaux ACHHIANH. ,[LEMHK, Xiy Xay o s Xn Jap an coxarg

TerHiaH 6ysaca, 6KPHHYH TYP XaTOJHMKKa Ay Kyhnasnm.
Arap KPHTHK COXa G€pHJIran 6yaca, y xonaa OHpHHuH
Ba MKKHAYH TYD X4TOJHKJAADHUHT 3XTHMOJHHH XHCOGA&l
myMinH. By Xaxna Tyxtanub yrupmaimus.

Antafank, § TaCOAHDUA MUKAODHHHT HOMabaym F(x)
TaKCHMOT ‘PYHKUHACH cudatuaa F(x) KaGyJs KHJHHCHE,
ABHH

Ho: Fe(x) = F (%) ; H,:Fy(x) # F(x).

[lly runoTe3aHH TeKIUHPHW TaJa6 Kuaunanu. TawpubGaga

Ky3aTHAral Xy, Xy, ..., Xs MEKNOpJapHu k& Ta G6ya8k-
Ka a)yXpaTaMH3 Ba :

Mlyy Ny c oy Np (§5)

" y.croranaf HH Tty3amus. Ly Guaan Gupra Gupep Myaoxa-
3a {cocHaa &

ris iy, ..., n _ ‘ @ .

Ha3apHi 9acTOTaNap AHHKJAAHraH Gyacur. Arap Oy ukkand
KATOPHHHT OHp-GupHAsH ¢apyku KuuHk 6yaca, y X044
TAHAAHMAHMHT TAKCUMOT QyHKumscH cHdaraaa (2) Hae:

- 7|



TOTa/IaDHUHT TAKCUMOT (DYHKUHSACHHU Kabys KHAHW MyM-
‘KHH. Kynuuua, F(x) runotertnx TAKCHMOT (YHKUHAT2
]

acocnaHHG n; TOmMAamM, YYHKH P, =,j dF (x), 6y epaa
a

. L]
[ai, Bi] —i- HHTepBaA, n; = nP;, n — TauaauMa Xax-
MH. DHAH

k

k
(fll -_— n;)ﬂ (nl — nPl)ﬁ
X2 = —_— = —_— 3
KyaaT n; nP, 3}

i=1 il

MHKIODHH TYy3aMmu3, y Xoana X2 ar MHKIOD 72— oo na

O301/MK napaxacH k£ — p — 1 6yaran y2 TaKcUMOT 6yiin-
4a TaKcuMmaauran Gyaanu, 6y epna p — F (x) rakcamor
QYHKUHSHHHT napameTrpaapu conuw. MacanaH, Hopman
KOHYH O¥iinua TaKcumJaauran TacoOAH(HA MUKAOD yuyH
P =2, lyaccon Kouynu Ba sxcnonenuuan KOHYyHH GVitnua
TaKCHUMJIHTaH TacOAH(HA MHKIOpAap yuyH p = 1.

F (X) runoTeTHK TaKCHMOT (PyHKUHMAra acocan (3) nam
Xiysar TOTHNANM BA CYHIDA MYXUMAUALLK dapaxcacu ne6

* 8TAIMHMII G SXTHMOJ Ba O30MIHK AAapaxKacH GyHHua wuo-
Balari kajsanra acocaH X2, amuknasamu. Arap

P Liysr <X) >

TEHTCH3NHK Gaxapuica, H, runoresa xabya Kunuxamu sa.
F (x) vuur a, o2 napamerpaapH cugarima x, o2 Kadya
KHAMHANM, ake xonaa f, runoresa Kabya Kuaupuagyu.

IlpakTukana nespau nP,> 10 6yaran xos1a X2 mMeson
(xpuTepu#) — IMUPCOH ME30HH WAATHAA LK. Kyn xomnnap-
fla  MYXHMAWAHK papaxacH o = 0,8; a — 0,9; « = 0,95-
neb oaxnanm. ‘

‘Mucoan. 2-xansanga KEJATHPHATaH TAHNAHMAHWHT TaK-
CHMOTH MyXUMJHJHK AgpaxacH « = 0,95 6yuaranna HOp-
MaJl KOHYHra HHTHJHW-UHTHIMACIUTH TEeKIIHPHJICHH.

Eunw. Tupconnunr X2 wmesownpan bonnananamus.
®apas Kunafauk, Hopun—Kopanapé opamurunaru cusor
CyBA3p YYKYDPJHIH HOPMaa KOHYH: 6§#Huua ‘TAKCHMJAHFaH
999 .

)



Ba Mi=x~7%, Di=zc} OyicuH. Mawayukd, k=10
%= 1,96; o2 = 0,3136. Waosanaru 1- xansanian doitnana-

HHLI MaKcaauaa x':x aamamTupHw Gaxapu6, 2-xansai-
1
naH
Bi
n,=nP,=n 5 d® (x)
3

JHTHHH 3BTHOOPra 0Jran X0J.4a, 6-XaaBasHH XOCHA KHJaa--
MH3. '

6-xagBaa-
5 | ZB|s2|ex|seleges (5882|888
2 88 |8 [ 88 | 85 58 |83 | 88 | &5 (3% | ¥
E G | m= ] =S | S5 | 89 Ss | S O
T
5 ® | © ‘ o \ gRlw|lzs|a]|=|afe
(1o}
o0 — o @ (1o
o) o i) ey N = b=
Bl I~Nl=s s |88 |g]e
- - O -~ - - - - - -
| w = |2 S22 Qo |
© <
0 | e | o Llal®l8 18
0 ™ = b=
0 w N w @ < =) ~ w N
<o < - =) ™ w < o~ ™ w
L «® — ] [Te) < 0 [fo}
o w) —
oy o - N (=] -— <]
< < ~ ) < © o =) vy =

. 6-xansanman/2 . = 20,669, unnosamaru 5-mansai-

nan a = 0,95 Ba 030A/MHK A3paxacH v =7 Gyiaran Xxoa-
1a KpuTHK HyKTa 2,17 ra TeHr, Aewaxk,

2 -2
xxyaa’r > Ykp. *

By sca H, : F(x) = ® (x) ranoresaus paj Kuaumra
acoc 6ynaau. Bab3u xoasapaa

| X2 mv] -
t,= —_—
X -'/2\,
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dopmynanan poinananus, 7t; HHHT 1] T8 AKHHJANTCHHE aHHK-

Jdaur MyMKHH, Gy epma v 4® Huur 03041UK AapaxacH.
Arap 2 npona 3 nau xuuuk G¥nca, runoresa « 3XTHMOJ-

JIMK GHJIaH KabyJ KuaMHAAW, akc X0/1a runoresa pap
- 3tHaanu. IOxopuaaru mucon YUYH tx’ >3 JHTHHH TeKuIH-
pub KypuHr,

By sca saua 6up 6op Hopuu —Kopanapé OpaJIHFUAATH
CH30T CYBJIADH YYKYPJIHTH TaKCHMOTH HOpMa.1 KOHyHra
OYACYHMaCaAHTHHH Kypcataau, sekuH IMupcon 3TPH YHU3HK-
Japu* yeynuna Hopuq—Kopanapé OPa/HFH]JIaTH CH30T CyB-
J18p YYKYPJHLH TAKCHMOTHHHHI 3HUJIMK (Gynkumsacu

y=07-(14+ )" . (1- )

AaH HOOPATIHIU KYpcaTuaraH.

Onnunru 6o6paru 4-§ na Keatupuaran A. H. Koawmo-
ropos Teopemacu Koamoropos mocauk (MyBOduKAHK) Me-
SOHHHHHT acOCH XHcOGaaHany. F (x) = Fy (x) runotetux
TaKCHMOT (yHKUHA 6Y.icHH Ba Ky3aTHIl  HAaTHXaJapH
X1y X3,..., X, ra acocnanuo, F, (x) smnupuk Takcumor

O®YHKLHA Kypuaran 6§ ncud. duau
.Dn=s;1p [Fo(x)—Fn(x)[ ,

AeAMK. CyHrpa a MyXuUMauauk lapaxacH 6epu.uo,
K = K (x) TaKCUMOT QYHKUMAHUHE xanBaaunan K A)=ua

TEHTTIMKHU  KaHOATNAHTHDAAMIaK A, Tonuaamu. Arap D,
ywméy v n D, < A_ TEHICU3JHKHH KaHOaT/IauTHpca, Yy X0J-
na F, (x) Gunan F, (x) ypracumaru bapK KkysaTHii Ha-

THXKAJADHHUHT TACOAMPHANNK XyCyCHATH Tydansu nefu-
aub, H, runoresanuur SKCNePHMEHT GHJIaH MoC (MYBOGHUK)

KeJHIIH TaH O/MHanH, aKC xoJama HO Tunore3sa HHKOD
STH/N3H. >

“B.U. PomMauoBcKkuii . Marematnueckag CTaTH_CTHKa (kHura
nepBas) uaa-so AH Y3CCP, Tawkeur, 1961 r." '
J. K. lToxoTuu. Kpusbie pacnpesenenus u NOCTPOeHHe aan

Huxlgggepnonauuomux $opmya no croco6am IMupcona u Bpayua. I'na.
M. T «
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4- §. CtaTucTHK MyHocaGatiap. Koppeaanous *
KoathcdHuueHTH. Perpeccusi TeHrjiamace.

Kynuuua & Tacomupuii MHKIOp YCTHAA KY3aTHUI OO
6opuul HATHXACHAA XOCHJA KHIHHTAH Xy Xy -« » s Xn
MuKaopsaapra 601uKa v TaCOAH(QUA MHKIOPHUHI TabCHPHHH
ypraHumra TYFpH KeJalH. _

Arap & Tacomuduit MHKAOPHWHr Xap Oup KHAMATHra
6upOp KOHYH acoCHAa 7 TaCOAH(MA MHKAOPHHHT aHHK
KHiMaTH MOC KeJica, y XoJia § Ba v OpacHAari MyHOca-
Gar cmamucmuxk €Ku  KOppeasayuor  myrocabam
penunand. Arap § Ba v Tacoaudui MHKAOPJIaD YCTHAA KY-
3aTHI 0116 60puaraH 6y/aH0, Ky3aTHLIIAp HATHXKANApH MOC
PaBHULIAA Xy, Xg, ««cy Xp BA Yy, Yo, -+ -y Yn JapaaH
u6opar 6y/ca, y xo.aa § Ba 7 opacHgaru MYHOCaGaTHH
ymoy Xanasaj KYpHHHWKAAZ HDOAaNaW MYMKHH:

£ lelx2|x3l...|x,,

.VI\)'l‘Ya-I)'u"ml,\’n

Arap KysaTHWIap HATHXACHAR XOCHJA GyJra (x,. y)

XKy(QTIaPHUHT COHHM KaTTa 6¥.nca Ba afipuM xydraap Tak-

opJ/iaHaAUraH 6yaca, y XO0JAa IOKOPHAATH Kanasaja YpHH-
ra Ky#HAarH ajnBaJHM KeATHPHLI MYMKHH.

N *y Xy X fp | ™
341 my, My | Mg | oo. | my | my,
ya myy Mag Mog cos | mg, mly,_,
ys mz Mmaq Mgy oo | M3y my,
Vs Mg, | mgy | mgg | ouo | mg, | my

| m, My | Myy | Myy | ooo | Mep n
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S

my, = 2 Mys 3 my, = Zmu
=1 =1

s R
zmy,=2m‘l=n’

=l =1

my 3ca (X;, y;) xydraapuuur takpopaanuuu. Koppens-
IHOH XalBaJra mMucos rapukacuna Hopun—Kopanapé opa-
aurngary 1968 —1977 fiunaap 6¥inua cu3or cysaapu X (MeTp
XHCOOHAA) B3 EFHHTAPUHIAHK Y (MUJJIHMETPJAp XHCOGH-
za), AUJIMK XOCHALOPAHK 2 (UeHTHep XHcOOGHMAa) Kaasa-
JHHH Kapall MYMKHH.

7-xansan
X 1,27{1,11|1,16|1,47|1,78/1,79(1,801,40|1,50| 1,28
y 160 | 480 | 160 [ 90 230 | 160 | 200 | 120 | 270 | 310

2 27,5127,6127,7127,833,5/ 31,9/ 33,8| 33,1 30,3 32,9

Koppeasiuuon wmyHocabaraap TyFpH, TeCkapH, TYFPH
YH3MKJH Ba 3rPH YM3HKJH, OALHA Ba Kyn Gearnsap opa-
cunaru GorraHuuwaap 6yauiuu MyMKuH. TYFpuH koppeas-
LHOH MyHocabataa GearunapsaH GHDHHUHT OPTHUIH (KaMma-
AuwH) GOWKACHHHHT OpTHUIMra (KamafHuiura) o6 ke-
Aand. BOFAIHKAMK MHKIOPHHM—KOpPpeasauHsa KoddduiHeH-
THHH »

— le}’l—n;y— (1)

Txy noy ay

dopmysa &pnamuna aunukaam mymkud, 6y epua or, o,
MOC paBHIIAA X Ba Yy HUHT ¥praya KBagpaTHK YeT]aHH-
g, X Ba y—TaH/JaHMAHUHT YpTaua apudveruru. Bynnan
TaWKapH, GOFNAHUI KOHYHHSITHHH 8KC 3TTHPYBUYM Ba GOF-
JIAHUII YU3HFHHH AcCalira UMKOH GepyBuM y = f (x) (yHK-
LHsHY TONHII MYMKHH. Mucos rapukacina Hopun—Kopanapé
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OPAJHFHIArH CH3OT CYBJNAPHUHI UYKYDJNUTH EFHHrapuyHJMK
Ba XOCWILODJIHK OPACHAarH Ty, I, Iy, KOPpedsauns
ko3dpuunentaapunn (1) popmysa Onian XucoGaamiHE -OMHL
MYMKHH.

8-manBax

x | 1,27 1,11 |1,16 1,47 {1,78 | 1,49 |1,80 [1,40|1,50 |1,28

y | 160 | 480 160 | 90 | 230 160 | 200 | 120 | 270 | 3i0 }
z |27,5]27,6/(27,7|27,8] 33,5 31,5| 33,8] 33,1| 30,3| 82,5
xy| 204 | 533 | 186 | 132 | 409 | 286 | 360 | 168 | 405 | 397
xz} 3492 | 3063 3213|408615963|57 10|60 84|4634|4545]4211
yz | 4400 | 13280 4432 2502 | 7705] 5104 | 6760 | 3962| 8181 |10199
x| 1,61]|1,23]1,35] 2,16| 3,17( 2,12| 3,24| 1,96] 2,25} 1,64
y3 |256400] 23000{ 25600( 8100 | 52800] 25600 40000] 14400 72900961_,
22 | 756 | 761 | 767 | 772 | 1122} 1018 1142} 1096| 918 | 1

8- xapBannan ¢onnanaxHuo,
‘ X =145, y=219; z=30,6;
ox=0,28; 0,=90; o,=2; r,, =—036;
r=094; r,=02.

JIApHH TONaMH3. -

Hasapu#t koppensuust KospduueHTHHHHT XOccatapu (1)
npona yuyH xam ypauaunup. Arap — | <r,, < 0 6yuica,
y xonna Oy MHKIOPJApAAH GHPHHHHT OPTHIUH MOC PABHIl®
Jla MKKHHYHCHHHHT KaMmMafumura ojgH6 xenajpn. lOxopuaa-
r'H MHCONA8 Iy, = —0,36 JUrH CH30T CYBJApPHHHT YyKyp-
JUTH @FHHrapuHAHKKA GOFJIMK OSKAHJMTHHH Ba EFRHCapTYH- -
JUK MHKAOPHHHHT K¥OaHHllldi MOC paBHIIAA CHSOT CyBJap
YYKYPJAHTHHHHT KamMa2AHWINra, S'bHH €P CATXHra AKHHAAMIE-
juura OJM6 KeJNHmMWEH KypCaTalH. '

Arap |7,y | =1 6Fuca, 6y X01 X Ba ¥ OpaCHAa UH3HK-
JIH KOPpeJflHs MaBXYMLIMCHHE KYpCaTalin Ba akCHHYA.
XycycaH, 10KOPHAArd MHCONAA CH30T CYBJADHHHT YyKyp-
JIMrH XOCH/IMOPJUKHH §3TAPHIIATA YUSHKAH OOFIaHraHIHp.
EruurapyHIHKHHAT XOCHALODPAHKKE ‘TABCHPH 3CA UHSHKIH
6yamacnaH, Xap XOJna YHHHr ¥srapumura ca6a6 6yrd
<ONHIIHAH Iy, = 0,22 JHTHAAH KYPHIl MYMKHH.

15¢ | - 4
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Koppeasuuss xo3dduitnent HkkntTa OGEJATHHHHT ¥3apO
GOF/IaHMII AApaXcachHW KypcaTaaW, JeKHH OHp OeNruHUHT
HKKHHUYH Oearura Kapab cou XHXaThaH KaHAad y3rapuuiu-
HH OouHb Gepa oJaMahau. By myHocalaTuu X Ba y OeJri-
;ap opaculark perpeccus teurdamach ae6 aranysuu GOF-
JAaHML MABIYM Aapaxana ouub 6epa oqaau. Bynaa x wunr
yarapuwura Kapab, y H{ aHHKAAW, Ba aKCHHYA, Y HHHD
yarapummura Kapia6, X Hi aHUKJIaUl MYMKHH. DHT. KHYHK
KBaApaTaap ycyau* ne6 araaysun ycyaaau (¢ofinanauub,
X Ba y Jlap OpACHAAru YM3HKJAM PerpecCHst TEHT/IaMacH
yx = kx + b uu Ty3samus, 6y epna R Ba O — HOMABIYM
kodpduunenrnap. Mabaymkn, 6y ycyara kypa, arap
Y1, Y2, -+ -, Yo AP  Ky"8THW HaTXAJApuAdaH HOopaT
6yau6, 6y xuimMaTaap OMJIAH Yr HHHT X, Xg ..., Xn J3D-
Ira MoC Kejysuyu KufMaTJapH opacHaaru aiupmanap Ksai-
paTNapUHHHT AMFHHAMCH KH4YMK OyJjca, fAXWM HaTHXara
SpuILKATaH 6ynaau.

Ly magcapna

F(k, b)= 2, — i) )
. i=1
8xu

F (&, b)=X(kxi+b—y)

. i=1
yukuuany Kapa#imus. By udoaa IHr KUUHK KuAMaTra
SPHIIMIIM YYYH

n
OF (&, b
LG 2 Flkxi b=y 5=,

=1
: n
' oF(k, b) —_
- — =2 A b=y =0

&xu

[k x4 b X x= DKy

=1 I=1 i=1
) " ' n .
o k2% + nb= 2
I=1

L =1

*T. Kpamep. MaTeMaTHueckue MeTOAbl CTATHCTHKH, ,Mup®,
M., 1975 r.
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TEHrJHKAAp Gawcapuiuin Kepak. By cucTeManuHr eiHMH
KyAuaaruua OyJaan:

n n n
anl)'l_‘le ZY:

¢ <

S (S

iw] i=1

n n n n
ED T 1

b = 1=l i<l =1 I=1

"33

1=l l=1

=y — kx.

-]

Tey* > Wboma y HuWr X ra nuc6aman pezpeccin
Ko3pPuyuenmu neRunaau. x HMHr y ra HucGaran Kop-
pensuus KOdpouuuenTHHn Ry, opxama Gearuaacak, y
Xonja y HMHr x ra HucGaTaH perpeccHs TEHTJAAMacH
9 = Ryjx*(X —x) + y, X HUHr y ra nucOaTaH perpeccus
TeHrJamMacH 3ca :

xy=Rxly (}’-)’)-Fx
kypunnuraa 6ynanu. Arap Hopun —Kopanapé opanuruiard
CH30T CYBJIADHUHT YYKYPJIHTH Ba XOCH/AAOPJHK OpPACHAArH
xoppeasuus kosdduuuentu r,, = 0,94 nurunu 3HTAGOPra .
oNcaK, y Xoaga Oy MKKH MHKAOP YyuyH 8- xalnBaiagH
doinananu® perpeccuss TEHTJAMaCHHH TY3HII MYMKHH:
2y = 6,71 x 4 20,88; LIl <x<1,8.

JTemax, perpeccus ko3dduumentn R,, , = 6,71 ra Tenr. By
TEHIJIaMaZan KYpHHAAHKH, CH30T CYBA4dPUHHT UYKYPJHTH
raxmutan 1,8 merpra sikuH OyAranga XOCWIAOPJHK IOKODH
6y.nafM, arap cH3OoT CYBJAPHHHT UYKYPJuru ep CaTXHra
AKuH 6yJca, XOCHILOPMHK Kamainub KeTanu.

Uu3uKJM perpecCHsifian TaulKapu 3rpH UHM3WKJAH perpec-
cusl XaMm MaBxyI. '

dur CcoAlda 3rpH YH3MKIH perpeccHs TeHrJAaMalipH
cudarnia

Cye—axttbx e Ye=0ax* +bx! fex 4+ d; yo=5 + b
JlapHH Kapaul MyMKHH.
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WMKkuHyn TaptHOam Y, = ax® 4 bx -+ ¢ perpeccus
TeHrNaMacHHUHT KO3(PPHUHEHTIAPHHH XaM 3HI KMYHK KBad-
pataap ycyauaad (oiinasanud TONHIN MYMKHH. YJaap yiu-
Oy cHCTeMaHHHT €UHMJapuAup:

n n n n
a E:x‘-“+b é:xﬂ+c Z:xf= g;y:xu
=1 l=1 l=1

t=1

: ‘ﬁﬁxrf-yb n“‘x2+c 3 x — .
afi:;:ﬁl‘ Z [ le Zy;x;, (3)

t=1 i=1 i=1

afo-!‘b Zx,—{-nc:Zy,-.

i=1 i=1

Bu3 xo03upraya Mxkuta Gesry OpacHAary KOPPeNsIUHOH
Gornanviuu Kypauk. Arap Oup neuta Gesaru opacuaaru
Goraauuul ypranuna€rran 6yJca, yJaap opacuaaru Goraa-
HUIUHH KYNAUK KOppeAsayus nedunnadu. Yura Gearu yuyH
3Hr onaufi GOFIaHMLI

z=ax + by + ¢ 4)
Kypunuwifa 6ynanu. (4) Tedraama §pHHra
z—z=A(x—x+B@y—y
KypuHHWIAard GOFAAHHUIHM Kapamr MYMKHH. ¥ xoaaa A

Ba B K03(QdUUMEHTIapHH 3HT KHUMK KBaapaTadp yCy./H
épaamuia Tomcak, yaap Kyhupardua Oyaanu: ’

A___’xy—"yz"xy g, . B__"yz—fxz"xy oy
1 — r:‘:,y oy’ 1_",3)' ay

Mucoa. 8-xaasannau dofnarann6, Hopun—Kopanapé
opa:mmu.aru CH30T canapHH Ba éFHHFap‘-lHJIPIKHH XOCHJ1-
AOPAHKKA TABCHPHHH aHHKJOBYH DPErpeccHs TeHrJ/aMmacH
TY3HJICHH.

Euuw, 8-xansanaad dofinananubd, rerumat xucobaap-
HH Gaxxaprauaal cyur a=8,66; $=0,01; ¢=15,85 connap-
HH XOCHJ Kuaamu3. Bysapuu stu6opra oacak, (4)ra acocan

z=28,66 x 4- 0,01 y + 15,85
TeHrJaMaHH onamu3, 6y epaa

H 1< x < 1,80, 90 <<y < 480.
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_IX BOBrA JOHP MACAJIAJIAP

1. Bow Ttynnamman Xaxwmu 60 ra 'reHrfSS"JxraH TaHMaH-
Ma axxpatH6 oJuHran 6yaub, YHHHT TaKCHMOT KOHYHR
KyfAnaariua:
X 1 3 626
n; :8 40 10 2
ypTa KHAMATHHHT CHJDKHMAaraH 6axOCH TOMHJICHH,
2. Xaxumu 7 ra TeHr Oy/raH TeH/JAaHMajna BapHAHTa-
Jap KyHnaaruya TaKcHMJIAHraH:
Xit Xy XgoooXp
Ny o Ny Ny oo o N
¥ xonna
n
S
55- =c + =1
- n
BKaHJAHTHHH HcBoTaaHr, Oy epaa #4; = X; — C.

3. Ky#iuna Gepuarau xamsasnnau ponnanaunub, y Gunan
X OpacHarH UM3HKJH PEerpeccisi TEHCJAMAaCHHH TY3HHT:

X
x 5 10 15 \ 20 2 30 35 « ny
w | 2|1 | =|=|=]1-1=1]-1323
20| 3 | 4| 3| —=|=|—-|—=|-=101M
40| — | — |6 | 10| 8 || ~]|=1]23
| — | — | = | 1| =6 | 1| 1]09
8| — | - | = | =|=]—=14}]1]3s
| 5| s | 8] 1| s |6 | 5| 2 |p=50

4, Kyfinpa OGepuaraH KODPEJSILLMOH anBaajaH ¢oi-

JlaiaHub, y HHHT X ra HHCGaTaH TYFPH UH3HKJAM perpec-
CHSl TEHIVIAMaCHHH TY3HHT:

* n
y 6 10 16 20 25 30 y
10 s || = -1—-1|-1°+
20 - | 4] 4| =|=1-1S838
30 - | =17 |3 8| — |50
40 - | =12 |10 8| -2
50 - == 5] 6] 3|14
| 3 | 9 | 13|50 | 22| 3 | 100
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5. X HHHT TAaKCHMOTH KyHAMmarH KaTop KypHHHWHMAA Ge-
~ PHJraH:

3,0-3,6|3,6—4 ,2’ 4,2;—4,8‘4,8—5,4 5,4-—6,0I 6,0—6,6 \6,6—7,2

35‘43 52115,5

: |

Arap MyXUMJAHJHK AapaxacH a = 0,01 Gy.ica, y x0.-
npa H,:x HopMan TakcHMJaHraH“ JAeraH THIOTE3a TeK-
LUHPHJICHH,

X 606
TACOAUDPHUN TNPOLIECCJIAP

1-§. Borauk TawpHGalap KeTMa-KeTJIHMIH.
MapKOBHHHI' HHCKpPeT 3aHXHPH

Xo3upra Kanap 6us ¥3apo GOFJMK Gy.MaraH Tampuoa-
Jap OM/MaH MW KYpran 3AuK. DHAM 3Ca GOFJHK Tax puGa-
Jap KeTMa-KeTJHTHHHHT COAMA X0aM OHNIaH TaHUWARJIHK, .
Mywmkun 6yaran HatHxanapu yekau €xu cavoknu {E,, E,,
..o Epy ...} Tynaammin uGooaT Gyaran S TaxpubaHu
Kypafmuk. By TaxpuGaHd keTva-keT TakpOpAafiHK Ba
Ex,, OpKaau n- Taxpuba HaTuxaCHH# Gearusafauk. Ymy-

MaH oJrasdsa, Ex,, HHHF  3XTUMOJHM OAmuHrH (n— 1) Ta
TaXpuba HaTHxKAacuga Kanaah xoaucasap py# OGepranura
OOoFauaup. Arap Ex,, HHHr 3XTHMOAH (7 — l)-Taxpuba
HATHIXKACH E“rn_1 raruHa 60OFauK 6y.u6, aBBaaru (7 — 2) Ta
Taxpubana xanaad XnjHcaaap pyh 6epravura GOFAHK Gya-
Maca, OGyH1a#t Ttaxpubasaap kerma-ketaurn Mapros 3an-
Jcupidt Tawkua 3Tand AeHHJIAIH.

Mapkos 3anmHpH aHHK TabpHUHHE KyHHAArH X0 YUYH
6:pamus: 6yTyH KufAMaraap Kaby. KHAYBYH Xy, Xqy .. o,
Xn, . .. TaCOAWDHA MUKAOPIA4P KETMA-KETAHrHHM OJaMU3.
Arap n- Taxpubana E; xonuca pyi Gepca, X,=/ ne6
XucoG.afiMn3. Arap
P(xn=j/xo=ko, x,==k1, .. ey xn_2=k';_2, X =i)=

n—1
=P (Xn =j|x,_, = i) =py(n)
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wapr Gamapuica, {x.} xerma-xernuk Mapros 3anzicupt
aeiuaanu.

Mapkos 3anxHpHHH OOLIKAYa TAJAKHH ITHII XaM MYM-
KHH: XaKHKaTaH XaM, MyMKui GyJraH xoaaT/apH TYN/iaMH
{Ey, Ey ..., En ...} nau u6opat 6yaran Gupop (PH3HK
cucreMa Gepusrad 6yau6, x, HHHT 6O.LJAHFHY TAKCHMOTH

P(X.,=/.)=p;-’, Ep?=l

0
{ /1&)/17\‘ !
r/_\ll 1" i T } = m
a=£; £ Eiy Eq Eivy Epy b=
35- wakn.

Gepuaran Ba $aKTHUHr O6YTYH KHAMATAM MOMeHTIapuaa
(ownapuna) cucteMa y3 xoJatuuu ysraprupcuu. Ly Gunan
GHpra CHCTEMaHWHI BAKTHHHI n-MOMenTHaa £E; Xonataa
Gy/JHII 3XTHMOJH, OJAHHIH MOMEHTJNapHHHT Gapuachaa
cucteMa Kafich xosartaa GyJaraHjaurd Mamiaym 6yJaca xawm,
yaapra 6orauK Gyamacnad, ¢axat BaKTHWHr (7 — 1)-moO-
MEeHTHIa cHCTeMa Kaiich xoJatia 6V.arauira GOFauK 6V.a-
cuH. Bynnpa#t 6oFaukauk MapkoB 3aHXHpULMP.

“1-mucoa 3appaua [a, b] na xapakataancuu. By 3ap-
paua BaKTHHHT &, &, ..., fn, ... MOMEHTIADHAA TACO-
auduit TypTkH Tabcupuaa GUp KadaMm Yurra éku wanra,
MOC paBuWAa, p, ¢ =1—p 3XTUMOJA OHJAH CHKHLIH
MyMKHH. 3appaYaHuHr Y3 YPHHAA KOIHII 3XTHMOIH 3Ca&
HoJAra 'TeHr Oyacud. Arap 3appaya a Hykraga O6yaca,
TYpPTKH HaTHacuaa 61p 3XTuMON GWIaH yurra, b HyKTa-
na 6yJaca, 6Hp 3XTHMOJ OHJaH yanra CHIKHCHH. 3appaua-
HUHr ©0aéH 3THAraH KOHYH OViinua xapakatu Mapkous
3aHXXupura Mucosn 6y.aa onanu.

Auau pitm = P (xn = fIX,, = i) 3XTHMOJHH Kapa#auK.
By pg}n-") 9XTUMOJI CHCTEMaHUHT m- Taxpubana E, xoaaraa
6yau6, n taxpubana E; xoaatra yruwr sxtumoau neb
YKHAa . '

MapkoB 83HXHDHIAA XOJAaTJaD YeKJH, LWYHHHMAEK,
yexcu3d OyaumM MYMKHH. DBu3 Xosatsapu conu uexau
6yaraH XOAHH KapaHMus. Y6y :
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P pE™ L. g
(maﬂ) m,n R
P(m, my=| PE" PED ... pe"
P plgm L
MaTpHlla Jmuuw SXMUMOAAAPL Mmampuyacy nefinaany.
By marpuilanuHr TapTHOH MapkoB 3aH)XUDUHMHT X0JaT-
Jlap COHH S ra TeHr Oyjanu.

Mapkos Teopemacu. Azap O<m<k<n 6ya-
ca, y xoa0a ymuuw sxmusonrnapu smampuyace P (m,n)
Ounan anukranysin Mapios sansxcupu yuiyn ywby sy-
rocabam ypurruoup:

P(m,n) = P (m,k)-P (k,n). (1)
By Tenrsnama 6an3au Mapros menzaasmacu Xam nefunanH.

M c6oTu. Cucremannur m- Taxpubana E;, xonataa 6y-
au6, n- Taxpubana £; Xon1ataa 6yanul xoaucacusu Agpn)

opkanu GenrunaiiMus. ¥ xo0i4a ymly TeHrAuK ¥pHHIAM:
» = sk . kr 7]
Agn n) — Aﬁn( )k‘f“’f; + Agmp .Ag_,n) R
m, »n
+ AR ALD) + AlpD Aden,
~ XamKaTaH XaM, Oy TEHT/IMKHHHT YPHHAM SKaHJMTHra Ky-
#finpary cxeMara Kapa® HIIOHY XOCHJA KUJHII MYMKHH:

008 [1]enre /f 1900 (Tampuﬁaaap HOMepH)

» o.oE,.oo E\i‘...El...

/ s5ENE

2

o s’ .4.—.,%:.&.:,5.:-.

i A
aee Es.\.AE/Es. oo

Cxemanan xypunnG TypuGanxu, 6y HuruHAMAArH 97411820
JyBUHJADHHHT HCTAJraH MKKHTacH GUPraiukia pyh Gep-
Maniu. ¥ xoJsna :

PP =PAGm) =5 P(Afh. Afpm)
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6yaanu. CucTeMa MapKoB 3aHKHPHHHU TAUIKHA 3TraHu yuyH
E, xonataan £; xonatra yTHW XOAHCacu cucTema £, X0
naTra Kaficu XoJaataan YTraHura GOFJMK 3uac, sAbHH AlmR
XoAuca Af,’j'") xopucara GOFAHK 3Mac. Llyunur yuyH

P (A0 . Ak = P (Agmkyy. P(Afm),
Y xoana
s
pg}n»n) = IZ——I pﬁnik).p};";n) = ps’ln'k) p(l’j-") +
4 PR PP A e PR PG,

By sca marpullanapui Kynaf THpIW KOHﬂacura.Kypa
P (m,n) = P(m,k)- P (k,n),
pemagaup. Arap k= m -+ 1 ne6 oauuca, y xoana (1) aa
P(mn)=P(mm+1) P(m+1,n) =
—pmm+1) Pm+1,m+2) ... P(n— 1, n).
p(m,m -+ 1)=P(m) ra 6up xadamoa Ymuuw sxmu-

MOAAQPU MATPHLACH aefunaand,
Byuaan ¢ohnanaiuica,

P(m,n)=P(m)P(m+l)--- P(n—l), (2)
xycycu#t XoJA& 3Ca
P(l,n)y=P()P(2) ... P(n—1)

dopMyaara sra Gy aamus. _
. 66H“p Kan%ua il SXTHMOA/IAPH MaTpuuacH Ge-

puarai Oyaca, Mapkos 3aiMHpH Gepuaran e

Arap p{++h = pip necax, P AefHJaN}.

PR PR ... PR

P(k) = P&’f’ P%’ e pg)

PR Pe ... pg;;)
maTpuua Xocua 6ynan. By Gup Kanamna §ruus sxTHMO-
Japd MaTpHUACH 6yaub, yMyMaH adtranga, k y3rapuilH
Gunan P(R) yarapapu, sabHH P(k) taxpnGa HOMEpHra

GOFauKAMD. Arap yTHI SXTHMOJMIAPH Taxpuba HOMepHra
Gorany Gyamaca, apuu pif) =p,, Gyiaca, Oyunaht saHKHP
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6up xcuncanw Mapros 3anxncupu nefunanu. Jemax, 6up
HHHCAH MapkoB 3aHxHDHHMHT GHP KajamAa yTHll SXTHe
MOJIJIaDH MaTPHUACH

P11 P12 o0 Py
P2t Pag o oo Pog

® o ¢ s e 0 o o

Psi Psa + v Pss

Kypunumina Gynap sxkan. Byuaan sa (2) man Gup wuHcau
Mapkos sanxupu yuyn m- taxpubana E; xonartaa 6yaub,
n-Taxpubana £, xonaTra yTHW 3XTHMOJJIAPH MAaTPULLACH

Pimn=PmyPm+1) ... P(n—1) = [P]r-"=x,_,

6 AHWANrH KeAnb UYMKAIH.

Jlemax, GuUp xuHCAM MapKOB 3aHXHPHHM GepuI YYyH
6up Kalamja YTHLI 3XTHMOJJApH MaTPHLACHHH GepHiu
eTapau 3kaH. l-mucosaarn ,nahaum 3appaya“  Xapakar
KOHYHH OHp XUHCAM Mapkos 3aHkHpHra MHcON G6yaanu.
By mucoana 6up Kanamaa yTHW 3XTHMONJADHHHHT MAT-

pHuacu
f0100...0
q0p0...0
P = 0(]0,0...0
0..0qg0p
0000...010

KYpuHHwra sra. 3appavanunr F, xontataan E, ra 10 Ta
TYPTKH -Hatuxkacuaa (10 Kaaamaan cyur) yTaw 3XTHMO-
AUHH TONMOKuM GyJcak, [P]' uu xuco6aab, CYHr YHHHT
" 2- 4y, 5- yerysunarn Pys IEMEHTHH oM KH(OS,

Yruw 3XTMMOJIIApH MAaTPHLACH Ky#HAarud XoccaJjapra
sra.

I- xocca. ¥Tuw sxTHMOANAPH MATPULACHHMHT Xap 6up
SNI2MEHTH yuyH 0< pi" <1 TEHTCH3AHK §PUHIMA.

’ S

1:'=P=

2- xocea. E} P™ =1 (xap Gup CaTpLarm SXTHMOJ-
/8p AWFHHAMCH GuPra TeWr), AbYM CUCTEMAa mM-TaxpuGaaa
E; xonarna 6yaca, n- rawputaza £, £, ... E, xorar-
Jl.PHHHT GupHra ana6atra yraa. ‘ \

3- xocca. Bupop yeryHuunr Xamma 3/IEMEHTIaPH HOJIb
6y.1a oamatinu. Macanan, /- YCTYHHUHI XaMMa 3/1€MeHTaapH
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Ho/imaH ubopar Gyacui. Dy 3ca CHCTEMaHMHI Xeu KauOH
j- XosaTAa 6yaa OAMAC/MIHHH 6unanpann. Jlemak, 6y X04-

[a xosaTJap COHM § A8H KHUMK 6yayp 3aM.
Tabpu@d. Arap 7 HEKCH3IHKKA HUTHAraHAa HXTHEPHRA

i, j, k=1, 2, +00, S yuyH
[ — g7 0
Gaxapusica, 6y YTHll SXTHMOJIAPH 6unan Gepuaran Map-
108 3QHICILPpIL IPPOOUK NpUHKUNZA 6yicynadn aeAusany.
Kaupait waptJaap 6axapuaraina Mapkos 3aHXHDH

9proank NpUHLMITa 6yiicynanu? s=2 6yarai XCMIH
KapanJ/K. By xo./aa yTHL IXTUMOJAPH mMaTpuuanapu

P Y _ (P PR
Pt = (g pip) = P =gz pig

By xoaaa Tabpudaad K JpHHAAMKH, SPrOAHK NPUHUHIHAHT
ypuHIH 6y UK

|l — i —0, | pipn — po | >0 ()

JapAaH GHPHHMHT GaXapHAHLIKIE TEHT KYWJIHLHP.
Arap

H

PR = 0, P =B

1l —a
By =7 #
P (1—9,, B )
6ysnanu Ba

det P(k) = aBp— 1 +Be+ % - a8 =ap 4+ B — 1.
Teopema. §=2 6yazanda Mapkos 3anxcupi 3p-:
200uK npuryunza OYACYRUUL YUYH yudy

> [1=la+Be—1]] .

k=l

KQMOPHUNZ Y30KAQULYBLL 6yaumu 3apyp 6a emapau.
Uc6oTH. m =1 neb6 OJNHUIKMH3 MYMKHH, Yy XO0JAa
n-— oo ja

JecCaK,

| — Pl | ~0 & | pp® — pl™ | =0
231



SKaHHHH KYypcaTamus. Jlexun

(1 n) p(l 1) pitm 1 ._p(l n)
detP(l,n) = p" m . n)l ]p(ln) 1 — pyt n)l
1 — piL.a p(l .1
_Il_pun) pgn)l
Bynnan

| P — P | =| plym — o | =| det P(1,m) .
Ilema.x, (3) Hu uc6oTAAI YuyH n— 00 na
detP(1,n)—0
A kypcatHm kudos. P(1, rz) P(l) P2 e P(n-—l)
murunan Ba |detP(l,n)| = l'] IdetP ()] = I“l|a,,+

kel
n~1
+Bk— 1| nan (B) HMHr n— o0 g2 ”IaH‘Bk‘-”—’O ra
k=l
Tenr Ky4JH axauuuu " Kypamu3, MaremaTHk aHaaus Kyp-
; _

CHAAH MaBAYMKH, n— oo na | | a,—~0 6yanmu yuyn
k=1

Z(l-—ak)—-i-oo Gy My 3apyp Ba eTapaAHAHP. I.I.IyH-

k=1

ra acocan n-—oco aa

[1jay+8, — 11— 0 6§auwmu yayn
Re]

Z[l—lakm—nl—w

k=1

6yaumn 3apyp Ba e'rapnu Teopema ucGotnauau.
Bup xuncam Mapkos sammupu yuyH 6up Kanamaa Yruon
MaTPHUACH CHCTeMA § Ta XOJaTaH Gyaraxna
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P11 P1a o oo Do
Pay Paa o+ Pas

psi ps? L pss

6yaanu. By xon yuyH Kyfuaaru TeopeMa ypHHJH.

Teopewma. Azap 6upop k>0 con yusyn ymuuw 3xmu-
Mosrapu mampuyacy w, = [Py|* nune xamisa ssemenm-
aapu mycéam 6yaca, y x040a 3anzicup p200ux 06)radw
éa i za Goraur 6yarmazan wynoai p;(1 <j<s) consap
MasocyOKu,

P‘=

m pip =p,
6y.radu.
Mucoa. ¥tum marpuuacu
' 0}t
P=| 50 5
770

6yaran 3 XoJaTaH, GHp XuHCAH Mapkos 3aHXHPH 9pro-
A€ npuHuunra 6yAcysanuMu?

Euuw. XaMma 3JeMeHTAdpu Mycdat OyJaraH m, HH
TONaMH3:

1 1 1 1 1 1 1
03 3 05 3 73
1 1 i 1 1 1 1
—_— D3 — —_ — — _— =y - a
n, =P 202 202--424
I 1 1 1 I 1 1
730 530 T T2

JTemak, 6y 3aHXHp 3PTOAMK NpHHOMNTa GYiicyHanu.

2-§. Coana Ilyaccon npoueccu

(2, 5', P} sxtumomank (asocuia auugaaHran Ba f
napamerpra (¢€T) GOFIHK 6yaran §(f) =§(¢,0) racomu-
¢du#t muxkaopaap ounacun macoougiii npogecc nehnaanu.
Bupop HAMWAACH ra3 MOJEKY/NaCHUHHT XapaKaTHHH Ky3a-
ragauk. Kysaruaaérrad . Moaexkyaa BakT yruwiH Ouaad

239



6owka Oup MoJekysa OuJaH TYKHAIIKIIM HaTHXAaCHAA
XapakaT TPAeKTOPHSACUHH Y3rapTHPUIUM MYMKHH, JeMak,
6y Taxpubana Ky3aTHNAETraH TPAEKTOPUSHHUHT BaKt

G6ornukaury pasiav. By Tpaekropussap 3ca Tacomudr

npoueccHd TauwkuJa Kuaaau. Cys ombopuaarn CyB MHK

ILOpH BakKT yTHlIH Ou/aH y3rapuiwiga Gysnany, Ba [emax.,
cyB om00opHiard CyB MUKAOPH XaM Tacoau¢ufi mpowuecc-
aup. &, &, ..., &n ... TacOmHbUA MHUKZOPJAP KeTMA-
KeTAurd XaM TacoAudHit mpouecc ne6 Kapaauiuu MyMKHH,
6yuna n€eT,

T={,2...)%

Arap 7 TynaaMm CaHOK/JH 3JE€MEHT]apAaH TaUIKHJ TOM-
raun 6y.ca, &(¢) npouecc duckpem ,8axman” (napameTp.in)
npoyecc Ba T Tynaam Gupop (a, b) unrepBaniaH ubopar
6yaca, £(¢) npouecc y3ayxcu3 ,saxmau” (napameTpJu)
npoyecc nefinnagu. Xycycau, ¢ mapaMetp dQukcupaaHca,
t=1t,, y xonna &(¢, ) taconudpufi mukaopra sra 6y.a-
MH3. DJeMeHTap Xonuca © GdUKCHpJAHCA, © =, Ou3
»BaKT“HHHT dyukuuacH &(f, wy) Hu onamus. By dyukuus
Taconu(puA TNPOUECCHUHT peasusayusci (TPAEKTOPHACH, '
TaHJaAMa QYHKLHACH) AefuJanu.

Afnraiiimk, 6upop A xoamuca [0,f] opasukna TexwiHpHe
aaérran 6yjcuH. Macanan, A xoauca TesedoH CTaHUHS-
cura [0,f] BakT opanuruna kearaH TeaedOH YaKUPHKAADH
coHujaH ubopat OyaumM MyMKHH. [, () opkaau A xoxau-
canunr [0,f] BaxT opacupa 6upop Mapra xam py# Gep-
MacJHK XoaucacuHu OearusafiMus. [, opkaau aca A
xonucanuur [0, {] opasukaa £ mapra py# 6epumuun Gen-
rugnaimus, k=1, 2, ..., n, .... Bua {ypranaérrau
NPOLECCHMH3ra KyHuAaru IapTaapHH Kysamus,

l. Crauuonapauk wapTtH. Kechmmaiiauran
opaiukaapaa A XOHNMCaHHHT £ Mapra pyil Gepum 3XTH-
MO/H (aKaT MHTepBajJap ySyHAMUrura GOrauK GYau6, wy
HHTEPBaNJIapHH y3rapmac 4z > 0 ra 6Hp BaKTAa CH/NHTHII-
naa ysrapma#t Kosaca, y xoana &(f) rtacoauduit npouecc
CMAyUOHAPpAUK wapmuza 0yicynadw nehunanu. Bowmka-
ya- aiTraifa, OH3HHHr xoama, P (f;, t) AXxomucauumnr (¢,
t,,-la t) opanukaak wmapra pyH Gepuml axTumoau 6Yy.ca,
yuoy “ ‘

Pu(ly ti-4-1t) = Py(2)
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TeHrJMK GaxcapuacuH, 6ynna P,(f) A XOmHCAHHHr ¢ BaKT
JAaBOMHAA £ MmapTa pyil Gepulll 3XTHMOJIH. )
2 2. TabCcHPCH3JAUK wapTH. By wapr—6upop (¢,
b4 f) opasuKaa A HUHr k£ mapra pyh Gepuwl XOAHCACH
Wi ¢, + {) OusaH kecumMmaliauraH OGoinKa OpaJHKJjapAa
% HHHT Heya MapTa pyil GepHiM xoaucacura 60rFauK 6ya-
HAacavK WapTHAHUD.

3. Bupruiaauk waptu. Aftehaux, Af KHYHK
BaKT opacuaa A XONMCAHHHT HKKM Ba YHAAH OPTHK Map-
Ta pyit Gepuui 3XTHMOAH Af ra HuCGAaTaH 4YEKCH3 KHYHK
MHKIOp GyJcuH, abHH arap P, (Af) opkeaun A XOAHCAHUHT
Af KHYHK BaKT OpaJuFHAa R Mapra py#t Gepuill 3XTHMOJIHHH
6eJrujacax,

Pu(A)=o0(At),  k>1 (1)
6yncuH. Llly 6unan 6upra A xoaucaHuHr Af KHYHK BaKT
opacuaa 6Hp MapTa py# 6epHil 3XTHMOJH

PiAf)y=pAt+o0(AY) 2)

ra 1eur 6y.acud, 6yHna ¢ — myc6ar cod. By (1), (2) uxkku
[1apT NPOLECCHHHT Oupzunaisuk wapmi AefAnaagH.
CTauHOHAPJHK, TABCHPCH3AMK Ba OGHPrHHAJNHK ILAPT-

JaPHHH KaHOATJaHTHPYBUM Taconuduft npouecc ¢ (f) codoa
Ilyaccon npeyeccu nehunanu.

Teopewma. Cooda [Tyaccon npoyeccu yayu

P =PEO=B=""00 40 1,2,... @

6yaadu.

HUc6oTu. (3) dopmysauunr aBsan =0 yuyH TYrpH-
JUTHHM KYypcaTaMu3. XaKHKaTaH XaM, IOKOpWAaru wapT-
JlapHH 2BTHGOPra 0Ju6, ywoy ‘

P,(t+Af)=F (£) Py(At) = P, (£)-[1 —pAt 40 (Af)] —_
= P, (t) — pPy (¢) At + 0 (Af)

MyHoca6aThu €sa onamu3. Bynna X P, (Af) =1 SKaHH
=0
apTHOOPra OJHMHAH. ByHAaH

Pyt + At) — Py (f) = — pP, (£) At + o (AY) :
16256 : 0 241,



Py (t + At)y— Py (¢t :
A 2=P 0 WPy (t) + 0 (1),

Hatnxana At—0 na
' Py () = — pPy (2),

6yHaaH
Py(t) = e,
Ammo Py(0)=1, 6ynnan C=1, nemax, P,(f) = e—»! 6y-

Aagu. duau (3) dopmyaaHu uxTHEPHH £> 1 yuyH uc6ot-
JafMH3.

Py (t 4 At) = P, (t) Py (Af) + Py (¢) P, (Af) =
= P, (£) [1 — pAt + 0 (AD)] + Py () [pAt o (A2)].
 Bynnau ‘

BB POy [P,(1) -Py(t)] +0 ().

éku Af—O0 na
Pl()y=—p[P () =P ()] - 4
XyAnu WyHHHTACK,

k
Pu(t+ Af) = X, Pucy (1) Py (Af) = Py (£) Py (Al) +

=0 .
k1
+ Pecr() Py (M) + D Pect () P (A (5)
=2 .
Jlexnn weksu. £ nap yuyws (1) ra acocau

k R
D Put () P (A1) < 2P, (Af) = 0 (AF)
=2 =2

TEHICH3JHK YpuHaumup. (1), (2), (5) Ba OXHMpPrM TeHrcus-
JIHK JaH

Py (t + At) — Py (£)-
e (¢ + A; k()=.—[»"[Pk(’t)"“Pk-—1(t)]+0(l).

- OHau At— O na
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Pity=—p[P(®d=PL_1 )], k=12 ... (6)

6yaanu. DHan Py (f) nuur O (f, X) XOCHA KuayBuH OyHK-
UHSACHHH KHPHT&MHS:

® (¢, x) =§_}0 Pe(t)xk. 7
Pasianku,
(0,2) =P 0) + 2 PO 5 =1, ®
o 1) =1,

. wy 6unan Gupra (7) xarop |x| <1 na Tekuc AKHHAA -
wysud, Ba Aemak, (6) ra acocaH: :

a9 (4, S 4P (t S
(t 2 x>___kz=°_5§—> t=—p 3 [Pe(t) = Pema (9] 2% =

— b3 PO+ u D P ()t = —p® (6 0) +

+ px® (¢ x).
Byunau

aod (¢,
BN = —pd(t,x) (1—2)

éKH .
(L, x)=ce (-0
Jlekyn (8) ra acocan ¢ =1, Aemak,

D (£, x) =e~r -0, ) (9):

(-]
t x)*
Arap e~ _—_kz_o(“ kl) JHCHHK 3BTHGOPra OJCaK,

. 2 Pk (t) xk = e-p.tz (l"'t)k xk
k=0 =0 AT
OyHnaH
k
Py(ty= et &L

" Keau6 unkazu. Ly §mxaﬂ (3) myHnocabat’ ncéo"mannm
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2-xanBaa

-

X 22
® (x) =— je 24z (y IKUHAHUHT KHAMATIAPH KaABANH
2% o
d(x) X D) x () x ®(x)

0,00 | 0,0000 || 0.32| 0,1255 | 0,64 | 0,2389 |l 0,96 | ¢, 3315
0,0! | 0,0040 [/ 0,33 | 0,1293 [ 0,65 [ 0,2422 |1 0,97 | 0,3340
0,02 | 0,0080 || 0.34 | 0,1331 || 0,66 | 0,2454 (0,98 | 0 3365
0,03 | 0,0120 { 0,35 (°0,1368 || 0,67 | 0,2486 || 0,99 | 0,3389
0,04 | 0,0160 || 0.36 | 0,1406 ||-0,68 | 0,2517 | 1,00 | 0,3413
0,05 | 0,0199 || 0,37 | 0,1443 || 0,69 [ 0,2549 || 1,01. 0, 3438
0,06 [ 0,0239 | 0.38 | 0,1480 || 0,70 | 0,2580 | 1,02 | 0,3461]
0,07 | 0,0279 || 0,39} 0,1517 | 0,71 | 0,261l || 1,03 | 0,3485
0,08 | 0,0319 || 0,40 | 0,1554 | 0,72 | 0,2642 [ 1,04 [ 0,3508
0,09 | 0,0359 || 0,41 | 0,1591 || 0,73 [ 0,2673 | 1,05 | 0,353]
0,10 | 0,0398 [ 0.42 | 0,1628 { 0,74 | 0,2703 | 1,06 | 0,3554
0,11 | 0,0438 || 0,43 | 0,1664 || 0,75 | 0,2734 | 1,07 | 0,3577
0,12 | 0,0478 | 0,44 | 0,1700 || 0,76 | 0.2764 | 1,08 | 0, 3599
0,13 | 0,0517 || 0,45 | 0,1736 || 0,77 [ 0,2794 | 1,09 [ 0o]362]
0,14 | 0,0557 || 0.46 | 0,1772 || 0,78 | 0,2823 || 1,10 | 0] 3643
0,15 | 0,0596 || 0.47 | 0,1808 |1 0,79 | 0,2852 | 1,11 | 03665
0,16 | 0,0636 || 0,48 | 0,1844 1 0,80 | 0,2881 |l 1,12 | 0 3686
0,17 { 0,0675 | 0,49 | 071879 | 0,81 | 0,2910 | 1,13 | 0’3708
0,18 | 0,0714 | 0,50 | 0,1915 { 0,82 | 0,2939 | 1,14 | 0’3799
0,19 | 0,0753 || 0,51 | 0,1950 || 0,83 | 0,2967 [ 1,15 | 0’3749
0,20 | 0,0793 || 0,52 [ 0,1985 || 0,84 | 0,2995 || 1,16 | 0. 3770
0,21 | 0,0832 | 0,53 | 0,2019 | 0,85 | 0,3023 || 1,17 | 0,3790
0,22 | 0,0871 | 0,54 | 0,2054 (0,8 | 0,3051 i 1,18 | 0,3810
0,23 | 0,0910 | 0,55 | 0,2088 { 0,87 | 0,3078 | 1,19 | 0 3830
0,24 | 0,0048 |l 0,56 | 0,2123 } 0,88 | 0,3106 [ 1,20 [ 0. 3849
0,25 | 0,0987 | 0,57 | 0,2157 [ 0,89 | 0,3133 || 1,21 | 0.3869
0,26 | 0,102 || 0,58 | 0,2190 | 0,90 | 0,3159 [ 1,22 | 0’3883
0,27 [ 0,1064 | 0,59 [ 0,2224 || 0,91 | 0,3186 || 1,23 | 0.3907
0,28 | o,1103 || 0,60 | 0,2257 || 0,92 | 0,3212 |l 1,24 | 0,3925
0,29 | 0,1141 10,61 | 0,2291 | 0,93 | 0,3238 | 1,25 | 0,3944
0,30 | 0,1179 || 0,62 | 0,2324 || 0,94 | 0,3264

0,31 | o,1217 || 0,63 | 0,2357 || 0,95 | 0,3289
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Jasomu

x &(x) x &(x) x @(x) x 4(x)

1,26 | 0,3962 || 1,59 | 0,4441 || 1,92 | 0.4726 | 2 50 | 0,4938

1,27 | 0,3980 || 1,60 | 0,4452 [ 1,93 | 0,4732 | 2 52 | 0,4941

1,28 | 0,3997 || 1,61 | 0,4463 || 1,94 | 0,4738 || 2,54 | 0,4945

1,29 | 0,4015 || 1,62 | 0,4474 || 1,95 | 0,4744 (1 2,56 | 0,4948

1,30 | 0,4032 | 1,63 | 0,4484 || 1,96 | 0,4750 | 2,58 | 0,4951

1,31 | 0,4049 [ 1,64 | 0,4495 || 1,97 | 0.4756 || 2,60 | 0,4953

1,32 | 0,4066 | 1,65 | 0,4505 ‘|| 1,98 | 0.4761 ( 2,62 | 0,4956

1,33 | 0,4082 | 1,66 | 0,4515 [ 1,99 | 0,4767 | 2,64 | 0,4959

1,34 | 0,4099 | 1,67 | 0,4525 |l 2,00 | 0.4772 || 2,66 | 0,4961

1,85 | 0,4115 || 1,68 | 0,4535 | 2,02 | 0,4783 | 2,68 | 0,4963

1,36 | 0,4131 [/ 1,69 | 0,4545 || 2,04 | 0,4793 || 2,70 | 0,4965

1,37 | 0,4147 |{ 1,70 | 0,4554 || 2,06 | 0,4803 || 2,72 | 0,4967

1,38 | 0,4162 || 1,71 | 0,4564 || 2,08 | 0,4812 | 2,74 | 0,4969

1,39 | 0,4177 || 1,72 | 0,4573 [ 2,10 [ 0,4821 (| 2,76 | 0,4971

1,40 | 0,4192 |[ 1,73 | 0,4582 | 2,12 | 0,4830 || 2,78 | 0,4973

1,41 | 0,4207 [l 1,74 | 0,4591 || 2,14 | 0,4838 | 2,80 | 0,4974"
1,42 | 0,4222 1,75 | 0,4599 || 2,16 | 0,4846 || 2,82 | 0,4976

1,43 | 0,4236 || 1,76 | 0,4608 || 2,18 | 0,4854 || 2,84 | 0,4977

1,44 | 0,4951 || 1,77 | 0,4616 || 2,20 | 0,4861 |[ 2,86 | 0,4979

1,45 | 0,4965 | 1,78 | 0,4625 || 2,22 | 0,4868-| 2,88 | 0,4980
1,46 | 0,4279 || 1,79 | 0,4633 [ 2,24 | 0,4875 || 2,90 | 0,4981

1,47 | 0,4292 |[ 1,80 | 0,4641 |{ 2,26 | 0,4881 |[ 2,92 [ 0,4982

1,48 | 0,4306 | 1,81 | 0,4649 | 2,28 | 0,4887 || 2,94 | 0,4984

1,49 | 0,4319 |[ 1,82 | 0,4656 || 2,30 | 0,4893 |[ 2,96 | 0,4985

1,50 | 0,4332 [ 1,83 | 0,4664 || 2,32 | 0,4898 || 2,98 | 0,4986

1,51 | 0,4345 || 1,84 | 0,4671 || 2,34 | 0,4904 || 3,00 | 0,49865
1,52 | 0,4357 | 1,85 | 0,4678 || 2,36 | 0,4909 || 3,20 | 0,49931
1,53 | 0,4370 [ 1,86 | 0,4686 || 2,38 | 0,4913 | 3,40 | 0,49966
1,54 | 0,4382 || 1,87 | 0,4693 |{ 2,40 | 0,4918 || 3,60 | 0,499841
1,55 ] 0,4304 || 1,88 | 0,4699 [ 2,42 | 0,4922 || 3,80 | 0,499928
1,56 | 0,4406 f 1,89 | 0,4706 || 2,44 | 0,4927 || 4,00 | 0,499968
1,57 | 0,4418 || 1,90 | 0,4713 || 2,46 | 0,4931 { 4,50 | 0,499997
1,58 | 0,4429 (| 1,91 | 0,4719 | 2,48 | 0,4934 || 5,00 | 0,499997
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3-wansaa

B ,—A
P = A kf $ynruua KuAMaTIapPH KaABaAIH
A
\ 0,1 0,2 0,3 0,4 0,5 0,6
0 0,904837 | 0,818731 | 0,740818 | 0,670320 | 0,606531 | 0,548812
1 090484 | 163746 222245| 268128| 303265| 329287
2 0045241 016375] 033337| 053626 075816| 098786
3 000151 001092| 003334| 0©07150| 012636| 019757
4 000004 | 000055| 000250| 000715| 001580| 002864
5 000002| ©00015| 000057| 000158} 000356
6 000001 000004| 000013) 000036
7 000001 0000031 .
by
N 0.7 0,8 0.9 1,0 2,0 3,0
0 0,496585 | 0,449329 | 0,406570 | 0,367879 | 0, 135335 | 0,049787
1 347610 | 359463| 365913| 367879 270671 149361
2 121663 143785 164661 1839401 270671 224042 |
3 028388| 038343| 049398 061313 180447 | 224042
4 004968 | 007669] 011115] 015328} 090924 168531
5 000686 001227 002001 003066| 036089 100819
6 000081 000164 000300| ©00511 012030] 050409
7 000008 | 000019| 000039| 000073| 003437| 021604
8 000001 000002 OOOOP4 000009} 000859 008102
9 000001 000191 002701
10 0,000038 | 0,000810
11 0,000007 | 0,000221
12 0,000001 | 0, 000055
13 0,000013
14 0,000003
15 0,0600001
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4-kaasan

m/!

a I 0,1 0.2 0,3
m

0,904837 1 0,818731 | 0, 740818 0,670320 | 0,906531 0,548812
0,995321 10,932477 | 0, 963063 0,93844810,909796 | 0, 878099
0,999845 [ 0,998852 | 0, 996400 0,992074 1 0,985612 | 0, 976885
0,999996 | 0,999943 | 0, 999734 0,939224 | 0,998248 | 0, 996642
1,000000  0,993998 | 0,999984 0,999339 [ 0,999828 | 0. 999606
1,000000 ( 1,000000 { 0, 993939 0,999996 | 0,999986 | 0,999969
1,000000 | 1,000000 | 1,000000 1,000000 | 0,999999 | 0, 999997
1,000000 | 1,600000 | 1,000000 1,000000 | 1,000000 1,000000

m,=—a
EL byuxuua xuAmatrapu wapsany

0,4 ‘ 0,5 0,6

NO AW —O

\ 0,7 0,8 0,9 1.0 2,0 3,0
m
0 0,496585 | 0,449329 0,406570 | 0, 367879 0,135335( 0,049787
1 0,844195] 0,808792 0,772483]0,735759 0,406006 [ 0, 199148
2 0,965858 | 0,952577 0,937144)0,919699 0,676677 ] 0,423190
- 8 0,994246 | 0,990920 0,986542 | 0,981012 0,857124 | 0,647232
4 0,999214 | 0,998589 0,997657 | 0, 996340 0,947348 0, 815263
5 0,999909 | 0,999816 0,999658 | 0, 999406 0,983437 | 0,916082
6 0,999990 | 0,999980 0,999958 | 0,999917 0,995467 | 0, 966491
7 0,999998 | 0,999999 0,999997 | 0, 999990 0,998904 | 0, 988095
8 1,000000 | 1,000000 | 1,000000 0,999999 | 0,999763 0,996196
9 1,0800000 | 0,999954 0,998897
10 0,999992 | 0.999707 |
11 0,999999 | 0,999928 |
12 1,000000 | 0,999983
13 . 0,999996
14 0, 999999
15 1,000000 |
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5-xagBaa

IMyaccoH TaKcHMOTH

k

_ bl B Y

TI(x) = Z e ¢  GyHKUHSHHHT KW AMATAADH XaABalH
k=x

\\\\\\1 0,1 0,2 0,3 0,4 0,5

x
1 0,0952 0,1813 0,2592 0,3297 0,3935
2 ,0047 0175 ,0369 ,0616 ,0902
3 ,0002 ,0011 ,0036 ,0079 ,0144
4 ,0000 ,0001 ,0003 ,0008 ,0018
5 ,0000 ,0000 ,0001 ,0002
6 ,0000 ,0000

- :
\ 06 ’ 0.7 0.8 0.9 1,0

—

1 0,4512 | 0,5034 | 0,557 | 0,5934 | 0,6321 -
2 .1219 ,1558 ,1012 12275 ,2642
3 ,0232 ,0341 ,0474 ,0629 ,0803
4 ,0034 ,0058 ,0091 ,0135 ,0190
5 ,0004 ,0008 ,0014 ,0023 ,0037
6 ,0000 ,0001 ,0002 ,0003 ,0006
\ 1,2 - 1,4 1,6 1,8 2,0
X
1 0,6988 | 0,7534 | 0,7981 0,8347 | 10,8647
2 ,3374 ,4082 ,4751 ,5372 ,5940
3 ,1205 ,1665 ,2166 ,2694 | . ,3233
4 ,0338 ,0537 ,0788 ,1087 , 1429
5 ,0077 ,0143 ,0237 ,0364 ,0527
6 ,0015 ,0032 , 0060 ,0104 | ' ,0166
7 ,0003 ,0006 ,0013 ,0026 | ,0045
8 ,0000 ,0001 ,0003 ,0006 ,0011
9 ,0000 ,0000 | 0001 ,0002
0 ,0000 ,0000
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Hasomu

2,2 2,4 2.6 2,8 3,0

7

1 0,8892 0,9003 0,9257 0,9392 0,9502
2 ,6454 ,6916 ,7326 7689 ,8009
3 ,3773 ,4303 ,4816 ,5305 ,5768
4 , 1806 ,2212 ,2640 ,3081 ,3528
5 ,0725 ,0859 ,1226 ,1523 ,1847
6 ,0249 ,0357 ,0490 ,0651 ,0839
7 ,0075 ,0116 ,0172 ,0244 ,0335
8 ,0020 ,0033 0053 | . 0081 ,0119
9 ,0005 ,0009 ,0015 ,0024 ,0038
10 ,0001 ,0002 ,0004 ,0007 . ,0011
11 ,0000 ,0000 ,0001 ,0001 ,0003
12 ,0000 ,0000 ,0001
\
4,0 5.0 6,0 7.0 8,0
X

1 0,9817 0,9933 0,9975 0,9991 0,9997
2 ,9084 ,9596 ,9826 ,9227 ,9970
3 ,7619 ,8753 ,9380 ,9704 ,9862
4 ,5665 ,7350 ,8488 ,0182 ,9576
5 ,3712 ,5595 ,7149 ,8270 ,9004
6 ,2149 ,3840 ,5543 ,2993 ,8088
7 ,1107 ,2378 ,3937 ,5503 ,6866
8 ,0511 ,1334 ,2560 ,4013 ,5470
9 ,0214 ,0681 ,1528 ,2709 ,4075
10 ,0081 ,0318 ,0839 ,1695 ,2834
11 ,0028 ,0137 ,0426 ,0985 ,1841
12 ,0009 ,0055 ,0201 ,0534 ,1119
13 ,0002 ,0020 ,0088 ,0270 ,0638
14 ,0001 ,0007 ,0036 ,0128 ,0342
15 ,0000 ,0002 ,0014 ,0057 ,0173
16 ,0001 ,0005 ,0024 ,0082

17 ,0000 ,0002 ,0010 ,0037
18 ‘ ,0001 ,0004 ,0016
19 ,0000 ,0001 ,0007
20 ' ,0000 ,0003
21 ,0001

22 : ,0000
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MasoMu

f
\ 9 10 1 12 13
X
1 0,9999 1,0000 1,0000 1,0000 | 1,10000
2 ,9988 0,9995 0,9998 0,9999 | 1,0000
3 ,9938 ,9972 ,9988 ,9995 | 0,9998
4 ,9718 ,0897 ,9950 ,9977 ,9990
5 ,9450 ,9707 ,9849 ,9924 ,9963
6 ,8843 ,9329 ,9625 ,9797 ,9893
7 , 7932 ,8999 ,9212 ,9542 ,9714
8 ,6761 ,7798 ,8568 ,9105 ,9460
9 ,5443 ,6672 ,7680 ,8450 ,9002
10 ,4126 5421 16594 7576 8342
11 ,2940 ,4170 ,5401 ,6528 ,7483
12 ,1987 ,3032 ,4207 ,5384 ,6468
13 ,1242 12084 ,3113 ,4240 ,5369
14 ,0739 ,1355 ,2187 ,3185 ,4270
15 ,0415 ,0835 , 1460 ,2280 ,3249
16 ,0220 0487 ,0926 , 1556 ,2364
17 ,0111 ,0270 ,0559 ,1013 ,1645
18 ,0053 ,0143 ,0322 ,0630 ,1096
19 ,0024 ,0072 ,0177 ,0374 ,0698
20 ,0011 ,0035 ,0093 ,0213 ,0427
21 ,0004 ,0016 ,0047 ,0116 ,0250
22 ,0002 ,0007 ,0023 ,0061 ,0141
gi ,0001 ,0003 ,0010 ,0030 ,0076
o5 ,0000 ,0001 - ,0005 ,0015 ,0040
%6 ,0000 ,0002 ,0007 ,0020
,0001 ,0003 ,0010
27 ,0000 ,0001 ,0005
28 ,0001 ,0002
2 ,0000 ,0001
Usox. x> 13 6}aranna
X—0,5—2
TT(x) =P ( oy

dopmynanan QoiiganaHHl MyMKHH.
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Y TAaKCHMOTHHHI KPHMTHK HyKTanapu xwapsanu

6-xanBaax

a a MYXHMIHAHK Aapaxkacu

£5a

5X:

g 5'% 0,01 0,025 0,05 0,95 0,975 0,99
1 6,6 - 5,0 3,8 0,0039 | 0,00098 | 0,00016
2 9,2 7,4 6,0 0,103 0,051 0,020

-3 11,3 9,4 7,8 0,352 0,216 0,115
4 13,3 11,1 9,5 | 0,711 0,484 | 0,297
5 15,1 12,8 11,1 1,15 0,831 0,554
6 16,8 14,4 12,6 | 1,64 1,24 0,872
7 18,5 16,0 14,1 2,17 1,69 1,24
8 20,1 17,5 15,5 2,73 2,18 1,65
9 21,7 19,0 16,9 3,33 2,70 2,09
10 23,2 20,5 18,3 3,94 3,25 2,56

11 24,7 21,9 19,7 [ 457 3,82 3,05
12 26,2 23,3 21,0 5,23 4,40 3,57
13 27,7 24,7 22,4 5,89 5,01 4,11
14 29,1 26,1 23,7 6,57 5,63 4,66
15 30,6 27,5.| 25,0 7,26 6,26 5,23
16 32,0 28,8 26,3 7,96 6,91 5,81
17 33,4 30,2 27,6 8,67 7,56 6,41
18 34,8 31,5 28,9 9,39 8,23 7,01
19 36,2 32,9 30,1 10,1 8,91 7,63
20 37,6 34,2 31,4 10,9 9,59 8,26
21 38,9 35,5 32,7 11,6 10,3 8,90
22 40,3 36,8 33,9 12,3 11,0 9,54
23 41,6 38,1 35,2 13,1 11,7 10,2
24 43,0 39,4 36,4 13,8 12,4 10,9
25 44,3 40,6 37,7 | 14,6 13,1 11,5
26 45,6 41,9 38,9 15,4 13,8 12,2
27 47,0 43,2 40,1 16,2 14,6 12,9
28 48,3 44,5 41,3 16,3 15,3 13,6
29 49,6 45,7 42,6 17,7 16,0 14,3
30 50,9 47,0 43,8 18,5 16,8 15,0

252




7-KanBax

Mygappapiuk KpUTEpHACHHH aHHKJIAW yuyH
CrthloaeHT — Pnmep xaasBaiH

v 030ANHK
aapaxaiapi
COMH

P 9\THMOA1a ! K§PCATKHYAAPH

p =095 p =098 p=109 p=0,999
1 12,71 31,821 63,630 636,20
2 4,30 6,965 9,925 31,60
3 3,18 4,541 5,484 12,94
4 2,78 3,747 4,604 8,61
5 2,57 3,365 4,032 6,86
6 2,45 3,143 3,707 5,96
7 2,36 2,998 3,499 5,40
8 2,31 2,89 " 3,335 5,04
9 2,% 2,821 3,256 4,78
10 2,23 2,764 3,169 4,59
1 2,20 2,718 3,106 4,49
12 2,18 2,681 3,055 4,32
13 2,16 2,650 3,012 4,12
14 2,14 2,624 2,977 4,14
15 2,13 2,602 2,947 4,07
16 2,12 - 2,583 2,921 4,02
17 2,11 2,567 2,898 3,96
18 2,10 2,552 2,878 3,92
19 2,09 2,539 2,865 3,88
20 2,09 2,528 2,845 3.85
21 2,08 2,518 2,831 3,82
22 2,07 2,508 2,819 3,79
23 2,07 2,500 2,807 3,77
24 2,06 2,492 2,797 3,75
25 2,06 2,485 2,787 3,72
26 2,06 2,479 2,779 3,71
27 2,05 2,473 2,771 3,69
28 2,05 2,467 2,763 3,67
29 2,05 2,462 2,750 3,66
30 2,04 - 2,457 2,750 3,64
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