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80*2 BOSLU

AkLLar wa(etalllca (3n8‘urla Taletallkasl) Ian 3sWaiiéa XX
asr éayoTWa 3bakilancH. Bu £ancla 3u8'vrla MNaolyall bl1lan bo§* Huy
bo‘18an Tasalalar ko‘nlacH. 8m84rla MaoHyaHwWn™ aso3Ma ro‘y
bensblt olinclan ayHb bemsH TuTkT boYTta8an bax13l2
boélzalarclan Tubol axakwi3H, bu bocllzalar kelllr™an 2ararlanu
KaTaynnsb Tasalalar! yolaeH.

Buncll 3n84ir'a koTpawyalar! bo2lr8l clayrclan laxtlnan 300
yI'l olcHn lasbkll ella bosblangan. Horlr8l éayréa 3ung‘urla NaoHyaH
éunyo Tlflyosl<la kalla 3anoa! ko‘rumsluTt olcH 0 ‘r naybaiiéa,
3n8‘ur(a MNaoHyaH laso<Hity (bax1312) bocHsalarnm o‘r§at3b bllan
bo§‘W bo‘18aTt ucbun unclaebHTolar naranyasl ya Taletaiik
3"ansiika Teloglan ken§ yo‘Uarla</

Br8mn8l kunéa 3mn8amrlalasH 0 ‘2belaslon KespublMkaslcla ler
wr’allar b/an nyo]lanayolpan 3obalarclan bo‘Vb, 3up‘vrlalasb
nTuUTly lyH30(Hy xayl31riikT ya baryarorHkn! 1a’tlnloycbl azosly
yo$llalarclan bln blsoblaracll. Bunclan lasbpgan, 3u8‘urla laclblr-
KOrMKT rlyo]lanlwsbT, Ko‘plab labHy, 1exTK ya bosbua salllsHk-
larclan satarall bltoyalasbT la’ttlaycW.

HAespubHKaT12cla boror M13ocHyoll nyo”aT3lU sua‘urla boro-
n T ler sur’allar blan o ‘313b18a oMb keltoclcla. 8up‘vrla bororicla8l
3n8‘urla 1urlan ko‘paylb TurakkablasbTouéa. O ‘2beklslon
318§‘urla boronéa8l yobly o4&8arlsblar lalablan8a kerakl/1 (larajacla
Jayob bensbl wucbun 3u§‘urlanl bosb™an3b, wuncla8l kacHlar
layyorlasb 1121t It lakorllasbllrlsb ya kapllal 3bakllanlsblrrpg
3aTarall HrntT! yaraHsbnl 1a™oro elto”cla.

Ho21r81 kmn(la 3M8‘ula koTpanlyaslTn§ o‘r MaoHyaHNl nros
yaoA 3aTaraH oHb bonsb! ncbun KoTpaTyaTn£ Kasocl8a ucbrasb
ebHTOHT babolay oH3b lalab ellla(ls Bu Tasalalar e3a aklliar
Likob™ar pgalorl8a lara(l. Akllar blsoblanu 3u§‘urlaloycbl ya
Bu§‘vrlalanmych: o‘rlasiclaél o‘raro Tunosaballarw lalllbSa



8olmyYcM walewalllc ya 3laisHK uonuwyainar 313letas] 3lfalA(la
lasayywr einsb TMTK1n.

TakI™ elllayol:pan “Axllar Talewalika” ~oTknTta3! Ttumal-
NLLIINS 0 “2bek13lon MILLy ntyersif;ell “Ebl1TolHKlar na2arlyasl ya
Taletallk 3"aHsMka” kalecbasx Ta8lsin*lan ucbun 2014-ylclan
bosblab 0”™1b keHnayo!an “Akllar TaletaHKa Kural” (Ikkl
3eTeslr éayotrMa) preéweH TayxLUan, Ta”rmxa Talnlan azos!(la
yorH”an. Krobnwé TaXTUT M .Y .bowonosoy NOT1c!a81 Mo3kya
claylal utyersineii Mexall Ka-TaleTtalika Makukel lalabalarl ncbun
1996~ylclan bosblab oMb keltayolpgan “Axllar Taletallka”
kur3! (laslvrlga To3 kelacl. Muallllr Moskya (laylal utyersllen
“EbHTOMLUar naranyasl” ka&c'rasl  tmucr!  akacleTlk
A.M8bnyayey?MMaletaHk 3laH311ka” ka&ckas! Tnckn, prolessor,
Y ¥ Korolyey, AO08H Kallonuya wityerskeH (8an-01e80)
pro&sson Y.1.Kolarlar bHan ko‘p Tarla Ttulouyoléa bod/b,
KllobTng ~oTyoxTa yanan/w TubokaTta ull8an. Ular8a tmallll”
cbn™r TtTnaMorcb LU K 12bor elac/l

Markur parsiktng ywra8a kelsllga, wiing wucbwn rarvny
aclablyo!T KOplasbga ya lar/blab cLl™x3bga NwKka-TaleTalika
lMNanlarl notroc, golsenl T.A.FortanoyaTtnf Xl2u\ll bellBobclr.
Bungan lasb™an, n kllob ~oTyorTtastt™ “oHayy ~nrcll -
Tubarnr” ya2Hasllll bajarfan. W 8a bat cbuumr Ttlnnalgor-
cbLUSIT T bllcKraTan.

KMobw nasbr™a layyorlasbga 0 £bek13lon fanlar akagennyas!
YN.KotanoysHy notlaa8l MaleTallka xn3niiTT” kala Mrwy
xoclltlarl 1.BArltoy, X.p.Tutaanloy ya WTtly xocTtlar
8.0.8banpoy, A.A.potabturogoy Tlaol x3blirok elclar. Bwu
xoclTlar8a Tnalll” o “21wng TlnnalgorcbLLSTL uayc! elasl.



Har uanclay risk §n§‘urla
ALLINgan bo‘I/BLL Kerak!
(A<3$H Ak(rarlylar
Tawuryaii 3bton).

K1M8H

Bronk8amx ya E&onlarung wasbbur en3“Hope "k 1ufiicla
(1901-yWN) axilir 3041 reflslralor (1vsobcbl) ya2llaslw bajawycbl
3baxs, MacHT8! LLm larlXi<laesa, i arorlaniw yayc! elllycM kovb
S5ifaccla laluin elllblll Keywros bu 302 blan 3m8r(a
KoTpawyalan(la TaletaHk LUWbkoMar bWan 3/wvwl/anallian
xock/lwdar ayLLla bosMang].

8nEALla MaoHyai larExiiupyMan™3 laclayr§a bodHsb T NKT:

1) (lelenuusik <layr- 1693-ylllla Ecltuné Calley (MTn£ noT!
bllan aslronowlyacla8l Tasbbur kotela alalSan) loronlclan
Mwlfan “odHTHK Jaclyall, Oawel BetullUnwf Taksltal
MoycLLLLIk §6oyalarl b/lan bo8i Ly

2) 3llixasHk payr ~ akllar blsoblarcla EbHTollMNKlar na2anyasl
Telo(Wannl l1albl™Man ken§ “ollauslll bHan bo8'Huy, (xm3nzan,
Tarkaxly HTkK leoreTa, Ka«a 3onlar uonuwi, lasollliiy Jarayonlar
naranyasl eletenllan). Bu éayréa (1930-1980) ensbii8an en§
abarlyalH naliglar<lan b 1 - FXun('ber§ ya C.Krater lortonl<lan
yaralll8an kollekHy n3k naranyas! blsoblana(/;

3) oxIr8l mcMneb! clayr - o48an XX a3TT£ 80-ylllanc3an
bosblab, 31§‘wrla koTpawyalan lNaoHyaH naranyaskk (aklviar
TaletaHkacla) ratonay”y Tarlngallar naranyasl, uTutly 3lo-
xasllk M3ob eletenllan, TaleTank 31al1311ka(1a8l enf yan£l nalya-
lanu ya bosb™a TaletaHK Telo(Marnl so4llambl bllan xarakler-
lama(

Ho2llEl raton(la 3u™urla laoHya!! ywrl(Vk ya ]13towy
3bax3lar ncbvn bar pgan<lay sallla™ Tnlklarw labHy olallar(lan



({asocHily bax1512 boV/Balarclan) wmbolara ALLBbLung vyeraa!
wmH blsoblare<il
Har ~anclay au>urla FaoHyaH S1ukd a5l smylcla8l

$un°'urlalo”ckl Xo'loylar
T 4
preTlyalar 5n%'ur(alannyckHar

2 lapu! osllll ko nwisMeéa 1i)(fala$b Trwkln:

1) 5u8awulalanmycbllar 1o0™loylan (pretlyalar, $ug4ula bagaH,
518Mma poHsl);

2) $u§‘wrla lo‘loylan (yokl $v8‘wla $barlnoTtablda wuayc!
yLln~an lalol'allamid yoplasb).

OeTak, 3n8auria KoTpawyas! baxi312 bocHsalar<lan ($unfdula
bocl15alarlclan) Tubola/nknuycM  3baxslar ($18‘mrlalarmycMlar)
Bian yl™oncla8l 2 l1a pu! oAlTlr awy ko‘nwSMT belalloycM
$barlnotalar XTniin bosbgacba aylfancla, 3u§‘mrla poHsknn! 30-
lacHya 5né‘ulMa bocHzas! ro‘y ber8arnicla, sbarlnoracla uayc! MLLnan
lalollar ucbvn $u§‘ula lo‘loylarul tearacH C‘r naybalkla3
N wlalammycM  ymncHK  yok! ]13towy 3bax3, 3ballnotaéa
KO ‘r5alll8an 3m§*wila baclallanw (poHslarT, wmkol oariy) 10*1aytll
0 ‘2-0*2<lan 1wsbunarlla, 518‘urla loYoylan, 318‘urla bagaHéan
(pretlyaclan) ancba Kal'la bo‘18anclaéTta (ya £auax 5bn bolcla8Ta)
5n§‘vrla $barlnotalan LK ecH

XX abLLIng MincM yartMa, Taletallk 3laHslika, Jarayor-
laTl bosb™amsb nararya5l, o‘ylnlar naranya™!, TaleTaHK 1sl1%xcl
Manlan assl<la Mbklar ma2anyasl (I€b alalvycM yo‘naHsb ynra™a
kelcH ya nwng uebun n3k sbuncbasliy ~nlMantaycH”an as3oSly
(bosMarv™cb) Likbuncba Slialicla ~abat wllinisM lobora awy
Ta’'no8a e8a bo'HbbortoM1a.

Aklvar TaletaMka wTwwy nuwflayl nararclan [Bklar
na2anyablning ~15rt cleb Naral Y™ nw TN, bekT 3uE‘vrfa risk
bolallant anaH2l bilan $bu§‘nllanmycM aklvex* Taletallka laE
0‘21wng preéteH ya wncla ~o* Manecllfan Telo(11an, ebUToLLIKKI
naranyas! ya TaletaHk 3lallsllka wucbun bat 0°rl8 x03
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xwmslyallar8a e8a bocl8nHS1 mncbwn mw Tma™3all walctank an
BLLIMAK uabun! N1Bb™a o/b keldA

LLI3K rubuncbas! akLLar Taletalkacla r/IXA T a ‘nolar8a e”a
bodbl TUTK1N:

1) 3n£‘nxla8alan8an obyek!;

2) 3u8aula8a Mrra”an TOol-TmM!k ul3Tl, yaS5r 3u8oirla-
lanmycbl 3bax3Lung N3k,

3) lalolallar8a o/b kelnYcM laso<ilLly bocl/Balar, 3buniué ncbun
baTt ular<lan s3u8arla or"al Tubofaxalarsb Kerak.

Kellwi8an lroblargan uclvncbl, ox1r§llrob la’rllanTtaycii8an
n3k lmbuilcbazl8a ko‘prod To3 kelall ya n utnutxy nsklar
naranyas”a aso3 bod/b X12tal MBM TUTKT. Bu nararlyaga
Ko ‘pr<Xl Korkre! xarakler<lagl ]13toTy (lablly) riklar o ‘r8arla<i1
ya b n3klatTE “tanbaalan” laso<Wily ro‘y beracA™an yer
ylrirlasblan, uHsockly T™\1ror:lar, ob-bayonT§ Ke3KT o48an3ln
kabl kunéallk bayolfa 1a’3TT oYkankiA™an labHy Jarayonlar
bod/Bbl T NKT.

Har yanéay n3k 3m8‘ur(alausb kerakTtl, <leSan 3ayo! o4r-
0 ngan yura8a kelagl. Yody, albal/l, 3u8arialasb ncbun uyl<la8l
sbarllar bajarLLBkIn Kerak:

a) laua! kel8msicla ro‘y bensM Twnlan bodlgan 4baxisl2
bo(113alarlélna” 3m§‘urlala8b Tutlan. YoTb kelSan ny, 3blkasl-
lar™an lexTka yosllasl 3us8drla aLlinraycl;

b) laloral yelka2aél8an ya lasoMan ro‘y beracHSan bogxsa-
larclan 3184rlalat8b TWNKT, ya'T ro‘y bensM yok! rody
bertasI! oMTgan Ta’lun bo‘lta8an “baxl3l2 bod/kalar”
Awvrla eHVBM TuTKT (Tasalan, aylotob o04&4lrlasb, yola
plyoclat boslll 0‘i3b, buor kazalllkka mcbrasb ya bokaro). Ko‘y
berlsb! TW/arrar, 1lekT “acbon ro‘y bensb! nota’lnTt bo‘l8an
bo<!1zalar bat an™MurlalanmycM bo<V/Balar ~alon8a Kirad/ (Tasalan,
3n8arilalan8an sbax3nt” o ‘UTL);

c) “3mn8‘wrla bo(Mzalantng” ro‘y bensM 3u§‘wilalangan
3bax38a bo§‘H" bo4ltasHS1 kerak. 8butng mcbun bat 3n8ana
KoTpaTtyas! o‘r 11 “bnbosdH" HKT” lallkb MaclWan ex3perllanga
e8a bod/Bbl Kerak. Bu exsperllar bo‘//bo‘18anyon£4rn 1§ 4lasbklil
enNaTtT”, yok! Tlwna [uisocHy “nupior™a ucbraSancla, Lum
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rascLjubycM buyalar “yo” ALUnanwr’ aw™ay bliMan Kerak ya
nlarng xmlosa518a aso$lawib, $nurla koTpawyas! T03 $m8‘wla
loYoyklan yor kecM$ln TuTkln. Masalan, oxlI8l payMa Ko'p
$n§‘urla koTpawyalan bayo! $nfarla 1o*loylanTs 8nsdiiialanSan
$baxdI'e 0811, $n8drla $barlnotalan LUrH an yaul(lan katMa
HIr yok! 1kkl y!1 KeyT bod/boY8an(la8lna atal§a o$blrayol8anHs1
Ku2ainlTtoc]cla (cbvnka, bayo! $1§‘urlabl $barlnota$l ucbun Tuor
J1écy Libbly naxoralclan o “11$bl Kerak).

8n§‘urla MUnacH"an n$knT§ lafodMly exkanH8INl Msob™a
ol™an boléa, wnutan, $nEmrla MaoHyaAT 1kkl xH 1ir8a ajrali$b
TMTK1N: bayo! $nf‘uriasl ya bayo! 18 mrla$l bo‘1ta8an yananiiar
(rmo$ raYl$béa T8HT 1ll[la- blle Tanrance ya Mon-HIe In$urance,
bosbsacbaroa NLb, ba' 21 boarga, Ceneral T3urance éeb alalacH).
0 ‘rbek H/KlaMon-HIe T3nrance yananHLw 1ol~Tulk 1% wurLlim cleb
alaH$bl Culayro® bodalll, cbunkl 1 bat bayo! 3u§‘mrlal
bo‘ltaan $n™urlatoMyaNa To$ kelacH.

Maletalka niMayl nararl(lan bayo! $v8'wrla$l ancba 3oaéa
M$oblana(, cbunk! b boHa barcba la$ocHMyHK 04HT bocH$a-
lanTtn§ rody bensb ToTenlanclafta Joyla$b8an bodalll 8buil1ng
ncbun bat l1a$ocllly bo(H$alarm§ eLiLitolllWan ya lssovilly
nrcjclor o4la c]lyrallarl xo33alarlt bllbb $184irla polislannTy
(pretlyalart) ~lytallanTt Hel§llatb Ban bo§‘HN Ta$alalarnl
yecM3b ncbun yelarH boclaA

Mon-Ul'e (ya’'t T0l1~TulkK) 3uf‘wla yananH baMcla 3040
bor~an(la, $ur‘mrla boclzas! lasocHily bo‘HsM(lan lasbsan, bu
bo(M3alatlng ro'y bensb ToTenWar! nota’imut ekanl8lr bart
uayé eHsb™a 10'84n kelackl. OeTak, b boMa $u§‘vrla lo‘loylan
la$o(lllly T17<lorlar bo‘Mb uolTta$éan, bu lo‘loylawl aTa!8a
o$LlUrac8an ya™l ToTell ar! bat lasoclMly3arayonT lasbkil ~acH.
Bular(lan lasbcjan, blla $barlnota poH3! bo‘ytola Bir necba talla
$n8&‘wila lo‘loylarlt ba’ar/I3MT M3ob”a oln3a, 3n§‘nrlantg bu
yar~anll ancba Tnrakkab ekanH«!l ayon bo*Hb solacl.

Ywon(la ayHb o ‘18an MNkrlarclan keHb cMuacHKn, 318 urlanT8
Tol-TnlK (norn-Hrre) yananH bHan bo8‘H™ Ta$alalann o ‘réarsbcla
TukaTtTal bo’18n TaleTaHK apparallar8a eblyo] ynra™a kela(
(ba’' 21 bollar<la o$on yecMl1acHoan Ta$alalar bHan bir ~alorcla).
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Yana Mr Tana 8u8itulatng bu 1kl xI'1 yananl;lan blr-brclan
nitalar bran Many ~LLBMSa e?ibor benb oYartr. BtncM KolMa
(bayo! 8ué‘wbl - He 1n$urance) 1ludacA8an 5usfrla
sbarbtotakn mro™ w<lclall todecl] (Tasalan, ntr oxln8acba
Ll an 3barlnotalar Tvé(laH 50 yléan kaTt eTas). AK3TCba,
Tol-Tnlk (Mon-We) 3ng‘w'a yananii(la rilac8an sbar&toralar
barakan ™(1(k11 aso3an 1 ylckn osMnaycl. Clbua TuclclalSa
nwla<fan H(e-3n8dlalar analw, Kon-11& snfarea polislan bllan
Jeyarll Mr xI'T bodlad/

HayoHy 3u8‘wla ucbun n3k Ttanba! TyoxnTt”® 0‘UT! ya
amg‘mrla ucMT 4aylnlan8an [012 3"aykasrckn lboral Mol-TulkK
3n8‘urla yananii(k esa 3m8aul;a (ocloylan Totenlar! ya nlanvng
ruclon n3k TanbaslT lasbk elacl Mol-Tnlk 3u£‘vrla UrrrTiia
ba'2l bolarga 1loYoy ToTeniian xo3 lasocWidy rw”éor (3m8‘wrla
bocHzalan er'a yok! kecb alballa ro‘y berack), bosb™a kollaréa esa
bn lazocity lup<lor xo3Ta3 bo‘l/BLU Tutlan (bv bollla 3n84dula
bocl/zalan rogy bertasik ebTolI™ Trsbal). Hayo! 31§ urlazl(la
1o *loy T18<10M €e& rTAT3NK rra<lor (38 ‘mrlasnTras! - atsa 3on),
laug! ~acbon loclasb Kerakl/81 noTta’lnT bo™acli, xo'!o3. Mo!l-Tnlk
an84arrlalcla esa (Kon-Ule) l1o‘loylar 30T ya mlawT§ ruwaclon
lazo(ity Tluy(lorlar bo*ladA

Yuwpra3a kelUriAan Tulobaralarfa azoslatb, MorH e (Tol-
TnlkK) 3u§‘vrlalRinuT o0‘r§at3l bllancbeSaralarb /oKrLur.



I bob. 81 K'TT A M8K MOBEbbLALL

Bun bobéa akllanylarS8a yaxsM laupb bodl«an 3u§‘urla
KoTpatyaS1LLM8 berlan yac]l clayorlcla8l (konXrak! muclclal:d)
nalyaYly lalolll n3lanT vwmnTxy kc/mnxaMan lopledA ya ular
lasinoslabb wevllarl or™all labl ellbcl Bun(la yelarH iiclllk yac{l
(1a\r (oclalcla 1 yH) oraH8Y(1a81 $m8‘wrla MaoHyaH oir8atlbannga
Thalslya ya 1nyeslllslya(lan kullVan parotalllar Msob™a 0lT-
TayLLl. Bunclan LLsbaan 3n8‘vrla pretlyalan (ba<lallan) sbarlnoTa
TnégaHTN8 bosMpa lo'plauran <leb bl8oblama(l. 8u§;urlatng bu
Toclellan ™el<lalll “bayo! 3n8‘urlabléa”, Tnlk, Hbbxy ya
Tuuoral'lk Ta 3 ulAyal” 318‘wila MNaoHyaH#a ko4 vcbrayci.

Cheki/ Tclclal(l1a8l 3m8‘mrla konlrakllan(la yura8a kela(l18an
nTuTly (nalyayly) lalolallart§ las8ro vy o‘r8atsb ya ulami
0ldclan ballolay bLLBb (pro”™mor), 3v”aarla koTpawyaslitreg at»
uarorlar ugbal ullBbl(la, aso3an, pretlya ya rexery kapllal
ba]tlanw Hel8Msb(laTnM T wil o™ynaycH.

1.1. LLisk ya mnBl 3u8nr~alasb nTkowyallan

L3k (m3k-I'ran3.) - axllar taletaHkacla asosly LLbuncba
Msoblawb, un8a la'nl” bertayc. Emslklopecik 1lufdallatTtE
Ko4ocMHEL<1a bu scY/"a umyMao} lalulrlar (Tlerprelalslyalar) kelll-
nisan.

1. 8m8arla leolyalléa: 3m84rla sllinacH“an xayl™ ba’/ncla
3n8‘uria loYoyliung ba]tlo‘2 nayballéa 04H T xayi bllan, yon§‘t
ya 3uy [o3bc]lnlan nalyaslcla yura8a kela(i18an laloallar ya bosb™a
N3k bolallan 3u84ula cJlLedl 8m§‘vrlalammy3sM 3baxs 3u8aarla
lasbkloll8a (koTpanlyasl8a) 3mE‘wrla sllnacH“an N3k ucbun
3184la nwkoloH (baclall) loGlay(A

2. TagbWkorHK MaolyaH B an bo«' My, bo4l8an lasockiity 2arar
Mi1uclon, boror komywnkiwaszlcla ro'y berack¥an narx o‘2fansm
nalyas!claymra™a kelalll8an laloral ya bosb™alar.
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3. 8bax5LLIE p81x0lo8lk xvBslyal;lan bllan bofdly bara-
kallan: layakkal ullBbHK, bosblan8an 13bwiung yaxsb! (FoyclaH)
nalyalar kel ITsM”a 13bowsK otagb bo‘Mbsa wnMyork. L3k
ban oM T/an barakal - o421 Likocity (lar§84n boYTta8an) ya
xayLlll Jarayorlar(la leslITlb ko‘n3b, nalualan noany bo‘l8an
faollyal bl'lan s3bu™anllawsMan”o‘n]Ta5Hk ya bosb™alar.

Aylb o4Mganlar<lan kel Tb cMstackIK!, N$K 1msbuncbasliviA Xl
T a fnocla 13blallMed/ Mazalan, Nt

a) 318‘urla obyeklT;

b) 318'urla 3barlnoTasl8a Kirllliua8an TMlKTNg ~Marwy, ya’'t
3n8‘vrlalarmycM 3bax3 n3bun n3k bod/buolac%oan TUlK;

c) n3k bolallartl larllikalslyalasb Tasalalarlda (ya't uT
Kalla, o'rlacba, WcMk cléb babolasbcld) TMMT  bo‘l8an
xaraklensllka;

e) ro’y bemsb! Kaiia lalolaHar8a o/b keluycM  bockta <Eb
UBHMIBb TUTKT.

“0 ‘2-0°21can bar Manc(ay n3kT 3noarla ALLBb KerakTl?” -
<le8an 3ayol kelTb cM3M labuy. Alkalla, 3bar! eTas, v (3u8drla
ALLBb) aTal8a 03Mn3b mcbun ~MnylcleEl 3barllar bajarLLBM Kerak:

1) T'aMal kel8vblcla ro'y berac/Tan bo(MzalaT! 31§‘urlalasb
TUTKT. Mazalan, yoTb bo'l8an ny yok! balokal™a ucbraSan
3aTolyolT 31§‘urlalab bo4raycl;

2) 318‘vda “Lnaclan bocl/BalasocKity bo‘V/BM Kerak, ya't b
boclMzawng ro‘y bensM yok! bertas 81T old/inclan Hllbbo1tayc
(tazalan, aylotobll 0‘§‘IrlasK plyoclakrsMT Tasb Ta b kel 3V,
3bax3nT8 kazal bo'Ib ~oI'BM boc/Balarl ya bosbMalar) yok!
bo‘ltasaTt, bockzanT” ro‘y ben$M Tusarrar, 1eKT MTNg§ uacbon
ro‘y bensM taJint etas (3n8‘vrlalangan sbaxatn” o ‘rrl).

3) boc/Bawn™ roy bensM 3u§‘urla sbax3lwung xoMsMS8a
bulvnlay o8 bo'ltasl18l kerak. 8bu 3@babl 318‘urla
KoTpatyalar! Tax3u3 eksperllar yorclarlda ro‘y beran 3ng‘urla
bocl/Babling Tax3n3a lasbki uln™anH ! 1leksMrlsb nnkoT8a e8a
bo*ladlar (Tazalan, rirta brozlcla ro'y beran yon£‘t o‘ls0'ylb
yvborisb nalyas! eTaslM8lw, uoHLLK mallaslclaro’y ber™ano ‘M T
3wipasc! ocjlkall bo‘ltag8anl8Tl).
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8ng‘nrb *urlan

818‘urla obyeM (wanbay!) (asocl ity n3k exkanl 8l Meob"a
0'8an ltoléa batTa 3uE/mrlalasb MNaoHyaHT 1kl XI1 1ir8a bo‘Hsb
WNTKT: bayo! 3nmHas!, bayo! B i bo§‘ A boYTta™an 3u8aina
ya ularwng urHr lldaTto3 ray™sbéa~ N/e 1TuraTe ya Mon-We
1TuraTe <Ebalasbadl

Hayo! 3n8‘wrlasl TaletaMkasl TaluT Ta’noéa 3ocka
Meoblana<T], cbunk! nnéasl n3k 1a30<1%un8l o ‘HT Yosieasliung ro‘y
Terlsb Totenllancla Tu]assatlanS8an bo‘ladl 8bu Tunosabal
BN "a<! eBb TnTKINKl, eblTolLK naranyasTTt” asosly
Ivdbcbalarl bo*18an bo</Bawng ebllllblHS1? laso<llly rT/aor-
larun8 o‘rla Mytallan Hn lausb bo'HsbHK bayo! 318‘urlasl
TaleTallkaslung ko‘p Tazalalanw yecblsb uchbun yelarH o 1aél

Axslncba, bayo! B an bo8*Hia bo‘lta8an (Hor-HIMe M3vrarse)
318urla Taletallkasl<la uo‘llarlacHfan Telo(llar ancba Ji<illy
xaraklerja bo‘lMy ular yarlalson Msob, opluynal boslkjarsb,
ebHTOoLLKKr naZanyasliung HTk leoretalan, 3loxasHK ek3lretal
Tnattolar Hhn lat3b bo‘ll3Hu lauyoxo NbcH Bu IvrgaSl
3n8‘wrlalar war X' ko‘musb<la bodHh Tol-TMlklaréan lasb™an
Swnawwlar xarakler<la§l 1\larolanu yvnélic, Te<HI8Ina sobalarkla
mKlarclan bat bltoyalasb Ta3’vHyalT! olacH Mazalan, 'Li118ockia
ular 3labllLk (Inre nnHK) bolallnl ynxa™a kellirlsb8a X2t a1 ucH

MortHle HpMaN 31§‘mrlalarmng TurakkabHSL vnpa 3m§‘urla
Tanbay! bol8an mklawl ymxa™a keHsLL ToTenlan bat, wlar
1ChiN 10 * 10y bat laso<llLly TIa<lorlar bo*HHL Hllan boedHcH.

Maletaika mmulayl naranéan 3u8‘vwrla Tanmbay! - n3K
bocHBalarlung roy bensM ToTenllan bayol-ble 3u§‘uiHalasn
v3bn xo3 1aso<lLLly TN\gorlar bo‘lacH(cbunk! N3k bocHsas! (0°HT)
er'atl yokl kecbnii albaiia ro'y terall). Hor-HIMe 318‘vrlalar vabun
e3a 1 laso<ILLly Tis<lorlar xo3Ta3 bo'laH (Cbunk! N3k boélsasl
ro‘y bertasH™ bar TUTKT). Bunéan lasb™an, Lie lmsvranse
Inrkntlda ro‘y ber8an n3k boél3asTT§ o”LlaHéa ko‘n!8an xarar
ncbyn 10° 1oy (3U8‘MiA 10 1oy1) 1asod1£ly bolTaz<lan aw™ HIr (Cle~
lerniTlasblinl8an) snTTa bodalll Akzlncba, MortHIe Mmaurarse
3m§‘vnasl msbl! e3a 31§‘urla 1o'loylarl 30T ya balrl lasxdlly
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mALcker1ar hoYacH, cbnkl b suglarlalar ucbun nsk bogl8alanning
ro‘y bensblan 3oww ya bodlack/joan xarar ruy ek oM Téan ayinb
boYTaycll.

Ayib o4il8anlarclan lasb™an bu ek 3uEaarla lurl blr-blnclan
NaoHya! o/Ib bon3b pnn3lplan blan Lbgan Ty, u/ecdt blle
Mmauranse bolAla - bu kapllallasbHmb yok! bo3b”acba ay(Sanga
Jatlasb pnm3lpl, Kon-Ule 1msuranze bolléa e3a ~3THasb
prr5iplan welllYor soblare<ll Btncbl bollla benl8an konlrakl
bo‘ylcba oingan 318 ‘vrla baclaHan (Tvkol oiiar) n3k beHA3a31Tng
roy berfaura aéar 3m8‘urla loYoylwr artalS8a o3bwsb vcbuvn
y"/b borla< 1klancbl boMa e3a (Hon-UITe) bkoyaan oMnpan
3n8'mrla ba<lallan, n3k bo(/Basl ro‘y ber8aricla bosb™a TUOXKra
a™Murla lodloylan 3llala larsalllisbl (lassltlarsbl) TuTK1n,
ya’T ‘bosbuacba ayl8an<la, y1§118an 3u§‘wrla bagallan uay'a
lauslitlanac/l. <2acl salb ofll8an pnnslplar bu 1kkl 1wr<lagl
am8drlalar Maolyaiit uonmnlabnltsb lurlicka bo‘VBblMa 3abab
bo‘ladl Ko‘p8Ta Tarlakallarcla, Tasalan, fransxyaga, bBllh
KoTpaTtya blr yaul<k blle ya Kon-Ule 3mu§wurlalan blan
3bn8‘mMllamblTNTKT eTas ellN8an), cbunk! ak3 bola bayo!
8u8‘urlasl Tyorlarl Tanlaalain 3wisle’tol ~LUTb, wmlatlng
am8'urla bx<la/ puan, Tol-TMlK 318‘wrlasl bodylcba raruny
1o'loylatl sopk3b mcbun sarl eH/b ynbonl8an boYar e/

KelLIn18an 3u§‘ulMaLLirlan o0 ‘21arltn8 n3k Tanbalan blanbat
LLbéan a1 bodlad/ blle 3m§‘urlasl n3k tanbay! - bu Tyor
0°‘HTl ya n3lata 10‘10y (prolsennaya slayka), Mor-Hle sy ur'asl
ncbuvn esa N3k Tanbayl - by rarvny bo‘18an 3n8‘urla 1o*loylarl
yok! bosb”acba aylSar<la, LU Yan 3barlnotalar bo‘ylcba lalab
ell1San lo4loylar ~arayoLu (clalTs prosess).

8n§‘urla laoHyaluwiu8 a3y pnnslplan

Yuuonga kellr/San Virlar asosMa 3u§‘wrla MaoWlyaltT§
aso3xy pnnslplarlt bayon NlbBb TMTK1N.

1 8n8‘urla kotpawyasx (3u8‘urla "Huycb!) TUTKT “agar
Ko‘proc| konlrakllar«a (3barlnotalar8a) ega bo'IBIH Kerak. Bl12
anyMa b 1e213 T ebHToLLIar naranyas! ya Taletallk 3aH3/kaga



Jucla Tl bo'18an kaiia 3onlar uonui orclal/l asosla8b8a barakal
~NaTATr.

E3klNb o “1at12Kl, Kucbaylnl8an Kaita sonlar sonwH bos4/r312
ya BT Xl ray$ltlan<tan laSocity mw<lorlar Kelta-kelb§l
X1X2...,xh.. nckvn "yl cba x&cl briac: akar
exx=ex2=..=ex o4lanlyTa! Tay]u<l bo4l3aulolLLia

ya’w XXXT,...,xiY. Liasoclllly TluclorlarnTE o‘rla sywaH n1-»0c cla
EX8a HT ebTOLLIK B/an yasaTksbacH. Buncla n sancklalk kalla
boiiza, kalla 3onlar sonumiucta8l yauMasMsW sbuncba ler boYack

8n84dula “VumycM 3Max3 (koTpaTtya) Tulayl nararMan EX
lora yok! nello-tmkolo( (In8H23ba rnello prenuuT) 3lallcla ~abul
ALLITIM TuTK1n; 8/ b/an ba uplor<la ymklartall Tukol o! (yoU
EX+r1.) brulo-tnkol o! (T"Hrca pnTte brurie) éeb alala<ll

E’Hbor ullBb kerak bo‘lad/Kl, 3m84mrla KoTpaTyasTT?
porllel (Imrni8an konlrakllar 30T) clolT katayl'b borac/l- konlrakl
Tclclallarl Iv8ab borag!, Ba' 21 konlrakllar Ticl(3al(lan oM T bekor
clma(? ba'2l konlrakllar nckvn as3o3 bo‘l8an n3klar8a wwbalan
yo”*oH3W 1renc/ payc3o bo4ac ya boka™o.

AyllTb oudM8an TwmloMa2alar(lan kelb dMupciab 3m§‘vrla
KoTpawyas! “uayla 13/Mab cMuansb”, ya’w yan§l konlrakllar
1n213b Bllan clolto 3mn8allausll Kerak bodlanl. 8HM Ban BH
alor(la eslaHb oYarw/.k!, 3n84mrla koTpawyaslung [aollyaH
bosua IxHyony 13MMab clpansb korxonas! 13/ wslvblclan kes3kin
lany golad/ c/viniA nwin”™ nslvn “lnyersion 13blab sLansb S1KA°
xarakl er! blsoblanacl Bu cleaw 3u8‘urla koTpawyasl MaollyaHoa
4T1al3mlol” mnckivn lodlo\r (Tnkol o!), Talnlollsblab cMuansbéan
6l oMnac/ (n3k MocBa8l rody berSari<ra pgaclar). CGclalcla esa
Hralanlol” old/nB3Mab cblulladNya nna ballo benlac, 30418ra e3a
ol/c

2. Likklarw kotpensal5lyalasb (“opk3b) wslAwr 5u8‘urla
porlleb HIr]T3b, ya’ww n3klarw rody bens elvinolLiklan Hir x1ya
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nlar ye&araclan rarar bar xx1 borfBLU Kerak. Sewlak, 3u£dula
KoTpawyasl n3k'arTt Larab oHsb! (3elek8lya 0Uka213bl) kerak.
 Ayiib o‘LLI8an lanloy a3oalla koTpaTya roy bensb! éeyarH
Tnarrar boYan n3klart 3vé'nrla yllsbéan yor kecllkb kerak (Ta-
3alan. ny e8as! o oManHmsb rrnnw nwnasgan ok/INunyT 0°8‘Irla
T3l n3k bo'ylcba 3n8dirla ellitaycl). BHTe 3u84dirla o‘{ka2lsMan
oMT TyorT HbMy Ko'nkclan o ‘{karl3b xarvr bo'lalll ak3 bolclakoT-
paLuya ler oraéa Kaia 3n84rlal»loyl8a ncbrasaMpaa 10'8'n kelagl.

o Ixriyony I3k Ta’lmt belSMarSa asoslawb wwlSan
{aMIlNka"3ryaksb 8Surmblanfa WracH (tasalan, yop‘ocbclan ya
AsbMan uprTan uylar rll ourvblarSa 1e£1301 bo*lad/ Buinla
yo8'ocb wmylar yon84n(lan 3u§'wrlalasb, §4sblLl mnylar8a nisbalan
ancba”*HnTa! bolLBM kerak. Xvéc sbutnE<lek, fon boslt 1yn”on
boil8an 3bax3lawT8 3m§'wlasl, 308'1oT oclarlar 3mS4keiclall
ylrral: NUb laylnlarsM lably).

AyTb od 1 Banlarclan kelTb cMuacLLa, 1- ya 2-prninzlplar 3u8arla
KoTparuyaslwng porTrelMayarara-garsM lalablar soHlach.

3. 8barlUotalar sbunclay LLLIBM kerakk!, batTa n3klar Mr
yauMa ro‘y bemM kurallltast. Ak3 boMa klIcMk bajt<la™
1;,0'loylatl poplasb TmaTtTtolan bat yura™a kelsM TUTKT
(Tazalan, Bf* re§loncla8l batta xo™a/IMarw 4o4iclan 318 wila
AllBb Ta”3acl8aTmMyo” eTas).

4. Hacklan {asb™an Kaina nsklarw 3™ ‘urla ~Bb Kerak eTas,
cbunkl Mia 3mn8‘w'a bockBasl rody berSancla bart, lo‘plangan
n§dula baclallanm§ batTaslw sarl/leb yubormsb rarvnyaii
ynra8a kel/lsSM Tu T K T (Tasalan, ucla balancl ko4 Nayyalll vylariu
™ mr&ksb”a baraka! uLLBb Kerak eTas).

8bunclay ulllb 3 ya 4-pnnslplar su™umlla pof Tell osMnsbT
cbeklab "o‘yacll. bekln atallla 3M§‘uila koTpawyalan kalla n3k
3barlnoTtalary bosMYa koTpawyalar bB/an 3berlkllk asoslcla
1n213b8a barakal: ULLBM TUTKT.

1.2. incM\<¢wmal n3k Toncll

8nL‘vrla MaoyaHTNE a3o3ly A!311 bo‘18an Toyayly n3k!ariu
1aMl1 allBbb, 3uf4ulatng TcyMua! n3k To<lellun o4r8arsbclan
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bosMariacH. bekT kKeyT”™ o‘n yxlWkkr éayoTMa B4 n$k
yarlanllnt§ yan£Man-yan£l To(1lLikal5lyalan yura™a kelél ya mlar
Bba"Ma umyMax punkiiarga 8ot borag!

1.2.1. Kla$$lkyanan!

Farar yHaTkk!, slg‘wla KoTpaTyas3TTé porlleMa n 1a
konlrak! (3barlnota) bo‘Hb, vll8 bar brclan 8ns4rla boélsalan
ro’y berarMa l1o‘loy lalabx UBMBLL TUTKT bo4l5T. Bunéa
konlrak!lar (n3klar) oiRaro bo§‘Vprx bodb, mnlartng Hr xA
boMBb! 3ba/1 boUTasT. J18ar Vv (/- ~i) /- nclld koniiak! bo‘ylcba
lo;lauBbl kerak bo‘l8an Tabla§‘ nr’clon boYsa, wlanii oikaro
BosYLAB12 Taniy bo‘lta8an la$olllity rwiucMar (mtutan, luml
XIMa l:aci8ltlarran) (leb LWsbutsb TwinkT. Hockisa {"=0} Tn£
rody bensb!, 1-ncly konlrakl bo6yoba 3ua‘wila Bl fgayotMa
becb Nanéay 1o0°loy lalakl LIBbTa8anHSILLHA ARLL

MoclBa {~>0} Tn§ Tcllkalont /. o”aH Tbel8MayHk

{I= (®»)-0nylcla8l bel8l1a8blart lanlarl2:
2,=p* >0)? FAX)=P{y(<*),__
2()=uT[*(*) "0 -9,)], 1>0,r=1n
En(11 o ‘raro bo§"'Hs3l2 ya B, lauzltol8a e8a bo4l8an lasckillly
Sglordlar wlaml ko‘ratlr ya wlart / laréan boE‘H'312 éeb
blsoblayT12. Aylli8anlarclan keHb cMugacLLia,
>W=0)=0,"=/M1=n .
Bosbcacba aylfaiula, w ~ b /~ncM kon(rak! bo‘ytoba wnutly

lo*loylar Tluclon (bunga becb boYta«ancla, /-ncM  konlrakl
bo'ylcba HLia 10*loy 1alabl bor <lebblsoblarnacH).
A8ar 318‘wrla éayotMa bar Mr konlrakl bo‘ylcba bl/kclan
lo*loy 1a1aM lvsbacH (leb Msoblarsa,
n

/\

==y

y12,dneH w$b8an lo‘loy lalablan 30T boYaéx. Bu bolal “bayo!
an8amrlasléa” xarakTerH boclad1 Ha™a*an bat, a™ar N (leb y-
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ncLll 3n£‘wlalangan 3bax3wn” o *in eb oL LISl belSMazak, nnga
wo3 keluycbl 3m§‘wla 10°K T & bo'l13a, laso<ily ninsiéor X

ny' IR&E1L

eMTiolLLIK1ar bl/an Ikklla gryTaiiar uabu! cYaH
8uf‘wla porlfellclasl baua n la kon(rak!lar bo'yroba

y18'1IrW 1aloral Tiaclor] ukdlyléud wioclel ucbun

ya'w bar blraynw 10qoﬂaryAwéM3Aa (en§ boYaci.
Tazo3lly Tluclorlar {Pp..fi¥ oQaro bo8'Hmp2 <leb
LLisoblan£aiu ncbun

ENT e« =n~°K”
Ofzwo* Lnk3lya

F~<X) =755 <*)=]~[F; =/+*..* F,
&

lNorTnla blanlopliagl.
LU TTan, Taniny bo‘lta8an laso<ity rurclorlar lassltollarli

labl11eii3bc3a,

bx{n)=Ee uun>0

baplas altesblusblclan &<3alanlsb “wilay bodladl Bunéa
bo£ W3 1aso<31Wy 11 <3orlar y18'tc!T8lTn § baplas altasblT3bl

H

Iry(x) =1-py+ayln ()
omnH bo*H3bTl LLBob™a 0l13aK, (1) lenSHKMl

(2nyMa81len8Hk

V- ()7 l;_[(‘- N1 () (2)

Ko4nw3Ma yo213b TULLKER. -



(2) Nommmla<la (JlierenSlal]asb ataHwW baJarlb, 3K lasocHity
rw™éornt batta larllbéa8l ToTenManTt blboblasb TwNKXN
bolacH. Hauk]alan bat, Tanity boYTta8an LlbocHity T1ycloTT8
(p(x >0)=1) bapla3z altasblTt3bl

()]
bx (n) = EenX= ~'adFx(x\ n>0

0
bo b, vnclan Exk<co bo'18ancla

1<?(n) = (-1)* ~xKe toclFx(x), k>1
0
loTwla kebb cllacH BeTak, oxlrgiclan
EXKk=(-1)4"(0)
len8HKT bosH ~annx.

AyHb o‘LLI8anlart OartTta-1a”*3110l nmsoHéa natoy!sb Alb
oYari2. EslaHb oYaT12k!5{azocbly rclor X pararelrlar! n>0 ya
a>0 bo4san OatTa-la”31T1018a e8a <leylla<H a8ar rTT8 rnobHkK
NTK3lyasl

p(X)=-~"x-"éx>0 (3)
)

Normnla blan atylansa. Bu %eréa

MNa)= a>0

0

Eylertn§ Klaslk Oarta-£mnk3lyasl. EslaHb oYaTi2k],
M(a)-(a-1)r (a-1)
lenfHK o41nH bo*Hb, vnclan a TN§ bulvn Ay Tallan mclwn 3oclcla
MManma-1)!
MonnulakeHb cbluac!l. Har ~anéay n>0 bo4l8arncla p(x) >0 bo‘l8at
mcbun



BeTak, (3) Nruwlablanawr™langan p(x) £vnkblyaiu ~angaychr
Tanny bodlta8an laso<Witly Tla<lonun§ acblVk lnkslyasl geb
HAabul AllBb TN TK T eKan.

Otnwly Hollh x wng§ 1la51tol rTK3lyasl Fx(X)=fFa(X) L
elewenlar M'vnks™yakr oral/l lo<laeHb bodTtaylll 8buTn§ ucbun
baT lassltol MNink$lya8l

0
Tax3un3 I'vinkaxyaxkut: 51111 kaleS18/11 boYHa<W belanparatelr a bulvn
3on bodlgancla, Fa(X) MTk3lyao3on LkobkwslL TnTKW (buloa

fax) waxsm3 lvnkslya bo‘Unayél). Hasga(an Wat, 1 VoMa

bo‘laklab 1nleSrallasl lorumlasliu f0°lab guylclaSl rexwren!
lenSViklarSa e8a bolaLLry:

OeTtak, H2 bulvn a >0 ncbun

rekurren! Moruwmlan! bosH allarl2 ya nngan /;(*) =x-e  bo‘Hsbliu
b130boa b

an!u kodwsbcla8llassit o 18a kelaTl2.
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Tap3wto! Fa(x) wn8 oerlaglytaH

ac

“ b "YAr/PN-*-rA

wh-kae-\ + ~ ~ ¢ ax e ax-
r(«) I r(«)

In"x"-grek=~
r@ r}
3bunga o ‘x3basb raYlaMa

ab-OXwYarXx-» 4)

len8Mkw 15bollayT12 ya unian o ‘Ta Kyaéraink o843/
ox =\YarX -
X

yarlalslya koelll131lyenW

CY(X)=n- =~
y EX n

exkan kelb cMuacl/L
Paratelr a nw§ fAlyTtaiifa bo§8‘y HoMa Yanalslya koeT
n131yenl (o,0c) oraHs('a 1xityony o ‘28an$l18a e8a boT13L T NKT.
OartTa layslt o Lwng o4la uytaH ya </Bperslyasl X lasoclinty

Tluclotlné baplas alta8/HM3M yoréaniiia Wat Msoblanl8M
TUTKIM



lrob benb o0'lAwil?kl, Oaiuwa-"assrwo! an8fmrla loYoylan
wa4mw HrylyTal alrol'Kla 8rvppalasMbakaita bo6lTagan lo6loylar
KrcMK eMuwaolllarga e8a bo‘18an bolallarl yaxsM Toéelasb-
vracl/

MTuTtan, AklLar TaletaHkacla Catta-"3asHno!: TuM T rol
o™yraycl, cbmnla n BANalor odraro bo8TK[ bo‘1Ta8an Tasalalarga
ynra™a kelacl Ma8alan,

X.
{asociny TiSKlorlar o‘raro bo§8‘Hs3l2 bodMb o‘rla uxyTtaii O,
(VBper5lyabl 1 bo‘l8an nortal A3mMno”a e§8a boT3T. Maletallk
3lUIsHKacla? B 1aBocily Tluclorlaudl kye<lrallan yl18‘T & 1318an
T3bkH 1lopS8an  x2=x] +..+X1 3lUIBiAka, naxany ya atally
(a™yonaréa Jucla ko‘p ~oTlarlac. Tasockity rurclor % bat

paratelT*lan «=", [1=0,5 bo‘18an r - Wasto™aegaboYacy.

(vl n3k  TodeMga  /-ncM  konlrakMar bo'ylcba
1o“loylarnl bel8Hay<V8an labocUity ek Klar o‘raro bouTK™T
boHb (a,X)- lag3tiolfa e8a boT5T, ya’w rkbHK ilk3ryas!

Yuuornclag8l (1) ya (2) lNormlalar<lan loyclalarb, 5n864ta
polEeH<la8l batTa n la konlrallar bo‘ylcba y18T( laloial

Mrg 1a™31roll r boT13M181T 13bolL eiisb TUTKLM.



1.2. Markaxly HTk (eoreta ya uwn§ 8™ y1§uniil
{as$lToin8a *alll~lan

EbHToLLIMar nararlyasl ya TaleTaHk 3laislikatng Ko;p
Tasalalan ya mnlarwng ataHyollla™! LLIb1”Man lasocHity Tlsclorlar
y18*IncHBlung ~3xToH W *abll eHsb BHan bo§‘H™ bodlacH 0 ‘x
naybaitéa, B/ Tasalalarw yecblsb )arayonlan bo2lr§l raton
ebntolLIKkr na2arlyaslning Jucla TmblT bo‘l8an "TasocHIMy
rrnucMart go4blsb naranyasl”” bo*HT1T lasbki1 albcH B12 u
3oba8a le§lsbH ya yl™MTcH nsk laaszlTtoHT approksral-

3lyalasbcla LalH eHla(HSan nalyalarclan Bir necbl:aslnl kelllratl2.
Ta’nl" 1. TasocHiy lusclorlar kelHa-kel LI

ncbun tarka2ly 1nud leoreta o‘nnH pgeyllacH, a8ar 3buncky
(), {enBre0} 30nlar kelta-kelHgl Tay]ué bo'Hp

HTK Tvnosa’ballar o‘rTH bo‘13a. Bu yeréa

Sn=x,+...+

Ko‘p bollarcla B4 kelta-ke!lHklar nr=EB,7B2=LU, lenSHKlar
oruaH auslana<H.

Markarnly HTb leoretawun8 wutunyy xaraklenla§l vya
araHyollla ko‘p ~o‘Manlacli8an yananllanclan bw ~myMa”*kba
1nnclcberf leoreTtas! LLobbracH.

Teoreta 1. TasocHity niw<lorlar kelTa-kelHgl,

y (1)
o‘raro boSc]3l/ bo'Hh I=ar <@ = 3barllar bajanlst. A™ar

bar clanclay ¢>0 vcbun n-»@cla
K{c)=B-~ { (XA )N¥F(x)"0 )

HTK Tunosaballar ba)anl8a, n boMa (1) kelta-kelHK wmcbun
Tarka2ly HTk leoreta o ‘nnH bo‘lacH Bu yercla

BlI=/UT+ +A,>=£d.
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Teoreta 1€a8l (2) 3baJl NE)->on”™>0,1-t00 brcleber§ 3barl1
eylacl.

Efla/b oYaTti2kl, {*.«>1}aSoclllly Tla(lorlar keluwa-kelll§!
cbek$12 Kicblk/Ik 3barHT ganoallanHrag!, éeylNacl/, a8ar bar sanclay

«@0 ncbun
Huraxp(\x 1> =0.

Kla$81k CbeM"bey 1en8$12H81(1an 03on Ko ‘nnacHKL, a <@ (/=17
‘boYpan bolLia B cbekaxr KreMKY/IK $barl*t

B_ITaxa* ->0 (3)

Ko wsbMa 1foclaeHsb TUTKrn.

TeoreTa 2. Taso(Winy LLLgorlar keliwia-kelLI§1 ncbun Tarkar™y
Ht11leorewa (CbT) o ‘nniA bo‘lbl ya (3) cbek$!2 kolLikHk $barii
TBajan$bl ncbun, (2) blncleber§ $barii bajarlLBbl rarvr ya yelarH
bo4ad

Teorewa 2 ewolllar naranyaskk brcleber8-Feller
leoreTa$! éeb alalad/ v upya8l Aua 1081k $xeTa,

(CbT) &(3)<~2) (4)
Ko‘nT$bkla yo2l$b TUTKT.

Markarly Wt 1leoreta wucbun Jucla TMMT boYtan (2)
bréebera $barlATng atalla bajan bl lek$bT$b 0$on Ta$ala
bouwayc. 8bmwing ncbun bat CbT o‘niA bo'N$bTllek$blu$b
o$onro™  bo‘lacman yelarll (lelan raruny bo4lta8an) $barllart
lopl$b caupl8a $aroyor boYacan Ta$alalar “alon8a Wracll.
pryMa H2 ayHb oUM8an ikrlarw lasclMayc/Ean A.byapunoy
leoreta$lw kelllraTl2. 0lcn “wylclagl belflMa$blartlanlail?2:

M=E\X\,,\, 2.0, 4

Trocla bebHTOLUWar mezarlys$l<la “byapunoy ka$n” norl

Banyax$M Tay nT.
TeoreTta 3 (A.byapunoy). A8ar « >«cla
£n—>0 (5)
HTk Tvno$abal o ‘nnH bo*1%a, fu«>Fkelta-kelLIk ncbun CbT
ba)arlacH.
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Teorewua 3nww§ 13boii 030n ya m “myMa8l zalrlarcla kelllrarl2.
Bunws8 wvcbun esa (5) 3bar! balanl”™arla, leoreta 2wng oamill
boT1sblw KO‘r3aH3b yelarb boTacb (bT yer(la 120b benb o4lsb
]012k1? la Bel8Vasb wwlllfala batwa x[asocbity Tlaclorlal
o4la aytalan ex,=o éeb MsoManaB ya by Marax utwnlylbw!

cbeSaralartaycll). Ha™" alan baT, leoreta <lagl

OerTak, (5) 3bar! baJanl8anéa bar sanéay *>oucbun
bn{e)~>0, n-><x>.
13bol elllan Tarkary WTtin leoretanln8 (CbT) konkre!

lalbllarcla plc!ls bac!

WWanTE nol§a THW3b lalMbl Tub 1T rol o ‘ynayc ya
08a yantlasMsb 1lerl181, (4) Tunosabal8a asosan, “byapurnoy
Ka3n” 4 bllan xaraxklerlanacl.

HO21IEL raTon ebHTOollKlar nararyaslla CbT<1a81 solcHn bacl
N,)wn8 babolanSa lenlsbl wivatwolar Tasbbw* BeT-E33een
leoreTtaslda bal elLLan.

Teorewa 4 (Bern E33een). Har ~anéay «>1 ucbun
p(fF.dp)<cln (5)
Hyeréa c-absolynl 3on ya ~o"MMycM XazoiLLy T1séorlar xJdariw
lasswollan£a bo§T1L boTTaycl.
TeoreTa 4da8l (6) 1en8312/ik BeT-E33een noTl bl/an alalac/
ya vw MrxO lagslt lan8an x, (/=u?) laso<Wity Tlaclorlar ncbun

p(r,,.¢|/|<Td;%}:|
KodwsMcla yoZ2*3b TUTKT. Bu yercda wv>lcO-ab3solymnl 3onm,
cr2=EX\ & = E\X\\
BeT-E33eennt” (6),(7) len§3l2VKlariclall keHb cMuacHK!,
nlan/ konkre! Tasalalarwy yecMiBbcla goTlasb ncbun absolynl son



c,ycbvn aw”™ ya myersal babolar8a e8a bo‘Hsb kerak. Bu 30nnT8§
en8 Tvwnal (Kicblk) a”yTanT bpl3b Tasaks”™a o‘r paynga
A.KKolto8oroy (1903-1987) baT Kaiia e’ibor ber8an. 1953-
yi3an konsranla ar bo‘I/Bbl Kerak ée”an 8lpo(«2awl "i%ean

8ur8an. Bu §lporera a$o3lx, chunklblnowlal (aa3Tro! ncbun Massrk
Mwuayr-baplas leoretasl8a asozan d babo o‘nnir.

bekxn A.KKolTtoforoynlng len8/k 04n1LLE1 bastl(1a81

£lpole Al oxwNacba aTy o bcMsaTagl.1956-yMcla K.F.E33een
1 8lpolera<lan lMarsA bo‘18an Tasalat yecMsb }axayoTiia (7)
len£312lMkcla8l o™ arTas c0

r =y ~ 3= +0.0107... = 0.4097,..
£ en2rr  n2mr
3onman Kid 1k bo‘laobna3s™ T 13Hal <11

Bern-E33eentn” (7) 1en83126818a a3o3lan8an bolllo”arTas
3on 1)

B
C =5upHT5unp/?(*,®)~—

MTp  &Blplo/k to‘e‘n kon$latva éeb MsoMatsM

Twnn, cbunk! n
e Lo

azltploHK Tunosabalw 1a'T T elllycM en§ Vcllik Tvsba! 3on
odacH K.O.E33een a =c.leng/lk 10‘84n bollsMT 13bol/cl
Konszlanla ¢, Tnf la'nMagl 3umpretwin 1kl ~Axytalll Beumlld
laazltollar 3TM a emsblalll.

AyW/bo‘1lMpanlarpan a3ltplollk 1048401 konzlanla c. BerrbEs-
3een leralrHk(1a™ avcl n ~y! cbeara boYar ekan (cO>a =c£).

1) Bunyer<lasnpretut

{F; 1"F(n)-0, a2= = )N 3*<o00}
© ® ®
F {aastonar 8" bo‘ylcba MkoManalll

Beny-E33een 1en§312H8LLESL yasMasMsb lerH8L /N1 rartHb
opunal ekanHs! Klasslk Muayr-baplas leoretasllan kellb cMHa</.
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Wruwwy bollla B4 Mak! “myMa™ E3zseen leorewasllla baw o‘x
18511 {opacH.

Teoreta 5. Ocxaro bo§8'Huil2 ya bk X ladstrlangan
Xo» X Ty X0 1830<LLly lliiaclorlar ncbun

EXx=0, EXI' =02 bWF(X) <oo

BoTTh lay8ITo 1 F(X)=p(xx<xX) “paruarasxton” bo”*Tas3T. 1] boMa

FISOO)+T A NN XN A+o{T]

nyer<la «3=]x xre(x).

B3laHb oYarlrkl, x 1a80<lllly rT”™éor 4paryarasliron
boUrta™an” éeyllacll, a8ar unT§ sAlyrtallartl Blror aninelk

pro8resslya
AH={a+kK, ae K, A>0, £=...-1,04,,,}

KoduwBbl<la yo2l3b TMTMn boilltasa. OeTak, F(x)1a"51Tol

“pan3araswuton bolTa8an” éeylla<ll, a8ar mn8a To3 kelnychbl
eMTo1lMkK rasswioH () mucbun F(ad=\ lenS8Hk o'nnH bo4ltasa

(pr (8H<)). Markarxy Tl leoreta8a le§13H/1bo*18an leoreta 1-5lar
[14] kVobpga 10" 1a 13bollan bHan kelLirT P an.

1rob. Mono”raiya [1] Tralliiannw§ SuyobHkKlarl bod/lcha
Bern-E33een leoretasklafl <0552 TBabo 2006-2011-ylLllar

c3ayotMa 13bol ellMan. OeTtak, dkonslanlaning atHk lanibl 0.1
8a len§ (cucbmn umy! cbeMara csaww ymuon cheSara<lan £} 0.1).

En(H CbT8a oM kelHn18an leoretalar 3u§'wla Ind yi<lvel n3k
TocleHcla™M y18Ti</ n3k A Tn § 1x]5Ti0lTl approk8lualzlyalasb

Tazalalarllalblalanfa oYaTtl2. Eslaiib oclamx2kl,
a H

Fara2 NanHr,
» (8)
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1 ,,,,I‘O l‘;l» *bLIJ

am*“ ~ 0

} (,-a0~AM -*0

A[x-H* 1
-+EK 1
S _hE. <X
M H
«-E®T

Toraenarrta™ng bollsa,

Bun narua leoreta 3itan keNe cMuacH.

EMNL Da) =)+ A K 4Ty %
beMasbw kTLLNir. Bu yercla AN
A8a, T A

Bo'llb, nKrwin* utuwy “ »™;*| .,

P a»)»»» - bo*b»* T-Bu«<lm» “ *<>x»,
1P <Nee(*)<«

ToToll Ta\'lu(1 bo‘ka, n bolLia »->» 4»
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9)

Kellin18an ox1r§1 Hwk Two3aba! leorewa 5 wng xmlo8a$l
bo*lacH A™ar (8) kelta-kelLlkclafl XasocHHy Tluclorlariung§ UTUTXy
lacj31m0l;1 £(X) “paryarastion” boUsa, approksltalslya Funkalyasl

qr(xX) T Kodnl3lla “paryara xaraklensiikasl — a” bo§‘Hs bodl8an

[0”3bkricba baé ynxa™a kekcH ya (9) Hwk Tinosaba! o ‘nnH bo*Hb
~olayeracH.

1.3. W3k bolallartT§ nu™Nlony xaraklerls(lkalar!
13. 1.1\ [(Inalrbk™~unnon

Farar “HayHk, X XasocHHy nnuc3or (nN3K) 318‘urlabocHsas! ro'y
er™anc3a, 318'mrla Kowpawyasting sbavinolua asoslcla 10'laycHEan
lo4loy nuMiowm (ba]tlw) oG uH3T. Cclal(la X lasocHLry negior
LW:1nk312bk]8LT 0 1£a e8a <lebbloblanacH Haulpalanbat, Teclll13lna
5m8arla$i(la (3bax3nT” clayolaunb bHan bo§ 1L xaraaHar), wol-
wnlk 3m8'mrlasléa (3u8‘wrlalar™an  3bax3tng  wol~TnlklSa
yelkarllfan raranu uoplasb) Vik“aro/k Taslyan 3n84ulasi<la
(bosbua bk 3bax3 lowoTaan yelka2li8an xarar, yurncHK ya 3ué
Jarayonlan BbHan bo™MHY xarajallar) lasoc!llly rwpgor XnTE
NyTall 3MaHéa [0,00) oralcla™ xxWyony 3onT oH3b TUTKT.
AyT"3a, 318&aria baéalu bk yalula<lan bosbuasl8a 0'1ka213bcla8l
bl8obkllob Jarayonlancla lasocHily wilpéor Xwing la™skrollu
121312 clebbl8oblasb keraklA™ ayon B '11bolacH.

puylcla bir 3up4irlabolallania ko4 ncbray<&fanya o‘21£a Xo3
Ta’noga 3larparl yananl<la8l bk ualor mrivksl?2 lauzltollarnl
KelLlraTrr ya ularclan Turakkab bo‘l8an ~3T iart payéo
AUBbWM bk necbla wmaManT  kellkawlr (Twusbal! 3on8a
KodpayHn3b, ya’w weablab altasblklsbl, claralafa koYansb,
ek3porenla oHsb, paratelr boYucba o°‘rlalasblrsb “donsbrta”
1xc]31upllar ya bosb™alar).

TasocHiy Tluclor X wn§ lausltol MTk3lyaslws ya mxcbHk
NTK3lyasTl 103 raylsbéa £x() ya /x(-) (leb bel§Haylik. OnyMa
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Kellliiean nortal”~TolLU n bel8l/abK1ar!
X>0, ya'w f~0) , . . exbelpganiill5bTtbuollaTn.

nrcll , a> 0,X>0

bnyeréa
Ma)= 1N

Alar «=« buitTw bJ/13onbo”™ (Nn¢ r..}),

o1 (1)

/1\_: bauks”a Tewalllan «By/lbab wbol
- T oy ol FFEN

oM -1-runul"" 0" '5M '
0 ‘2-o‘rlaanko‘rrtaéacl, *>0 bo‘l18anaa

0(1,1)= ~e‘Au=e ‘.
Oetak, 9-1 boH ™a (1) *>rtula o‘nlLl ekan. Encl/1 Ne
cMKTW, -V bo'luancla n n
C M = N {«ll le

boll,bo'l/11.bTle8. « Y “1“ Ne -" *
0‘rtll boMs3T. Bu T « 7 °

NCKUN



lenfHKT yo/n olawil?. Bu yeréa Eyler T1:e8raH r(a) vcHun
r(a+1)=ar(a), a>0
Mormalaclan Moyclalardcll Kalyacla (2) len8Hkéan (1) Mortulatn§
10'8‘n ekanH8ILLIbo3lN aHarxr.
1) To‘laboYTta™an be)%a—MUJKslya

0
2) 8laclarlnorTal ta8Ttol

3) Paratelrlarl a ya a2>0 bo'18an norta! x|5Ti0l

Monnula bidan awwslanaél.
4) [01] oraH"éa™ 1e3a8 {aa3rTo!. LU T8 laa8llLiol Mokexyas!
‘0, x<o0,
11(x) = \x, 0<x<1ly
1, x>1.

5) Odala uMyrtaH 1 boYan ko‘r8alkobll (ek3poriensxal)
lauBurol MMnin§ lay8itol LWnksryas! o(\,x), Ywoiiclafl (1)
"onnula8a Ko‘ra

FAE)=C7(Ix)=1-e * /x(x)=e~%x>0.
B benl8an (aysrto! £(x) w “parateMasb” nvH bHan nnga

To3 boYy8an lap8lllbl liTk3lyalan 3TWT WMw3b Tasala518a
0‘laTl2.

Ta’nl 1. Ta”*sknoar T a 8blab-llMYananl geyHaé!, a*ar X
lasoclllly rwy<loTTE BAS8T loll Hllan bHMa y=cX lasocHiy
Tluclorwng laa8luoH bar Nanéay c¢>0 wmcbun 3bn 31T a le£13bH
bo'1%a

Ta’nl" 2. MassMab-tyanan! 31I" ucbun s Tassblab parare!n
éeyHacH, a8ar y-cX lasocbily rT/*éor ucbun Maal 8 paratelr cs
8a abnasblnHb, uol»an batTta parateMan X 1a50(1llly
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U Ndorun? 6¥laclan bosbsa batuia parawle!rlan b/an nslrta-n8l

LI Bb3a.
Axlllar Taletakaga sodllauda<%an  lassxtollaTTE

Ko4ocb1/81 Tazsblab-Tyananl il LLBbKA /el By 3mi8a 1lefx3bH
lanslTollar wmcbun 1n|7la131ya larayonlant Msob”™a oHsb o30n
boYacll, a8ar xniia&xya b aTTa 10'loylar (Vapa2onlan bo'ylcba lekls
lar"al8an boYsa. Mazsbwbunyanan! parateMar  Tay]ucl
boT8ancla. bo‘184m1 wilal5lya Jarayonlanmw  ToéelagMuusb
xuikouyal yn2a8a kelacl

TasocHy wiragorw blror um$bal 3onga Ko‘payltsb  yan§l
la”sltollar bosll allbuir™ nsmlMangan b blsoblana(.

bewTa 1. ASar ¥=Bx(8>$)) boUsa.

Fr(x)=fx(x1ls), /1 (x)=8~¥x(x/0),x>0.

Kebwil8an bHucbx 1en8xkx x3bo  beyosxla 3xT0!

nTK3xyaswxn” 1a’rllklan kelb cblacls Hasxalllin baiy,
Fr(x) =P (¥<x)=P(BX<x)"P(X<x/B) =Fx(x/B).
Xxcbl/IK MLLK3Xya3x ncbun esa

lenS8/Klar o'nnH.

Malua. bewta 1(1a8x parawelr B Tazblab paratelrl boYacl

KelUrH"an lewwa 1wn8 yorc™anuga paraweln \ts 8a leng,
boTan Ko‘raalkxcb/ *3Hnoar

(y ~exp(1/0)}
3UMALIboxL MLLBb LLILLIKXT:
y~Bx, B>0, X ~exp(l), Fr(gr)=1~e-x\ /y(x)=8~E"x/6.

O3zon 13boricb bos/ MBb Twnkrnk!, e¥=s 1en8/K o ‘nu
bo“laéx.

AyVb o‘LLEanlarfa o ‘x3basb bolll 1kkl parateMXx r=r(a,s~1-
8aTTa layslrolnl kwaxawl?2. Musba! a paratelrf£a bo84/Ay fjawita
1a”3xT01 C(a,x) MXCMXK MLLIK3Xya3X

N Xa)=T ¢ ) 'a>0
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orgab awYlana/l. A8ar X LiBocbAy Tuclor s(a,x) M~ To™Na eéa
bo 3a, y=ex M iy Tl4lor Tassbiib pararteliBa e a

,eall Kb p« r« r 8a T T a 4 « 8§ bnteE

- M8 ~3iino! MTK3Mvas!
LUFKB%&BMSTOT ng ~s3nno! MTk3"yas! ya acblk
F(x)=0(a,x/(>),/(x,a,B-") ={?/9Y

X *T(a)
lNormilalar orgaH arylana(H (7> o).

Encb (om) orab’cla atpglanS8an §lanckrl bella 4as8ltolsa
Tasslab parateln B KKiisak, ucbparateM! B(a,p,B\x) beia

ray~a™ °'at'2' 1b*“ 8 ya ucbHk MTk8lyalarl T03

J=c

F(x)=B(a,p,x18B),

nTkAayabTbT Jloral bo‘lalll Bu <ag8rio*win8 Ta83%a5l (0B)
oralvj<laloyla5b8an boTacl.
EnJ1 ainar Taletaika Toclellancla Jucla Ko‘p mcbraylllean
Unyxaa§l n21nks12 Vclabo*Ban a4 1o (T KelllrwiTr.
Pare*o bsasinoii. Tasoclllly T!4Ylor x parateMan s>0 ya

23ry°abl Il ° raC8™ °rl8a eéa a8ar wwwré acbbk

Mortnla bManat” lanSa.
Funkblya p(x)>0 boT” aT ncbun
()]

Ip(n:)6& = +n4 N _

len8bk(lan P(X)w ebiiTolllk Xaskunod acbWK  iTk3lyasl

boynlle! kebb cllMa<K ParetO 1af3lTo(18a e8a bo‘Ban I
4aboLuny nusckuriing, o ‘IMa sMytai
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3buniiay ulLb, ParetO {auvnol Mgl a>1 bo“1éanll18kla o‘ina
(hywar8a e8a bo‘lain 3bmn8a 0‘xkbasb lkkaicln Wrilbb noTen™
ncb T umyk3aMua e8a bodar”r:

4y-g+1
n+x

20 X (n+A T 259
or-r-a+21 A) [0 (a-1)(«-2)
Ox1r&klan
250 (nvVv AX
OTr=Ffalrx_(a-1)(a-2) 1a-0 (a-1)2(a-2)
bo‘la BeTtak, ParetO w/3Tion paratel T a>2 boYéanlléTa
(Hs3perblya8a e8a bo‘lar ekag. Bu bol(lao rlakaclrallk o8 13b

ox=T yn Xa:--l \L-:\E '
yanabiiya koelLI151yenii e3a
CK(X)=C ,=~n =1

ya’w Parelo {auawtolMwn” yarlal8lya koelLl151yenii cx >2 bo ladA
Parelo {auswioii Mckun X MBKTMe; Kaa ~[yTtahawn roy
bensb ebritolllan 1~£x(x) (ParekO la”bxTolwiTs “q01618°T) x
booytoba Katayl5bl (X->00) ex5porien5lal KoM nT3béa o 1tas<3an,
claralaH larvibga bollag!. Bosbsiacba ay”aMa, ParetO lausTioHSa
Kava M5klawT8 Ko‘pro™ ro'y bewlll 105 kelac/l Mabalan, X
MN5knT§ o'rlaylyra! Ex <lan 10 Tar'!a Kavia o bl eb1TioLLIS1

a~\
P(X>10 £X)

A+10- 4 a+9
a~~\



Xwusmzan, buebiTolllK a =3 bo*18ancla s -10 38a 1en8. 8bu bl/lan
blr yasina, eksponen8lal nn3mio* mcbun bu ebiitolllk 4,5 10°
bo‘Hh mlar Mr-Mnc3an to 2 lariiMa £ary gl e/

1.3.2. Yan§l *aamtolarnl ynxa8a keMra<v§an atallar

A8ar X lasoclllly T1lor, r() w0‘8‘n cMiis Borel
MumGlya51 bo*13a, $uperpo2lislya
r=e{x)=8°x 1)

abnasbiinkM X laszocUily lwscloTwi§ las»ltoli £X% T«balan
yan8§l bo‘luan £ ;) lasixitollariu ymxa8a kelLirach.

Akinnr Ta(etaikax!a (1) &rrtulaTt s0‘llab bos/1 allingan
layBltollar ko‘p $o Mar/laéx. (Maszalan, opiita! 8layka {arll”
818letalanT lanla8bcla X {aBocitity nivclor la™3witoli £X<$anyansl
FAx) *a4Blnol8a o ‘Visb &yclab ya sulay blsoblarmalll). OnyMa bir (1)
Ko‘nw8xla8l Konkrer abrasbinslUar nalyaskla ynraea kelacKiran
lau8IT o larw kebkanur.

1 OaraJa8a ko‘ransb ataH ywura8a kellracll8an ebinTolllK
nim'Torumn.

betTa 1. A8ar ¥=X"" bo‘133, r>o0 bo‘l8ancla
Fr(on) = Fx(X'), /1 (x)=rx"-"Ix(x"), x>0.
AK3TCba, r<o bo‘l&rkla
Fr(x)=1—Fx(x), /T(x)= rx"-"/x(x"'),x>0.
BulettanTt£ 1894l1

'"P(X<xr), r>0,
Fr(x)=p(¥<x)=p(x'Ir<x)
P(X>x"), r<0

lenfHkclan keHb cLLMad

Ta’Hf !» Aéar r>0 bo'l@ r rasocitly Tucbr busHmol
altasbiinl8an, /-=-1 bo‘18ncla {e3Kkarl, r<o (r*-\) s/ytananéa
le8karl alwasbiinl8an éeyllacH.

1xob 1. Ko p bollarcla{eskan aknasbirlan bk}8IT o 1 parawe!rl
I'm Tmsbal 3on cleb sarasb Tagzac!8a Tuyol y bodac/A 8bmnlng
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ncb r<0 bo18arclagl fy(X)=1-f x(X') &rtnlaaa8lrw -r bllan

alwiasLLnb, anyMagar
Fy{x) =\~Fy{xr\/y{x) =rxr yy\x )
fonnulalart bwll aanvr. (Bunga, albaiia, x>0 cleb LLIzoHasb
Kerak boTa<ll). ,
1rob 2. Asar aknasLLirliéan LLLYLT 0 18a paratelr KTin3n Kerak
boT3a, babollh M =ex Ir 1aso<lllly T1A<lorii Ko413b Kerak boTacH.
Ma$alan, 3bu mnl yorckTll yana bllh HIr paratelrH - leskan
eksporiensxa! A3Lwtoiar
Fr(x) =Fs(x) = e\
Be~9X
swrirm 1kl MNibBb TMTKT. Bu boMa abnasMrHacH&an
(barawy) 37110 * 3lllaMa paratelll 1&1en8 boTaan
Fx(x)~\-e x, n:>0
eksporierzral “auawo! oluecH. Ayiib oT118anlarS8a o x3basb
rayl$bcla pyl<1a8l V! paraweM! LLicsiiroliar 3ifiix bosl ({iA&rin.
1) Yeybulliiu3toli

2) l;e3kan Yeybull {3a3Lutomn

3) reskan OaTwa”™3wto!
(B/x)ae-Bx
F(x)=1- 0{a,s! x),/(x) =y ~
Bu £ortulalarl bamuasl<la x>0 <Ebbl3oblasb kerak bo lacH
8bunclay ALLIb, BI2 bk paratelrH ~3woHar 311 a asoslawb,

Xk paratelrH 3by Ho<3El 1aSltollar alnllt MnHsb vl
natoy!sb Mlb oYcHk XuécH Bbua o4xsbasb Zarrlyal; ymuxa™a
]:e18an<la, ucb pararelrH, 10'rl paratelrH la"$1itollar 3rniAT lasbkil
AU 3bTUTKT.

2. Funkslya y=rr o”aH yan8! lay8ltollar bosH ~LLBb.

35



™=fJ1>™) /1*)="M1bX),x>0.

ou lewwawng 13boll
N (F) =N <p)=A~R<R) = PUIT<Lnn) >0
len8liKlarclan kelb cblpacl).

pargreifal (A<y) bd PAPUBPral LY bosy a/m¥B

TMTKW LW y”~an baw, X «aspciily w Ybr pananeMan ()
(A€n«r>o0)ninll an ,boralnortal~370” a eéabo'KT, ya'T

X~X(m,crr),Fx( qac>

AS8ar y =e* cleb be™Mazak, n1>0 bo‘Ean(la

=p(r <,)=L(" <D =pyNnx)="~" =T
Bunéan V o

Ir(*y=r,(x)=~=-expl-N1£~1_ [0 nx-
agtrm - Ay LWV 7

B N AN, IPRIRI& T AL

SOV =E(1'-xIX>L7)

orfan aujflana<i/
® I— n * * « b»ﬂTlLLllalab
« ° ™ n No *»>m« E»»No
yun-x)<1fFum) {mnar(n)-x(\-F(x))
P)=r - __ N
1-F(x) \~F(x)
_UX,X>x)-x(1-F(x))
1-F (x)
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A a’ E (X, X>x)

0 ‘anyYcMéa 3baJ/N waletack Kulldta E(v/e), (« B)>°
bo* 1parkda) {a’ninxii e3lal/b o ‘1laniir: a8ar £M <» Tay)wlbo 133, bar
aan(lay Aef wucbun

n
Beklan<ler 1 (Bl) 3T 0¥ ncbL
r(x)=x(a+2b\n.x) 1 x>0 +

Beklancler MBI la3luioi ncbun
rl*
r(x)=---—-, x>0.

E’libor benb o‘lUni2kl, oxTt8lclan 6=1 bo‘ljanéa,
c'cbporien5lallayslTolT, 4=0 bo‘l8arclaesa blr parartel rn. ParetO

LUHBLLI°]p TEa KeHTléan rauswtoriar ya akwar T eTamka’a

Ko‘p no‘llarlagléan lasstoMar blaa abnasbib, ~Kan

lasbltollar8a o0& wwllan bagia [1],[2], [4],[6] agabyoiar”™

yelarlTa’MTonar Kekwl8an. no- NVEarurh
4 Benl8an paratelllk ko™nTaMa bo 18an lassuaollar

yanél” 3w tonar bos Hsb wmnllan(lan b - bu™arwnenT 7B -

(Mirylasbiirlsb yok! rangonirarsya Mmblana/l. Bu

porleIT bk ]T3i1 eTas”~n! ya oMMaywrasa

yarmng noariul/Ik <larajastl b13ob8a ok3b wWwKoTyanw bera”
Wapa*T bat, &ar pulld . X

ncbbk 1iTk3lyasl /x{x,0) bkor paratein 0& boé bYbo 131. B

m§‘wrla FaoHyalita bar bir kon(rak! W P ™ *r

xarakferlana& <Eb LIBb/Bb TUTKLW. 2 May a albkh

(@soallly T14lor *=*«) T kwuranl8an ¢ytan geb Fabul ¢pb3b
TwnMn. Aear ™ ikananean boYsa, 3 1 A 10‘loyl X ~oJ1lly
T14%lorm8ricbl1kiiTkalya5l / x(x,8) bollaal. PatTell ~anuTné
rasocHly yaiianii € » o‘V5b b3oiilLlyksbiinsb (« * ““A
eb alalac/ ya éxTY% LUssinoiiw (rroMJ1 Mwkslyasl ) &

37



porvéLiung 8lrvkivra Vorislyaxt (leb uabu! MlnacA ASar slrvikivra
Mnialya8l (4 MasocMy LU anor LLissianoid) u(s) robbk lumksalyabl8a
e8a bo‘13a, xué‘urla (0*loyl X I'IXKGI'ID!I'I§ 2lcbbk Vwk8lyasl

/ x(x) = E/X(x,&) = (x,e)r<(s)X (2)
D
Morumla bian awanacH. 0*2 nayball(la, /X(X) 7ncbK Minkslya8l
/x(x,9) 1a"8ltoX(1a8l parate!r OT ran(lotl2al$lyalasb msmb bllan
boslM afw™an yan§! 1a”$11ol <leb Luibunalach.
Mi$o1 3ifallcla

P(k,X) :R\e \k =0,12,...

parateln x boMuan Puas3on nuxTowin Ko‘raybk. A8ar bunéa x
w (0«) oraia HAytallar pabu! uMachsan  a=a(®) {asocbily
uls<lor geb UBbumeak ya a1 TnE lassinoin u(X) acbbk
MinkBlyabl8ae8a bo‘13a, (2) &rtmlar>aaBo3an X N3Kwne bsa3Toli

Px(K) =P(X=K)=Ep(K,/1)=]-~e M(JT)M, k=0,12.... (3)

lMNortvla b/lan awglanacb ya wnl Pwasson  laysltonnui8
rangoTi2aiilya8l <lebaMacl/.
AS8ar «) licbbk N'inKblyabl parateiian (a,p) bo“18an
nn)=£2exp(-N*)
PT@@)
r(a,p)~ 8atwa MTk$lya bo‘13a, (3) MNonnnaya azozan BX(K)
waniy - brow!lal T(a,0) Masasrtor

4 PoOTQAL {M3B) 11+ p1°

ynra8a rela(1l Bewak, paratelr! 1>0 boT8an Prasson ~3wolw
rarclolll Pal8lyalasb orcpLLl i a mwnan. 0 “x3basb bo4lta an yansa
Taniny buwotlal me(a,0) lagswroliu bosl ullbb TMTKAN ekan.

Tazoéllly LUlflor XN sbar!!! boTTta”an la”3ltollSa
3nE4irla porllieH(lan layakkaHS8a lanlan8an n3k To3 kela(H. Bunclay
Inlerprelalslya 13boricblllk na2arlyaslung (creérblirly 1beory)
asoslw labK1 slladl Bosbpacba Inlerprelalslya s Tas$blab
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parateltl boY”anck yumxaa keMsM wwnkw. AyinlS8anlarw
<wl(1a81 miSol<la V/.oblibo (13112,

TasocWily wdsclor XnT§ wassbrab aknasbiineb (parateM)
y=cxX W Ko‘ratl2 ya paratein Cw x£a bo§8‘Hp bo ltauan
LLBocHity Tlu<lor éeb siabul siHawil?2. A8ar C (asolilLly T15<30TT8§

rnobHK nankaryas! /c() bo‘lza, /c¢(X) laysltolT (2) ‘Llegral
KO‘TT15bclayoi3b TU TK T ekanHSIT 18bolayTl2.

Bu bolga "e(0,®) paratelllu ranvionuralllya™asb, cw (0,®)
oravucla rrobHK Mankxdyaxl / Qc) bo'luan C=d<o) (asocHiy Tluclor
<leb M30oMa3b kerakHSLLIX anglalacH. 0 ‘r-o*2klan raysbanl, y=cx
<leb oldaK,

Fr(x)=P(CX<x)=p[x <N =Fx "

Bunéan

Encd! (2) MNorriiaw sio6l1a8ak,

[.«-KrH"»

len§HKnN1 bo3l ¢ la T 12. Bu yer(la (2) lMNorwnlacla8121cbHk Mnk8ly a8l
n(c)=/c(c). EmA EC- EC-1 boll3a,
ar =a(cx)>anr
ekanM8rw ko‘rsalayMk. Hasl™alan baw, C=C(<y) ya X laso(Aity
Tlaclorlarws  bo8bdr  exkan§l<lan Tloyéalawb  awnyréa”
Tunosabalari yorrak T nKL:
Br=o(cx)=e(cx)2-(ecx)2=ecX 2—{ecex)2=
=ECEX2- (EX)2>EX2- (EX)2=0X.

Bu yeréa 1=(ec)1<EC2len§812Hkéan lNoy(lalawl(1l.

Kellwi8an wilsollar labllll “ranéonHra”yak3H” ataHwW
nwiwinay boMa KIrizb Tw n KT ekanH81w Kodraala(k. AylayHk, X
n3kNTE laaslton fr(X) uosblrcba paratelr 0f£a bof‘Huy bodl3T
ya paratelrwn8 B=y Ta’lut ulytamcla bn bo§'HaMK £(X,>)
kKodnT3bl(la yor3T. En(W B paratelrt B=8@E>) la3zoéLUy Tnuéor
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eb Msoblab, mwng lags!to{ 1'wnkslya ucbun o(y) =p{e<y)
bel81]a8blu sabil sinayKk. Bu boMa X n3kTn§ 3barl52 laskroln

F(X)=P(X <x) :_|@F (X, Y)<XXy) =EF(x,B) . 4)
0 ‘2-0°21<kn rwbvnarH bo‘lacbkl, ynsoriia8l (2) 1brtula (4)
{en8HKNTS§ xu3n3ly oH bo*1a<l).

“KarkloTtka{slya” ataH 3u8‘wla poill'eHnT8 bk MK, (bIr
[T311} eTabHS8L1T bl8ob%a 0lac%an yan§l laasTiollaTl yura8a
keHsM mnnkoTw beracH ya s bllbl/Mar kwaY18an 3laiisiik
Ta’lutoliart y~on claraclan) ataHk b/an 1&aa elall.

Bu punkin amyMa” T11501Tn§ labllll B/Bn yakmnlayTtl2.
AylrayHk, X n3kTtng LUsasrton paratern B boYgan ek3ponenslal
lagblto( bo'Hb wnw§ sAlytaii 3ba/lnotaéan BballnoTta8a
o‘rfarbw ya B o‘rgansb paratelrlan x ya a bo‘l8an r(x,a) —
8aTTa Mu3wHinga bo'yaunsln, ya’w B paratelrT A3w o T(X,a)
bo*18an lasocHity T1a<lor <l€blm3bunarl2. BeTtak,

F(x,B) =P(X<x),/(x,B) =F; (X,B),

/(x,B) =Be~0x C(y,X,a) =P(B(t0)<y),
é(Y) =0y(y,X,a), wy)=-~"y a~'e-F, y>0.

“Hancloul?al8lya” ataHT ~o*llasb nalyaslcla ymra8a kelSan
lasstro(wn£ rkbHK MTK3lyasl (2) ya (4) MNortulalar8a asosan

OxIr81 Tle8raléa n=(x+5)y abnasbiinbLu baarsak,

YO Mo +XY'Y ern - (@X+XT T +1
AS8ar buyercla r(a+l)=ar(a) len8lkclan MoyMansak,
My <% c( AT+
MxX) +Ari-n[x+n)
len8Hkw bosl uMarwr. Ox1r8l MNoruwmla /(n:) pararneMan a \ a
A bo"18an Parelo lau$ltolTwu§ rkbHK Mwk3xyasr ekan%T!
anglalacH. Betak, Parel0 1a™31tollT parate!n r(/l,a)~ §aTTa
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las5lTolfa e8a bogan eksporien8lal O[3HMcK cleb LUsbusb
LUVLIKT eKar.

1.3.3. FoyNa!lLLIK MvnkeEyai

ntwnan, laso('LLly tluygorlar (nsklar) lodplaricla loYar(X!
1 "18an laibla8bkwiizb ncbyn okANEL para«rainla8l (2) bagosksb
TunoSabaTNg 0418 1oToTnl 0'7,8alMlwb8a 1048'T1 Kelac!l Buncla
ToyéaIHK 1iwk3lyabl LIBbuncbasl wwmbnn rol o‘ynayal. Bwu
LUBbuncba Axlvar waleullka bBan Mr dalOrga,  o4ytlar
naranyasMa, TaleTaink k™Misogga, opHTal bosb™ansb ya “arorlar
bl pH3b naranyablga koip “oTlawdac (Fon Keytan,
Mor£ensbletr (1970), Oe Oroo! (1974), F15bbew (1978) ya
boSbMalar). Mazalan, Aklvar Taletallkaga sn£dla koTpatuyasl
yok! Tyox TaTwuT n3k bolalkla &J/1bn wucbun ortl-ko'prtl
gulayr(X1 boTpgan 3barlnotalar Mwsbpa uabu! allin™an Moyclalllk
nnK51yab18a (MLLLIy nuwicinow) asoslanaallar.
foypaHHK LLbuncbas! n3k bolallart anal/ix ALLBb ~arayoTaa
yura™a kelacll A8ar laso<lllly bodbna8an x pgarotag”™a u(x) 3oL
T03 ~o4M8an bod/b, bi(-)T KraTer la’bw bllan ayl8ancla, n
(larotacl8a e8a boT8an 1lncylammTnT8 (3bax3) bu garonwMan
“pour™arH boH8b1m8” yok1 b agarotacliung ToygaHHK” Trhgon
febTusbuwka, b)T parotackar loplatl {xy,...)aa aruylanSan
MNoymal Ik inTk3lyabl siMaa ugbil ulLBbTn TKT. Masalan,
V(x)=ax+b, a>0 (1)
cbnyndy liTk3rya, 4roymaVIK” parotag8a t$bal:an propor$loral
ra\''sbga o&8an5blw anglalagl. A8ar bunga a=1, b=0 bo4l5a,
0147181 parafralllafl (2) Nortnlaga8l labogllly Mbsklar x ya y larT
lai™oslasb msmH™a kelaTl2.
Farar uHayHk, 3n§4ula koTpatyas! T1,021 0&1run§ laSg iy
n3anw Moysalk M'vinksxyas! IM/(x) §a wsba™an
X<Y<AELLX)<E 1Y) @)
Nolga BHan laliblab ebluyan boT3T, ya’wl r garotag X
parotag8a T Skalan slnyorro™” bodlad/] aear mnt” ToyspaHVIK
o&lacpytaH e (v)y x farotagrw; FoysaHHK o4la urytam eu (x)
i



clan lacblk bo‘lTtasa. Bu yercla obel81 olLllnglclek “3bn bola ya
lMaug! 3bu bolla” Thora3lnl beNaylLL.

A8ar p(x =x)~p(y=y)=\ ceb LL3oMazak, (2) Twio3zabalfa
asosan

X sYo Jiky <Eu(X)<Ell(Y)o V(E)<V (@)
len§ kmMcMLLK TMno3aballan 313leta3l8a eSa bo‘larl? ya nlar(lan
(ar<~)oC/(ar)™(>)
ekanH8!l kelTb cMuacl. Oetak, loysaHIMK Minkslya8l () ucHun
labyra\lsb(k kKaTayToycM boMTasHK 3barit sianoallanlwsMT
olaTl2.
OxIr81mmlobazalar(lan
JIO 7o£[/(NT) =X/(7)

ekY1lYalenllk (1en8 kucMLLUK) Tvnosabaii o ‘nnH bo'H3bHS! kelb
cMacl. TasocHity nuMaor X ya f larnsk 3Han3aTaniy bodlTaxan
CHyrallaml uabu! NULBM 3baii etasl181('an lMoyclaHHK 1iTk3lyasl
d(-)Taniny 18borall bodBM baTt TMTKIN1181T fayclelaTi2.

TwsbunarH bo'laKlL, Eun(x) nnséor kulHayol8n (kMH3b
TUTKXN bo‘18an) MNoyclalllk 6ebalasHTUT N ya

W (X)=]c/(x)*(4 Fx(X) =P(X<Xx)

lMortmla lausltol Mvinkslyalan 3tga cMrli™H Mulkslonalt 1ro(la
ela(MN. 8butn§ nchbun (2) Tnnosaba! bian atalana(éan laso(Hiy
nuyick>r x ya rlar ucbun “uslnyorllk” 17 ¢bT M MNoyéaHK laribl
wTl banalasbTUTKT.

MTutan, akllar taletaHkacla cbwuH Tloylalllk laribl
lazo(Niy N3k bolal:lanT Dxaooslasb Tazalalan(la ken8 poMlarlacl.
bekT akluany laollyal bB/an 3buS8Mllanac8an Tmlaxasslslar
KO‘pcMH8nalr§ ikrlan bodroba cMrlM MoygaHHK na2arlyaslS8a
asoslan£an 3v84ula ToéelMan Mr salor katcMHKlar8a bat e8a
bodacl Bm Toclellar utyersa! Tta’nmo(la ba2l  3snMarla-msk
bolallannl Jlova amalAr ™MUBb ITKOTT ‘bertaycll. Masalan,
p3*1Xolo§lya Sobaslclafllacl [ 01arcla ncbraycian risk bolal;larlmg
KO‘PcMHEL cMr1™H lNoy(laHHK To(lellarl orsaH 1rocla elLiTayLLl.

puyMa blr bunclay n3k bolal;larl TayJu<iH§1w 13bollaycl18an
T1301 KelllraTl2.
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Taszoc3LLy wiuclor / ya rlar éaroTac! Ta 'noslcla ncbla Hr x!1
X >X>x$Ay TA&TA T3 raYlsb(la
(An). A+ AH1=n A*>’1=123
"(MAN)* *+31+72%=b 9,-°?/=123
ebU/ToLLIMar BHan pgabu! AllsT. M 301t yecM3b™a kwisMsMan
olcHn ToyaHHK #Tk3lyasl c/(-)nT§ bH pgxyrtalll ar”angan
boibnasHS! xo33a3™a e’Hbor ~Hat”™: a8ar y(x) [oyclalllk
NTK3ryas! bodlsa, bniiwkslyatng chblriHkotblnalslyasl
F(X) =an(x)+6, a>0,bef, 4)
baTt FoymaHHK Mwk3lyasl bodlacH Hasilualan bat,
En(X)<E1L(Y)

EF(X) =aEl/(X)+b<aEl/(Y)tb=ENY)
babo o ‘rinH ekanHN keHbcllLkacH. BeTak, (2) Tnosaba”™a a3osan
X<y<eY(X) <Y, (5)
ya’w (2) ya (5) tunosabaHar len§ kicbH bo'lar ekan (yoM (4)
Mortnla bHan yx) w MoygaHHK Minkslyasl cEbM3obk3b TUTK!N).

AyHl8anlarclan keHb cMugéWa, TMoyckHHK £vnkslyasl clwlsH
abnaslLin3b awgHS1(1arrLLanacH.

MTuTan aylfanck, MyéaHHK bar <1olt ckrotac! g8a ursbalan
propor3tonal raY13b(la o“78aracH éeb bo“biaycH. Masalan, THHon
(lollar8ae8a bo*18an 3bax3wng 1 (lollaryml8anclaSl nung yn&KuKn
‘AoTM3b ckra™as!” bor-yog4 1<lollarSe8a bo'l18an 3baxanTt 1
<lollar wiHsbl(1a81 ““or™3b ckra™asPckn Kes3kT [a™ NcH
Maszalan, NoyéaHHk orLLirTasl, <larotacl xTn§ absolynlMyTaHS8a
eTas, nunf usbly o0‘28an3M8aproporstonal bodlsa, ya’w

(LG =k
MNonnuk o'rTH bovBa, IMNoyckHHK IMinkalyasl
V(X) =KIBx+ood
len8HKT uanoallanHracH.
Yunponcla kelllin18an t13oMa lMoymaHHK Fuinkaslya8l cf/(x)-108x

(lebabw! ullnsa, becb sianclay Marata-"ar3blLIK yura8a keltaycH.
Buv boMa

len£517,Hkelan
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£[/(X) =1082£*p- = 21082.

Ywlonc3a8l (4) ya (5) tvnosabalarw M$ob8a 0l18an bola,
MNymaHVK Timkslyaslnl kataytoycbl etasl1”*Man [oyclalanlh
Ko‘nlayol”an 1!301 ncbmn nTuTlylrNkT cheSaralaras(lan

1H9=\ ya ¥(r8)=0

len8lMklar oanl geb UBobkxb TUTK1N. BeTak, N-¥loyclal Tk
MinkBlya8l nnt£ Bk ylytaH (/(x2bllan anlylanaél. Bu 30nT
y=n(x2<kk> bel8llaBak, y (om) oraHacla§ 3on bodHb wm
p=(y,0,1-y) V»(0,L,0)=0 ebllToLLIKKr lau5lTollanT len8 kKnCbITHE
la7w elaclfan yaS8ona 3on bodlad 1 Bu e3a smylclafllensMklarclan
keHb cLLpacl. Haul”alan bar,

N (X) =N (X)) =C(x)pLHNXAA +N(x3)/[33=1-T+/-0+0.(1-r) =I"

En(y) =Em(x)=n(xDg+n(xngl+n(xryv=10+rn+0.a-y)=y 9
ya’t

E11(X) = EPLL(X) = E<p () =SIC/(T")

len8HKlar o*nnl/ LoVl

p ya e ebUtolUWar {smswolan len§ wkch1 exkanHSi8a
umyl('a8lcha Ixob bemsb TUTKT. boloreya o‘ytlcla * ynlunar y
ebTolLK Ban,  yullUNT T /eblTollk bMan 18’1 17 eladAan
loloreya bi'eH, — yulUuyT, alballa 1a’1 T ela(8an bosbua loloreya
HEH Bblan 1en§ kucblA bo;ladA

FoyéalVk MTk3lya3lTnE 1la'nHSa asoslatb wylclaSun yox b
Twnln:

XAT«NX)-NM(T) =(A- D)+ITA- 2>0.

Oxlr«1 1en8312Uk(3an ko‘nnackl, x ya r laso(Fly rw”éoiar
orazl(1la8l “wsitxyorlIK” Tunosabal laugr BX-Y P - Liaylrralar8a
bo&'Vn bolaH xolo3. Masalan? el 1bclaHHK MTK31yas3TT§
Tay]uc!Hs!

(0.3; 0.3 0.6)>(0.2; 0.3;0.5), (0.5; 0.4; 0.6) 5(0.4;06; 0) (6)
“wBllyor/IK”  TvnosaballanntE l1len§ wkucb  ekanlA™Nu
13bollay<il By boMa

n(X)-n(r) =(P1~al)+y(p2- 5) =0A(1-2y).



Ox1r£klan Ko‘mnacllla, y<1/2 yokl />1/2 bo‘l8arncla To3 ra-
yrsboa x>y, (6), x<y Tunosaballaro‘nnilya y=\n boMsa, xur.

Alkalla, ywusoncla “ayc! uyllb oYllgartgek, foyclalllk
MwK8lyas18a ~o‘yM8an katayToYcbLLK 3barii labry bxsoMaralll
Bugnga Tloyclalllk &Tk8[ya8TTE uanclay o‘$THl TyornT”
0''r8aulayol;8an n3kka bo*18an TunosabaHN! Bel8/aycH By Hkrw
a303b3b mcbun ancba XaTu/1 boYan lewwen 1en8$12L1818a Turolaal
Allarl?2. A8ar MNyclalll k Mvnkaryas! //(-x)pasl8aayao boMisa, ya't
bar Nanéay *,”ya bar ganclay ae(o,l) ucbun

(7)
*erE512HK bartsa,

En(x)>n(Ex) (8)
7ervaxrHKk o'nnH boclall A8ar MNoygaHHK MankBlyasl £/(-)ymnsion8a
Hayanu, BoMa, {(7) len882Hkwcbap 10ToT 0‘N§ 1oToTclan Klcb1k
liodlTa5a), nbol<la

E17(X)<u(EX) 9)
ler812Hk balanlacH. Bu (8), (9) Trnosaballar lenSen lenf512HK1an
clebalalacH.

Farar ynayHk, 3m8'miMa koTpaTtyas3! Tyo2l £/()oyclalllik
Tk8lya818a e™a bodHh o() yn”onsa Layan” bo'1$r.
AS8ar Tyor~a garotaé™a 185011y x M8 Bl o'y T lakH™
AN, (9) lenfS17TIkelan
x <ex (10)
Tuno5abalnl olatl2, ya't Tyo2fa bar éomn 1a50élity bo‘lTa8an
ex Tluclowl oHsb yax3bw” (ynlng'11a50éLLy x bo4Yan 31oxabllk
o6/T8a KlM5bTabéan). OeTak, MmbillaTtyornTtg n$K bolal<latl
04ylnlarSa salllasbTaslNk xobl5b1 kuraHkcl 1 (5K ayerce).
A8ar Tuor pasl8a uayany bo‘l8an loyclalllk iTk3lyaslrn
Fabnl AlMza, oM T/! Jurlaclafl Tulobaralar oruaH (8) len8$12Hkclan
X >ex (11)
Tunosabalt bo3l1 gHartr. OeTak, Tyor 5Sbunclay (pa3l8aayariy)
lMoyéaHHK Mwk3lyastl lanlasza, lasoclllly bo‘lta8an ex rT/éorT
Labit alanckT koYa ynln8y x laszoéllly T!/éor bodl8an o'yT8a
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ro2l bo418anl yaxsMrou, ya’w b boMaTyorTn” n3k bolal:lar bian
13b ko™ 3b™a layyorl81 kuralllaal (NBK losyer).

Kellwl8an uwmlobaZalar(lan wTwnxy boMa [oyéaHbk
Funk8lya8l uanclay boeHBbHS1 BaMcla MmyMa Harww ayHsb T nKT:

1) 3uéa kalla boYta™an éarotacHar (msklar) ucbun un()
Minkarya iieyarH cMxruH bo4acH

2) Kaiia parotacHar oraHslarl(la bn Tvnksxya ke$kln ler
o&partayél, ya't ‘Ho'ylt$b elTekH” kuxalllagé!.

3) Kaiia lalorallar oraH™ancla b Murk$lyanl absolynl: T1sclon
KeskHr “0'$13LL, keyln e3a” éeyarH o28arTta8 Nnkslya8a yaT
bo4H3M kuralllag!.

FoyclaHHK MTk31yas318a ~o‘3sMTcba sbarl/lar uo™yHsa, 3usarla
MNaolyaHpa ualnasbacHSan 3baxzlariy n3kka “ToyHINK” darajasinl
aurMasb TUTKT. Ma$alan, 3nE‘wila kapHaH orlUrra$lLLl uanéay
o@8arlsM sal2lyHrraycH8an sbaxslarcla n3k8a 4toyl1HK” KaTro”
TolViecH

8n8uula MaoHyaiiga ~myMa™ Moyclal/Hk Minkslyalan Ko4oros
ncMaycH:

£/(x) =x (c/Hagh),

V(*)=~(6-x)1 (kyaclralk),

V () =108(a +x) (lo8arcn(k), a >0
V (X) =—ae-** a>0.

Bwu yercla, albaiia, x arEpgarenltne MoyéalINK Mankslyasl m(x)
Tay)uc! bo‘l8an Llytallan Ms3ob8a oHnacH, x0lo3. KyaéraHk
MoyiaHK M Tk 3lya$l ncbun x=b “10°y118b” nuMiw boYacH, x wng
Kana "yTallancla e3a Foy/daH/IK ke3kxn 0 ‘28arTaycH. 8bu sababl,
lenf wcbH ToyéaHHK Tvnkslyalarl 31TMan  c/(0)=o, Y'(0)=1
len8Hkl1an bajanla<HSanlan lanlanacH.

Owylclafl
a(x) =~1L;n(x)/n'(x)

Trocda n3kka “Toy 1l boYtasHK koel1il$lyenll éeb alalacH.
Ma$alan, lo”aniTnk MTk3lya ncbun («=1) bodlearcla
Y (0)=0,r/’(0)=5a(:c) =-(1 +r).



Pe(crbur§ para(lok<<l ya mnw” yecbiinb

YaclOnc(@H: (2) uwmnosiabab3an  wklarw  1accjoMa5ikla
Moyclalalub clarata -uarx!n parainoks xaraklenclagl fkrlarSa oflb
keHBLL Tw nkT. Munosaba! (2) gan keHb cMsaéLLl,

{X<Y)cb(EX <,E¥). 2"

Mkol (Pe*erbur8 paraJlok»!). Farar «pkyihk, 5Snm§urla
KoTpatya$l Tyoin Ollykla8l bolal8a b “okH: 1) Lea
Fnyklafl

p{*=*)=72-
la<punol8ae8a bo‘18an X (axoclMy nnsilor <jaH HoclaulLina<itan
0y T dalllellla<n,ya’w v r* ebrtolllk bHan 2* iioLlar o M ; yol,
2) w8a becb ganéay o‘yTaa bo§4ls bo'lTa8wr ya rikslLangan y
sklor(1a8l pul KOranalll Muor becb pan<lay {asoclli™a bo§‘Va
bo 1ta8an nk3Man”an gangay y 3utTa”a rox! boBM kerak
<legan 5ayol go‘yib<ll Har Yaniday 308‘1oT ki<la8l o(lat mcbuu
bwaay y cbekb nuaéor Tay]u<LL§! mebunarll bo‘lacH 8buui<lay
Allb H2 brbk 1agkl1Tol8a P (¥=y)=1 e"a bo‘1§anii3ocKity T1laclor
¥ lop13luini? kerak bo‘la<yYa, nntu, ucbu
ATyoll Xxey

Twosaballar bajarlLbM rarar bo‘lack. 0 ‘r naybaii<la (2')
wmvno3aba™a, a3o3an

EX<EY—y (2"
er3xri/IK bajarLLBbl Kerak. bekln

*:

yaT (2') Tunosaba! vy m% bar ﬂlan,qay Chek cpyTa&pa
ba)anltayck. Bu xmlosza o<llly baMal8 Narata-gar3b!, cbunk! bar
Lanc3aY 508‘1oT HAkréa8l o<lar 3loxasik (nalualan laso<lllly
bo*18an) o‘yTlar o‘ynasb o‘rwfa yeiirH clarajecla kaa bo‘1Ban y
3uTTaw oHsb bHan cbe8aralath clolac/l KelHnl8an *“3n§‘wla”
yananiiT Pelerburg para<loksl <lebalalacll

Bu yeréa uayc! einsb }ok boYaiia, Pelerbur§ para<lokzl<la
Tuorwng %<lallllk MTK3lyasl 1'(x)~ax+b, a>0 Ko‘mnlVvkla
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BoYacH. Bu paramoksw yecMsb (baviaral” eis3k) ucbuw labuy
rayl$tcla Moyclalll k M Tk3xyasiw oM raariin3b Kerak boiflaél.

Anar tyo2nTE Toy(lallk Iink8lyaslumnS: orllrrasl <NgX)
garotac! x Tn§ ab8olyn! 0‘28arl3bl8a eTas, Halkl wWlE T3bly
o48an3bl8a propowona! bo‘13T cleb [Marar ALLIN3a,

M{x) =k~- (*)

Tunoxaba! bajanlacll Bu (*) Tvnosabann cHTeres™al len§lata
éeb gabu! ALLIb
C/(x) ~ x 106/T+ cons(

lenSlkka e§a boYanur.

Kellrfan Tmnloba2alar8a aszo8latb, Ty*021ng [oyéaHHK
nTK3lyasl

M(x) = 1Bx

cleb ugbu! ~LLn3a, Pelerbur§ paraéokswi”™ yecbwllt ollsb
TUTKT. Haulgal:an bat, bnbola

E11(x)=1082+£ n \ =2k>82.
Fl 2

OeTtak, ™>21082 len£312Hk bajanl8an(la, />(r=y)=1 bo4 a
ucbun

EX<EY
Tnno3saba! balanlac

1.4. Muor nvu<:ayl nararLllan 8u«4rlayanaun!!

Farar ylayl'k, 3u8‘vlMa KoTpatyasl Tyorw ng claroracllarSa
bo'"18an Tnno3abali ofx) MoydaHIMK iiTk3xyas! oruaH laysll elll3T
ya unnTf£ bosblan§’lch kapllaH 5 nogackTy LUEbdT L8N
CrlallaM(lekTyor”a 2lyon yelka213bl TU TK T bo‘l18anya 3nusdrla
MNlnuglll kerak bodla(HS8an n3k  (lasocHiy Tuwrclor) x éeb
bel8Man8an bo‘13ln MyorT 3u8'urla koTpatyasl§a lo/laycl18an
baga! T IJdonw o <Ebol3ak, Tyor uchbun g8~x<s-c Tunosabal
THeGarl LBl kerak. OiR naybaHpa, b1 Twwo3abal

E17(8"X)<E11(5-C) =un(5-8) (1)
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1en85121 |kka 1en§ kucb boVicA, Aar Foy3alVIK Lwkaxyas! v(x) L

Lrinkb12 <Ebbl8oblabak (1) len812Vknw8 0418 {oTonMan 3bLUKKy
¢ =omllyTalu Tay]uésl kel Tb cllacHK!, wiing ncbiu

Eu(8-X)=1/(8-0") )
lenS8/K o‘TTU BoYacH DeTak, bar Manéay o mcbun
(3)
enmrr/k bajarl18anclaTuor 3m8idula 1n218b8a ror! HovVidA
Ho2llETa keMnl8an 5uEdrria yarlanl: ~myMa”cba Tocliika!l-
8ya ~LUT3b! Twnlan. Birlncbl(lams edrbor yllBb rarvr bodla/Ki,

3né‘urla kotpatyasl yelkarllS8an 2lyon (n3k) x T locla
poplataycll, ya’t x Tn§ blror ! (x) MNnkarya o”all 1ro<lalare<Hgan
s loday<dl x0108. Bu boMa 1(x)<x 1en8§312lNk bajar8an
bo'Vb

E(8-X)"E1/(8-0-T (X))
len8812Vk 0 ‘NN B WBlLLkerakya 0=0" mcbun

ELL(8-X) =E0(8-0-1(X)).

brob, 8n84rlalabb oAlkaH<la JT N3k yo bodltay</1, ak3TCba,

x-/(x)n8K Tuorcla solayeragl, /(X 3T n3K e3a KoTpanlya
IxMyon8a o‘lad1 Oetak, 88wrlala8b naluaslda x N3k pgayla
A g8t lanaal3xolo8.

A8ar loyclalllk #TkSlyasl r/(xX)yw~on8a cpxbn<\ HoMsa,
oMLn8l punkMa™ (8) ya (9) Tmnosabalar uyl<la8llen8312HklarSa
oMb kelat

1}(8-aa»)=T (8-x)*un(8-EXx). 4)

Foymak iiTk$lyasl £/(*) Tonolon oiBnycM boMpaat nchun (4)

TMnosabaMan kelTb cblga<llb, (b1 boMa uy(x) MTK3xyaTn” gal'ly
Tono!on bo'VBIn lalabellb<W),

()

XKl aylll8anlarS8a o™3basb rayl8béa, u(x) LinkBrya pasi§a

Hayan” bocl8an boMa
EXAOT . (6)
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1.5. KoTpawya nug*ayl nararlLlan 8uSimlta\anan™

ErkH 3u84rla koTpawyasl Tully! Tx&ninan 3u8'wulla
\rarlanllannl kodawlx. Farax CHyf K 5m1§‘wla KoTpawyasTing
bosblanfAob kapllal  $,, Iby(laHHk iMokblyasl b\(¥) ya wu
(koTpawya) TyornTt” x laso(lllly lalorallarliusus4ila Al a
layyor bo‘13T. Bel81 A7 Tyor lodlaycliS8an 5u84mrla poH8ITNS§
babobllll locla wlMst. Bu MoMa  3184rla kotpatuyas! wvcbun
plac/Ban 3nE£BalMa T a “no8a e8a boclad/ a™ar

N AZN-X+H,
Tnnosaba! bajarl3a yokl lNoyclaVi M'inkzlyasl u, (*) nckvn
£ auh-nun,) (1)

1en§312Hk o ‘nni/ bo'13a.
Foy(laHVK M'inkslyasl £/,(*) n2lviks12 cleb blsoblaSan bola (1)

len8512HKclan 3n84ula poH3TTh TnnTal uylywaH ar Tay|uc!
bo'lacl/IKl, Wwnn§ mncbwvn

A(MeuN-X+ HT) (2
lem™HK bajarl/la(W ya 3184ula koTpawyas! ncbun
H{>H?T (3)

1en§812VK baJanl3a?31§‘wila M213bnT8 T a *nosl bo'lalll
A8ar 3n84ula koTtpawyastts loyclalllk Mnkslyasl dx)
ynson~a gayan” bo6lsa, (2) len8/ik(lan
ag~rnNga-~+ar~rcN-N+4ar) 4)
1en8517HKL boslA Mannr.
Foy(laHLLk Mnkslyasl w;(n) Tonolon o4uycln bod/Bbl(lan ya
(4) Tvno3abal8a azo3an
EX<H ™, (5)
Xunch 3bun8a o4xsbasb, lMoyéaHHK Tk3lyasl u}(*) pasl8a
uayang bo4lsa,
EX>HT- (6)
Encd/ Tyo/ ya 3u84mrla KoTpaluyasl nualay! natarl8a asos-
lan8an 3184ula yarlanllanw blr yaiyl(la blsob8a 018an bolla, a8ar
OB&HI (7)
boYsaTta snfduda ULFmbTmTKWw (le8an xmnlosza8a kclary.
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(BuyMa B\x 3bungay lrolal yura™a kell$bl winkxn exanliA§i8a
x3boricb boBll sMannr. Haalan bat, (5) ya (6) len8s12HKlaraan
(7) wwrosaba! kellb cllkacH, ya’'t a8ar tyornwpg [oygalTHK
funkslyasl u(x) ynon”a fsayan”, aksxrcba, 3u£4ula KoTpa-
wyasTw”™ TloysaMk  ritk$lyasl £;(*)pa$lfa sayar”™ boUsa,
anmlMa 1au/Bbl TMTKXN.

X1 $bmnfa 0 4$bash, ol(Vinal punkli(1agl (6) ya $bv punkMa™
(7) LenS$12HKlarclan Maug!

ON-HT (8)
lenSHK bajanl8an(laSwa $1§'vMa iwsb TMW KW N kelb cllacA

1,6. Yakunly kapkal *a™8wtoll

Blr n la smé‘wla pol/Bl cllyar8an ya batta8ll $olfan
NanpgaycHr $u§'wila koTpatyasug kura™atrr. KoTpaTyanwpg
2axlra Kaplla/l (bo$blan8ifich kapbaH) 5 8a len§ bo1fllM Fara2
Cuari2kl, bar W $nEMlMa $arlnoTta$l Tyo2lar8a $m§'wla
lodlasbaa ob kelnycbl Hllayokl B~ necbla baxi$lr bo(salar ro‘y
bensb! bHan bo«dHa boYacd/l x, o/ -Tyor 10‘layc318an $nfdula
1o*loylya £ (X) orual nwng 1ag$nnoHT belMlayTl2.

MTutan ol8ncla, sbuvn(lay boHar bodbl Twnkrok!, X,
la$onllly kalaiklar Taniiy grytaHar bat gabsl BT TUTKLW,
bYON HIr nlart Tanity etas <lebLLSoblayTl2.

Bu 3u84ula poMslan lodlarl(lan bosH bo‘l8an mMTWTY
$n8'unlMa lodloylan

X laso(Uity kallaktng§ 23w oH Mkslya$iul
F(x)=P{X<x},xsK

oruaH  bel8llaytl2. Bu  iiTk3lyatr kKodpTcba  $n8‘urla
KoTpaTyasTT§ layakkalla™$1toH geyllac.

Farar ~Manur, X la$oéllly kallaHk cbekl1 TaleTaik
kvlLLITa™a eSa ya v Mr

M= EX

bHan belayT12.

ASar $184ula kotpatya$l poH$larlt
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narxcla 80l8a, KoTpawya3lwng o‘rlacba éarotacl nol8a len§
bo‘lad/ M 30w poH3nTE lannarx! (yok! layakkal Tnkol oH) geb
bart alladlya 3n84rla poH$lantnE ba™Mpaly narxTT8 /,, 8a len§
boYran lidtla ekylyalenllik pnnsrp! (latoyll) atal8a o$bSalu
ba™Ma Sapw$b TuTt3an. HayoMa e$a $m8‘mrla kotpanlyalan,
alballa ungan la$bMan ymklata geylvycb! koTpawya™a claroracl
Kekwaycb! ~o‘3lHTcba $mnTtTa$l bat yo'SHbeH KilYollan8an
<laylallarfa ynklata 1a’luT parajacla atalllagl ~oTwkr bilan
re§larenlla$blwil™an. V ban /-3uE'vrla poHsl8a 103 keluycM
ynklataw (layakkalllk ~o‘$bltcbasl) belSMaytl2. Kalyac3a
$n§‘vrla locloyclnlartl loclabbclan olLIT KoTpawya “myMaél
kapllal8a eS8a bouYalll

n

H
A KalaHKT er kT raxrra c3ayl/bed1

8buriclay b, layakkalcbllik ya?lyall 1kkl/la eletenl Blilan
xaraklerlana(H: A ya £ (x), ya’w (8,f(x) uLLI181 B an)
Y=8A+[1-X
bocl$T, 1 ol Y laso(lllly kallaHK KoTpaTyaTn§ oxIr§l yakuiy
kapllaHw TMoclalay(H B12 ¥ laso<lllly kallaHkwnE lagsltol
nTk$lyastl C(y) Bn bel8MayTl2, ya't
a(y) =P{¥<y}
nbollla s+u<y <laC(™=1, sa+/>y<lae$a
8bun(lay ullb, lau$ltol Mwkslyasl < ya (8, F(X)) nsk
THolallarl JuiiHS! orasMa o ‘raro Hr Ly TalHTo$HK Tay]u<l bodlalll
BeTtak, n$k Htolallarl (5, F(x)) “winHK o‘rw8a c(”) ebHToLLIK
la$lTollw o‘r8aw$b yelarH HoMaLL PupyarcHclay (5, £(x)) M$K
bolallarlt Dxposlasb, lagzltol IrTk$lyalarl $rii<la “anc3aycHr
larHb o amaH$Pb Ta$ala$lsa kelluda<H
¥n”oncla KTLUan
¥=A+M~X
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rwséor $18‘wla KoTpallyaswiwg wnwnxy KaplfaAT yokx 3ugdu'a
"aoHyal/1 nalua8l(lan oHnSan “I"oyaat” 1foclaelacH. 8 buTnE ncbun
bar

y(x) =P{¥< (0}
eMuwroLLIku 81§*wila Kowparuyasr ncbun kasog (bankro!) boNHB!
ebHT01HS1 feb 1nM8buTb TUTKLL .

1.7. £axlra kap!(aHn! $bakllanNe$imla foy<lallllk
Mink8lya8wii§ roH

8nE‘wla koTpawya8l 5 bosblar™ich raxlira kapkaH™a e8a
bo4sw. Lnala™8ir o 1 Mvnkslyabl m(y) S8a len§ bo*13T. KoTpaluya
n la Tyox bian 13b oHb bor8in ya x, - Tuor”a 108 keluycli
TUTKW bo'18an rarar lasoclllly kal/aHS!l boY3srt. Farar allaui?,
Tuoiar $bu Ta’nocla BrMuilla, nlartng bar bw ucbun n(x) blr
X11, n'atws bosblang'lchb kapiiaH /7 8a lenf, XTI lasocHiy
T1/\(lorlar HIr xIMNpa lauzvnlangan.

X=x{+..+xn

rararit goplasb wncbun 1021 bo'l8an JaTtl 3m8‘wila 3uTTas!
boYsT, a e3a blLA$m8wwlapoH3TT8 nana bo‘13w 11 tollh B~ na
y1é@%ban 318Hula bagaH boYalll

KvH18an ToygpaHHKka yo‘malllnb, 3u8'wrla kotpatwya5l
Tuo2larum 3n8‘urlalasbsa keHsbacH. Farar gllayHk,

En(8+B-X)>n(5)
balanHb, 0*- 0 8owwwung en§ lacbkra8l boysln, ya’w bulen8312Hk
1o*£'n boYraw wcbun o‘x3basb lar2(la Tuor b Holalcla
3N urlalasb8a oYacH. Jlylayllk,
n(l-a)>Eun(l-X,)

ya <?-11 3owclan kala3! boYst. Bu len8§312Hk 108 aHE1l ncbumn
o* <n<1* bo4sa, laSME;ulala8bTwinkln ya Ke3sTasMan

< 31a‘vrla Bl eH lamoYl TnaTtto3l keHb cklacH Tanlan8an a
/b 318 urla koTpanlyas! Tay" vicllM1la ko‘nnalLIkI5 < 8a yaarT.
Ji8ar(la Hr “ancba 3m8‘wrla KoTpawlyalan Konkurensryas!
Ospobal) Tay[um bo‘l3a, ya’t 3u84ulala8b veHa clalal naroraH
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Tay)klllda lanlan8an a 8a ya”T. Yana ora/la yecMTlar bat
bodBbL TUTKT.

1.8. FoynaAk MNink$lyanw eTp«nk anklanb>bl

8u8‘wla koTpanlyasllling§ Tyox! ToysaHK 1\Tk$lyasliu
eTpwkK ar”asb TasalaslTt ko‘rayHK. En« 30épa o@faxlusblar
yorclatl(la b alSonlun’ 518‘ula koTpaTtyasl ucbun Foygakiusb
LLINk31lya51T lopl3H8a Haw uo‘lafb TnTkKINn. ETpTK raylsHcla
aralan8an b al8on!T 30CKK ya WT KoTpyriier yorclaricla
ToglllkalslyalasH onjaH lMoysaHHK Mvnkslya8inl xoHla8an aTuyHK
Ban (larota(ltng xMyony o™Ngan3H wideryaHcla loplBH TUTKT
bo*1laH
Farar ullayHk, 3u8fiula koTpaTtyas! norta’lun w{x)
Moy(la/Hk HTk3lyasl8a e8a bo4l3T. 11T laxTTanyelarH rixrdiia%l
at™Hk BHlan loplsb (kodi3b) mcbun Tyo2tnf n3k bola/claSl
FaoHyaHWw knxal/sb 1TKoT8a e8a bo*Hsb kerak bo‘LLI1
OirSanllayol;8an Tasala loymaHHK Hoely8l mn(x) T [o/]
oraHsiga laxtwan awlasH(lan 1koral bodla<H Foyclalll K iiTk31yasl
{/(*)cH12{H aHnNasMn3b Ta”no3Ma ya8ona artAlan8an bo4y”™at
mcbr wm o ya ~ TKjlalar<la norrallasbl:T3b TUTKT, ya’'wl a> 0
ya b 3onlarl sbungay lanlasb T TK T boGlacllk,
rn<Y(0)+£=0
{aCI(*)+6=0
lenfHKlar 5181etasl o4nH Ho'lacH. Ularclan
a=— 18— >0,6=_ T _
nn)-un(0) 1 (0)-1)(5)
ekaTw lopaTtl2.1l)eTak. eng awnalo,
1/(0)=0vya £(*) =1 (1)
feb LBOMasb TUTKT.
8ns‘urla-mk bolant ~nyMa™ “soxia” loloreya yorclaric)a
ToéeasbUn3b Tu TK T. Farar allaylk, bwincM vaclarcla Tyor8a
“loloreya bOeiw 30Mb o0l13b” 1aKlUI eiilean bo‘Mn. But bl2
lazo(Miry nuclor X[ blMan anyMaracl118an n3k bolal <leb1nsbutb,
anylcla81Dk[51ur018a e8a cleb LLBoMayrTur:
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P(Xx=0)=pbP(X\ =5)=1- P1, PL€ (04),
ya’w Hr ucbun ta’lun boySan p\ eb/wolllk Ban lororeya
bleriw yninl84 0,1 - A eMinolLLIk Ban e3a ymiik} * 8a len8. Farax
alflarxrk!, Tuor b1blle”ae8a bolLBM ncbun xr Tlst/lorcla8l “H E*

pulT” 10*lasb8arorl. Oxir§lluTlaT
Xrinx1

len§ wACblLLK Tvnosabain o‘rTb eEb UBb/MIBDL TUTKT YOKr
bo‘lTaza, SuE‘wila TocleW pplrablicla
(X'o NNoEa(Xr)=£/(0)a +~(*)(*- A) = *
OerTak, (1) len§bklar8aasosan,
1/(x,)=1-4, (2)
ya’T bkrcll yaéatéa V(x}) Myral; aurManacll
1kincbl Maclat<la Tyor”a x2 ko‘nr3bclagl 4loloreya blleiw
30l b oH8b” lakd' eMac:
P(X2=0)=P2, P(X2=x\)=1-P21 />2e (°L)?
yaiu H2 wucbun TaluT bodl8an p~ ebliwollik Hllan lol:oreya
benT yyLLI8Y 0? 1- p2 ebitTolLIK B e3a lol:.oreya W&IE 1A éa
len8. Bunéa baw Marar Mlnaaa, w02 b1 ble{fa e8a bo LELL
ncbun x\ linclorcla8l pribm 10 1ay(b. Ox1r§l Jutlaclan
X2 MNx2

ekanlgmm olaT12, ya’w
ey (x2)=")P 2+~ K 1"Pr)mu (x2) ¢
EnLl (1) ya (2) lortmlalar8a aszosan
n(x2)=0--p{t0--P2)1 n
lenf£HKT olatl2. 8bun(lay Wb, Mokuchkl MNa<larcla 11(x2) ylytal
ar™anacl.
KeyT81 up<larlar<la Tyo28a x3,x4 “loloreya” blelan lakH"
ellbclt:
P(X3=x0=p3, P(X3=x2)=1~P3,P3e (0)
P(X4=x2)=p4,P(X4=x3)=1- p4, p4e (00)
ya bokaro. NeTak, {|() loyxlalllk nwk3lyaslwng ~lytallan
Laclat-taclaxn bian “loloreya bleiw 30ii3b” Bilan Ixityorly chekiA
soncla«l maylalarclaar™asb TUTKT.

55



1.9. Errom ToiieH

Bu pynkMa Errov lowow(lan lakHL' yllin8an 5u§“urla KoT-
panlya8l wuo?!l Tanlaaldan nuglayl natangan XurX&n 3n§‘wrla
ToéeH o4farlacl.

8nf‘wla KoTpawyasl Tyo2ltn§ éarotac/lan “Yabsal
bolaian” geb alalmycln lasocllity Mak/lara bo§‘H bodl$T. 4Tablal
bolallam” 3ano™A 3onéa bBo‘Hbh k-cbl bolalwng rojy bensb
ebnTolLI™Nw pk geb Nabu! Nzak,

X PK”™ PKYb> K=1»2»--
K=l

Mayn<l T8klanin kataylwsb Tayza((la Tuor 8m§‘wila
KoTpaLuya8l bilan nanx < bo*18an kolLrak! Bxan&\.

Muoxwn® “lablal” kK - chHl Holalcla bo4l8an Hol(la kon!Tak!
1uwr:8awu8a siaéar ya nngan Keyreg (larota(anw 103 rayxsMa ak
ya XK (lebbel8HayHk “TaHa!” K - chl bolal(la bodl8arcla 318*wila
KoTpaTyasw T8 Tuor™a lodlay(8an n8nsaula lo4loylu™ /*, B
loYoywin§ o'r'a gywa E cebol3ak, a =E<l1- nudacbr yuklata
koelLI181yenH 8lraAla pabml ullina(A Twbunarlk!, kelluil8an
LL1A(lorlar

00

XK=aK + *K-<> Ig'lKPK* E= ae[0,1],

Tunozaballar blilan bo§* lanSan boYalll

Muo2wn8 ToylbeHHK Lnksryasrn! 1/(x) Blan bel§Waytl2,
ya't d(X) - éarotac! * nT8§ lNoyclaH/SL

YecblMacH8an Ta8alanwg ToMyall - TuOrTNg yakuwy
(krotaclwn”™ oala MytaH £ ya dlar nksManan boTg£ancla
Tak$lTuTE£a emsllsM wucbun 8m84ula lo'loylan ;*lart “anéay
larla81  kerakl/81(lan 1boral. Bosbuacba aylfawla, 8ufdula
KowpaTtyasl o4lacba loToylarw 1urS4nlik (3"ablViK) xaraklercla
BoT13bl(lan Tanlaarllor ya Tyor8a ntng mucbun opHTta! boT an
8n8‘vrla yananw lakH™ ukcH 8bunclay ulllb, E ya ~ lar
nk3Man”an boTaanaa
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WUTE) = | (/% ~</+»%)
M

T1U<lorT Mar bo'ykba TakslanasbréTbkerak bo*la/l
OmyI/IaLu Tazalanl yecM3Ma MoyMLLIK TK3ryasr
1; Xx)>om’(x)<0
$barlanu clanoallanilra(l <eb LLkoblana(+
1310l eHsb TULIKLLIKT, 12lanayol8an opiTal yecOmT "myma’\n
KoT3b/la bo'lallt
(a~ak a8%arke A b0l:a
»* |0, a8rkEA bola
bu yerc3a /1 lo‘plat ak lanin a Wan Kaia bo‘bna8an T<lekslar
FOplaTtl, ya't
A={k:ak<;a}
ya a unyl(la8l
E Prak+E

-—, PQA)=£ Pk
P(A) =2

lenelataw yeclLITr ya u Vislrlangan n 8a bo§*1y, bo*bray<lb

Erron u (<, e) nnnk3tyarng &<lak ETkS1ya$l LUx) mcbun
wrll X sbarlfar bajanian boMa§l xo33alartl o‘r§anSan ya a
Mk3aManean bo‘lean(la 4.(1, E) WTKS51lyaTn8 TaK3WnNuUTT
laTinlay<iigan e ya natt§ sAlyranarwl HOpgan. Bwuniia
basran)nT8 Tasbbur aTYlanta8an ko‘payrlrmycbllar TebOckickn
Noypalail”an.

57



Il bob. M3KbAKM TA<2<208bA8H

LLIsVarw lagno5lasb Telo(J/1ann| bayon uLlisMan oMixa, yana
blr warla asosly LUBbuncba 3sbFadia dabul pgllngan  “nsk”
lewnllming Ta’no8lpa ugylam\T,. Eslaib o‘larl?la, n3k <leSanaa,
Alroxasiik bolal (lasocbily bocbsalar) Hbn bo§‘H {alo&/ar ya
nlarnt§ roy bensb ebUToLLWan Isbunielll Ayiil8an Hkra
Ta(eTaik nus(ayl naranéan konkre( bo‘l8an ata Ta’mo bensb
ucbun n3art bkor utTntly ebiitolllar &2081 (n,f, p) aa8l
(asockity nusilorlar éeb, a8ar o‘rSanlUyo(uan {asoélLly Tlaclorlar
813leTaszky Miia ebiiTolLIHar lirosla atalasb TutM n boUTasa,
bar xI'1 ebintollar &2051cla atalan8an laso<fAy Tls<lorlarung
rausknonaruii LLIsbutsb kerakA™T! kellllb ol8an ed/k AyllMgan-
larclan en§ kala bo‘lta8an” n3arT lanlasb Tac[3aclicla n3klariy
bir-br<lan lary MUbb, Tasalan, MWasiii IKkTcM318a T3baXan
“wsllyorro”™” <leb Imsbum's3bS8a yok! mtw Ty ulb ayl8ancla,
n3arT lassoslasb Taszalasl bllan sbue‘nllarsb8a 10°8‘n kebcll’
0 ‘r naybaiéa, n3art lasgoslasb, mlaTtT8 Uila ela</lgan
laso<Wlity Tlu<lorlarT yoii ebiitolllWar lauysitolanT la’\moslasb
Tazalalarl?a (lwlan8a) reclvkslya sllmacl Bu re<lmnkslyatn8
0‘m8a bo38l s3buklan 1bora( bo‘lallll, v baglaly 3onlart
lasi™o3lasb8a becb baT o‘xsbatay<W  ((@socily Tlpgorlar
eleten(ar xo<Lsalar /1Tk3lyasl, (a”3Tkii Tkslyalarl esa - baglsly
0‘28armycMnT§ WMTk3lyalarl bo‘b, nnt8 ar8mtenin (asociny
bocl/Ba ro‘y bergancla yura8a kela<i8an rarart ((aloii(T) !'&<la
Alla<W).

Kelltl8an Vrlarclan kelb cMPacllla, (asocily Tlu<lorlart
(n3klarw) la™oslasb, key T8l payl<la abaTt!yaii osblb borayo(8an
“garoHar uabw! L BB naranyas! blManbo§‘ W&l yas™ol ko‘rina<
Tasocity Tla<lorlarw yokT ebiTolLIK (ausiinonanT (acaeoslasb
TekOckan (asolUity Tlu<lorlar lo‘plartcla yolA (K}awwro( muiksl-
yalar! la?clda auc]lav™an lola yok| 1o'la boYta™an “us(n-
yorLUar” lariiblar3lii Han beyoska bo§‘ s bo* lad/

58



Farax saHaylk, 3ve‘nina KoTpalwyas3w T8 n3kTan (éaroTaa!
yok! lalollllan) 3mé‘wla bolal8a bo§‘Hs boMa a,b,~, bariiar bHan
bel811anBan boll3T (a,b,.. lar laso<llly bo‘lTaéan T1Y(lorlar).
Halldy 3sonlar HO'plaTxaaéx labny bo‘l8an “<” TmnosabaxX
(krotallar (laloMilar) KO'plati<ia “y - wmLLIYOrK® TunosabanTt
yuraga kellracl/: ’ T

a<b O a<b7 (D)
a paroTaé b clan“yoTon eTas” yok! “msiixyorro’™” <leylla<ll, a8ar
b (larotacl a nw Klcblk bo‘lTasa (claroTaa Uancbha Karia bo4lsa,
3buncbayaxsb!), N

A3Heéa e3a 3pdxda koTpaTtyasTlng gaTtomu/1 yoM LLIoFa'b
X, I,... 1lazociity nir\(lorlar(lan 1boral, boUiiis OeTak,

X<¥
Tvnosaba! TTaT Bgac (lasocHidly r garotac! x 8a T3balan
“winxyorroy’”) ée8an 3ayo! 0&2-oLk!an ynta8a kela<ll

Ko‘p boMarga lodla Ta’no(la lably bodb kodina(éan
Tunosabal!

XullO EX<EY¥, (2)
ya’'rl ¥ lasociy clarota(l x 8a T3balan “mslLlyorro™ , a8ar ¥ wing
TaleTank kuinltasl xuwwf Taletak kullltasllan KIChlk
‘boYTasa.

KeMw18an (2) “vsUYOVK’ w ~“myMa”"cba a3031a3sb TUTKT:
Marar uMayHk, yelarH ko4 yed[1(la 3n84ula koTpatuyasl Hr x1
n3klanw 3u84dirlalasb MaoHyaH bilan ban(l bodl™an 1o 13T ya x
lazoglity nnugor binsk ynra8a keHHNan (larotacliu bel811a3T. Bu
Holalcla X laso(Mily nHagorT Xaraklerlaycl18an laso(Hity T1s(lorww
Lo4oolro” yarlanl(la bodlza bat “an(lay ¢Hb babolasb TUTKT
<lefan zayol bllanuyT”ayLLl. ASar s3n8arlakotpanlyasl yelarHcba
kalla n 3on(la8l bn x!1 ya bH-bi bHan bos4lanta8an Tuo2larT
3n8Mrlala8an bodlsa (yok! 3184ula pol'MeH kaiia 3on4a81 n 1a Hr
Xllya bo84H"312 konlrakllarclan Moral), uncla Xx ..., XI'Tbo§ H312ya
HIr X1 lassltlan8an lasocLijly nufclorlar KoTpawyaTng faro-
Tacawn 1rocla dilacH. By Hol(la 3M84ula koTpawyaslwng bl/a
konlraklgan kelaclwan o4lacka parotacH (yokl eslalli8an
porllelTn8 pgarotacl1)

59



4o +7%q

Ko‘nwbsb(la bolacll Kaiia 3on'ar uonmwi8a asosan X LLiglor kaiia
n lar ucbrw ex Taletallk kulliwa™ayauln boYalll. 8buing nebun
lasoclllly parowiac! X w vwng ex walewal/lk kuiibnasr Hian
lao8lasb labuy to'lacH, ya’w (2) Tvnosaba! Ban woslanagl.
E'Vbor gllb oYlsb TwnkwM, (2) TwiosabaM 3m§‘ula
Kowpatyas! Tyorr taglayl narargan lwill8an konlrakllarga N3k
bolalTl anlylanrb ucbun ~o*llasb unlay boMaga!.

ntutan aylganga, (2) Tunosabal: HBln ar/lan8an
“wslllyorHki” éorT bat ba(goalfa yau <Ebbo luaylll Mazalan3
3M8aula kowpawya$l Tyor™a “myMatl “o‘y T yananiiw wkHI
UUBbTUTKT:

1) “o'y1” ox!nga kowpatya Tyor”a 50000 pollar lo4laych;

2) KoTpawya Tyor~a lanfa lasblasbwi lakiil™ ullagl. ASar
lanfa £erb (C) loTow 1msbsa KoTpaiuya wwyor8a 200000 pollar
lo'laycb? aSar lan8a rasat (H) lotow bllan Lbb3a Tyor
KoTpawya8a 50000 (lollar 10*laycit.

Yanan! 1) clap rr3kT X pgesak, bu lasogllly wi'ugor vcbun
P (X =50000) = 1. Yanan! 2) <la81 Kl Y fe3ak, 1 bolll

200000, ebinTOLLISI
¥ =
-50000, eMToLLE&,

OeTtak, EX~50000, E¥ =75000 lené/iklar8a efa boMarwr. bekT
Tuorlarwng ko‘pebLUS! lasoclliylIk(lan bo bo‘18an 1) yananM
lanlasb8an boYar ecllbr. Kellirf¥an. rwsoMagr nsk  bolaltl
wrmrlasblulyYcebl uuyMa™  “odyln”  yanan!; 2) Tunnosabal
bulvnlay noo‘rin (@bavre!) nalyalar8abat oHbkeHIM TUTKTIS1T
Ko ‘rsalacH

2.1. 8loxa$HK 1a"11081a$b (Carlib)

Ta’nl" 1. TasocHiy rwNmor rlaso<llUy Tluclor X 8a usbalan
3loxasllk “nsluyor’ geyHalll, aaar Har c[angay x mcbun
P(X<x)>P(¥<x) (1)
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ten£s12l/IK baJanlsa. Bu tunozaba*; X <n¥ ko‘nnlslkla beMlanacH.

KellrH"an 1a’nl8a aso3an uwyl<la8Tl ayiisb TuTK!n:
Tauswlol Kwk3xyas! fFax\ F{(x) Dk}31T0l8 nlsbalan §loxabiik
KicblkeTa3s (leylladl aSar bar uanclay x ucbun £2x) > F2(x) batarla
ya bu Twr3aba* fx<3f2 KO‘NT3b<la yoriiacl. 8loxasiik
“MINYork’ x <x¥ 1 (1) “a lenf kucbW rayi§Ma

P(X >x)< P(¥>X) (2)

KO‘Nw3bCK y0213b TUTKT.

Tusbunarlk!, Tvnosaba! 1o'la boYTaan lanlb yaralacH.

TeoreTa 1. A8ar ¢{ rr 3iKa3liK (ariib oainll bo4lzas bllla
wnwwy ebntolbk Maxos! (n.f,f) gaat”bn”an xxya x2 LLsockiny
T1"ck>rlar Tay”mc! bodHb, nlar ncbun

X y(th) < X2(T\ O P(Xk<x)=F*x), k=12
Tunosaballar bajanlacH.

XBbo! Eletenlar bocWzalar aro3! £2=[04], ¥ - [0,1] oraluira£l
borellodplartlan a-alSebrasl, p(-)=A() - bebe§ oYcboy! bo‘13T.
TasocHity Tluclor x k((o)=r;1a)\ k=12 aeb "abnl "HayHk. E3laHb
04a T 12K1, *e3kan 1 TKseiya

F~1(o) =IMT{XF (x)><&}, & €O

Tonnula bllan aTulana<H.
TeoreTawn§ 3barH bobylcba, (2) a3osan,
K (x)>F2(x) 3)
£en8512HK haJarHacll. (v x nay'baHéa (3) lenf$12Hk<lan
Fx-\&)>F~\(0\ oyeO. 4)

1enf£s12HK o‘nnH bo"H3Mw olarl2. OxIr8lclan e3a leoreTawng
13boii keHb cbxacH. Ha1azan bar,

P(Xk<x) = A{ii>: Fk\a>)< x}) = Fk(x)
bosbacba ay*8an<la, x x<iox 2 TMnosabaMan 3bunclay (asocHity
Tluclor!ar XKe X kTayjuc! ekanH81 vya wmnlatt§ lac]5ltoi
F X(x) = £ k(x) bO‘Hb, (4) len«512Hkaan

P({co:X[(8>) < X2(iM))}) ~ 1

len™Hk keHb cbracH. TeoreTta 1 3$bo! bo*1(H
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(“yT boYTa™an Tmloba/n'ar yorgatnga xsborich bmll Allkb
TUTKTK1,1eblltoll1k bllan o ‘rT bo‘18an larllblaskclan 3™ oxasiik
TollMesb kelTb cblug(ll, ya’t m3lllyorHk  clan kucb/ bo4ad
Bn xunloza8a kellnl8an ivkrclan ytuTlyros boYan uwmy!lcladn
leTTa a3o3 boMaab

berta 1. A8ar X\=xr Tvno3aba! o‘nnH boMsa,
Xx<H Xr las"o3lasH baJarla(/.

13bol. TazocUity Tls<lorlar x 2 ya X2 ntutry lassltol8a e8a
Bbo'VBbl(lan leTtTa 1 Aamyr”™! lenS/K ya len8s1?Hklar(lan keHb
cLLMacH:

F2(x) = P(X"2<x) = P(X2<x)< P(Xx< x) =K(X).

PuylLlla81leoretacla EeT"VEsb

S [px = a8arx a%del .

X ar X wwik3"rasopglLly niisnorbo’ea,
Ao'llarla(l. Bu yerga /x(-) laso(lllly rt~gor x Tn8 ncHHK
NTk3lyasl.

Teoreta 2. 8bunclay tusba! ¢>0 Tay)u(l Bo‘HB? x<C
bo‘l8ancla  cx(X)>cHy(x) 1en8312Wk, x>C  bodl8arcla esa
cx(x)< dfy(X) 1len§812HKbalar1131ln.BuHollla x < a.

13bol. 0 £2-0'7néan 1wHvNarlAk1?y <c bo‘18ancla

Fx(y)= )<IFx(n)> Jclfy(n) = Fy(y)

—00 —60

1en&17HK, y>C baarléanHol(laesa
P(X>y) =1-Fx(y) ="VFx(n) <pFym)=1-Fr(y)=P(Y>y)

Yy Yy
len8lkya 1en8§312ViKlar bajanlacH. Bularclan x ¥ Tunosaba! keHb
cliPacH
En(H 3loxasHk “YmLLyorHK” o'nnll bod/sLU ncbun yelarH ya
ranwy 3HalLm kellratl2. Butn§ ucHun 10'§'n clPI™ k cla
aralan8an Tonolon kataytoYclU /(x) nTk3lyalar lo‘platl K(P)
Ln~ark:
K(K) ={/(x),xe K,/(x) - Tolllon KaTayTOycKr)
Teoreta 3. farr ylyllk /eK(K) ya “myllla kekHIan
1nleSrallar Tay]ug bo‘13T. Bu Iblcla



1) a8ar fx frTunosaba! o‘nnll bo6l3a,
1)~ )< \metf) ©)

2) ak3Tcba, aSar ya F2/AwkBlyalar bar uancky / e K(T) ucbun
(5) $barlt "anocaHanHr3a,

Two3aba! ba'arl e

3) aMar baulsaly mwkaxya /(-) ucbun (5) 1en88L2/k baTTa
K  f2lauB8ltollar boY8arncla bajanl8a, b MNnksxya /(-) Tonolon
KatayToycb! bo‘lad(ya’t / eK(K)).

18bol. 1) Farax glayHK fx<af2 Ttunoszaba! baJanb, /0
£unk8lya leoretaTn§ sbarlanw ganoallanHrsr (ya't /<=K(f) ya
To3 T(e8rallar Tay)upa). Yuuoncla Bix (3) ya (4) 1en§817Hklar8a
a8oslathb, blllanTw Ty eMToLU K Ia2081(a frya fr lau8ltollar§a
e8a boYacHS8an Xxya x 2 lasocllLly Tiliclorlar Tay)mcl ya wlar ucbun
P(x{<xr)=11enfHK ba"arlLBbHn x3bo! e!8an e(VIK. BeTak, /*=K{K)
boUYsancla

P{/(XX</{X2)=\

len8/k o‘nnN ya E/{X¥<E/(X2). Bue$a (5) 1lent812/k blan 1ens
KncbH, cbunnkx

£/Ne)= |/(»Ne (H), 4=12

Teoretacla812) lascl/wng 1$ko/bat 080N Hayl alanbat, Ex(1)
10'§‘n cbl21HAlan=x nnla8a]oyla8b8an briHk laug8r o 1 bolsa
EX-)<=K(K), YxeK.
TeoreTaga’! (5) len§812|—kcla§1 Tle8rallar Tay)uc! ya
I£(«N0 = A (M) =I- Fr¥), K=12.

-00

BeTak, ™ bol/la (5) 1en8812HKk 8loxa8Hk 1asno81a8btng

la’nii8a aylanachl
3) punklcla81la8clAqar litbollasbucbun 10'§°n cbtc]clatl eX() ya

El() BHHK 1aa8ltollatl Kko‘ratx2 ya Hucla *<x2 cleb
b18oblayt12. Ocbk] Ko ‘nnaclLla,
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Er _f s'oxas/K larib o‘nmnH ya B/ wwnosabal x<xy
1en8317HK B an 1en8 kmcbHCHr. Beyoslla ayon boYacllih ((5) <lan),

J'I,qr,): ;L/(« No , («0*4:!0/(« No , (»):}'IA).

Bewak, oxlr8l(lan / € f(H) ekanHs1 keHb cLLMacH
1310l eH18an leorewactan uylcla8l nalya8a e8a boYanHr: a8ar
Tany boYrta™an 1a8o<lllly nuiclorlar (nsklar) mcbun x x<nxr

wmno3aba! o‘nn'r bo‘13a?
EX[ <EX[,0<r <@ >EXP r<0

lenf512HKlar B arlaci/l
beTtTa 2. FoynalVk Minkslya$l11() §a a8o$lan'an
X-<FofBA<B/]

n3klanu lageslash wnlA? -cM-3bxasiik rariib bian len§ kucbU
bodladN

Kellln18an 2-letTaclaflla3(Huynlng 13boii Jucla bat 3ocMa: X
ya r oalda 3bxasVik laHb X<MY o‘nnK £() oymak
nTk3lya$l bo'13T. By bolga ?(-) Tonolon katayToycb! ianksya
ekanHEWan 1/()"K(K) ya (5) cla/ =C/ éeb o/b

£/(X)<£1/(I) (6)

lenfsMilkka, ya't foy(3aMk WTkslyaslga asoslanSan X <fT
larHb8a e8a boTarTk. AK3TCba, leoretatng 2) ya 3) punkanga
asoblawb, (6) TnosabalnTE (5) 1len§512HkKkKa 1en8 kucbH bo‘Hsbliw
KekWw'b cLLaranur.

AyUb o ‘Wanlar o‘rEawl8an x ~ nXx2(yok! £~,(f2) 3loxasllk
lariibéa 1en§ kcb/ bo‘18an smylclafl {a3cNari KeMmn3b MMKOLLILL
beracH:

e Har sangay x"k ucbun k(x)>¥F2(x) yokl

K(x) = 1- K(x) <1- Fr(x) = F2(x).

B Irk la51lwollar Ex(-) oroall <n -larHb

E(EX(XD) <E(EX(X2)

ko™MwsMpa Moéa et T TKT.

 Har™angay / eB [ (ya’w katayToycM bodltagan yaTo3
Tlefrallar Tay]ung) wkslya ncbun
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TX,): VE)<1K(x)< \/(x)c1F2(x) =E /(X 2)

len£312HK o4nH.

. 8loxa$Hk larHb x {-<{Xr Har aanéay oycla/IHk iLuk3lya8l £/(¢)
ncHuN E11(x)<EN(Xr) 1en8s12Hkm ba’ani3Maa 1ens kucbH boYalll
(30Ka3Txk laribnlng konMsbpga l1a’nl” eHHsbl aklvar TalewaHka
ncbunucla T M T M3oManalll).

2.2. 8lop-1038larllbl

Anyléa BIr n3klar ucbun yw”onclas: 3loxasHk larHb8a
w3balan kucb3Txo” bodlSan la™yoslasb m3MHT kellranur. Bu
mnlw bat len§ kucbH boY™an bar x!1 1a’nllar oruaH KWHH3DB!
Tut3an (ba2t Hollaréa nw 1kktcbl claralaH $loxasHk larHb -
3ecow! (leSree 3™ocbasiic oMer <lébbaT notlasbaél).

Ta’r|l W3k  bosb"a x 2n3k8a 13balan 3lop-1033 Ta”no3lla
“wllyor” geyHaé!l, afar Har"ancky <I>0 ucbun

E(x,-ay <E(x2-ay 0)

eng3izHk o™MnH - boYsa (bw yercla bar sanéay a 3onm wcbun

a" —Tax(0.a) Tel8l 13Malllac). Xx ya x2 laszocHity T1/ck>rlar

orazlcla8l 310p-1033 TMNo3abali X x-<dl X r Ko ‘nT3M<la beHanacH.

Kellwl”an n3art 1xposlasb m3mHNT notlT “mMyMaucba
3barMab oYlsb TMTKT). A8ar X - 3u84ula KoTpawyasltn§
Ta’lwnrtuééal clayoriclagl (oclalcla blry!l) yakmnly 1o4ioy rw~clon
bodHb, uanéaycHr <}>o0 3on ucbun X <A 1en8312Hk baJanlsa,
318"nrlalan8an 3bax3"a becb fanéay lodloy benknaycH (ya’t blror
baxi312 ( 318 ‘wla) bocHsas! ro‘y bensM nalyasléayeikazHS8an rarar
n clan lacMk bolza, n “oplantaycH). Bu n 3onT 3u8"wrla
3barlnoTa3w T8 8aroY1yokl KoTpaTyaTw * 318‘urla laolyaHcla8l
3aritan8an xara™alart Msob”a olacHSan cbe”ara geb 1usbuiuzb
TWNKT. BeTak 3u8Mrlakotpatya3ting lodoy tluclorl
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AyHDb o‘LLI8an yoriia blMan 1mrl8an 8m8‘wla sMarbaotuakn 81lop-
1053 (81:0p 1033 - rarar lo‘xlalllac118ar) now! bllan alalaal. Lllcla8l
<l 3o0n su§‘uria iransHras! Msoblawb, nn! bcl§llasb aTtaMast
ymrxcl/Ik uonmnlar a8031cla atal8a o3MrHacl.

Cwylcla8l letwa n3klarw (lasoclllly 1t<lorlar) Dipgeoslasb
51op-1038 n3nHTNS TolLlyaHw oyclxitasbHralll.

betTa 1. A8arX laso<lllly nnugor ucbun E X Tay”mc! bo4sa,

E\X -~ =ETax(61,X) =](1 -F (x))A N
a
len£HK o ‘nnH.

Bu yeréa f(x)=Fx(x)=P(X<x) lazocHity nnaclor X wn§
Nap3Tio! iTk3lyasl.

13bol. A&ar 5(x)=1-F(x) geb bel8Hab, boYalab TleSrallasb
Monnulasl(lan I‘oyc%alansaK,bar"an,qay A>T AI:>o‘1§.an(1a

[(ar- cl)clF{x)- (a- cl)8(A)+

len§HKW yonsb TU TKT ya

0<(A- a)8(A) < A5(A) - AT</F(nr)< [*</F (*)
A A
babo o‘nnK boYacH. BeTak

00 A x>

- CYCIF(X) ~ HT |*5(g:)ibc= N1 - F(X))clx.

beTTa 13bo1 elHH

¥non(wasr la’mlla kellrM”an 3lop-1033 TunosabaH batTa
lasoallly T17<lorlar 3wiiga s3rwy larHb o‘tala(H. Haulualan bat
b Tmnosabalwn§ 1wwllyMk ya reitekslyHk xos3salan o3on
lexsblnla(A.  “mslllyorHk” 4% nT§ ani3iT TemkHK xo033a3!
ba]anH3b1nl Amyléatlcba lekn3blb kof13b TU TK T. beTTa<la8l (2)
len8Mkka aso3an

K=12 3)

ya oxllM(lan blr yay!(la xx<8x2 X2 xx Tunosaballar
bajanl8an(la
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(4)
a 4

1cn8uk o‘nnlM boHBM kelTb cMisiacH (f =\~f). Jewak, (3) ya (4)
len8Hklar8a as3o3an K~f2 Bu yeréa 3lop-1o33 laHb (“%)bar,
3loxasiK lariib (4A) Kabx laso<lllly nw'clorlar orazlclag§llarHb, T03
MK pTo! Mvnkslyalanw 1a™o3lasb laribl clebiixsbunilacl. 81op-1033
laHbL Ta®no3Ma T3balan “yen8Il solcHg (F(x) =1-F(a:))” 8a e8a
‘bod18an layzltollar “wlllyor” bolaél.

bewTa 2. Munosaba! X<~¥ éan X</T¥ o'TTH bogdkbHSl
KelTb cH1"acH.

Bu lettatn8 x3boH (3) ya (4) len8Hklarclan beyoslla o3on
ko ‘nnacl.

betta 3. Mwunosaba! x<&¥ bar “angay <1>0 wucbun
Efrx(cl,X) < Brux.((1,¥) 1en£312VIK bajarlHsHI8a len§ kucb boYacH.
Bu xulosa

0

ETax(/1,X,)=<1* ~A(\-FKX)4x/1=\,2, (5)

len8Hk(1an kelTb cHlupcH.

EncH K(A) kataytoycM bo‘lta8an [wunkslyalar 3ninwng
myllla8llo‘plaTo3lisl

KXK) ={/;/€ K(K\/- gfayarls }

ya'T K(K) 8aklrmycln “ayans £vnk$lyalar ST T Ko‘ratl2.

Teoreta 1. A™ar ry<y fr Tmnosaba! batarl3a, bar “anéay
/e K XK) ncbun

E/(X,)<E/(X2).

Bu leoreTtatng 13boliclaymsorWa8l letralar<lan (letTa 1-3)
Moy<lalanac

Teoreta 2. TasocHIy Tla<lorlar Xxya x2 lar ucbun *nyya”

3barllar balarll3r:
1) B laso<lllly nu~<lorlaTT§ o‘rla alytallan odraro lers,
ya'll £x:-—-EX2—T.
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2) 3buncky [x},x2] oTWy wayluc! bo‘llb (x, <x2), bu oraHaMa

1103 1aygiLlio: I7IH1K51yalan oiraro len§, ya’w

F.(x) = Fr{x\ xe[x1x2\,
3bun bllan blr ya®Ha x<xr bo'l8ancla F{(x) <f2(x\ x>x2 bolManc]a
e3a "(X)>f2(x), len88l2/klar o@wnll boYsw. Il bola "¢
wuo3saba! bajanlack.

18bol. beTtwa 3 wnf 13bolgast (5) lenSMkéa azoszan *>*,
bo‘18anaa

Etax(x,X,) <ETax(x,X2
1en8312/1k Balarl k1. O30n Ko ‘nnackk! x < x 2 bo4l8arcla e3a
Ewin(x, Xr)>E Ln(x, X2, (6)
80é(1la Tmlobaralar yorclarl(la 13bonch bos ALLSH Twnk1nkl?
bar yanéay cl>o0 ucbun EXk=T bo‘18ancla
Efn(@, XK + ETax( Xk~EXK+<l=T+i1 7
len8NK o4 T boYac ya unckn loyclalawib, batTta X lar ncbun
‘baJanla(18an
ETax X"y ETax"X"x) (8)
babow olann2. Encl {eoreta 2 n!'ng x3boH letTa 3 ya (6), (8)
Tvno3aballar(lan kelb cLLacl.

punyléas1 leoretacla lacaposlana(Vifan lasoclllly rt”~cloTT8
o‘rlaylytallanw len§ bo‘sbllalab eHkaaycl.

'I:eoreTa 3. Farar "MayWkXya y lazocWity Tluclorlar umyMas1
3barMarw sanoallanlr3t: ex<ey ya 3bunéay c¢>0 Tay)uc!
b0‘13TK1? x<c bodléancla £x(x)<fy(x) 1lenf312VK, g4:>c boY”anga
e3a FX(x)>F¥x) 1en83i2Hk batarl3r. 11 boMa Two3abal
o‘nni boYack.

13bol. “mylclagl

Tr(a)=E(X-<I'= A\ -F yn)cln
a
3lop-1033 altazblwsbry (MTk3lonalw) Ko1a 112 ya



Aeb belfnlayru?. A8ar d, </12<c bo‘l3a
A(,)-0(M)= 1(F,(«)-FA4»))"<0

lenf512HKba3arl TacH. Bewak <l<c bo"17ancla AC?) 0 ‘3uycbl boYacll.
Ax3wcba, i>c bo‘18arclaesa M'vnk3xya AC?) katayacl. 0 ‘r-o7nclan
raysban  bo'l8an  Tx(0)=EX  len8Hkclan  [(0)>0, A(ga)=o
Tunosabalarw o@Ti2. Oxiw§Harmi ya 1eoreTagasi ex <ey

3lrarllanii M3obga 018an boHa bar fangay </H0 ucbun (o) < 1y(4)
,ya’n! Xy tuno$abal§a kearnrr.

Eslaib oYaTi2k!, X=¥ len§HK | ya r lasoclllly T1™(lorlarT
Mr xN 1&'\81tlan8anl1MLL, ya't P(X <x)”~P(¥<x) len8HkT 1lccla
elacH. Taszoclity rurclorlar orasla™ <pe 3lop-1033 ya HIr xI1

nT\unly 1sp8unolfa eSa bo*Hsbk ~  Tunosaballarui

awulasblw8ba yodawn*an “myicasy leoreta “i2idarH ya
MoypaH boYackL.
Teoreta 4. A8ar X ¥ Tunosabal ya EX=E¥, OX=n¥

len8Vklar batarlBa, x=r, ya’t X ya y laso<lllly nw¥(lorlar bk XA
nTwwy 1a”311ol8a e8a bo'lacll

13bol. TeoretanTf 3barllarl(la keHb cblpga(la, Ex2=E¥2
len8k o'nnl bolad/ Bo4laklab Tlefrallasb yorgatl(la

«‘-8ap|-|—(|) -a g -

=2 (1- FX(X)ax =-2 HelTx (0 =2 M TX (Y =E¥2
0 0 0
len8Vklanm yora olarl2. BeTtak

o)

N™X(X)-Ty(x))ck=0 )
0
len8HK bajanlacl. bekT leoretawn§ 3barH8a asos3an x<5ly

Tvno3sabal! o4l boY8ar ucbun (9) ga8: 1nlesral o3Hga! aytna
TX(X)~TY(x)>0 BboYacll. Betak Tx(X)=Ty(X) len8HkK ba]anlacll.
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EnLL Ceorewawuné ~boi T(x) Mwkblyalar To3 3w on bk
Uy Taw awplablitclan keHb cMsiacK.

2.2.1. 8*op-1o«8 laribla$bnug TyananLL K xo™xalarl

1 En§ ayyalo {aasTioartng kucb8!2 yaaMakLLI3BMTnB s4of;
HOB8 1ariiw1 $alaTth "olM3Muw Nayé elaiio.

Teoreta 1. Farar allayHk 1klala

{F2nn,n>\}
las8Hnollar ke!Ta-kelll81 T03 raylsH(la fx ya f2 iu3TioliaTa
Knek<b12 yasa!lnla8b8r, ya’t
F\,, ~>FDOF2n~~~yF2, n-+ oo.
Bularéan lasH"an (f =1- )

HTlFM(«)N= [f*(n)N, *=12

3bail ba“ankb, bar Yanitay ,,>\ ucbun £~ N f 21 TMnosabainar
o‘nnll boYsa, frua f2

1*bol Hagpalan bat leoretawn§ sbariian bararHsa bar

flanaay x ucbun
» ®

v F kn(n)n= £ kn)cn, k=\,2

1Nk Tunosabalar o‘nn bo‘ladl OxsuMan e3a batta X>0

nucbun
()]

17 PAY «<HT |[1? ,(WIn,
*
r

yaT
20 co

AL (M)Ou< |F 2mclu

1en8812Hklar keHb cllsiacH. QeTak fI  f2Twto3abar baJanlacH.
~ 2. EncH ~8ltollawllMNg§ koTtpo~LUyast! ko‘ratk. E3slaiib
0 laT12klXya y y*dncH3aunn™ Mk~ wioit
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FXN(x) = P(X +Y<x) =Fx *Fr = \F x(x- nclfr(n) =

-00
ao

= - M<IFX(n) = Fy * Fx

co

1fo(la bMan anlalama(l. Bwu yeréa soYknl”an (*) araHw
nkl31tollartn§ kowporx18lya5l (1eb alasbacH.
betTta 1. Tasocllly rwsclorlaru so0”3bT3Ma 31:0p-1053 laribl
3aanacH.
18bo1 O30n Ko n3b WWKLWK! 3"0p-b33 laribl *o‘Eif cblusclatl
*«=&»}> xes
Vxnkslyalar 3!nii bian awiylanaél. Bu yer(la

4(«)= §,0>M «-*)+

ya ba™™aian bawl, >0 ucbun
00

00 [¢o]

E\x-a\= ~(x-arafx(x)= [F/*Ne (*)= |(1-Fx(X))<b

len8lKlar o ‘nnH boYackl. Beyosla ko ‘rracllla, F3liitok3iyalar 51ni
arSutenlw  31l3blga  wsbalan  Tyanan! boMadA  Oxarsi
len8HKlarclan kelb cLLMaclLla

(X<51¥)o{Eed{X)<EE£AT)).

EncU lewTa 1 wn§ 13boH f& lMunkslyalar S51rlUTtne wyanan!
bo‘H3bHSi(lan ya ox1r81 1en8 kucbHHK wwnosabaH bllan
yakvnlanacll. 8bun(lay ulllb, a8ar x I/.,xn bo§‘buzl7 lazo(1llly
LI (2orlar, 75.., 7M1 baw bo8Hu3171a3ocllLly rclorlar bo‘Hb

X, < $1¥n /=1,2,..,«
Trno3abalar o‘nnH bo‘13a

n n

H H
3. TapslwOllanwung “on3bTtas3l arallcla 3lop4o33 1a Kbl
3aManacH. Bxnaicbx  maybaléa la“sxtollarwn8  ““onsbrasx”
wmsbuncbasuu eslaiib o‘latl2. CHuciasr B paratelr8a bo§8‘H"
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bo‘18an lasswiollar nymsbtadl {f(x,8)} w ko‘rayLlk. Bu yerita
Xelle€ec /I cleb Llsoblayn2. Oetak f(x,B) (agamno! Ax&
lo‘plarcla aw”lan8an bo‘Hb, 1xityony ik3it-lan8an B =s0e© ucbun
F(x,80) (asi8rT 01 MTK31ya31 boYalll. ParaTeiiTk Maro B ya nwing
Borel lo‘platlan 515letabl (o--alpebra$l) £ clan flora! (B,£ )
JuM|k oYcboyH &ro <leb alll M. Aylli8anlarclan keHb cllisacllla,
F(x,B) MTKuya g bo‘Y)cba lawBltol, B arautenC bo‘ykba esa

°'1cboyH i Tk31yacleb M3oManacl/, ya’w bar yaniay xuax bacjiy
3onlar ucbu

{B;F(x,B)<cCc}™
TMnosaba! o nnH. OYcboyH (©,£ ) Faro6a aw”lan8an ebHTOLUK
0°‘lcboyl a(-) ucbun

A(n)=|F(x,8)B(M),x<EHA
e
n>rtnla bHan awyvlan8an (ag3to! H(x), F(x,8B)T a- ebhTOlHK
bMan “yon3sbluasl’ c¥balalacH. Masalan, aylayHK A(x) yariin v ‘a‘n
cb1214 (°«>) a awslan8an ebiTolU K 1as3iinoin bo“13T. L, bolcla

HX)= \d(x/ 4N <u(n)= |b(x/>m)A(1n) (D

0 <)
nrwmnla bHan awsnlan8an :a”3to1nortal raustiobin A- ebinToll K
bo‘ykba “sonsbta3si” cleb KOsburla<H. O3on ko‘nnacllla, a8ar
slan<lard norta! laTi0l mMcbun PIX) =P(x) bo‘l3a, parateMan

(0”2 bo*‘18nnonna! gonunnTt§ (aa3inoii

lenfVIk blMan awplana<W. A8ar oxwr8Ma parate!;r o2 (0,®) oraltcla
oYratar Habl Mlackgan W<0 a2<) laso<llly Txgéor cleb
LLsbuAb, LLITHIE 1a751111011M1

O*) =N<T2(«)<.*), *>0
ban belflMa8ak5 (1) MoTwaa bllan arnglan8an las$wiol, norta! ya
Alx) laabtiollaTtT8 “sonsbrta3l bo‘laxll TasocMidy wwilsclorlar
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Kelina-kellist X°X,,... benl§an bo‘Uk T03 OfATor Funkalyalan
keina-kelLIS1 fpF2.. bo‘13T. Buiw nalvral YyTtaYart uabul
YnNYeM V *aso<lLLly Txs<lor ucbun, 4,X,,XT,... bo§‘Hsis12 (asoLLiity
Tic]Dorlar kerTa-kellly1 bo*13T. Tosbbun

Xr="1(y =nXn

lazoiilLly niiuor, kelta-kerLUcw VinakH6y-ToTenLL

lo*x4ainl8an Alytan aeylla</l Bu las<xxly Tlu<loTwé {auzix/i
nTKBXYa3! ncbun

F(x)=P(X,,<x) :’\IP(X, <XM=n)=

=r/>(y=n)P(X,,<x) =£_pn/.C*)
ho] A
forwmla o ‘riwH boYack. By lerHk(la
pn=p(y=m?n=12..
ya

rl'lx)"T(i nFn(x)- 2
O{T& (2) lem8lik bllan awMan8an *asemuwyl +,,(an){F,,m>1}
Dk[3lTollarT {5, nE£l} eMTolLIMar iiy3Tion bllan uonsbTas!

bo‘la<ii Bricl X ya T, laso<lllly ufilorlar To3 raylubéa f, ya am
{auaTto! IvinkBlyalanua e§a bo‘13T (1=12,.) ya {/',121} ke(Ta-
KelLIk ebiuolLIk 1as3xToliin lasbK)l al13T, ya’w ular ucbun

PO, 1M £p=1.

Teoreta 2. A8ar K<8Q, ;>1 Tunosabaiiar ba™anka
® A

H #H
1$bo(. Betull wnn"sTioriga e8a bo‘l8an {/,,1>1} laso<iity
T 150MarT Ko‘raTi2, ya’w /, lar nckun

I>(/,=1)=p =1-/*(/,="°), I%,q =1
len8Hklar o'nnH BolViecH
TasocHHy r\(lorlar ke!Ta-kelllklan
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X,72_ Y.
bo§ ‘1512 LLzocity T17<lorlarclan lasbkll lop8an boUy3sT. (3nyMa!
lazo(Niny T1™(LorlarT

X = . T=ELY,
11/A iy

1/
=1
Ko‘rati2. A8ar nlart sasllio: 1\Tk8lyalaniw T03 rayx3béa f ya
O 1ieb belslMabak,

=5>., e=23
= H

lenfHklar o‘nnH bo'la3L Oetak, £ ya o lar {*/>1}{c;/>1}
lansTiol  813letalanTn8  auonSbralan”  bo'lall  Ayb
oyMn8anlar8a azo3kTb agnyMaw yora olarw2:

E(X -4y = |(ar- DIFX) AP, (.- ch<IFx)=
4 A N

@ @
=N £ (* (-<N)+< -<0+=£(I-</)+
OerTak XqE/kTmnosa'ba! o‘nni.
4. TasocHIy 3oncla8l lasoclllly Tla<lorlar y1£7cM81 (b3ocKity

y18clnilAar).
TeoreTta 3. TasocMity T!u(lorlar kelta-kelHklarl
b X1XA.. X9,
ADYD2Y ...

boé* W31 2 lasoc1ly nH\(Llorlar(lan 1asbki1 (op”™an bo‘13ln. Bu yerck

N bulvnnalural axytaHarnr uabu! siAnycM laso<Wity T17(1or bo‘Hb,
P,,=P(M=n), «=1.2,...

la~31toléa e8a bo13T. A8ar {11 «>1}, {K, «>1} 1KK11a 0‘raro

bo84/~s12 ya Blr x111a™8unlanSan lasocllity Tls<lorlar keiTa-KeiHka

bo'Hb, x, <Hx Tunosaba! bajanlsa,

M3bol. To*laebToLUK £ortnlasl ya bo§*Vugi2Hk 3bar!lan(lan
foy<lalarb
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= £ e, x-<xb=r)=E 5" (eP ©
len8MkT yoraolawl?, Bu yeréa
F(x)=P(X(<x)=P(X,<x)
X, - {asoallly nn”\(1lorlatT§ wnwnry ~31noi.
¥wonclagl (3) len§UKT xabollasbek oUkaxiAan Tuloba2alanm
30421Wa-80'7, fsaylanb

o O

A=

1en8Hkn1 bosl VB ya wunéa 6'(x)=p(¥<xX).Teoretawn”
3barii™a asosan
F()<mB(x) (5)
310p-1033 0'nnH otacH. En(H (3)-(5) ravnosabal/ar ko rsa&kLLo,
leoretua 2wwn§ 3barlan
FAe*\ an0'\ 1=12,..
bol8ancla bajanlackl. Oeluak. leorelua 2 8a asosan

“ »1
Teorewa 3 x3bo! eHL(N
TeoreTta4 .FararaayHk {xnn>\} n3kiarboé'H"312yabxrx\
lasisynlangan, wmsba! bullin urytalll ™ ya T2 laso(Aiy rruclorlar
e3a nlar8abo§‘Habo‘lTasT. A8ar /7 <1 1y2 bodlsa?

n

3. ~~ n=l2..

3lop-1033 Tno3abaH o ‘nnH bo*1al/
M3bo!.Manity bo‘lta8an ~>0 3oTnxiiksMan”an(lebbl3oblab,
T =E {8a-<£y
MTK3byaT Ko'rawi2. A8ar bar uanéay </>o0 vcbun
E/(M)AEI(M) (6)
Lenmpl2V/K ba'arl/Ba, (eoreTa 33bo! eH18an bo*1all BunT” ncbunesa
(6) lemBl7lkclaf! /() WNTK3xyaT Kataytayck™an ya “ayan”™



ekanH8ww kcrsaHsb yebrH (8lop-1035 lau03la$bnt§ Ta ’lwn
xo38alangan b1/ a azos3an). OilaMa N3k Xx>0- Taniy boillTagan
TXgor (leb L3bwnl8ar wcbun, £ML<£,, EeTak /(«-1)</(«)
lenf£312Hk batarllacH, ya’nl /(«) vnk3“ya kataytaycH 8an boYacH.
Funkslya /'(«) T uayany bodH5bHS1T 15k011a3b uchbun

enpg3xrHk o‘nnll bollsblw leksblratlr. AylayHk, x,yed,r>0
'bo*181n. Bu bolcla
(X+y +2~N)++(x-(M)+>(x+y~<1ly +(x+2-c1)+ (7

Bun8a ox!r8l 1en8812Hklanii bar 1kkl 10TOWT a+=Tax(0,4)
ocla oegaH oHb cblalsb yelarH boYacH. Ew (7) Lené812Hk<la
*=f2>Y=x»2=xn  bl3oblayrl?ya uncla

ekanH Man foy<lala5ak
/(n)+/(n~2)>2/(n-1)

' 1en£3121kT olatl2. Ox1r81(3an /(«)1rTk3lyaw uvayarly bo‘VBbHe1
keHb cMugac.

Nalua. Farar yMayHk, [Xn«>1 ya {#n>\} kkMa bo§‘Hs12
ya b+ xH 3w nan”an laso<Hiy T1a<lorlar keiina-ke!Hklan boys3r.
Bulun ya tmusba! ylytalll mux ya n2 laso<llly tluclorlar 103
ra¥lsb<la{xs} ya {K} lar8abo§‘laboYTtazéan <  TMnosabal
batarllT. 1] Bolla

18bol. lMnayiyaan bart, Neoreta 3 aso3an
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? 7.T Mwrakkab PviaBeon *an8lto«anya KokMauinTtoi
TasolUity y18‘1<U

ANo‘sblMmycblar 3ow J1 paratcln X 8a l1en§8 bo 18an Pwuasson
A3To0W 8a e8a boH3T. A8ar X bo™Ma3x/ rasoiily niis<lorlar
wnwwy £(x)— k30! Lnk3iyas: bMag 34 bnnlcllugn
boY3sa (4) &nnula8aa3o3an

o‘nn/ bo*1a/1. Ma’1mTla Puasson bugaLutoriline bosl
AMnycM wk5lyasl

Oszar81<3r Puasson *as3Tion ucbun bosl auycM Totenl;lar
VTk3lyasl

5k(2) =Ee* =ax{e!)=exp{a(er-1)} (2)
ekwsHAwW olaw!'2. Tasocy y1£17<H 8™ mcbun

PX =) ="\ 1=012...

bo'18an boMa, 8MPwua33on laso<lllly y18 u<Hs1 geyHacH. A8ar 8,
y18fikHc1a8l uo*3blivycbl x{ larwn§ bosH ~MuycM Toweniiar
MWK31ya3iT /0) =Eez1 <lebbel8Hazak, Pnasson ylpdiHsl 5* nws
bosH slMunycM ToTenMar MTk3lyasl

1,,(2) =Ee™ =wmx(/(2)) =ewm)~) (?
fortnla bllanat"KT3M M 10paT12.

Taso<HHy Pwuasson yi84r<H3wilM8 {op3rtoHT Turakkab
Puazson laysltoH peb alalaél. Fortmla (2) <lan bosla oHsb
yor<lanm<la o3on keHb cM”aclLll

=1 =4

Bu len8Hklar <tbirel lauzltollar 3lni<la Puasson 1a31T1olTl
ox1n8acba xaraklerlay<H.

Anar EX{=a <lebbelS§lNa3zak (3) <lan
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E8K- fAa
wasbbur Yal aywyaHw bo3 ulati2. puylcla8l Jutlalar Pnasson
lasoclllly y18UnclllanT o ‘rEat8bcla loy<lall boYacli.

betTta 2. Pararclrlarl /\*-A bo‘18an n 1a bo8T1"812 Pnasson

{asocHEy Tluéorlantné yif£‘TcHs1? parateM boY”an
|

Punas3on 1as18:Tol18a e8a boMaéb

1$bol A8ar 8n=xx+...+xnbo‘Hb,  boETiLlk2:parateMar! x
bo18an Puasson layzltollanéa e8a boYsa, (2) clan

& * =Ee*(X, +...+X,,) = Ee*'.. [Ee*- =~ n

lettant§ lascH"T113bo1 elaclioan 1en£|‘| KT olaT12

TeoreTa 5. farax uyllalayHk, bkor N bocH3atn” ro‘y bensMar
30T, parater:i s boYran Puasson 3T [1”a e8a bodlsT.
Ho(Hsalar 1 1a8urub bpalsalan8aajralHSan bo‘Hb aTu bo(H3anT§
/ - ncbl “nrub”a 1e8rsbH bodH3bHK ebHTOLLN bo3b™alar8a bof ‘HN
boTTa8an boMa /> 8a lenf boT3T (/>+.+>,=!). A8ar N (l€b
/ ncM 8wmb8a 1e813bH boT”an bo(H3atn8 ro‘y bensblan 30TT
‘bel§Wazak, LLisckHily T1clorlar bo§‘Huz12? parateln sp;
‘boT”an Prnas3on ~onwu bllan 1ag3lTlanacH.

13bo(. ToTa ebHTOLUK Fortnlaslfa asosan

p@a==n)=1;p(4 =0/N=nPM=n)=

Bunéan lasb™an

;o X~ de*= Il £ .e*
yD 1l
H

OXIEl len8Hk A(/=1,1) larT Pwnasson lasltollarl8a e8a

bofH3b1181T ya bo§TIN812:H8IT 13bollaych
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Apar Puasson. 1ag3ltoiwng parateM AT (o.00) OraHA<la

DK 1317 1angan laso<Wity Txugor eb M3obkb, wn nnT§ Maupunoi
bodylcba oHn8an “uonsbTas”a” Kok3 Dk151ToH éeyllacll. Bu
aiTomng Maxty lanint anyia8icba kelHN8b TM TKT: £arar
oayHk, (0,*) oraHcla ulytavar sabu! ulnycM, 8<rvkily éeb
alalnycM 3sbuncky n {aacclLTy T1s<lor Tay]u(1l bodHb, /T Slaso<llLly
T Mown8 n=A bok8anéas: 3barlll "3unoi, parate™n n
bo‘1pan Puazszon gonwn bllan at”kn3a, b1 N lasocllily Tluy(lor
Koks 1as81To0H8a e8a pgeyxlad/l BeTak, vy (n)=p (a <n) - LL3ocKity

rws(lor n Tn g 1au$iT 0 1 Manksxyas! boba,

puyl(la8lleoretacla Lo~ blmycbllar 3oxm N Koks {ausTroinga
e8a bo‘18an 1a8oéLLly y ! “urllirc3a51op-1088lariibx 8a™la8bliFtoX
elLbcl*

TeoreTta 6. TasocWity T1”clorlar {xnn>n} bo H"3xr ya Hlr X1

12\ 81T 1an8an boY3T 1klala

1a80 (Hity y184rllilar(1a81 ~o"bUnycbWar 30T s, lar, n, 3AuKIy
VorkBxyadarl (y=1,2) ncbun m<gn2Ttunosabal balanlst. Bu boMa

Ao—=n7

X3bo*. Teoreta 4 8a aso3an, M<kJI' Tuno8abaltng
Ba]arllsbxt {ek3bt3b yelarH bo‘lalll Buwng wucbun oMT
k<cl<k+1bodl8ncla £(nr- n)+1klatM8oblayT12

=E£(NF-*)+(</-E)IXnN>K +)),

ya’'T d Tn§ hTkelyast axla/ick, v TaleTaHK Kulllta K<cl<k+\
oraH”"éa cbi121M 0 ‘2 «aracH. $butnfE ncbunbart

£(N-N)+7 =1,2[>0
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LLI xKT o‘r8aTsb yeiarH bollac. ¥u”orkiac1 (7) 1enEHkcan ya
fawTa-oKsWoNTEé Ko‘nwsllkan loyclalab ~myrgad. 1en8Kk-
1any yora OKrius:

E(NT-k)'="~(n-kK)P(m, =n)

00

(T 1)Jewn [(a-")" (a) <=

Bu yerclas1 "ay3 icbiaar1 1cbkl Tlefral £(ny-m)+ 8a 1en§

boY”aT ucbun, N. <3 b2 THNo3abal ieoretacias1 n, N2 3barian
kelbcbxpaalll.

Ns*13a. o ‘xa uylytallar l1en8 boY”anck Taniy buwotlal
1243170 1, Pnasson A 3110 i a wsbazsan Ko4rou, 1i3k8a e8a boYacH.
1$bol o1 (Mn81 leoretaclan F oyckkT3b”a baraka! M1a T 12.

Farax aslayHk, 1a3ocMity wiAiorparatein s 8a1en§ Puasson
1aa3unoin8a e8a bo‘13t. Bu bola (7) koaTacllkl T, éa TO3
Keluycbl 31rukity 1a3ocity Tlu(lor 7 ncbun

-PU1,=5)=1

E3kiib 0'1la T1rk1, Tanily bwowk11a™3iino1 ne(a,n) 1KKakK a

ya g(o<pa<l) paratewrkr£a bo"H” boitb

(8)

W)rrmla blan anicjlanacl Bu yer<la k=012.. Alytalart uabul
ALk A8ar a=1bo"133, (8) clankoaTa(1la

[>(N"*)=I"a &0,12,.
8eoTelnk ok[sintoiw alglayc ya bu yer<la
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1 N
P=14> 1P
Farax ™MlayWk, 3lmkity laso(lllly wipclor n2 wn§ robHK
LLink51ya81

boYsT. By bolcla(7) lortnla

Hv _nbT N'Ne<'%n=1"fA. V .
g)*!r(a)g“e -nr() (1+,)-*

bodHb, oxws: rortmla (8) bllan wllla-n3! LkbacH EncA
wr=ag, S#2-a g(\+?) bodladl ya a?=9d boYsza, Ix J12
Tuno3saba! bajanlacH. (e =£42  <ox2.

Teoreta 70'rlayrtallar 1en8bo% > na, blnorlalla”3ltol
Pvas3on 1aa3rroll8a wizbalan kaTro” n3kka e&a boYackl.

13bo(. (3vylma8llazo<llLly wi”éorlar y18'T(H31

5. ="+ »+ A7

bo*Hb, buyenk /,. - bo§8*H"312 ya BeTulll

P{{1=)m4 =1 =0), ]=1..»
A3nno&éa e8a boy8an lazoélily lur<ilorlar bo‘13T. Bosbuacba
aylman(la, ‘brotlal-pmasson 3xeTa3kk” n la bo§;Hssir

larTbalarcla 4mlnglar” 3oriA, bar Blr - ncM lanba<la “ynlng” rody
bersbl ebHTOLLUM g} bo'13T (] =\ Taso 1y wils(lor Bn e3a,
oacky BetulN1 3xetasl(la bar bir lajnbacla8l “ymiix]”
?7=-*1+~+4.)

eblTolHK bllan roy bera(8an, n la bo8Tias12 ia]nbaiar(ias:
“yuink}lar’ 3onmm bel8Mao3t. beTak, Bn paratelrlan n ya g
boT"an Bi(n,z) broTlal lassltoll8a e8a boTacH. 0 ‘7-o0°7n&<ok
KoTTa(11k1

n

BEBa=ng =""p(=E8H.
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EncH 8n<zBn Twto3aba! o‘nnll ekanll8tl 1nclmkBlya o”aH

18bol;laytl2. Afar #ynbalar 80T n=r boilsa, ya't
Ténk8lyant§ asost 10'8‘n bojladH Hatta ro‘y bensllar
eblmiolLiklarl
Al=Ar=~=an=r>

o‘raro l1en§ bo‘lsa, b boMa bat 8r=sn. A8ar bu eblTiolLiklar
o‘raro len8 boUYrasa, karlcla bk-bTéan Far* MMacl"an Kkina <, ya
U ebltollklar Tay}u(l bo‘ladl Anlallk ucbun sx<uy<p2 éeb
bl8oblab, 5H snxnw3obalnT8 batarllBLLUwW Fararaarwwr.

Enc o‘raro bo"Hus3k ya oldA8l kTl pgan 1a8oclity
worXaxanbat bo§‘Mg boYTaran /¢,/12 1aso(Wity T!géorlarw

Ko‘ranuz. LLarnlng 1aa3:Tro uanT
/m(/Cl=1)=p =1-/>(/C]=0),

P(her=1)=9.+42 ~ =®
lortulalar banat”layT12. Beyosa 1lek3sbTb ko‘n8b TMTM nk!
A+ T, +'2

Tunosaba! baJanlacl.  bertak, 8lop1083  lay”o3lasbnTE
KOTpo21181ya atall§a w3balan Tyarlanl: bo*H3bl8k1an
8» =1la +1n2+ - + /g, T7c, +1c2+ 0 + - + |7,

bekT fl+m2-p+a3+_ +sh=npg-ag=(n-\)g (en§Hko‘rinHbo‘Hb,

mnclan T(1mk8lya £3razi£1 azo3kn”™an boMa 1G+U1+..+/A  Bn{

TMnosabaiiv yora olarl2. Ox1r§l(lan /c +Bnx~8nlenfHkN1 bl3ob8a

oHb, 8n<mBn Tnosaba! o‘nnH bo‘H3blaa 13bonch bosll ~MarTr.
OerTak, TANK31lya oxT18a yelcl.

TasocWity Tickclor B niassuuon (bHiorwa! s8Kn,a)) 8 laso<Wity
TXAEéoTTa 3w s a,l=TY.Uwrl=0o bocl8an bola8Mar bHan
BT XTI, YnsorMa 13bol elll8an Ténk3lya8a asosan

VL
ya Bnx lasociny luniclor brotlal



1afs51LL018a e8a boYacll. ASar ra/=A bel8ma$bt kwllb, Bl{n,X!mn)

broTtlalla”3ltolTn8 paratelrl s bo*18an Puasson DLk[51ToHSa
yasiniasbi131i baulclanl kiassik leoreta<lan ya lau8ttollawiTg 3u3!
ya*nlasbunyl(la 3lop-1033 Twto3abaiT 3asalatab Xxo33asllan
Moyclalanzak, leoretariing KO ~n ekan%?21£a 13boncb boslM ylllsb
TMTW N boMach.

2.3, Ta"sTio Aarw (a™08lasb

Aklvar Talewarika(la lays!tollar 31l Kla (£a2031(1a) uslnyorlik
Ta’nosMa IurH x Lx"o3lasb mamawm KTH3baa lo&E‘n kela<
Ywoncla bk laso(lllly Tluclorlar wmcbun la”so3lasbnt§ 1
ebTolllk BbMan (yok! “peyari batTa }oyga” "<m"),

»Eatp"’"ir—ln nsnHan bllan latsblb oYckk KellwlSan wsular

ncbun ntntly boY8an karcblUklar(lan bw - lassoslanayolSan
lasocily  Tlu(lorlarl ‘bllla eblurolklar £arosl (n,Ap)(la
atalaw3sbl Kerak boT13bl blMan bo§*‘U”™ Ta3HNoWar Faxw
fF ={fan.)

ncbun Cuwyl(la kellinlacli8an laaposlasb m3mMan(la 103 lasocllily
nogaonart uTUTly ebHTOWK T[arosMa at”lat3bl 3bar!
bo‘Lray(M.

Flo'platTng eletenllan(lan lasbkiA lopfan larlAblangan

3ninllar lo‘platl FxFf = Y <a at™langan "<” Tunosabal
m3lnyorlk iich aylla(, a8ar(la b Tmnosaba! uylcla8l sbarllart
uanoaHanMr3a:

1) rellekslyVik, ya'T bar ~angay e F UChUn F < f ,
2) lrawlllyk, ya’t aar f <c,a <p boT3a f <<9
3) bar ~an6ay (F,C) e Fucbun yoki f <c, yokic < f .
1niHK (F,<) msluyorlik Tayéorn 6eb alalac/

118(MYo rHK bisob|. KellrlMgan "< Tnosaba! 1)-3) xo33alar
oruaH akstoTallk ray!sb(la atylanacH ya (f,<| Taygon eletenllan

“31f£allr” anlylasb mcbun 3onH xaraklerlslkalar loplsb Tasalasl
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bMan SHuE‘mllanarw2. Ayiib oYllSanlarclan kelb clLacllla,
larlan”an 'auluyorllk” (<) OA4stiodar £a2051 fFp& (arliblasb
TMno3sabai boYacll.

Ta’nf 1. Munosaba! «< " bl3oblanuycbl aeb alalacll, aSar fiia
3buntE<lek 1/(f) nMankstonal tay)mc! bo*Hb

F <c &un{f)<u{o)
ekY1Yalalenl/k Tuno3abait o‘nn boYsa. Bunéay [/{s) inTk$lonal

mlllyorik T(Mkal:on éeb alalac ya bwu WTk3tona! ya™ona
‘bodMnay(i: a8ar a{X) ba<goty 3onlar 1o4latl k <laat"lan8an sa4yly

o™anycll nTk51ya boY3a,

V{l=).-4q<)) @
6Tk3lo3ral meLUYorl/k TunozabaH "< Incllkalor boda<il AyLLISan
MKrT 1e3kanst bat o'nnl.

beTtTta. Aylayllk clya fiawkstonallar (f,<| Taygon

ektenHar! ucbun 1<V/kalorlar boMs3t. Il bolla 11{F), Fef

Ntk3tonal plytallarl lodplarl kita $buinfcek ualYy o‘suycbl
nTk3lya awylarsbl TuTkTM , (1) len8Mk o'nnll boclad

1$bol AS8ar are3EboMzsa, ax=-[f:a(f) =x} loiplaTw

athayrwr. V ya f lar BAla mslldyorlik TunosabaH <" wucbun
T<Wkalorlar bo4l 8at 3ababl, y (f)« V(F ) len8MkbaTTa f,f' e AX
lar ncbun o41n/ boYa</l.

En n(x) = Y {f),f £ x Mvnk3lyanl awalaytir. Bu bollla (1)
(en™Mk odin. A8ar x,y e K ya x <y boY3a?u bolll e AxC e Ay
nusHnomar ncbun £ < ¢ Tunosaba!; basarkackl. O etak

A(x) = Y (F)<Y(a) = a(y)
Twio3abarar o‘rT bo‘Ub, pPK) M Tk31ya ~a’Hy oduycbl bo*ladi
M1301 1. HaulNly gonlar JniiViklarl LofplaTtl
M2={(x,y);x e K,Z2e m} ("Yekrshkga”) “lek3l08rak {arHb” <leb
alalnycbl <o-trrosabalw cuylclaclcba KirlBb TUTKT: a8ar
(XDR2) e Mm.\(yp¥2) 6 K2 b0 133, BvboHa
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("17h2)<0 (% % )<*(*! < ~A)Y °kl Xr= Y1Y ax2 <Y 2.
LU cba wwurakkab boYwa™an wnlobaralar yoréanuéa kirLLi18an
n<0strno8abal:lw MsoMannycM ew a3H”a rsboncb bosW ulllsb

TUTKT.
M14012 .1kkTcM Jlar/TeH Towen!1an Tay]ucl bocl8an lac}5mollar
0)

<00
&2081LL ko'raybK. £ e F2 13a5wtol ncbun
VAN
"V =" XFE> n afF
bel811a5blaul kwlayHK.

ASar 2 1o4latl8a kwxycM lasslrollarl “kel8uslcla [Noyéaln”

n3klart (laso<lllly rur*clorlarT) lac[31T1ol iiTk3lyalarl cleb 1usbun-
3aK, b boMa Taletallk kull tat (Mwk3tona! Tf) Tak3!tal-

lazblupb, +f = Tcbo4l8anga e3a To3 Ll3sperslyalart T!TTal-
lasblwsb Tasalalan ymxa’a kelacH. (“ayc! MLb o4l an Tazalalar
oe2 naybaii(la

F <0 (TF,a;)<0(TC<T)
Tvnosaballawl fro@ KW1Ycbl xxidyony fya <7lamsltollar ucbun

o'nnH bo‘Hsbl bHan 1en8 kncbH boYacH. Bu n3anl bHan atalangan
F <c Two3abal blzoblanuycbl bo‘ltaycH.
A8ar Exgeb, bBIr eletenld {x}loplarcla 3oylaszb8an

“buracH™an” eblTollk la”sinoutnE lauzltol MTK31lyastl
LLIsbunsak, 1 boMa “mylclafl 3bakMan Ko ‘nnacllia3

(x<y)=>(Ex>BYy), (2)

Bx>
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Ko‘p bollar(la lagsltol: iiTk3lyasl ¢ w baror Bir bBocHidy
wiséor (wk).xwn8 WastoM éeb Ubunlac ya 1778 na*yaskla
(2) Tvnosaballla kucbaynsb Tn TK T (beiiyony lauzltol; uchbun).

xityony f,C e LUsasTxonar ucbun £ < a tmnosabal! o4l
cleyTi2, a8ar

F(x)>a{x),xell (3)
1:en8312V/IK ba3arliza.

Kellln18an «< "Tunosabar f ya c¢ las8wwitoinar8a eS8a bo‘18an
xya y*aso<llly nw'clorlar (nsklar) ucbun aw”lan8an x <kHy
Tvno3saba! blan 1len8 kucbl bodlaal. BuT 8xtTelrlk 1aaslrol;lar
ucbun natoyr3b elatlr. EslaHb o‘lwt2kl, fraaswo! x=r
mu1a8at3balan &1T T e 1nk(3eylalll, a8arbartTa x>0 mcbun

F(T-x) =F T +x+0)
1en8WK bajanlsa. A&ar {asocWity nnaclor xTn% lagswol NTK3xyasr
f(K) bo‘133, ox1r81len8Mk
P(X —T>8a)=P(X —T < —x), x>0
ekanl1181t bB/dAadl Bwu yercla x=T 3Knteya Tarkazi
MaoblanacH.

AS8ar f:0 e FraustoMar ntutly 811Telnya Tarka?n T£a
e8a bo‘Uh,

F(x)>0(X)7x< T, (4)
1:.en8312HKk batanba, f < ¢ Tunosaba! o‘rT boladA

A7ar x ya MasocKity Tlaclorlar To3 rayasMa fya o
$11Telnk la”stiol:lar8ae8a bo;13q, (4) TNo3abalbaTtTa x > 0 lar
ncbun

PT—t|>x>P(y—T|>%),
1en8s12V/IK ba3arLLI3sMT Ko ‘r3alacH.

Muwo1 3. Maletallk kullTtasl v, cW3persyasi a2> obo48an
nortal laa8tolw ®d”éeb bel8Mayk ya f = dm,0 = p" ,dl< a2

Bbo13T.
Bu boMa f < o Tuno3abal o‘nniA, cbunk!



lenf/klar ya ax< a2 *en8312Vik (4) w bawwa xlar ucbmn 10&n
ekan1181n1 ko43ala(.

OHb bonl8an Tnlobaralar asobl<lasilw Te1nK bo‘lwa8an yokl
bar X1 81TTelrlya Tarkaz:18a e8a boy”an Lx151tollart Lxao8lasb
o3on Tasalllar etasH£18a 13bonch bo3l ALLU3b T TKT. Masalan,

ya drfo ay3rouaT: paratelrlar 12> T9ar<ar lenfs512-
11klanu panoaHanWrfanéa 1xpo8lasb ucbun, Taletallk Kuinl-
Talarw kainalasbinsb “xoM3bM”, <VBperslyalarnl (L Tawuart
laruoul8l) katay!ll15b “xoM6bl™ bHan kellsbiirlsln8a 1o‘84
kela<H. Bu “keli3brrrsb” }aTyoTia e3a Ko‘p xalolllar ywura8a
kel/BLU wntKLw,

2.3.1. Tay8lllollarnllanso3iadbnw§ M3obLUnuycM nsniAan

1kkrcbllarllbll Toweninan Tay)uc! bo18an {agsvnoiar

Swilul Ko‘raTiz ya

bel8§llasblaril KTXaxTxX. _
TassunoMar 3T ~cla(tf,af) Juilklart la"soslasb8a

aso3lan8an wsiixyorHk Tunosabal:lanw o4anawi2. 11tutly
muulayl nararéan uara8anc'a, M130l 2 (laf£lleksto8ralik Tunosaba!
(la “no‘pol” - bu boa £ <C éeb blboblaracH, atar TF < TC
1en8312HK o‘nnH  boY3a ya bwKa opya oolar orasMa’
Tunosabaiar b13ob8a oHnTaycH.

Auwslanfan £2 51nlla 1a*81tollarwnE blsoblanmycbl bodl an
m3lllyorHk Tunosaballarlt o ‘ranarw/ ya bu Tasala f2 (1a’1
laszltollarcla aTuXan&an c/(“)Evnk5tonallany o ‘r8aT8b bHanlens
kmcbH bodlaH Ko'plncba 1albldy LluruoWariia  wmsluyorHk

wncHkaion 8lliali<la
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V(F) ~Tp- Kop, K> 0 (5)
wk$lonal pabml MUnacl.

AS8ar, wasalan F2- {PmaT €>x,a > o}bol5 lMagar norwal
lassltollar(lan 1lasbkll lop8an bo‘13a? (5) LLnk3tonal nsol8anlanga
T3balan becb baTt yoton boMTayar’. bekT yerari (laraJacla ken§
bo‘l8an f2c f2lagsltollar 3T¥ wucbun (5) Lnk3kTalan
lNoy<lalatb boYTay/l.

M13014. Farax allayk, f&u3wio* [o1]oraliacla, ¢ Mau3Tio! esa
[1,00)yanT 10°§8‘n cbir:llfla]oy'asb8an bo4l3T. (Suylclafl

0
3xeTalk 3bakl(3an (f@+)-f@-)=1)kodnaélla, bar ~Tbay
xeKucbun (3) *en£312Mk o‘nnK boYacl (F(x)>c(x)). BerTak,
f < c usllyorlk TvnosabaH baJanlacll. AyHb oYl8anlar blMan blr
yaulwné o‘w'a (M3perslyasl yelarll (largle<la kahia boY”an a
183017 3bunw”gek lanlasb Twnklnkl (taletaHk kulldTa
Klcblc bocl8anéa)5mwng ncbun

1r(B)<1r ()
lengslriikbarsangay k>o bo‘l8anclabalanlacll.betak,buboMa
(5) krHenypan £oy<lalatsb Twnlan bo‘lray<3l.

Enck ~3unoWarTt DiMoslasbela (M3llyorlik Two3abail «<
w KwhsbMa) arémtenitan Trya <Flar<lan Mora! bo‘18an "anéay

/I (t¥lor) Wrk3lyalarclan £oyéalatsb TuTkINNS1l baulclagl
TasalaT ko‘raTi2. Bosb™acba ay!San(la “angay /(.,.) VTk3wyaar
orua meLLIYorlik 1n(1McalonT
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Yuyonck uayc! ¢[b odl8an ikrlarclan keHb cM™acllla, /(e,e)
LLInk3ya bwncM ar*uten! bo‘yicha 0 ‘3nycM, XKKwcM ar8urncnl
bo‘ytoba e3a Kawaymnycbx bo‘H3M Kcrak, ya’Lu

_ /A\)'(/(va)> 0, 691(X7y)< 0 (6)

3barllar bajanM$b: lalab eila<i/

bewTa. A”ar (6) 3barllar baJanl8a, bar uangay f lausunol:
ncbun, sbunéay o lassmnolw loplsbTuTkw M, F yao”3toU ar
ncbun (3) Tmnosabal o'nnH, 1cKT

[ (rclac < /(T F°F)
bbol. Tasoglly wauéor xwnf lauguwol: Kwk3lyasl
F(7) (FN =F)b0“18Ww. Bosbsa laso<llity wda<lor yw umykla8lcha

awMayul12:
e 3, eHHTolLgr e3,

y=X+eh, O<e<l - 0, eMrTolLLlgr l—eg,
ya x, 10 {asocity wil”clorlar o‘raro bo£4Haz12 bo'13T. BeTak, bu
lazo<Hity T1”clorlar ucbun

EX=T1TF=7T,BX =0p"02E28=1

T 0= E%-(E202=+-1~E-3

E¥r"T + ROY = BX +e4120= 024-e+ o(e)

len8Hk1ar o ‘nnH bo'la(b.
Bl rlaso<Wity Tlu<lorwwin§ rasswito! Tk3layaslw o = fyiich

Bbel8Masak,

N=FY(M= kK M0 <) M X (%) = oY)
0
ekanH”Man £(x) > 0o(k) 1en8s12HK bawta xucbun ba“arHiM keHb

cMMacH. OcTak x <dky uslllyorHk Tunosabani o‘nnH ekan. A8ar
axy) o A(xY)

‘bel§l1asMariu KnkK3ak, (6) 3bar!Saya yngonéa8i8a asosan
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?2{Ta’co)=/L, °N+ A(T’™)e2+ /2(T,a2e+ o(e) =
= /(t,on+ |/ (T,a2)le2- 12(T,c2)le + o(e)

yora olarl2. MeTak, sbuwn8clek e> o (opMaii/la
1(rcel) < /(t,eTr) = H{TFYF)
1en8§;31211K 0 ‘nnH boYalll.
13bol elll8an letta(lan keb cMsallkr, cr(f) =/(TF,a2)

LLnk$tonal, /0K, y) TK81ya (6) 3Warbii “anoallanlllfanclabat m3lu-

yorlk T(Mkal:on bodlta3s ekan. Keyinsi punklarga lasgsunonart
la”a051a3btn8 Blr necbla “yax3bx” krkenylant ko4ib oYaTie.
Bwkky kn'enylar(lan Yckasr Tayju<l. Buwncb13l - taytaH3Uk
cleb alab, n nlay” u (F)TkKStonalntE Mytallan 4EoyclaHHK-

Tn§” 30n babolan 3rlai(la sabul Ttackl. 1kkTcM yo ‘nalsbnwsg
laraMorlarl (nlarrii orcnaH3! (lebalasba(W) bar BlrnzluyorHkkalu(la
Kod T(Mkalor Wrtk3lonallar To3 Kel3buin M3ob8a 0l8an boMa,
beyoslla 1a3a3mnollatte «< "(u3llyorlk) Tunosaballawii o41rii
04 8aT3bT afral <lebbloblayclar. AyW18anlar(lan keHb clli®aclllo,
TagTalsar o4 las(Hslanri r/(F)iiTkslonal lertwii orgal,

orckinalsinar esa beyoslla "< mrmunosabal orgaH 1&(a ela<llar.
bekT orcnaHsianing yakunly Tnlobaralan m3llyorHk "< H
TnnozabalT beoYcb! I/(F) T\K&OT Kwk3tonaanii la&Lllasb-

8a azo3lan8an bodlzcla (bu yeréa £ar*Vk leoretalar 3bar!lanéa ya
II(F) Mwk3tonalarw wnlanin bel§lloycblleoretalar blAan abnasb-

Mn3Mayuraga keM ), oMTal3Hk yodiali3b ko4pcb1Vik 1otonlclan
“2aTonaYyroa” cleb blsoblama</. Kellwl8an ikrfa saratas(lan
yl(la BlIr, #ax3bl” iM(Vkaork nTk3tonallanéan ba’rMarvii
la’rllab o4a T 12, cbunk! nlar 13bollanSanleoretalaTTt8 3barllanT
TaletaHK Ta’nosuvii 12oblasb(la ya leoretalart 13bollasb
Marayonuii 30(1(1alasblw8b nnkornnii bera(/.

Bayon eHla(8an Tuloba2alartn8 Tan”y Ta’nosi
amyl(la8oba: o T I'(F)nTk3lonallar8a so4yllacki8an 30épga ya

Imsbunar/A bo4l8an 3barllart kelllrati2, 30‘m8ra es3a sanclay
nTk3l0nallar bu 3barlAanii uanoallanHn3bnii o4 8anatiz.
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2.3.2« XMukBKKK abardan

0 ‘2-o‘ran LWsbunarlld, *7(f)ya {/(o)iTk5tonallar yasw

bodl8ancla, uanclay(Hr Ta’mo<la DLx“o$lanayol8an f ya ¢
WrsTioar yauw bo‘lallt Bu lakl fally TtaletaHK Ta’noéa,
pKToMar kenna-kellp r ->f  boYancta, 6r(“)ya wu(F)

Mvnkstonalar yaw Bbo'MsM (o‘Taro n2imk3i2HK 103H81) o‘nnll
ekanHS8wWw1 BxrracH ya a3o3ly Taszala bu yaunHk uanclay Konkre!
Ta’nocla ro'y bensMTt LU3HMNHM3baan 1borar boYacH. Oo‘ylM8an
3ayolpga JaYob hlIr MyTalll bodltasclan, u ayHb o‘H18an bolalu
0218a X03 xu3ustyallan bHan boE4AA" bo* lacH

Mko15. Farar "Maylk ‘“YaHsocWy MaoHya! yurHuYcM 3baxs-
Tng “ (larota(H “ally narx! x bo4l8n 1;oyart 30Hb oH3b"a
To4lallanS8an bodl3t. AS8ar ayHb oYHS8an clarotaclnl scleb
bel§Hasak, x < x-30n uancbaHk x¥6& yauT bodlTasT, Exya E-

bkMK laubltollaTTE 4oyclaHklan” 11("r)ya v (E-)lar o*xaro ya™w
bo4Hbl 3bar! bodltaycH. Bwun8a E;r)y a E- lausltoiawl
«

lacaposlasb oruaH 1sboncb bo3H AUsb TM TKT. Haiawan bar,
A N~ Xbodl8ancla Ex Kucb3lr yatwlasMsb o4inH, lekw

N(s-)yasTlasM3b o‘nil bodltas 8l TUTKT. BTutny

nualayl naxaréan uaral8ancla kucb3lr ya’tlasMsb (LLIsxT0X
bo‘yicba) £ —+ clan ~(f) N ~(F)yadatlasblsb keHb clUuraycH
ya’t r/(f)iTk3onal kucbsiz ya“tlasM3b F a T3balan

N2Ivk312 bo‘H3bl 3bar! eTa3. ATTO

bo* 31T Kniisb labny bl3oblanacH, ya’'t u (F) Mvnkslonalla”sltol

Minkslyalarlt lek13 ya~WasMs3M”a T13balan w2lukiil2 bodsM
TUTKT. 04 naybaHck, la”$ltollaTtT§ lexkl5 yaalnlasMsMT
xarlc!loTT§ 30ixycM KaTtrosa narxcla 3oHsb”™a ko‘ricHr§anHg!l yok!
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yelwa8an pul rw”clonw blroy(lan uyaxb oH3b wLixkowyal;lan bHarn
3barMasb TU TKT.

pryl(la 1kklla bir xH ipgaa! sbarllaw! kelLlrarwr:

8baH V1. I)(f)->V(f), a8ar fn-»f K1cbs12 T a 'no(la.

8barl Y2. a(f)-»r/(f), a*ar bar “anclay borel lo‘platl A
ncbun fn(a)-++ (a).

O&-o6i1('an ko ‘nnacllla, VI=>Y2. Cayl ulllb 01a T 12K1, a8ar
V(Y as3xToarwné Lekis yaatbslL3LL (*) 8a rusba™an wimnksi2
bo‘13a, ¥ 2 $barl bajanlacl.

2.3.3.0 ‘rfaa”*yTal Krkeriysi

A%ar xya y-bo§dlasi2 la$o<lly tla(lorlar bo‘Hb, nlawTs
OJaunc* Tk51yalan f,£b0*13a, £ oc81tyol bMan - E Y 1as0(Wiy
T 1910 T T 51295101 MWK3Mya™u belgWaytl12. 11 bol(la

(FoC)(x) =~F (2x-y)ac(y) = F(2x)*c(x).

Bel§l o blan at”lan8an aTa!T KoTporksrya araH *
ab08lan8an o‘rlaslyTal (1lebLLU3butab T TKT. Buatal bo§8*Ma312
ray15b(1a “(larota(1” oHsbwwne Yckka yanan taylu<l bo4%an b618a
T03 kela(H ya kKo ‘p bolarga “nyWa” 3bain labmy bo‘Vb ko ‘nnacl.

3baH 8. A8ar V(f) = #(c) =bbo0*13a, 1/(Fo0) =

Eslab o‘lanm2kl, ywon(la ya myl(1a81 o48ana(18an
laszltol:lar 3T batTa buHK (burA™an) Ex “sunoManu o‘r
iclli8a ola(/ ya (2) twunosabal8a a™o3an bar pganclay wsluyorHk
1n(Nkalon I/(F)ucbun )iwk3lya o“suyclll bo*lal

Teoreta 1. Farar aHayHk, f0las3171015Tii yay&a&k 3balllar
blMan awslangan bo*15uw :

a) Hatrta f e foucbun TtaletaHk kulllta Trray)uc! ya
cbe8aralanSam,

b) TasblTol; FoF e O.
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() Ta’svnoMar 3wii Focla awglan8an V() gan(layclir n2imk3aie

ya KaraymyclLll LLink3ionat bo4laL,
B boMa, aSar bawwa rlar ucbun V(BEXY)-Xx yaml

‘AlelertlM31;1k clarowa(1ning Ibyclalll Bl 3bum (larotacltng o™ bHan
1ro(lalansa™
C/l(F)=TF (8)

len£bk 041NH bo4la

13bol. Oxurs: (8) len8mkwing 13box1 o3on. Ha™avin bauy, (7)
(laf = exddbolsak, TE = x ekanH8ican y(X) = r/(Er)bo‘lach

EncH r(:c)lmnkslyanf kataymycb! bodbHe1 (2) gan, r/(*)Tn8
n7Jnc12H81 e3a V| 3ballléan keHb clliacH <30°3blTcba sillb, 0x1£L
3utlat wsbunurati2. ASar X1°X bodlza, BX ->EX kucbsxr

KN D)=(p

EncH (7) Fortular 130l elaTi2. Ta’sunolar 3lsii fo<a
wxuyony LWastk/1 £T7 oHb ¢ 2....cn..~la"3ltorlar ke!Ta-
KelLIST ox=f of,07=orocl...on=onloon] rekkuren! len8Hk-
lar oruall lasbkH ~Manur. 8barl b) fga aso3an one FobaTtTa
n=12,.mcbun, c) 3barl8a Ko ‘raesa

EIF)=p(CQ)=2C2 = .. 9)

In(lvk8lya orugH 13boTtsb TUTKW W, onfaystio!:, laso(LLily

nr”éor
Y. = ER(* -5 teeet™ )

ucbun Lkno! inTkslyabl bo‘laél. Bu yercla X. lar o'raro

bo§‘H 312 yan T Ty flaysltol”ae§a bo4l§an 1a30é1ly il fiorar
bo‘1a(1 8bar! a) ga asosan BeTak

laso(Hity T!clorlar ke!Ta-kez[k1 mcbun kaia 3onlar sonmT o4nH
boGladlya waTut Xnncbt 1eoreta3ifa asosan



Tuno3aba! bajanlacH. 0 4 naybainga oxd £Man kucb3rx T a “no(la
Cn—>Eqpyn —00
ekanl1181T olawi2. Bu tunosaballan ya V1 3ballckn 1byclalarb

bo‘Hsbl8a 13bonch bo3l yHatrr. EncH (9) len8llar $181.enin518a

azo3an
WO K}
TeoreTta 1 18bolbo‘1d1

EYkol' eisbpga 1084 kelacHkl, isboiian8an leoreta 1 T,
Ko‘nl8an l1smbuwmollar 3wii N "ancbaSwa lor bo‘l8ancla8lma”
Ao lasbTn TKT. Bwn ™yHla kelllrHéan]utla bat lacHalaycH.

Teoreta 1 wn§ na*ya$i A8ar #-TaretaHk kullTalan

cHekH bo*18an 13muilol:lar 3wii bo‘Hb, baTwa lag§ltollar 3wii 0
cla awsalanéan r/(F)Emnk8tonal VI ya 8 sbarlart ganoaHanHr3a, n
holcla
11 (f) = coreb.
3bol. Har Nangay oYa b $onlar ucbun sbwitt8(lek {Fnn > 1}
AW nar kKelta-kelll 81T loplsb TwnkInkl, TF ->a, lekw

Kncb3xr Ta’nocla Fn Fb(n~> a0); Masalan?f 31M (la

la$opllly T1aclow1ng lay3woHT oH3b wurtlall. Bu boMa

Xn_>b7l — >0
Teoreta 1clae1 (7) §aya V1 3bar”a aso3an
y(b) = «(T) = (%) = JUICTF)= K T7) =,()

ya5r Ub) = «(a) Har uanéay aya bucbwur, éetak, sa(.) = con$r.
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13b0l; elll8an nalyaclan kelTb cllsa<lllas leoreta 1 [laua!
£/(F) = v+ Mvnk5lonal W mk3'n bo4l8an A3xworiar 31nin ncbmungina

Myclall boTlsbl TwnKWw xo0lo3 (ya'w fn->f Kucb3iz Ta*noiia
boYSancla, Tf  Tpln->o00). Aylll8anlarclan keHb cM”™acllla,
albara, ~37LL a” Dx[8LLI1011arT la(onoslasbcla TaleTak kullTa-
larc3an MNoycllawisb TM TK T, lekw bunéa ++ MMnk310nalt n21imksl2-
HE18a alosaclor bo*18an Tnloba2alar<lan MNoy(lalawB8bTM TKT €Tas.

2.3,4. Foy<lallllk iiluk3”ya» oruaH lauo$lasb
Ayyalnl bo‘T1(1laél (8) Tckal:or
(10)

Mulk$lonaltng xm3msry Ko‘nwsbl bodac ya bu yer<la u(x)-
HanckycHr (-00,00)(1a wile8rallarmycbl boT”an [wunksiya. (10)
MnkBloralcla8l «ar) wnk3lya Moy(lalllk Wwk3gyas! éeb alalaél.

KellrH™an 1a5il” 01c3t eslanb o4ll8an loy&aHIMK [Mvnksiyasining
awsnlawsbl8a sarata-"ar3lll bo@lta$clan, b1 Munksmyatng asl
Ta ’'no$18a 103 kelalll.

EncH (10) len8Hk bllan awslangan Moyclalllk T<lMkalon 17(f)

M'nk810nalnT§ bar21 x033alanT Kellrannr:
(0). Manity boUTa”an a,p >0 3sonlar ucbun a + @= Men"Hk
bajJanlsln ya F<7laysltol:lar 6MY)Ivnk3lOnalnlng atulawsb

30ba3i8a 1e”13bH boU3T. 1] bola

00

13tol: ell8an (11) len§Hkw “anoallanHwycbl £/() lawl allin

N'vnk3ionajian cleb alasbacll. (O) x033all e3a Anyiaa»;icba 3barblasb
WUTKT. Ta"sTol FboTpaan clarowa(l <eblMwolllk, *3a3T0ON ¢



‘boUnan clarotacl esa 3= 1- aebiiTolLl k blan lanlan3t. Bu bollla
yakuwy clarota(lnTt8 ragsunoin ¢ =aF +3abo‘laH ya wm f,0
A3To nart ““onsbtas!” <lEb la'nl elllacH. Bwularclan kelb
cblsa(bkl5 (11) lenS8Hk “~onsbTalatTE£” loyclalllBl, lNoyclallllk-
latT£ “*on3bTas”™a” len§ekanHS8:r bHLLIracH.

A8ar «@u2lmk8l2 ya cbe8aralanS8an Llnksiya bo“133,
1aa81ToMaTT§ Kichs12 ya™MasLLIsLL 1atiiga asosan, (10) len§Hk
ban arplan8an u(f) Wtk8tonal VI 3bar! Ta’no8kla n2lmk812

bo‘lalll Funk3lya upK) cbe8aralanfan oYcboyl (W:1nk812MK 3bar!
eTa3) bo‘18an boliiabaT nPK) = 1AGK TcMKalor Mnk33ya boUsa,

N0 =W = N OLIF = F(A) =17(F),n oo

Twto3abalaréan \2 3bariin batarlLisb! keHb clli'ac/. Bu 8barlt
baTtTa oUcboyW cbe8aralan8an u(a;)inTk3lyalar ncbmn ba™arlLisM,

nlarw o‘lcboyH 30écla lvnk8lyalar orgaH approks3lta{8lyala8b
TUTKT ekanH818a a808laracll. Oxurs1 Jutla bllan bof£‘H" boY”an
ya plyll bo‘lta8an tuloba2alanu lakrorla8bt Tu3lasH Tasbp
sifalila 0"nycM"a bayolaeiaT12.
Puylllas1 leoreta kelllnl8an lasclglar8a leskarl (ya'T

rarmny) bo‘18an iikrlar bat o‘nnk ekan T Ko‘f3alach.

Teoreta 2. HatTta ebHrtolHklar LLssinoH [arosr féa
atalan8an "(.)&nk8tonal (2), Y2 ya <P 3barlart! sanoallanlr3r.

Il boMaba’21 cbeSaralan8an ya kataynycM upx) ntk3lyalar ucbun
(10) lortnla o;nn/ bo‘lad/ Brwpga a8ar VI 3bar! balanlsa, «(x)

Mink3lya w:ivk812 bo*“ lac/

Teoretant8 13boclanTtutly lopoloflk Marolar(laeM TolLl K
33witoré kebna-kelll kv ya*inlasbl3bx blan bo£‘VyTnatrolar8a
1e813bl1 bo*18an nalyalar(lan MNoyéalawlaci.bekln m(x)LUnk3lyanTy

Tonolon bo‘Vblis:t 13bo: elllac. Ha*lsalan bat (10) lNortula
o‘nn bo*18ancla u(x) = Il(Eflenalk batanHb, nTE£ Tono1o0nHst

(2) TvnosabaMan keHb cbxuacl. Bu #Tk31ya cbe8aralanSan,

96



cbunk! ak3 boMa (10) MNortmla batTa eblLnollk l:aseknoll f e f
ncbunar~lanf£anbo‘lraycl.
113bbu pynk1nlng 30a1881cla amylcla8lT 120blab o4lanw;. A”™ar

F$l&iiia baTTa eblTolliklar laugltoll 3STUTNE Konkre! A3 T
0 ‘platr os3llant ol3ak, £oyclalllik Wpankslyalan w(x)larSa

fo‘yMalli§an sbarlarT katayMnsb Tv Tk T boYach. Xusmzan, f -
10'8'n cblal2(1laél cbekb loglarlarcla Joylasb8an -ebUToLLIK
lasstiollan 1loplatl bo‘l3a, leoreta 2 nTt& 13U
cbe8aralanta8an «(K) WTk3lyalar ucbun bat oain boMacH.

Masalan, «(K) = x bod/BMTUTKT.

2.3.5, Foyéalll k “mnk3iyast ya (3) $bar*winf baarlL3b!

Yuuprkla Bix (2) sbarlga a3o3lath, &»wy<klLK nTK31ya31 x)

((10) £ortnla(3a8l) kataynycM bo‘U3MT ¢Hb oY8an ecbk.
0*2 naybaHpa (2) 3ball (3) 8a wabalan k1cb3i2rog bo*18aw ncbun,
(3) 3bar! bajanl8ancla n(x) kataymycM iiTk3lya boMTayLLl. Bun8a

1e3Kar1 bo*18an lasckia bat odnH.
Teoreta 3. FoycMLLK nTK31ya31 nx) kataymycM eTtas ya

1a731LU01 31
@

bo‘131. B boMa (3) 3bar! baJanlacH.
1$bo(. Funksya Tonolon bo*HbHSIclan, (10) Motwlacla

bo‘laklab wlefrallasb TMTKrn. Kalyacla *nyM a”a 13boncb bos
ANaT12:

(e)-E/-(f) = ~u[x)<1{C - F) = £ [F(a:)-C(a:)]iiu(1)

Bu yercla y(® o‘lcboy u([ab]) = «(&)- n(a),a < b len8Hk Mlan
arlanacl.
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Funk5lya mn(x) kawaymycbl ewasH81clan ya oxrr” lengHkclan
Ko‘nnack]ab V(c)>V(F)5 ya’t Ff <cya Ff@>c() xem
wwnno3sabalyokx(3)len831l2Mkbar anc3ay ncbunbalanlachb.

2.3.6. Foyéallllk Nvnk3iyasiya (4) 8Har*wn£ bajarLLi$bl

Yun~onga (4) Sbarl bajar8anclamTwnly suntelnyatarkaxl T
boY”an fya c3HNnTeMK lagsltollar mucbun f < c TMno3sabal
0 ‘nnl bo*L3M Mayé ALLIb o"LLISan ecll. Enc b 3barl8a lenf kucM1
bo‘18an ya lMoyéaHINK iTk3xyasr u(x) o”aH ilo(laan8an lascl
kelLUranuw;. .

TeoreTta 4. FoygaHHK Walkslyasl LbK) wn§ ymnpor!8a uayans
BboM3M” (4) 3barlwng ba3ankisM ncbun yelarll ya 2armvrlyclir.

13bol. funk3lya /(x)Tn8 ywnon8a uayarly boGHsMis:t (4)
3barinTt eslaiib o'aw!2. By 1e8‘n cMrl” xcla xr62... asa1Hlalalar
Tay)wl bo‘Vb

IOKD+ /(XD +..+/(*,) D+*,+.,+%X

1en8s12l/K batarlUsMT anglala</. 1nclvk8lya orsial by 1en8si2H KT
n= 2 baJanH3M yelarH bo‘V3M18§18a 13borncb bo3/ MLUb TU TKT
ya Bbl12 bunc’an upylcla MNoyclalanail2.

a) Yelarlllk. Farar "MayWk, f£31ltTelnk lauzltol bolslin.
11tntlyllkka rarar yelka2rtasclan 3btnelnya Tarkar! 7 =oYa
n(0) = ogeb Msoblasb Tutlan. Ak3 boMa

[/6) = VX)) ~(1{X) 40 ¥R+ <(0)

len8/kclan Toyclllatsb kerak boMar ecH. Ta3ltol f(x)TnE
3lTtTelnya Tarkazr x = otv}la bo‘l8at wucbun, £(x) =\-F (-rm)

len8/k o'mnH boYachb. Kalyacla "nykk” len8Mklarml yo0213M T12
TULLIKTN:
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[e0] °°n -~
AM(x)<1F(x) =~ u(n<r(l-F(-x)) ="~ wun(-x)a(l-F(x)) =
0 _m 1 0 0 -00

= = u(-£o)itF(a;) = ~ n(-x)NF(x)y

0 —00

0 ko) 0 @)
— M (xX)clF(x) + 7 n(xX)(IF(X)=" un(xX)(1F(x) + ~ un(-x)<1F(x) =

N\ N\ N\
NeIN ()-17H1
Bu yeréa u(0) = 0 1len8l1k M3ob”a oHncll. Agar w(rm)Eoy(lallilk

Awk3ryas! ymyon~a uayan”® boYsa, r?(sa)iitkslya (-00,0)oraluéa

048unycM boYTtaycH. Ox1r§l ImleSralcla bodlaklab Tle8rallasbr
atal8a o3Mrib

—€0

0
[1(f) = 2™F(X)CEN(X)

—a

len8HkT bo3l allarl2. Bunclan e3a £ (x)>c(x),x< 0 bo'l8ancla,
rwkstonal r/(ucKun #(F)<{7(c)*en£8121k 04w bodkl keHb

cMacH. beTak, (4) Tuno3aba! baJanlagl.
Enck, ak3Tcba, «(d)yuclon8a “ayansi bolrta8an iwk3lya

bo‘13T. Bu e3a, sbuwné<lek *ya x2mlalar 1oplHb, nlar ncbun
«K)+«H M y(*.+*,
2

1en8312HK baarLLU3MT anglalaéx.
Farar urlartr!

F\xX\ =r(\x\ny,

X X . .
ya ¢ babriol —--"7ryla<la Joylasb8an MrHK ~3nno! bo‘lsT,

ya’rt
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Kellin18an fya o\ar wnutly 3171Telnya tarkarl x=

TK” cK 3oylasb8an siww Te1rik la’sunollar boYac!!. Bu lassltollar
NaELlw (K< *2debMsoblab) ko raniir,

1”2

X1+ x2

F(x) >0(x) TMNo3aba! x < x¢ bo‘lganclaoir Tl bolacll
bekT

(F) =" er.’\ Y {T(C)=ulbzb.

JeTak, a(f) >V(c) 1en8sirHk baanHK (4) Tunosaba! oiinll
bo‘lray(/. Teoreta 4 18bor elLW.

2.3.7. TeorcTa 2 nw§ ntntlasb8an yanani

Punk! 2 <la x3bo! ell'c!IKl bar uanclay bloblanmycly winyorllk
Tuno3abai Tonolon alta3blt3b anwHS8i(ia 0 218a x03 TcHKalort
ynxata kelHraH. But M3sob”a ol<an(la (B) $barlnl, tonolon
aknasMT3b ar*l18lcla allln xos38alar8a ega boY”an WTK3i0-
nallar*a o413b oruaH nTMTlasb113b lably cleb M3oblasb TMTK1nN
bo‘la<ll COclalclagl(lex, unylWa, o48arlayol8an MvnkstornaHMm aTy -
1aTt3b 30ba3”a 1e§813M1 bo*18an 1>x[81T10llar£Ta Koailack x0lo3.

funkslOnal Yy(F) wcbun (E) 3bar! balanlacK cleyTl7, a8ar

y(f) = f(c)lenéHKT. sancallanllrmycM fya o”apaTroVar ya
Ixllyorly a laustiol ncbun
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len8l1k bearl Ba
Kelll18an (E) 3balw ~myMa”cba [xoMa3b LILLINKT: a8ar f
ya c’\au,3T+0|Z|ar ekylyalenl (1en8 kucbH) boT3a, B 3Toharw n”?
bar bTw IXMyony 2k 1517 0 1 Bllan “o ‘r(alasbiin8b” yana exylyalenl:
la™swollar£a o/b kela<H
Teoreta 5. Farar Mawrk!, F-bwwna {agotoAar laros!
bolllb, vncla aw™Mangan v akblomal (2), Y2, ya (E) 3barHarn!
NanoallanHr3T. 1 boUa, sbuwinaek osuycbl r* nnksrya taysug
bod/Ib
(12)
lengHK 0‘rT1l boTalll By yeMa iiTk3tonal r/(F)"ortmnla (10) BHan
awMarb, w8a T03 kelyeM ToysaHHK MunalyaSl  vOK)
KatayTaycH”an ya cbe”aralan8an bodlaH
A8ar VI 3baii BajanlTh, r(rc)lvinkslyalar n2lmks!2 ya
V (BX) = x boT3a, 1 bolLla

lMortmla oTwH wBoTa<H Bwu yer<la wu(.)-o ‘auycbl, n 1(.)e3a nnsa
leskan boT8an MkK3lya.

KelLin18an leoreta 5 wnf 130/ Turakkab ya v Muk510nal
anaHrnT™ ancba norlk Llkoblan8an 8obalanSa 1e813bH boT”an
naH]Jalanclan lNoymalanacl. 8buwng ncbw bat (12) MNotwlatng
0‘ruH boHsbiu 1T T elllYeb! at/ 3barl/arl sbarblab olLsb Han
cbeSaralarb folatl2. AklLlar ya TollyaY1y Ta*etaHkacla umyklasi
nrok3onaltng lalH N an Ko‘p ucbraycH.

Miso! 5 (Masse Kriieny»!). FcbekH oraH” [o1]<la]oylasb8an
ebHTOLUWar laaslt o 1] $1nii ya Moy<lal Vk Mnkslyasl 3lraH<la

Minkslya ~abul ullingan boT3T. B boMa (12) Morranlar
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CI(F) = MnE edF(x) (13)
0
Ko4nw3M(1ayo213b TU TKT.
Funkstonal (13) aunyklaEl xo33a™a eS8a: f8a klrmycbl fya c
lag51Tollar ucbun
V(f *c) = (1(F) *V(C). (14)
Bu yercla *beis: ociaica8i(iek 1;3051tollarllg koTporbuiya
ataT blAdArad/ Oxairs: (14) 1enEWVKT umyi(aficba 3barMasb
TUTKT: Farax uflayHk, bk-bw”a bo8Hu3i12 bo‘l8n 2 1a
(kroTa(lT ro‘yob™a cMuansb Taszalasl o°‘rf£awlayol:£an boslsin.
LWargan btncM3! BA3wioin £ bo'l8an 1a3o(|7ll7|y rr"clor x bllan,
1kkTcb13l e3a*3unol ¢ bo‘l18any b3ocHIy nea<lor Hbéa elll 3T.
Bu boMa (14) lortmula yi8‘tcH x +y (larota<ltng &y(1aHw 1
aynT oHn"an (larota(!lart loy(laHH y”w cW 3”a 1en8 bo ‘sl
W)ea ela/ ya kellln18an xulosa (14) Mortula (13) NT§ naiyas:
ekanv 1 blan 13bollana(11. Ha**aian bar,

u(f*c) = ~n#exp(c(x +y)) = *Eecy]= 11{¥) + O(0\

< uyacas1 Yr2yarH Fakuu uay(1 MUb oiarlr: (13) Linkstona!l E,
V1 ya (14) sbarWart uanoallanHwyclll ya~ona MNoy(laHHK T g kagon
boYacl.

2.4. Alle para<iok3iya cbwyH boYTta™an 'vnkstonaHar

Cb121a/ Toy(lalllik MvnksionaHar: ancba”ta 10r 3761 1a3bkH
UHacH ya wularclan ko‘p konkre! bolallaréa oy(lalanlb boYTaycl.
Ouyl(la kellln18an Alle ya seYicY lotonl(lan o‘r8anllSan 11301
vancba8imna 3unyy” bo‘W3bl8a Maratasc™an, ayllb o'LLl8an Ikra
natuna bo“lalll

M18016. (2ny1(1a81 £~ £2£3 FalaysTiollar (a30éLLly éaroTacuaT 1
Mocia eHb, nlar {0 30T, 57ln.30ir., 25 T1M.306T} 10‘piaTCia
Joylasb8anbo4l3T. Mo3 ebHToLUWar snyl(1a8l Jachallla kein1zan:
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0 30T 5 win. 25 11n.

30T 304r
1 0
0,01 0,89 0,1
0,9 01
0,89 0,11 0

lay<lalclan ko4naélkl, ko'pcblllk mcbun R > §2’msiixyorK”
ba*17al8a ya”T blsoblana(/. Bun(la “oston(1a81 25 T1n.nan koda
(0.1 ebHToLLK bWan), cbo‘nmakcas: 5 Tl on yaxsM (1 ebitTolLlk
blan)” Wpl(la81 Tnlobaxalar bat bulunlay “saf3ala” bod/b
Ko'rttayc. Butng m38a nol éarotac ro‘y ber"anéa (0,01
ebHTOLLK biian), 100 12/ “cbo‘nlakw boylllsb” NnkoTyaHT
yo”oH3b n3W bat yo”*bllalll

Ayb o4Yl18an ikrlanu (10) lortmla bMan awplana<WEan
V (f) loyéak inTk3lonal or"aH aso3lasb T TKT. Hal/Malan

bat
a(F)=0-0+5-1+25-0=5
&(F2) = 0- 0,01+ 50,89 + 25-0,1 —4.45
blzoblar /(1) > r/(F)ekanH 811 ko43alacH.
XN 3bmnTg(1lek
2.5 = ?7(F3)>" (F 4) = 0,55
Tunosabalnl bo3ll “lMati2. beTtak, fy>+F2F3> *uslllyorVk
Tuno3abaHan o4nH boYalll. Oa nayballga (11) [onnukc3an

lNoy<lalatb
DN

len8Hklarnl olatlr. Oxar*Man e3a

F1\-F3 fo+fg
2 2 K;
m3lllyorHk TnnosabaHT bo3H uWarnr. bekln yuson<la kelllnl8an

Ja<lyal8a a3zo3lartb,
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FoX 0 304r 5T1n. 25 T1n.

304r 304r
FX+Fr 0,9 0g,
2 2 2 2
Fr+fA 0,9 1 (o1}
2 2 2 2

T 03 Dx}5uiol:larJaéyalrw lasbkH gllannx ya nnéan

VF+F foH, 25

{en™"VKw ozawu12.

Oxils1 lenfMk ya (*) wwunosaba! LU3ob”a ymxa™a kel8an
Marata-"ar3lU Wk akllar waletallkacla Alle paragoksr éeb alala(ll.
Bu paraéoks sutn£clek n3k bola(lan tay)m(1 bo‘Hb, mlar<la (10)
£ortnla bMan awsalan8an cbw”H loygalHK Awk3tonallar! 1/(f)

lar<lan lNoyéakwsH Tw NKT eTasH” W ya n3k Holallan anaHrWa
lauzlrol;lart “cbwull bo‘lta8an” la™uos3lasb usnllarl8a oYrsb
Kerak bod/3LUw Koasala<if.

Puylpa Blb n3klarw lawtoslasb(la “cllixxal boUrta™an”
nTk3tonaHat! kTM3bwn”® 1kklla yananMw kelllratiz, Largan
bl beyosua

<) A (x.p)TE (X)) (15)

K
Kyac3raHk Mank3lonallarSa, nTmuTan esa, n-cbllarHbH

CI(F) =" .. "M(XLX2... xnaF(X)).. (a1 (16)

—00 —00

£orTalar8a o413b blan bo£4N bodlanl

Funkstonal (16) w unyl(laSioba 3barlllasb TMTKT: [arax
c]HayHk /Ya”311 0 18a T 0 3 Keluyc!m <Barota<l n Talla MNoy<lalawlst
ya X.,3 =1n /~ncbl Tarla loyclalawl8an clarotaclwng laso<Wity
T wcion bo'l3T, ya’t bobuacba ayl8an<la, (X2X2 ,Xn)laso<Hity

Tluclorlarta]tuast odaro bosHggi2 yawnutly £ 1la"3ltolpae8a
bo418an laso<Wity Tluclorlarclan lasbklA lop3T. Bu n oYcboyH
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XasocHHy — yekiorwxi8 — “Arywaiarw!  (M4,...,2"N  €esak, bu
clarota(1lartn§ loy(lalllBl bkor «(a”,...,") nTk3lya bllan 1focla
elli"an boY3t. Masalan, a8ar mX) Blr tarlallk .r-éarotaéwing

MNoypaHK £vnkslyasl bolsa, ya BITITE barakaHTIT “o‘rdacha
&y<UlLLIkEa yoiialHn1£an boYsa”

)] . (17)
<Eebpabl "UIBBTUTKT.
A8ar blrr lasa! (*,&...xM"lytallatr8 Taksnna! bodl-

§anlan *xagir3a, labuy ra¥1i3sMa
las.. e =Tax” N, N}
(1eb, L 1TTal clarotacl gieisiir8an boMa esa
NXIXZ -’x.) = Seee>* )
éeb fab1 MIBBbTUM TKT.
Eslainb 0"LLI8an bollarlng barcbasl<laTk3tona! (16) lasogllly
yeklor (xrx2L..xn) Tn§ foyclalllElnTta& tak kullltasl, ya'r
</(F)= /U x,,Ar....n;)
lortnla bHan art™lanacH. Xwususiy boMa, (17) lonnula o4nH
‘boY8anéa, NTksonal (16) oM1k1 (10) lortnla8a aylanalll.
Yu”onéa (15) N)rrnla bHan aw”lan8an kyagrallk nTk3ona!
yoréatl(la 6 rr3oMa yura”a kel8an “parac'oksal” bolalt LL3bun-
nn3b TMTM n, ya’w Alle para<lok3lTt yecM3b TUTKLW . YA6MNCK
e3larib o4rigan cM ~3xr bo'l8an M(llkalor wTtk3tonallar(lan b
M3My £oy(lallllk nTk3!ya3l éeb alaluycM u(s,y)larfa asoslana<il:
B nTk3lya MrTn” nsayynwwréa “.1(larota<l y(larotac3clan
AancbaHKk yaxaMrou” kabl Mkrlart sbakHaniiralll. Bunéa x>y
bo'l8an(la m(ar)y)>.om0eb, x<y boU”anéa e3a wu(ay)< Oya
nx7 = o (leboH3sblabny M3oManacH.

Farar uMayHk, xlaso<Hiiy rwuclorwinge ])K}5|7|HOI7| FboUsar. Il
Holéea



Awk$lyaw xlazoéllly nuugorw ~asocHiy bo'lta8an yclarotaééa
T3balan o‘rlacba lMNoy(3alllBl (yok! boUTasa fla<}8wiolrng) <lEb
LUsbuusb TuTkxn. Mclkallrbk ianksxonaH 1)(f) 5[LLU\ga e3a

9) = "n(x, X =° (18)
{enflarawnf yecbknui oMb Tutkln. Bu WcHr-xusocN&y
TXaaorga T3balan o‘rlacba £oy(lalMHSL nol boY™an lasocMity
bo‘lta8an éarotaé ya v o‘rla yryral Ta’moslga x lasckfy
rr<lor8a exylyalenl: boYacll. A”ar

n@;3) = n(y)) (19)
(lebuabun! uMzak, (18) len8latanlng yecMT!

1 (8) 1YOK) 4F (K)
I(F) = n-1 (20)

WMopapan Thoral bo4lall Bu yer<la w~1@- 1e3kar: LLINk3lya, ry(a:)esas
oéaMa’gek “Tuyoxana!” nTk3lyasl. Fortnla (20) <la8l «&)
laso(Uidy nus<lowTé o4la glytaH “Tuyoxana! Mwk3xyasP’ LX)
‘bllan blsoblana(l. A8ar m(x) = 1 bodl3a, (20) MNortnla (12) len8lkka
aylana(W.

Enc kIrll18an 1kkxla loy(laHHklar vtk3lonallaruv lag™os-
laytl2. Farax slManurk!, “asockity bo‘lta8an al...;xilarotacllar

kelta-kel1§1wn§ MNoygaHHK liwkslyasl « (*,...,") “mylar! xo33a™a
e8a boUsr:
u(c,...,.c) = c. (21)

Bosb"acba ay!S8an<la 1l1en§ &arotacar keira-keiH8uung
loyclaHHS1, 3bn <larotacllarnlng bar buifa len8 bo4l3t. Bu boMa
n(xw..xn) Muxsiyawng *lytall (,...anlofplarnt§ tarkar! bar

<lEbMioblana<. Masalan, (21) lenSMkw. (17) Tuno3aba! ba“anlgan
Holclala’t T eHsb ucbun Mortnla (17) w ynyMan!
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1en8Hk bHan aknasbHM3K"a 1084 kela<i. “Mwuyorana* iwkaxyas!”
ordaH o ‘rlalabb11r18b e3a

&nnwula bHan atal8a osllrHacH.
Funk5lya w(xp..,,xn) ncbmn kellrLiéan ox1r8likkMa (22), (23)

Mowiniaar, b WTkKeyani8 “myMag! at”1at8MnNT8 Xxm3ms'y
bollan bodlall Aylaylk, 'Lla”-w3bxy [oymaHK liwk3lyasl

boU3sr. FoyMLLU K kelta-kelLI81 (xr,...%&n) TN£ Tarkax! ncHun
(24)

len8laratn8 y%p T3balan yecbuni geb “abul fllarl2, ya't
odiacba T3My ToygaHWK nol8a l1en§8 boYagp TenSHk (19)
bajanl8an bolga (24) len8latanTt§ yecbwmn (23) £onnmla bHan
aulana<W, 41(x) = 1bo“18anbolae3a buyecM T (22) Nonnula bian

bpMaa!.
EncH (xA./~X”rasocWity Tlagorlargan lasbkH lop8an claro-

Tag'ar kemra-kell8m kodati2. Bwm yerga .. *o”raro
bo8bl1"812ya n Tn T1y Fla”3wrol8a e”a boYgan lasogllly T1s<3orlar

Keita-ke!Hs1 geb  uabu!  Allnacl.  Fortula (24) bMan
To3k3bWrH”"an boMa, (x% ., )kelta-kelllkTn§ Moymallligl

(25)

lenf£lartarmn£ yecll ! bo*lacH

Ox3rs1 (25) lenfHKTNE cbap 10T0TAa81 lasockily nuigorlar
boflLlus12 ya HIr x111as8LL11an8an ekanHg1<lan, kaiia 3onlar gonuT
bo‘yicba (25) nT8 cbap 1oToT, (18) MNormnlanllis cbap lotor<la8l



1roclafa willacW. 8 biwii§ ncbun bat (25) len8latawn§ yecllT!
(1M121) ebinTollUK bo‘ykba, (18) lenflatanTE yecb1T!8a TLUack
cleb M3ollasb TwnMn boYach. Bu ox!rer xulosa, Lir) £unk3siya

blrrcbl arfwnen® bo‘ylcba o‘3nycbl, rkktcbx ar*nten! bosylcba
e3a kataymycb! bosl8anvia balanlaél. HaMlpalan bat. e>0
xWyony 3on, yc (18) len8laratng yecbltl, k(y)-(25) 1eng-

latatn8 cbap lotonléa81 lasoclllly Tluclor, £n= 2n(xI/..\Xn) -

1a30CVIEY rTucKar (25) len§latat yecbiT 1, 6 = a(y0-e) bo‘13T, Bu

bolcla 6 > 0 bod/b, anyiclas: Tnosaballar o‘nniA boYach:
K(2nm)=0,P(2n> y0- e) = P(K(yi- e) < 0)=

= - €) < 0\K(ya- e)- 6| <[] +

K (Y0~ €) < 7K 00 - £)-

< -p\K(Y® - €) <0;K(y0- ) <[] + pllAr(y0- €)- 6> ||

Oxk811en8512Hk(1a™ buncbl wobJinycM nol8alens, MNckrcM
Lo blNunycM e3a n -»» oocla Nol8a tlllacb. beTak,

>¥~e)=0 (26)
1en8HK 1x1yony e > o ucbun bajanlacH. Munosaba!
PK <w+e)->0N oo (27)

o‘nnl ekanH81 (26) 1en8MkTn8 18bow8a 0™x3basb boYaé!. Enci
(26), (27) Tvno3abauar8a asos3larb, [xilyony e>o mucbun

“NWN.-*ol>e)="°
ekanH818a 13boncb boall ullar”r.

2.5Xoren3 lar(1bb Ten8 kucbW 1a’nMar

Bu iariib Tal3ocHyoMa ko4 13biatiacH8an borens e£ll
cbi1™MarTi Tk aga la™Mo3lasb8a aszoslan8an. Ayiayllk |-Tusbal
oaqla Lhytai®a e«a bo‘l8an ya Taniy boUtaxan iasocHIoy
rck>rlar losplatl bos3ill oi1ar8i1aek £x oryaH x  lasoclllly



nindcloTtte LW pTc* MTKAyasaw, f£x' orsall esa mnéa leskan
boY”an Slwks™yaT beMTaynnr.

FxXu) =3up{x; Fx (x) <«}

Tasocbity nita<lor x bllan bo§‘Us boY”™an borens e8n cbw§ 1
<leb

)EX T
X (M) A\- M1 0)

&nksiyan: 8rari8l8a ayiM . Teskan WTkblyaw lalnin<kn kebb
cbI™Mb, 30(laTnlobaralar yorganii<ia

1F?Ne =BX

leneHk onoH bo‘H3bl18a 1$boricb bosl aLl3b Tunitan. borens e§n
cbi2181 - bu [01] oralsfa urlmkslr, katayToycM bo‘ltayal ya
A(0)=0,1X1=1 1en8bkiar baJanzi. OeTak, 1x(M borens
NTK3\yasniing 3xetar/lc §ralis1 kKaton Ko nr3lii<la bo bb, wnng
1pl bMik Kya<lraOwn8 <Wo8nam, katontng o‘ e$a <Ha8onmammng
1a§18a ] oyla$ba<il

Aear x la$oallly Tla<lor bsior 8urmb8a kkumycM 3bax$lar
&y<1a$1tn8 oucboy! bo‘l%a, Ix(M (0<«<l) mtutly loy<lant8
100% wuln$bl8a <layo8ar bo‘la<b8an 8urmbwinz en§ katba§ a
$bax$lan osriea T0$ Kela<M A8ar x lafo<lllly T1Y(lor [01]



orallscla lekl5 baswiiangan bodlsa, b bol  bx(1)=n len§HK bllan
rocla eHHb, £urmHclasr xoHla8an 3Hax3 4karmbaS84l”  boiHsM
Twnkw118mun H/AeHaH (kaTon yoyl “earllar” ~ancHa kalla bo4lsa,
8urH(1a81 sbax5lar orasréa “1en8siT;HK’ baT ~Huncba kana boYa<\).

Ta’nl1. TazocHity Tlaclorlar x y n3klar 51 n 8a 1e813HA

boT3Tt. KI5k borens T a 'no3:ca r n”*kaan KMK geyHacH, agar
bx (M) > b¥(n), bawTa n€ [0,1].

Bu tvnosabal x <lorr konnlsH1(la yorlAaér.

EslaHb oYatlrkl,la3oélly udA(lorl x laso<lllly Tla<lor y <3an
Nayans T a ’nocla laclnk éeyHacH, a8ar bar "anclay n21uks12 ~ayan”
HTk31lya ncbun

EK(X/EX) < EW(F/EY) (2)
1en8312Hk balarl3a. Bu Tnosaba!
(X/EX)-<a (T/ET)
Ko@wsbl(la yoxYacH.
TeoreTa 1. Har “anéay x yay Ibklar ucbun
X u* O (X/IEX)<, (Y/IEYy (3)
payé eHb oYH kerak boTa<Hkl, n3klar sayaog larHb (/)
wa’nosiaa, Maya! o‘rla “rytallar ex =ey boT8anclaSta atal8a
03bwH3M TMTKW (by e3a beyosHa (2) lenf$12Hkcla kmsalllacH).
bekw boren3 larHbl b 3banw 1alab elTayclLl.

Na*ua 1. A8Bar ex =ey boY3a, (3)

XNMNT & X/ (3)
Koqw8Mpa yoz13bTwinlan.

Bu naluan'n§ 1$boH 0°2-041(lan ray3Han, cbunk! “ayanuy
nTK51ya B[ 8a asoszlanfan -<r larHb, v Munk51lyanTta arawneniiw
Ta33blab 02 8an3Méa wsbalan tyanan! boTacll.

N811]Ja 2. Farar allayHk x,¥Yeb 1lar wo3 raylsHcla /x(-),/y()
21CbHK Tank3lyalan8a efa bollb, ex =ey boT3T. Bu boMa
x<u>ry ba’arllBM mncbun /x(x)-/¥(x) aywnatng (0,0o) oraH"ga
d Tarla - (olcHn Taniy, keyT Tmusbal, yana Taniy)
larboa 13bora altabMuwsb yelarH boTacH. Kellwil8an nalyalar
10'4 ‘N exkanH818a
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X X
Fx(n)-F¥m)= | I x{mctn- NMym)(b= ~(Ix (n)~/yWm)(1n

aylrwanlng isborasw: (0, <® oraH'cla 0‘28an3blT kuravb ya (4)
TunosabaMan foyclalatb rsboTsb TU TKT.

1xob. O3on Ko‘n3b TW NKTK!, X <lor¥ Tunosabar, bar Lanbay
a,b<=(0,00) lar mcbun ax<ziorby TUMNO3abalT o'mn boYlsb bllan
1en8 kncbW boYac/l. Ko'p bollarga berA™an X, ¥ ya o ‘rla gxytaHan
bar x1 boYpan lasocWity nsklarT lacgoSlab o”rt”a, o‘rla
sy Tanar: 1en8 bo'l8an xey, yex {asckHity nus(lorlarw las*o3lasb
nlay bo“lacH

Onylpa8lleoreta(la borens 1axiTHl <lo T allermaHy raY13Ma
xaraklen2al7nyalasb Tasala3l yecbWacl.

TeoreTa 2. borens 1aritbt x ¥ ba™anl13M ncbun sanclay(r
Tm3bal 3on ¢>0 ucbun, sbwklay ' Va 7! laso<Witly rrupiorXto
Tay}uw! bo‘Ub,

Y=¥\XACE(F/T)
Tvnosaballart o‘null boA/Bbl yelarl ya rangriy 3bar! boYac.

Mi301 3ifall(la Ko43allachbW (exsponenslal) 1a™3unolT borens
Ta’no3Wa Parelo “3nunolW bHan “éoTTan” (KrcMk) bodHsbiT
Ko@arl2.

Nal]a 3, Taso<llly Ttla(lor x o‘Ma ulytaH X bo‘l8an
Ko43alllcbW (ek3ponenslal) lad3xTtol8a5y e3a “511)1fan” Parelo

1a"5LU011£ae£abo 18T. BuboMa X < Hr ¥.
13bol. E3kHb oiflatl2kl, parateMan a>o0,X>0 boY™an
O aTtTa lagsnnol r(a,X) M8 rioblk inTk3lyasl

"ortula bWan awslanacl.
Farar MayHk x ya r - bof£‘H'312 laso<lllly LLIlicl6riar uicbxT
XAr(1,x~",2nr(a,1),
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ya’'w wular To3 raYl$cla parateMan (a, a) boYgan CaTTa
lan8018a e8a boU3r. A8ar r=x/r <Eb ugbul ull3ak, r=y ya

asoallly Tlaclorlar leoreta 2 (la§! 3barlart
Manoalanitracl. Hacpualll. KaT y W 1a581T 0 1 J1l0K31yas1

Fy() =p{x2,~1<*) =1-[\+-* x>0, a>\

bodla 1kkrcbl(lan e3a 3barlll Taletallk knll Ta
E(r/X) =e(x2~¥x )=XE{2-]).
beTak, x 1asocMity nncbriu
E(y/X)_ 1
e(2-") -£E(ry (r/r)
Koirillkb(1a yorawi12 ya leoreta 2 8a a3o3an x-"lar .

Akllar Ttaletaika(la $mgaula n3k bolallarw lacaao$lasb,
asosan 1asoclily nusgonar ucbmn ”~o'llarlack8an ~ yola
lariibla8b solgalanc'an Foyclalaudal/ya ba<la 8ugwrlaloycbl 3bax3
(koTpawya) bar “anclay n3k ucbun HBir xI 48ug‘vrla baiaH”
belMTaych éeb sabul slllnack. Ko‘p bollarcla v siolcla $uSdrEa
bolallan8a aéekya! raYl18bcla To3 keltay<W ya naluacla 8u§‘wrla
MaoHyaHww cbe8aralab no‘yacll. Masalan, atala yngon “$usdrla
lo‘loylan” M3oHpa kaw “yoAwK” boY”™an n3anu 3uurla
KoTpawyast ucbun “‘wsarH” bo‘lacH8anlan fgalon8a fo4/[$b
Knkonnwu beracH.

AylMN8anlarclan kelb cllpackk!, 8u84arla laoHyalw (x, P)
vinllMc orsiall “ropa ~LL3b ya bunga x - 318§‘wrla tocloyl (N3K), p -
nwng ucbun loclawlaclki8an “tukolo!” ($u§‘wrla bacla) cleb
bl8oblath abarlyalll boYac. 8u§'urla “tukoloH” p “anclaycr
HAabu! alllnan 1a’nl” (pnnsip) A o”aH bel8Manack, ya’'w P=H(X)
TK$10nal bllan awsknack. Masalan, 1en§ kucb K pnrwp! “abu!
Alln8ancla H(X)=EX=P, $u8‘wrla ymklata$l a bo‘l8n o4la
Alytal prr$lpl a$obl(la H(X) =(1+a)EX ya bokaro.

Ko‘p bollarcla $m8‘urla kotpawya$lwng MaoHyald X/H(X)
laSoclity T1sclor bilan ocla sllnacH ya n “tukol o!” blrl818a10$
kelacH8an n$k Ttly(lorl éeb pabwu! “llnacH yok! X/H(X) w



KoTpaLlya ncbun wabxy “cLUsxT” xara)al,1alolal (21yon) éeb alasb
Twnn. MTw Ty Ta’no<la bu rwagort T3bxy T K 3lMaiic3a “abul
NLnacl.

berta 1 x ya y n3klarw boren3 iarubi, (X,(1+a)Ex) ya
(r,1+a)eY) «konlrakl:lar (3barlnortalar) bllan Bo§TIN T bry
n3larw “uayan”” 1arl1b18a 1en8 kucbH boTacl .

1$bof. HaMaian baT (2) Tunosabal8a asosan (1:eoreta 1)
X Yy )
X -<W ¥ <>(X+a)EX (1+a)Elr”’

ya’T n3kga “rayll’ boT”an baTTa 5S5bax8lart, x bWan boé‘V g
konlrakllatTE T3bly n$klan "121"Hracl xolos (aSar 3barlnoTa
la'rllikal5lyalarl a ymklatal o‘rla alyta! prowplan£a a8o3langan
boT3a). Ox1r8l Jutla<lan borcn3 larllhl aklllanylar ucbun x ya r
M8klarT, nlargato3 kel8an “Twto3abaHarw’™ bl3obga olpan boa
la™io3lasb KO TT yarainsb Twnkrola! kelb cVjpe<ll

Encb 3ocla k -1ariib noT! banalalaci§annsliart ~a03Kk3b
n3nllpa o*arwz . EsbUb 0'a T12K1,1a50<3Ly x n3knT” 31op-1033
abnasMT3sM

™X)=\{\-Fx(n)Yn
X
1brrvla bllan avilana< (ba’2l bollar<la rx (x) 'ransMxa /t 8a 103

keMycM 31op-1033 “TuKol0!” <lebbart alala<). Funkslya Kx(x) T
"myMa”*cba at*bynur:

Ta’nl 2. Taso<Wity n3k X k—lariib T a ’'nos3Ma y nskgan KIcMk

<leyllad/ apar

Kx (x)<Kr ()
1en8312HK batTa x>0 mcbun batarH3a. Bu Tmnosaba! x<kY

Ko ‘nnlsb<la belgVana<il.
KellrMpan <k lalllb, leng kucbH Ta 'no<la, berpan laso<lllly

T¥"clorlar blan bo§‘Hy boTaan bosb”a 1asoélLly m'<lorlar ucbun
3loxasHK < iallib 3Mallcla uayla 1a’rilaTsM Tu TKT. Haylualan

bat fx —laso<Winy Tlu<lor X* - E)'(i Mn8 musnnoll boT3a, ya’w
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v Texxexy. Yanfl “asoflidy  ldiclor x % “3wroHW,
1048°nros 41 MWNS rob/K LU Ks1yasiLLl
a0

IX(X) = \¥x(«) =1 FX(x), X>0

len811k bllan klnlarl2. Bwu rasocbily wdllloudlr§ Llssltol
Mwkslyaslnl £x cleb bel§MayT12.

betTa 2. A8ar x yay benl8an kklla n3k bo43a,

X < K¥<* X <5l¥. (5)
13bo(. Hagl™a*an bart
X<ayY <*\~Fx(x)<\-Fy(x).

Enc 1eTTaT 13boii Anyiéas: abnasbiinab len8/klanclan keHb

cM™acl:

\-Fx(x)=\-\(1-Fx(MEX))ciln” | 1-Fx(mn))an="">-=Kx(x),
0 xeX

Bu lenSVklar b"alkga leTtTta 2 T, ya’t (5) Tunosabaiin
13boz elackl.

8 urla wginsocyoinga n3klart 13&y 0'28ansMuw ko ‘1cboyl”
3lla<layanal3slya Koeinkaxyenii

CY(X) =~LW/EX

loyclalarlac (4Bbx - 3"anpgar! ogMsb).

N~ a 5. A8ar x<K¥ bo‘13a, CY(X)<cr(Y).

Oxars1 1en£3kMKT 13bo mcbun beyoslla blsoblasb o”ald
Anylcla8llen8WkT bosll aMlaniar:

00 00 2

EX=$Kx<m=~ 1T x<xEX)cln=_**
0 0 2(EX)2

(EXY
Encl <p 31loxasHk lariib ncbun
X < 3(¥ =>EX <E¥
ekan"im M3ob”a olgan bola, ynsionclagllenalkclan Moyclalanzak
L((CKUM»2+ 1) <JI((CT (Y»2+X).
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Oxdl'Elclan ya letxna 2 éa (5) tunosaballlan nalyya 5 Tn§
*a3cEY oonnl ekan8um olarlr.

TeoreTa 3. (Juyklagl

X <K¥ <8y*
leng kucblllk Tnosabal!! oiinll

HauMaian bat +r {x) =kx{X) len8Hk leoreta 3 Tn8 lo&sh
ekanH8T11r3bo! elacH.

ABlua 6. Har ganiiay X ,¥e1 ucbun

X<LWW YyoX-<KT.

KeMnl18an naluarng 13boi1leoretalar 1ya 3 T ?nalua 3 <lagl
(4) Twrosabaltng kpwhbralslyasl<lan 1boral boMacH 8u8airla
lMaoHyaHéa boren3 cb1218nulng unyias:t lalllnl Tay)uMil: bx (v)
wnutly n3knT8 100% ba]T1 Bbllan bo£ U en8 arron konlrakllar
A1311.

ATaHy 318"wla NaoHyaHéa boren3nT Mual” cb w £\
1< "dhn) =\-1 x(1-n)nme[b,L],
baT abawuyaill bl3oblare</ [01] oraHs(la Vik3lrlan8an v mcbun
1£vln) wnutly laloralnT§ en§ ylrtral konlrakHattE€ 100%
Aerwl. borens lariibTT8 la'nH8aaszo3an baTTa we [0,1] lar ucbun
1T An) £ 1%6ln) .

Teng kucbAVIK Twro3abaH o T boTI3bl8a 13bonch bosll
Allsb M1yt bofltay(H. By punk! oxrtcla ya <k lar/fblar
oraslcla8l Twto3abalar*a ataHk kkMat”r. Htwnly bolcla
3loxa3llk larfTbéan «k - larHb keHb cMaTasi1”™um 13bollayTl2, ya't

X <5 p* X<KY.

Cmylclafulaso<Winy Tlugorlarl Ko‘raTi2:

XM11(0,2), KO £/(1,2).

Bu yercla (Ka,b)-[a, b) oraHclafEl lek13 la”3unolt bel™laycH.
Puy1cas: 3bakMarga £x ya £¥ Dx}5miol MvunksyaianTtn£ Srallklarl
KelHr1l«an.
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Bu lauxtio(larclan ko‘nnaclla, bar ganinay >0 nucbun
Fx (x)>Fy(x) (6)
ren§s12HkK o‘nnH. deTak, X<3¥ Tunosaba* bajanla(l. Benl8an X
ya Yy {aso/lity nHclorlartng 21cbuk nTk$yaan

Yo, n0[0,2], 1.0,»« [1,2].

Ko ‘rimsbcla bo‘lad/l Bularclan bat (6) reng512LLIaving ba“anlAsLLU
o3on Ko ‘nna(. EnLL s(q(glyloazs,l I\(gsoMasMagT baaratr/:

EX="X4F X (X)="XPx (X)<(x="-c1x =1,

0 0 0
© ® 2

E¥="x4FT1 (X) = IXPr (X)clx=\x<1x=-,
0 0 2

® - .
T :(X)=--\{\-Fx ()<= _§| , 0<pi<2
X>2,
2~xy 0<p:<l
()= M\-Fr@)en= Ay 1<x<2
0 A2
Kx (X) =— TX (XEX) = Tx (X)

K-T) *>3
Kr(x)=~ T r(xe¥) _ b ® 3 3

4
>-
01 p' 3
Bulan3an ko4rtalllkl,
' Kx (x)<Kr(x)
lenf512Mk 0<x<2 boT8ancla bajanlwaycll. Oewak, k - lallb
Lwa’no81&a81
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Tunosaba! xm11(0,2), rM(/(1,2) laSoclllly rum<lorlar mcbun o‘nnll

boUTayLLl. 0 £ nayballaa, erki
X<KY?2*X<3l¥
ekan8Tl batT Ko ‘rsaarwlz.
TasocUlNMy Tla<lorlar
XMExp(\\ ¥MExp(2)

bobT. Buyercla Exp(a\ (a>0) - parateln a bo4”an ko ‘rsalkicb
(ek3ponensia1) 1a™3T0l, yahu 103 1a"3110l £mnk3lyasl
\-e a:>0
0,  x<0.
13bousbTNTKT3a

ya’Ww Exp(a) laazltoltn§ o‘rla”rytaH },1 8a 1en8 bo‘lxll BeTak,
Ko ‘nlayol8an nu3o! ucbun
EX=bEl=>,
Beyo3ua blsoblasblar céoru,al/l Amylcla§(%1ar§a e8a boYartrr:

T™X(X) =10 - FXU)LLE|<r">K=g"x,

00

)=/1— ™) =
KX(*) = EJ’_I\ THXKA™) = Tx(x)=e~\
Kr(x)= Tr(XEY)=2T11(|"=¢€*.

BeTaK kx(x)=kr(x\ ¥Yx>o ucbunya x <k¥.beKT bar vanclay
X>0 ucbun
\-F x(x)=ex<\-Fy(x)=e-X
1en8312Hk bajarlnaycl, ya’t x <8¥ tunosaba! o4inH bo'lraych.
Yuponicla kellln18an Tumloba2alart lakrorlab  upynclaol

xnlo3a8a keH3bTM TKT. J18ar
XMExp(1), ¥MExp(a), a>0
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boT3a, bar uanclay a >0 uckun
Ty(X)~--e~aX
a
£ortnla 04wH bo‘Hb,

KX (X) =-£-TX (XEX) =e->,

KY(*)=-~ Tr(xEY)=aTy =«*

lenS/klar bajanla(l. Betak, bar “anéay a>0 ucbun x<ky
Tmnosabal o‘nnA. bekT a>\ boT8ancla 3loxasHk Tunosaba!
x <y ba}arltayc.

0 ‘unycMpa TtasU” sliaAcla ynyiclaeer Treollat! laklAl elatTrr.
Apar lazo<Wity Tla(lorlar

XU (1,3,1/2), Y0(1,3,1/3)
bo™3a, x<5Y tTmnosabal: o‘rT, lekln x <ky ba3anllnaycl. Bu
yercla (a,b,p) BetnlW {sg3witoii, ya’'t
P(x=a)=\-P(x~b)~ p,0<a<b,0<p<\.

2.6. a¥nklaTta”ya “aorbbrta” lau$ltollar

Ho21r81 raton ebiitolUkitar naranyas! ya ntng§ lalblMancla
A3rTo! I/ITK81yau1ar1 slnilaTaTunT “aAnasMnsblar” orga Vo
Alngan ~sunolar tukun rol o4yvaycl. Bular<lan Hias: -
“ymklata” nTk3lyalar yosllazlcla 1nleSral altas/Arlsilar baanski
v3nlA banynraga kelacki8an 4ynklaTa lagzlrollar” 3TNEK.

A8ar benl8an {asoclity Tla<lor x boT3a, uwng odws8a
1a”317101 MTK3XYyas3!

X
P{X, <x) ="a{")1Fx(n)/En(x) 1)
0
Nonnula bilan atalana<Wpan Xglasoclllly Tluclornl ko”ranns. Bu

yercla $(+) Taniiy boTTa”an oTcboyW iMwk3xya boHb
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Analxck bunclay g () larw “ynklata” unk$lyalar <leba’asbacH,

8buwing mncbun bat (1) Monmmula bHan aw”lan8an nok8lyalariy
“ynklara” {a"srroHar geb alllac.
AS8ar x e£, ya’w EX < oo boU3a, (azocllity nucka X bat £ 8a

1e813b Bo*b3bl ncbun

Ta’wllab o"&nurk! ox bo‘sb loglawl eTas, cbunkx a(x) = x

WTKeiya nn8a kHacH. ~myl(la8lleoreta(lan ko nnacHk!, bn 31% a
Kl 1Ych: {unk3lyalar o4/ £artas sonar(ian kat lary (HaH
Teoreta 1. fwunkslya pgecr BboWib! wucbun, wnwn§
a()=a a(a) =K a>o kKonwslléa bo3blMé! yelllrb ya Tawiny
3bax! (by yer<laa > b> 0).
Bu leoretawng 1$bol Soéclayam 2.5. punkMag! letta 1 8a
asoblanacll.

boren3 Ta’nmosiaasi lariibw pasayiracfan  “ymklaTta”
1nnkslyalar

3TUTNE 8liklura8l bat < éa 0”x3basb bodlacH

Teoreta 2. Funk3lya peC} bo4xsb! wucbun, wwng
p(0) = a,4(x) = bX> 0 KO“rkmsbMa boYrBbI yelarb ya raruny
3baJl1 (buyerclab>o0ya 0<a <b).

Encl! £ s1lM%a 16818511 x lasocHity T1°(lorlatT§ “yorr3bra”
lanw o‘ranatui2.

Ta’nfF. Farar aMayHk x,y ”asocHily rwsclorlar bo£'H312 ya
X,y e£, a e (of), la-Betnlld "a3a3nn™” =1)=a=1- p(1a=0)
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e8a boHbbx ya rlarfabof Vg bobnast. Tasockity Tla<lor x ya
y larw “*onsbTasl 5<Eb
X LI +a -la)y (2)
. lazoclllly T 1néor8a aylllacH.
Pnylpa81 reoretaéan x~ <loax Tunosaba! “acbon o'nnH

boYacH éean 3ayol8a”ayob oH3b TUTKXM.
Teoreta 3. TasocHWy Tlaclorlar X,Y e£, ya Xalortula (2)

bHan at”lanfan boT3T. A8ar ex =ey\a y <hr x Tunosabal
bazarl3a, 1 bollla Xa <o x .

1$bo*. 11TMTlyHKT cbe8aralata8an bollla ex =ey =\ éeb
M30bb3b TUTKLW . 3eTak, bu bolcla Exn=1. boren3 lallbTT§

X083as14a asosarn X y =X <Xy, ya’t bar uanclay mxiksi2
Layaop rwksiya n(-) ucbun

An(x)<£n(¥) 3)
1en£s12HK ba3arOxiA. (3ayaop M'mnk3ryatn” xo33a3”a a303KTb,
#n(x™ =a£N(x)+ (1-a)ab(r) 4

lenf£l1kT yora olatl2. TeoretaTn§8 3barii y <lox Twio3aba’gan
lMNoypalatb, (3) 1en8812Hknl bisob8a 0l8an boHa (4) len8HKWwNS
o‘nglotor
aEH (X) + (1- a) EH(X) - EH(x)

1focla<3n Kavia bodna$H81T olawl?, ya't  EH(XM) < EK(X)
1en8s12HK o'nnH boTacH. (MrgMan yana Ht* Tarla (3) c3an
Moyclalarb 1$bor elsib kerak boT an xn<la X Tunosaba™yu bosH
LI11arl2 Teoreta 18bo1 boTcH.

Teoreta 3 Tn§ 8barllarl rarurHk (larajasl8a yaat bodHb
Ko‘rt5a(la?ular rawny boTtaycH. Ha*lsalan bat

0 2<0, 0 Xx<¥2,
FX(x)~ 20<X<%, Fy(x) —m2x, ¥ <x< 1,
1 x>Y2, [, *>1,

1848170 1 I7Ip,n|<81ya1an§a efa boT”an x ya ylaso(HHy Tluclorlarnl
KoTaT12. (2) fowwla bodylcba ““onsbTa” lasocHily T wiclor
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X N x+/ Fuw kwaw*Bergan lag3liiol MNinkslyalarl £x ya
¥ ¥ ¥ T
Fylarnwg 8ranklan “myLU”! 3bakla kellin18an.

FVE®

8balllanko‘rta<Ne, fx\a fr liTk3lyalar 103 ra¥i3sMa [0,"/]
batga [ " ,1] oraldTch leins {asswinangan”3wonarbolaal ya

bar uaniiay xacbun £x(x) > FT(K 1en8§812/k o rwH bo 1<l OeTak,

T03 *asoally nitsi<lorlar ucbw X<, rrwto3abal basarllb, vn<lan

leoreta 3 Tn§ 3bariiy <ur X Tno3aba! kelb cMuaar.
MNay<lyllbo ‘LUTrki,

eX~_All n/n’

EY - ’é - y/4,
EncH Xy “a x {asociily T1clorlarwn§ boren3s cMr”an
bX (X)<bX{X) 1en831211kT sanoallann3Méa beyosiia 1$borch
bos1 ahaT17. MeTak, x/3 <,. JITYNo.yabal o‘rtu, lelanex ~EY.

Kellwl8an Tl3o!<lan kellb cblsa<Vlean xwmlosat Lli3ob"a
ol8anclabart anyléa8lleoreta o‘nnkl bo‘ladf

TeoreTa 4. Farax sMaylk X,Y ef lasoclity rma<lorlar bo bb,
nlarrnc “gonsbtasl’’ xa (2) &>rmla bMan atalangan bo‘13T.
A8ar m>(0)>o0 bo‘'b xa X Tunosaba! bataila, f.x = ey
len8kya ¥y <n, X imnagoslasb o ‘nnil bo*lad/

13bo*. Teoretarn§ 3barin F;:(0) >0 1len8lrAk 1 eMTOLUK
blan x (asocFly TICI<lor noMan aJralll8anMarl an8lala<i/A

121



(p(x >0 =1) Bu boll EX"EYiinesnHk < XTunosaba!

balanfsbT: 1a'T 7 elab. Bn lascH"T x3boMasb ncbun biuncbx
nayballa *£ (0) < ¥;1(0), (1) > F;1(1) lené312MKlar bajarLLisblT
e’Hrol elarl2. beTtak, aar EX>EY bo43a,
EX >Ex~ bXx(0)< (0) len£3l2Mklar o4Tb bo‘lMb, wlarclan

x*<bcrx  "Ho3lazb keb clacll. A8ar ak3Tcba, EX<EY
1en8812MNk batarlza,  (1)> (1) bodTh yana Xa<1lorx.

Encll ex =ey =1 {enSsi2lMkT batarllbBbxut (MTUT1yl1l1KT
cbe”aralara8an bolcla), 1eKT y <£r x boUx3MT arar AMaxwwr. Bu

boMa borew lafTbl x033a3”a, asosan, sbun<lay urlnksx2 ua\aT{®
Innkslya /10 Tay]ucl bodTb en{y)> en{x) 1en8si2HK ba“anH3bx

kKeHb cMpalll. bekT wum3bbu bollla, Bs TK3Xya wcbxw
Exkfxa) >Ek{x ) "enmxxHkK bajanla(H, éeTak Xa<X.

2.7. W3klar orasHlatl (aHLWnw™ bo~ga lurlan

Yupon(la kellln18an n3klarx (la8olUiy T!uclorlart) ~u03-
. lasb manllan ntunuy xarakler(la bodHb, nlar abslrakllo4larlar(la
eletenllar oraskk”™ Tlalllbr ak3xotaHk ([ortal) w8ul bllan
anxulasb TnatTolan8a aso3kn”™an egl. Akllar taletaHka(la bu
mamlMaréan lasbpgan yecbHalllS8an Ta8alalatx o0‘rx8a x08
lotonlant LU3ob™a oH3b”a aso8lan8an, Tax3u3 kKodT3b(la8l,
xwn3ly xaraklercla bo4l8an larHblasb latoylllan bat Tay”ua.
“myllla B2 M8klart (“asocHiy wic]clorlart) Llago3ksb Tax3u3
mnllan<lan BIr necbla8lt kellrart!l2. Bwuncla a<lablyollar
rodmall<lanl [2], [9]-[11] Tanbaalar(lan £oyclalarlaal.

2.7.1. n-cM (laraja(ta*>1 8(op-1088 1arllhs
Ta’ril". TasocHiy Tlsclor y, laso(Hidy Tlaclor x 8a T3baan 4h-

cll <larajacla8 3lop-1033” larHbx(la 4M3lmyor” éeyHalll, a8ar bar
uanclay n > oucbun



1en8s12/k bajanlsaya i kolal x ¥ Ko‘nw$ln('a belViana(/1. Bu
yerclabaruanclay ae!'mcHwmnn a+ = Tax(0,a).

Teoreta 1. FoyéaHHK I7ITK31ya31 n-tarl:a </1derenslal-
larmychbl Bo‘TTh, nwing bwncM (n-1) larHb<1a81 HoS5Halan mrlvk812

ya 15Horalanw altasHHrmycHL iitkslyalar bobT, ya't
(—hH*=~1 x>0 N=1,2,.,n-1

len8512HKlar balanlst. Bularclan ~asHpan «NOk) Howkrya x
bo'ylcHa oamycbl boMTaséan ntn8 ucHun Hat (-x)nl (X)>o0
1en8512Hk bajanzin. 11 Hol(la

& q‘MD?M X) ~ Eve)—
18bo™ 1. Farax gllayik Eu(x)<Ew(r) Tmnosaba! o4inH

boUsw. Afar'«(®) = |(*-a)+" <lEb ol5aKk, B HoMa « = \%...,n
bo‘18rKla
@)m=n{n —1)..(n—«k+ ) {x—1) | >0

1en8812HKlar baanHb, () iiTK51ya 1eoretac3ast Ho'Via SHarl/aniu
anoaHanHracH. OeTtak
E(X-g)r <N?2(Y-n)

1en8512Hk bajarmla(. Xuack SHunt8(lek, Exk <E¥\ « -1,2,...,» -1
1en8812Hk1awwTs o ‘rwH bo'Hsbn Hat 050n “eksMnHb Ko ‘rllal

2. Enc akslldcHa, x <@¥ Ttmnosaba! o‘nnH, T[oy(laHk
HTkstyas: u(x) 1eoretaéas:t 3Harlarw “anoallanHrsw. Bu HoMa
M;c)>o(@: =Cn)5 «(M(n) Hwkslya e5a x boykHa oibunycM

bo‘lray(W. Teylor &nnnlab18a as051aiib, “nyMalen8HKT yora
o1aT12;

X

M) =m(0) + [/(0)* + .ot ™, (0) A + -~ |(n-1)"</»M((). (1)
O
Oxars1 “o"HnycH! Ha(1w
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o
Ko‘nwsM(la yo213b Tuw KT boYalll. Tassoslasb lariM <H

la’rll(lan bar "anéay r>0 wucbun e[(x-‘T] "4 (k-04"«>1
ekanM8:8a 13boncb bo3/1 uinaTrr.

EwWN leoretawn8 3boit (1) lormwlaclan ya x<@y
Twio3abalclan keHb cblacH.

Teoreta?2. /18ar T>n boYsa, (x <) <1, 1lplxkal8lya
oGnH.

bboe. Funk8lyalar »(*)=[(*-</)""]"" ya »(x)=xk, k=#i"L,, x>0
01a781 reorewa 1 wn§ eballlanw sanoallan&allllar. deTak,

[X<U=>(M*)*i*(¥))o(X <. Y),

ya'w x<fyrrunosabal oenn.

Owyl(1a£l wisol kodsaia(Hki, leoretacla8l leskan Tuno3sabal

o nnH bo'lway(H. Farar “MayHk, laso(Hity wilygor x ya y lar
091,2,3 Alyrallar guyiclas: ebltolllar bllan sabul arlsw:

P(X =0)=P(X =1)=P(x =2)=P(x =3)=
r<r=o)=y», P(r=2)=y2, p(y=r)=y.
Os3on ko™nnaclla
EX=EY=15  EXr=EY2=35*
8lop-1038 larHbwng “wyl(la8l uwuarH bo*l8an xo033a3Lw
e$larib o“*awn2: aSar x <arbo‘Vb, EX=E¥, OX= OlenubWar
baJanl3a, bu lasoclllly n~orkr bk X lassltlan8an bo‘ladA
Bungan keHb cMsaélll, kelinl8an ninsolllé! xya .r laso<lllly
Tlugorlar 3hop-1o33 <<=><H”ovclabl bllan la™voslasb TWNKT
bo‘ltaycl. bekT burazocMy LLISKlorlar Q-rickTcM lariibH 3lop-

1033 f01<gaKiorsall (afacpsAK3b TU TKT.
13bollan8an leoreta 2 (lan <" lac}*o3lasb claralJan Tn§ 0°313M

~1

bHan “kucbaytaylll”, ak3"ncba, “pasayacit”. Bunéan insbsan,
3loxasik laflb <n-bu 0-ncM lanibclaBl 3lop-1033  (<Q); <p)-
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bwncll *aribl 31op-1033, 01<1181 <MarHb bHan bk X ekanlA8iw
e8laiib o4larlr.

2,8. Haslaaa 0”"x3ba3bKk w$baii 4ariiM

Bu noT bHan alalaélSan lallb <w bel81 bHan yorllac ya n
Lmy1<1a8lcha alusilanacH. '

Ta’r Tasoclly rus<lorlar mcbun x <Krwwunosaba! o‘nnll
éeylMacH, a®ar o<x<"boYpganéa

AM > KM
afr(x) dr(y)

1en8512/k oimn/ boiflza (bo3bsacba ay!gan<la, bawisiai8a 04x-
3basblK  LL3bai A arewrerin X bo‘yioba o0°3n\cbi

bo‘lTasa).
TasocHHy mw'<lorlar 5Iniicla8l bu  <w-lariib TaleTnaik
81a1181|ka<k wmbwun rol o"ynay<. Hagpalan bat nfFx(x) *unkslya,

x 1la8o<lllyTla<lowTE AryTainangan lasbkrllop8an bosb loplar<la
aw"lan8an bod/b Ko‘pTcba, u

<X (x) —Px (X)<]x

KoMnw3bga bodlab. Bu  yeréa /A(gMasocHiy Tla<lor X

343ToHNTA 2t0bHK MTK3ryas! bo‘Hb, nw baul”*al8a o‘xsbasbHk
N TKswyas: <lébalalaH JeTak,

arx{X) B (x)
JE¥(x)  Py(x)
TMocla xya y laso<Hily Ttlapgorlatlng bauiMaiS8a o"x3basbHk
“Tk$1lyalanwn§ t3baH <lebalalacH
Teoreta 1. TarHb 3loxasHK lalllbclan KUCbH, ya’ws
(x<vy) (X<nV) tnnosabal o‘nnH.
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Ixbo(. Tariib <, wné la’nf.c3an keHb cMpgacbk! ~ - PN X)

afr  pr(x)
w3ba! o ‘BrycM bo‘ltayc ya
°eTak’ T3ba* UCbun X=X020 nwiia tay~ucha, x<xo
‘bo4l8an(la
€
A>x0bo‘18arla c$a

(2
Bu (1) ya (2) (enS881211kclan x <x. ucbwn

0 0
n>*0ucbun esa

X <nY tuno3aba* o4 11 bodlacH

bob. A8ar  ya r J13kre! (asoLUAy rwY(lorlar bo‘ka, ya’r
ya B lo‘plarlar 3anoyH bo"Hb,

A= &i><r>>a19...}9 P(X<eA) =1,

A={M2-A>-}, [XI6*)=1>
TunosabaHar ba’arl3a, bu-bola
px(x) =P (x =x), xen, opr(x)=p(r=x), xes, barancKy u<=a
ucbun

M «)=2/("=<a Ffr(n)=Yp(y,A)
o

bel8iabblarclan %clalat3b8a lo&in kela(H.
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Ewin (ayawwitonar (yokllaso<lllly nrv<lorlar) 3Tinina “ynklarta
nasainonar™a” o‘13b arali(la <w larllb3a”aT3bun 18bouay Tir.

Farar ylaylnk, 1a30y nus™or xe£, r(x)Taniy bo 1ta8an
bastlsly sonlar FOplatl O (3aatalan§an borel Viukelyast bo‘Hb,

Nn)<IFx(«)< #(*)ef

0
T&era! Tay|u(1bo‘15T. E3laitb 0 “larmi2kl, ~b3oglLUy Tlu<lor (leb,

X
()" (») X
RS L e — ~&X) T N
Ir(»)" (%)
0

1aus1T 0 18a (A()-ymklaTtall nwksNya ynxa8a keliira<8an) ayiila(/.

OeTak, bubolaa

or {1 -~M M
N> E§(X)

Teoreta 2. Farar oVleyHk n\a y 3bunéay lasoclllly
T1clorlarkl. ular ucbmn n <w¥ Twto3abal o‘rTk, MTKswya r()
ncbun esa 103 laso(iiiy Tlaclorlar x : ¥ref£. Bu boMa xr<w¥ ya

EXe <E¥r - e - 4 LI
13bol. Cuyklagl lertlklar o ‘nil bo*LBLLIT e3laiib oYaT12:

Eé (X)
I (x) b T *)
EA(X)

Bularclan
ANX)_ Fx.M

M. (n) <> (*)’

bn yeMa o‘2garta8 c=""~y ° xIr® <en8llclalr ™ X<, K

TMnosabaMan “yularta” 1asoé1|7|y Tluclorlar Xr Ya ¥ wucbun
xr<uw), Tlaritb bajarllisbl keb cllacH. YusorMa kelltl8an
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leoretafa a%$o3lan8an boMa oxiwrsi Tunosaballan x*<a ¥
ekanHA!T ya wklan eBa exs<eyk1en8s12H KT bo3l ~Mawnr.

2.9. Eks3ponensga! (ko”*r3allacbl1) larb

“nyMa8l "oélly n3klatl Dkpeoslasb wmH oM T kwlll8an
5loxabVk (arHblar8a wsba*an en8 kucbsi2 bolacH. Bu larlTbt
NoypaHHk Mvink3*yas! 3/laHaa

M«(n) = ~B~% a >0
ek8ponen$lal (ko ‘reaikicHH) nwk3ryaT uabu! yHacH"an 8bax8lar
Haron clebLLBbMUBb TN TK|N.
Ta’nlC 1. TasoclUry rw”or r, (aso<Hiy rwugor x (lan
eksponensial (aribga “msiigyor” geyHacH, a8ar
EwNn~x)-Ena(-Y\a> 0
1en£s12HK bajanlsa. Bu larHb X <ey kodwsbl(la bel§HamacH.
betTa 1. Har fangay n=o4,..,, ucbun (k<@) r)=>(x<£r).

Bu letTanwé mboit 030mn, cHWNKL va(x) 1wiksiya 13boralarl
aHnasbta<%an  boYacl), ya’'T bar panclay K  ucHun
(-*", «<*>(x)>0,2>0 1en831211K bajarlHb, vs(x) 0 Ts1 bo‘Hr<la8l
(eoreta 1nT8 baTtTa 3barHanTt sanoaHanHracH.

Ta’rlr 2. TarHb x <€fo4inH peyllacH, a™ar bar ganc3ay «>0
ncHWN EeaX < Eea (en8312/K E\anba.

Bun la’nlMwn£ ol(H8x 1a’nl” 1 bllan 1en§ kncbHHA 0 2-0421(1an
raysHan. MaTutM, x lasoclllly T!acloTT8 ToTen!lar bosll
sHuycbin LLINk3Tyas!

éx(a)= EeaXa >0
1en8Hk bHan aulana<H ya unéan
(«>(«)"&(«))o (x <cr)
len8 kncbHHK TMno3abait o ‘il ekanHs: keHb cMacH.
E3laHb 0"awy/K1

En, (Ir-X)=nA0) ™)
len8latatn8 p 8a T3balan yecM3b p=p(x,a) &y<MLLK
WTkslya51 va(x) ucbun &yciaHHL 0 bo‘l§an preT)a (3n§‘wila
lo‘loy1, AM8“Ur(a bac3alT) cleb alalacH.
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beTTa 2. Cmnyklagl

(p{X,a)<P(¥,a))o(X <ell)
lenf kmucMLLUK Tvnosaban o4inH.

18bol Ten8laTa (*) yecMw! p=P(x,a) Ucbun EeaX= 5
p =a-1\nBx(a) = P(x~a). Aar P(x,«)</>(¥,a) boba, bawTa «>o0
ucbun

8x(a)-8T(a)’ (**).
Xenf£$171\k baJarHa<11. O eTak, bboloa X<£¥.

Ten851rllk (**) clan p(x,a)<p(¥,a) wunosaba! 1nylal rayl5Ma
keHb cMua(H. beTTa 2 13borellkH

bbo! elll§8an leTtTa 1 ya 2 larclan, oM T kelHnl18an n3klar
orablga8l lapgszoslasMart xo33alanTt Msob8a ol8ancla <;~
la™o3la3b en§ kucbsiz boT13M8a 13borch bosH MLUSb TUTKT,
ya’'nl *myklaEl (T>n)

<= <=, =S

1 bHkal:8lyalar xan]w o4'nH bolacH.

Onylpa kelHnl8an T13o0lgan, ek3ponenslal larib <[o"la
bodltasH8T1 olatl2. Bosbacba ay!S8an(la, 3bunéay J1 ya y
{asocHity nr‘clorlar Tay]u<l boYacHk!, nlar ncbun a>0 nTs bkor
uxyT3XLW  éx(a)<$y(«) 1en§312Hklar bajarlalll, lekT pPa
boY”anéa Marata-"ar3M lent312Hk % (p) >%(p) o4nH boYacH.

M |8ob Ta3socHITy nusckHr xparaTte!r: 1 bo4l8an ek3ponenslal
1B8gllio1, ¥ e3a

(=13 (*)+/372()

“Aonsbrta” ~3nno! bo'lat (bu yer<la K(x)-0 nuulacla
Joylazb8an bkHk "3w 0!, ex) parate*n 2 8a len§ bo4l8an
eksponenslal Dx}3mol). Bwu 711301 wucbun /<1 boTSancla

Eell ,  KY> bodl™ancla e3a Eey=1/+(\-n)'-¥y. "alyacla
1-* 72 7

A(0=*110-£r(0 0l8ak’ 0</<X oral® a a(/)>o, X <r<X
oraHcla e3a a(/)<o len8312Hklar o‘nnH bofH3MS8a x3boT3b *ryT
boYraych.
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2.10. Taribw $a*lay(H8an \ a kncbayWrraych”an
(pa$ay*ira<H£an) ataHar

Maniy bo‘lta8an ya o4'a “lytal;lan Tay)mc! laSocWity
nw'clorlar lo‘plarrii 3 claat”lan8an ya boren3s larl1brl $aMaycl18an
yola kucbayiraclLi8an alta$blt$blar (atallar) atally mmulayl
naxaréan Tull T bl$oblae<ll Bo$b”™acba aylSancla, $bunclay 8§
Mvnk$lyalar $ T T topa$b rarurait ynyn8a kelacbkl, nlar ncbun

X <tory =>(B(X) é(y)) V(8(x) X)
Tan”y Tuno3abaiar balanlacb. Bu riia$alat yecM$baa 1kkl
MNyTalll 1a$oality nuaclorlar $tinc!a81 boren$ iariibi8a oM anyias:
letTtalar lNoyclaH bo‘lal

betrta 1* Ta$o(llly mmp(lorlar nya ylart “lyral;lan
O<ax<ar bo‘Wb, nlatT§ las$irollan

P(X =al)=pr, P(X=ar)=1-/

PY=a)=% P(Y=a2=\-1
bo131. Bu bol(la xya ylar boren3 Ta’no$lcla Faua! 1riviai
R=APA=b Y°kl (1-/7()(1-")-0 bolallar(la8lna la’go3lat$bl
TUTKIN.

betTta 2. Ta$oélily nusaclorlar xya y larnw§ palytallan
0, a>0 bodh,

P(X=0)=/1, P(X=a)=\-py
P(Y=0)=gr, P(¥Y=a)=1-b
boUsT. Bubollla A< =>x <byy.

Bu kk1i lettatn§ 1084 ekanHAT xya y lafoclllly
nr’clorlar ucbunto$ boren$ cbwsalan bx (1) ya ly(m)(ve[og]) lart
yorlb oMb, ulart 34.403b3b orfait 1$bo$b T TKT.

boren$ iarubTi SaulaycM8an nwk$lyalar $nit o bMan
beMayTK, ya't

boren3 {ariibHn anlcjlasb ucbun §m KWTk$lyalar wupyl(1a8l
3baranu ~anoaraniinsb! Kerak boYacl:
§:P+=(0,00)-+4\ Xe3=>£-(X)(E3.
Teoreta 1. To'plaTt o 8a kHuycb! bar clan(lara(0 inTk$lya,
yay[n&E{ ncb xIN ko'nnl$bclan bllabl8a kkacll.
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81aX) - ax, x>0, ae (0,00),
8r,b(X) =1¥x>0,be (0,0°),
_|0, x<0
A e, x>0,ce (000).
Tariibnl pa$ayuraci8an  (kucbayHrraycll8an) iTk3rona!
aknasbHn3Mar bauica [5] clasuy!cla§lleoreta 13b01 elll”an.
Teoreta 2. farar yflayHk, %:K+>a% oYcboyH akHlanliizK

1a50cHly nnsicku: 1 €3 bo"131. Bu HoMa ~wyl<kEMsiscHslar 1en§
kncbH boYacH:

(2)baTtTa *>0 ncbun ¢p ) nTk3rya /r gakataytoycbleTtas,
[vnk3Tya e3a XeK+bo“18an(la 0'snycbl bodHnaycH.

1$bo(. ManHuxy (2=>(1) mpHkatyaT ko'raTi2. TasocHiy
niAsckHr X ucbun o'r'a Alytal ex Tay]ucl boAHb, (Xe3),r="(X)
laso(Hity t7aéort (2) 3baranu sanoal;lanHrmycbl £(-) I'vnk3lya
o”aH at”kyrwr. Betak, BT

(2)7% (X)<1orX

1tpHKalslyar, ya’t “f-) Htk3lya <tr TvnosabaHH kucbayHr-
Ta3% ku 13bo! allarwr. Funksya £(X)>0(x>0ucbun) bo‘l8ar
3ababH E$(X)>0. Buncla B\x EX>0 ekanll§l<lan 1bycklancHk, ak3
bolck 1e3 ekanH8T1 Ms3obpaa ol3ak, P(X=0)=1 ebHT01HkKS8a e8a
boYari2. Funkslya 3(X) loplatr (Ooo) cK KatayToycb!
bo‘HnasH8u(kn x <\ bodl8anbolck M(X)<11len§312HkTbosMNVexuT,.

Bunckn lasb™an x >\ bo*18arick p <—1 yok! %(X) <%(\)X, cbunki

Mwk3lya (000) oraHuga o‘3nycbl boYtaycH. 8buncky o\b

nTuniny bokk §(X) <(X+1)*(1) ekanH8nn olatl2. OeTak, E%(X) <
ya't ~M(X)e3.
Har clanclay lasocllLly T1aclor x ucbun
Xx=x1=f-\10
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lenéHk o‘nnH ya bu yerck (/-[0,1] oralls<la lekE3 lay8ltlanéan
(azo/1iny T 14(or. Bu lenéHkclan 5oy(lalatb boren3s egrl cbxael
bx (1) LU

= EX'
Ko NnT3béa yora olatlr (buncha oéa*clast kabi /[GHO,/] oraHy,

Tcbkaron). XuM 3butn8clek r=r(fr(£/)) yornyiian loy<lalatb
nefo,1] ncbun
A - x@={[".'()-F ? (A £ -
0 £En by
~enLLon bo3/1 unaxTr.

Funkarya orally, (0*) (1a o‘3mycM etasH81<lan Tle8ral

05117981 1TK31lya o T Tnsbal, keyT Tanily (ar8utenlnol<lan
1 8acba o‘r8ar8ancla) bo‘ladl OeTtak, T*e8ral «=1 bo‘lmgr<la
TTunal a”yta”aetball. bekT £,(1)=£,.(1)=1bo*18aT ncbun bar
clan(lay «e[0,1] bo'leanc3a

b, (n)>bx (1),
ya’t y<ax Trrosabal baJanlacy.

Maniis’y  1tpbkalblya (1)=>(2) ywumson” 1- ya 2-
letTalar8a aso3laxlgan boMa {e3kan3 [ara/ ylllsb uvsulA blMan
x3bo! eiibcl. Hacllualan bat, y =%(X) iTk31ya ucbun sbluklay x =x*
M4a Tay)ucl bo‘Vb, £(**)=0 ya m>0 Tunosaballar baJanL|saMT
Taxar alati2. Taso<lllly t™yiior g wmcbun P(x=x*)=1 1en8lk
baJanl13T (10‘8‘nro84 pg:=n* nusraéa )oylasb8aa VrHk {a"siinoin
EAX) 8ae8a bo‘18anlaS0clLLly nu™iior X T Ko ‘ranii2). Bu {asocity
T Yror ~e3d, lelan /X"(X)=0)=1 bo‘l8art ucbun §(X)e3 ya 3bu
3ababH x vya §(X) rasocMity Ttlaclorlart boren3 Ta’noskla
lauposlab bo4ltaycll.

EncMbaTtTa x>0 larucbun §(x)>o bo‘13T, leklnbu iiTk3lya
(0O00) <lakaTayToycM bo‘Msb 3ba/liT sanoaianiurtasin! ])eTak.
3bunitay x yay Tay)u<Wa, 0<nr<” ya &(y)<8(x). 8bun<lay Xasoclity
TK]c](rr x w keYTrw/U, ntnE ncbun

P(X=x)=p,P(X=y)=1-p
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Auswto* o‘ni bo‘l3w. amylck81l LI bolal ywra™a keHsM
TUTKT:
1. x=0, §0)>0. Buboll
; 8e)~E(y)
2(p)-e(y)
bo‘l8anéa %(x) ya x Laso(lllly rws<lorlart boren3 Ta ’nosi<la
layuoslab bo‘ltay<ii (s(") < m
2. x>0, 8(y)>o. Bubolll
(y/")-1
P (BW)/®))+(y")-2)
bo‘18aricla §(x)”,krx .
&(x)

EncH oxIMN<la IiTk3xya 90 baTtTa *>0 ucbun ~(x)>0, —

oraH" (0,00) ck o™myclll bo6lTa8an MTK3xya bollTa3T. beTak,
8bun<lay x yay Tay”mcll, 0<x<>ya

&*) cé(y)

X y

3barlar baJanlaél. 81tTelrlk Betulll 1aa3Tt0 118a e8a lasocllity x
nHANOrT KodayHkya ntns§ rac"swoH

P(X=X)=P(x=y)="

b0'137. Bu Lazo(Hity Twiséor ncbun
"IN " XY

Tunosabal o4inH ya BT, yana clarata-"arsb1Hkka (lmcb kelaT!2.

13bol eH18an leoretart 3oH" 3xyosaH lertrlarl(la “121”arH
sbarblasb TMTKT. AylayHk, x - 30HA *oYanfanfa $h(lar
“narotaé”, &(X)-$ol" loManfanclan keyTe1 “clarotaé” bollsT
80H” 3lyosaH n3k x T bar sanclay bugswto”a e£a bodl8an boHcla
“BarotacHar” orasMa 1enési2Hkw katayHnsb”a yo‘nalHnl8an
bo'VBbl KerakHS8Ww:1 M3ob”a oHn3a, 2-leoretatn§ (2) 3barHT
la rmll ensb xarur bo‘lacil Haulc[alan baT, batTa x>0 ucbun
8(x) >0 bo*H3bH81, 30Hs 1o4laT3bl8a siaéar “clarotaai” bo4Y8an bar
cfanclay 3bax3nt” 30Hc| lo‘lanSanclan keyT bat  clarotacH
3aalataMT \lo(la elacH (&(*) >0). Funkaxya #(X) Tonolon
bolllsbHK 3barH e3a, blror 3bax3 bosbsialar8a nlsbalan Ko4oros
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“BaroTacl’ u/$a, 8ol1* lo‘lanfanclan keyin8x “<larotacl” bat
KatayTaycH. Oxirs1 MTKswyaTn§ kataynycM boWaVK

3barii e3sa, 30HU 10‘loyl He LLiinT§ pro8res8lY bo‘HBH 3barHT, ya’t
boy klsblar “clarotacl” lannlng ko'p L8TL, kaTba8‘allarfa
T3balan 300" locla8HSa Jalb ellliBHI keraklM~nT anglalacH.

puy!cla8l nalua 2-leoretaclan o3on kellrlllb cM”anH3M
TUTKLN.

MNalua. Farax MayHk él ya ér /I T p+ 8a akblanllracHan,
kataytoycM boYTa”an urlmk812 I'mnk8lyalar boUs3t ya 1e3
3bar! bajanl3r. Il Hol(la*nyMa” labcHslar lenf kucbll:

(X),

(2. Funksiya %X)=§, of (X)="("1x)) 2-leoretanws8 (2)
sbarHWw uanoaAanHralll (bu yerga §4-) Llnkeiya ya lar
8vperpo2118lyabl, £ M TKsiya 82£ale3kan i TKasiya).
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11 bob. 811C*11KTA TO<LWIY1 YA
PKEM1YAbAK MOBEbbAM

OMT LU e (bayo!) su84lMas18a o bolallarwsayc! ebboYanHr.
Bu 3n8itula yananllcla &>K\a koTpatyas! bk yll (Kyotxc3a
3m84rila allln8an Tyor yain)l uMsa (konlrakl bT\%an 6By THUT
‘bosblab) nning ManngosMan”a bso ‘T Tlycloncla 3nf£4ula lodloyl
beracH, a8ar 3bu cla\t (layorlpa 3u8la ~LLUn”an 3bax3 yalol
eiinasa, koTpaTya becb narsa lodlatay(b. 8n84ula bocKsasrtng
ro*y bensbl eblnnolHél 4 boYsa, 3w 3a 1odloyl X T smylcla8lcha
x =1b (D)
oclaeHsbT TKT. Buyercla / - 3u84srla bo(HsasinT£ 1nalkalon,
ya’t |=1boYacH, a8ar 3u8arlan3sk bolaH rody bersa, / - 0 boYacH,
a8ar 3v18'virla n3k bolain rody bertasa.
8bwwklay Ab, x 3nf£4ula lodloyl toHb
1- a8arx =0 holag;
P(X -x) =<pg, aSarx=bhl5%;
0, “o!San borara
1a”3Tt018a e8a bo4l3a, bu (asocHity T]ac!oTing 1as3ltol M TK31yas1
0, aSar x <0 bo'lze;
FX(X)=  <x)=41“srafar 0~x < b"IKy
1, a8ar x > b bo'lza
boYacH. Yusonck”! (1) lortmlac[an &yclalawb
EX=bY EX2=b \ OX=b2(a-1)
len8HKlart yoxxsbTU TKT.
Axlvar Taletallkacla o4la*yT1a! ex , cH3perslya ox larclan
lasbsan, o4la kyaclraHk 08413b 9x =4o0x ya Yarlalslya
Koelll131yenu

Cx = TX = EX
TX

xaraklensllkalanclan bat ko4 loyéalawilaal.
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3.1. 8ng‘url:a {o‘loylanwinE gkkre! rooéear*

8n8‘wla kKoTpawyasuung Toyayuy lodloylant {asbkil
elllycM asoBxy kotporenllarclan b1 Bu Tc!ltclmal 1o4loy
MsoManaclkl. 0 ‘r8awwlayol8an 1o4oy bolai8a bo§'Va bol(la
Icllylnel lo‘loy cleSarcla, bar sianéay konkre! B/ 3n84arla
8barlnotasl ymta8a kellran lo'loy LBbunlac Koep bollarcla
(Tazalan, bayo! 5u§‘urlasicla) 8barlnota faa! Bllh 10'loy8a o/b
kelac!l, bosbua bollarclaesa (Ta$alan, ayloTobl15m84rlablcla) blvia
3bar!nota o‘rw T8 baraka! (layn claYoricla bk necbla 1o‘loylar8a
oMb kel$bl Tw nKT (Ta8alan, lakrony aylobalokallar ro‘y bersbx
TUTKW). KI3k na2arlya8l cbeMarasMa Tlaua! x  1cylclvial
lofloynT§ wanéaycr pul bklan Ban o*lcbanacli8an ~xyTaian
M2 ilrac]], x0lo3. Bu 1040y T!”clon x w laso(Hily rclor <l€b
LLBbuugb labiy ya p{x = 0) > 0 (a8ar $nf‘ulfMa bolaHro'y bertasa,

becb sanéay 1o loy Yyuw;a8a keltaycW) boYpar ucbun x cliskre!
Hpcla8l1azoclity T1s(1or bodladA

8nEArla8181eta5TT8 8oécla 8xeralan(la uclylclval 101oy x
1a80<!lLly tlaclor cbekW sonpasi @=o0 7,....,6 Alytallart gabu!

X A> K
p Po P\ . Pn
Jaclyal Banoéaelllackl. Buyerck p(x =@&) = P, K= 044,,.,N

M130l 3”alga HIr yi1 Ticlclal8a 1url8an bayo! 8un§‘mrladuil
Ko‘rayIk. Bu 8xetacla Tyor 8m§‘urla koTpawyaslga TtayuT
Tluclor(laél snTTaw 3nEurla (pretiyast) basa/l 8iMi<la 1o‘lacll
(b 3wwna aklvar TaletaHka(la “Ttnko'ol” éeb alala<il). 8u™M4rla
KoTpawyast, 0T naybaHga, 3u8wulMa Mlwpan $bax8 Hr yA
clayotl(la yalo! elza, wnin8 sarinclo8blarl8a b 8o‘T HOMasb
Ta]buryair 1 olad/ (8va‘urla eLLI8an 3bax3 yI' oxT8acba yasbasa,
becb narza KOYataycl). Kellln18an $n§‘vrla $xeta$icla 1nclrclmal
FCGEloy x  mcbun

P(x =0)= pP(X=6)=<%=1—,0<p<1
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b<YHb 4 w $bax$TnE Hiry!'l gayowMa yalo! eiisb. ebHTOLLUA! aeb
1wbnwSb TuTKIN. O2-0471(1lanT a *1nTkl, buebHTOLLUK 3baxsnt”
3anf£‘wila MU nayol8an yaa*clafl yoslll >x8a bo8iHa ya ww akllar
TaletaHka<la “cleb belS8HanacH ya unlnf alytallan lodlatuu
“wnr éayoTH”r’ JaclyaH geyHa”. OeTtak, 3u8'yrla sbariitotas!
lwllayolfancla, bu “aclyal(lan TE£onnaibya (axboro!) Tanbay!
3Hall(la loyclalarlacH. Bwun(lan 1asb™arl, Tarkur <laylallla§l
éeto”raHk Jarayonlat! o'r8at3b ucbun bat b <laylal ucHun
alovKla*ym1r <layotH§1” Jaclyallan iiwlacH.

AyT”™3a, o411 3abablanT Msob™a olnycM  8uE(wla
3Harlnotalarl Twrakkabroy ko4uw$HS8a e&a bodladl 8oclcla
Hollarcla bunclay 3barlnotalawlng Ta’nosl “myMa™Moba: 8Hax3
$m8drla kotpawya$ifa Ta’lut mwclor(la8l puHW  1o0‘laycH,
3M8rla kotpanlyabl esa 3u84ulalanéan 3bax3 baxisiz HocHsa
(tasalan, aytO toM! balokaH) nalugblcla balok bodl$a, or$o‘T, atar
nnT8 bk y!l clayoricla8l yal'oH ‘YabHy (ya’11 HecH yangay baxisi2
bocH$alar bllan bo8‘Hp bo‘kaaéan)” bo‘lza, @$o‘T 1o‘laycH.
OpaMa, 6> <leb M$oblaracH. Kellwi8an 31u84u'a yananH vcHun
lo‘loy

I 0, ebuwolH! p;
X=m ebimolliY g";
2 ebiToLLEL 4”;
lasocHity Tlaclor bo‘lacH A”ar $m8‘wlalan™an $bax$nTt§ yo$M
$ballnota burl"an yasMa x bo‘1%s, $ ya  ebHTolHKlar olcHn
kKTl ~an "ebHTOlW K Bllan x=" " Tuno$abalcla bo‘HEM o ‘r-
0 ‘21clan Ko ‘nna<H.

Etplrik taYmutollarwn§ anaHr! natoyon elacHk!, blr yH
gayotMa “o‘HT” HocH$as1 ro‘y bensM eHHTolU” 3bax3wn”®
yo$M n;bllanbo8HqHS1

x= A+ Belr (Meykxaw TogeH)
WTk$1ya bHan VoclalanacH Bu yerga uo‘$Miuvclll A $bax$nTE
yo$M8a bo8§‘Hs bo‘1taycH8an, nTn8 baxisi2 bocH$alar nalya$lclagl
YaFoH8a 103 kelacH, 5e“ o ‘$M1nycM e$a $bax$TnE yosM T unws
0‘NT18a 1a’$ T T M$ob8a 01”an HoMa, “labuny ya&I’ ro‘y ben$lH8a



wo3 kelac. ATy oYkaxH8an analr bax"3k bo<l15alar rall)ablcla
roey beracHgan Yo”ealar bllan 5S5bax5wn8 yoSM oraslcla Ta’luT
boMslLlc Tay)uclN81lrt elad/, kekw18an Meykxat To(lelicla
blnncbl ya*tla5b15b(1la
=A a® = Be-

Jeb bl150blabb Tu TK T bolacll

C)okblnycb: /1 3baxbnlng yosM xfa bo84Mq eTas, 5butng
ncbun bat ww baxiziz bock8alar malugblcla yura™a KelSan
o‘Utlar8aTos5 Kela/b BeNo M MycM eBa 5baxbnT8 oMnumntng
yosM8a bo§‘U" bo"H3MT 1loza elac ya 5bu T a nocladrbHy o' 17
bolainan8aTo5 kelacl.

Tan”y Tabalalar(la T7<1T(lwl 1l1o‘loy xwn8§ BoA
xaraklenblikalan TMM T rol o‘yniaycl. Bular ~alon8a o‘rlasg”yral

Tx -E X, (Vbperblya YarX = EX2- (ex)\ 04rla Kyairaink o8°15b
ox =y/YarX, yana*5lya koelll15lyen1 cx = ya bo5b"alar
Vra(L.

o15Kre1 1a50(Wiry T1(lor x Tn§ laublliioM

Po = p {X = bo),-,p,,: p (X = K)
bocl5a, ebToN L ar naxanya”11t* ntut!y £orrnlalan8a as05an

EX="bKX 1)
%)

EX b 1R )
)

Ywn~onéa kelnlgpan Mr yW8a “urllacHgman 50é<la bayo!
SuE‘uasbl ncbun

EX=b*p+b-1,=b" , (3)
EX2=&-p +br~4= k2" 9 4)
YarX -E X 2- (EX)2=b21- (™)2=bXa. (5)

Ma5bsa Sifalllb*nyMa” TT3olat! KoraTr.

Mso! 1. Bu* yI tucléal;8a LUraclA™an so0(Ma bayo! 518 wila5l
ToéeHeéa, 3bax3n3n™ Mr yH clayorlga yalo! eH'b ebHTOLLs1
A= 0,0025,518mMaloelaYl b= 00000 50‘T. M TanaMoYoy xwng
orla “1yTaH ya cH5per5lyasl1lopHST.
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Ywi0Oncla£l (1) ForaHiia bo‘yicba
Tx - EX=6- =105-25*1 =250 80°T.
FonnnXa (2) £a, a3o3an,
rarX =25N(Y.
8bLuklay aLLIb, ocrlakyaéralllc 08'13b
= 4YarX = 5000 50‘T.
Yarlalslya koelLl13lyenll

Ma$ol 2. Bir yM”a LWWrMacii®an ya 3uE‘wla lodcoy1l OWW
bolainweg bufa b o \\y bodl8an bayo! 3ua‘mnas! ncbun TxYa Yarx
lopW3w. Bun(la 'Yabby $abablar8a” b oA bo4l8an 3u§'urla ro6loyl
2= 100000 50T, Baxl517 boclizakr bllan bof£‘Ha 8u8'wla 10'1o0y1
\ = 6ooooo 304r. Baxisiz boclla LWlayH ol tTn”® eblTolU”

—0,005 ya bk yll (layorl(la Habby sabablar’ IulayH ro‘y
beracH8an o'H T ebHTolLs1 $ = 0,02

YecllU3b. (1) lNonnmlaga aszoszan, UKX- ex a{) \-or Q=450
30°T.

(2) 1bnnnla8a a3o3an e3a Yarx=\Ab/I& Bwu bolcla o‘rla
KyacbaHK 0£%b ox = ~yarX = 12042, yarlalslya koelll1$lyenll

3.2. 8n”‘urla lo‘loylarTT8 8lrmkluralan8an Tocienari

Aklwuar Taletallka(la 3m84ria 10“loyw rloéa eragyclll lasocH1ly
Ti~clor 1w Ta’lut Ta’no(la 3lrvkluralasb sabu! allinSan.
Masalan, yw}oncla kodil«an bayo! 3u8‘wla3ltng en§ 3o0(!(la
yananMa laso(1lly T1™(lor X T

X =1¥ ).
KodT3bl(la yo213b TM TKT. Bunéa lasoclllly T1saclor
1 acar xw\la bex/Bas! oty bersa,

0, a8ar 5/8'vrla bocHsasr roy benmasa,
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rlasoclllly rwuéor esa, w84rla bockzasx rody berS8anéa lalab
glln”an suf‘wla Io'loylun§ TXAckTnx analacH.
TwsbLuxarlkx,

1, a8ar X >0 bolka,

[0, a8ar X =0 bol3a,
ya’'w 1~1[x> o)-lasocllly bocb3a [x > o}nxn§ 1nclxkalon. Ayiib
o‘LUSanlar(lan keHb cMMackkx, Masogllly xuwsckHr | W A3XTOMW,
5uM8‘urla YoYoyx ~3xToH orgal gmyxcla8x [lonmmulalar bMan
axrxdlaBbl Twnkxn:

Pl=0=P(X=0=p,P(/=)=P(X>0=1~P(X =0)=1-Ps.

TasocMity Tx"éor ywng “Bunon esa x 3m§‘wla lo‘loyxu,
X > 0 3bariiga nxsbalan 3barl/ix 1laaxTol:x bo*lad/yokl bo‘bnasa

ORI A T TR

Akaxncba, | ya lMa3oéxity Txaclorlawxng A3xtolan Ta’lut
bo‘13a, x xncyxgmal 10°loy MassxToMw awplasb TM TKT. Buncla,
eng ayyalo, p(X =0) = p {1=0) ekanH8xw eYlrolelatxr. 80‘n§ e3a

\ >0 boYpganck amyx(1a8x 1en8HKT yora olaTxr:
P(X =b)=P(lY =b)=p(1¥ = 6]|(/=D)p(l=1)+
+P(1Y = k|(/ = 0))P(/ = 0)= P(I = |(/ = 1))P(/ = 1)
Oxr8xcla 101a eblvnolVk Mormmlaslclan ya p(y =b,1=0)=0
ekanH Man Toy(lalarlcH. TwusbunarHkl, ba™axy y  X3Kwng
AswoWw, (/=1 bo‘yman(ia£ina o ‘raanxsb Ta’no8a e8a, xo0los.
8bunlng ncbun bat amyxcla8x Tnloba2alarcla bu 3bar! (ya'w,/ = 1)

1vsburkb “oMIxrTlack1. AyLLI8anlar<lan keHb chx™aclkx,
T =&)="(Y =6)-,P(/=1).
Oertak, xndAxclval 1o*loywin8 kelllnlSan xkixla xroMarx ba-

bwsa len§ kucbH bo‘lad/l Masbg ncbun “myxclagx aw, rr3oHar!
Ko‘ratxa.
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M18ol 1. 8ufdmr*a he<laH (Lofloyl) = 100000 Yya 5u84ula
MT%>K 3baxbnTt§ HIr yH clayorl<la yaii)! eHsb ebHT011x81
A=00025 bodl8an 8u84mrla sbarlnotablw kodatir. Bu 3ba/lnoTa
ncbun / ya y lasocHity ri(lorlarnt£ Dxd511011an1opl181n.

YecMsab. TasocWy rT17éor /T TKT bodtan 0 ya 1
AlyTtallarT smylcla8l ebHtolHkl1ar bHan ugbul acH:

p(/ " 1)=p(x >0=$= 0005
P/=0=P(X 0=1 P(X>0=1- =095

TasocHily Tla<lor y e3a o”arTta3 3on, ya’T
p(r =u)- p(y = 00000) - 1

M1801 2. BK yi18a In7.H8anya 3nfdula lodloylarl, o/HT bax&xr
bocHsa nalyas!ga ro‘y beracH"an bo4sa = 500000 (b bocHzanT™

ro‘'y ben8b eblvnolH81l r/* = 0,0005), a8ar o'Hw 4labHy sabaMar”
BHan bo§‘Ha bo4l8anéa = 00000 (bu bocHszaw™ rody bensb

eblToLLINM =0,0020 éeb “abul ~lnacH) T1”clorlarclan xboral
bo*18an 8ur“wlasbasinoTas! o ‘réawdacH. Bu sbariitoTa ncbun /ya
y (asocHity Tluclorlariung ~3wioWan lopl/si

Yecbisb. TasocHiy Tlgclor /TutMn bodlS&an 0 ya 1
Ay Tauanu “nyla” ebiitolHklar bllan ~abnl N ecH

p{l=1)=p[x >0) =)+ 2= 00025,
p(l=0=P(X=0)=1- P([ =1=0,9925.
TazocHiy rmme](Jor y*"KKKa \ = 500000 ya t2= K0000 4 \yLuanarLw

| (x—500000) 0 0005

PLY = 500000) = P(X = 500000
P(X50) 00025

/ | P (\X = 1(IIID) 00020
P(l¥ = 100000) = P(X = 100000 X > o ........ VY
i p(X>0 00025

ebHLwoLLINar B an sabl U becH
Ba’2lcla 318‘wla yananHarMa bl 3bar!noTa brr necbla 13k
bolaHarlT ynra™a kewurisb1 T TKT (Taszalan, aylotobll 3uE‘wla
shHn8ancia). Bu bollarcla lasocHity rwuéor (13k) x T
x =rl+y2+...+y, (2)
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y18‘Tc ko TSI a yoz218b wiwinkT. Bunéa lasoclllly tiaclor v,
3barllota TuclLal (layorl<la ymnxa8a kelSan 18klar 30T, W,Y2...
~azogllly Tls<lorlar esa baurary raYisb(la ro‘y berSan 18K
TlaclorlanT Bel8llaycH

(ayg slibo4aT12k17bayo!; 518‘nlMa8TTs (1) ToéeH, 3ns8durla
1l x lNortnla (2) bilan awalanacHpan toclelnTE£ xm3wly BoH
boydalll Bun™a 7sbouwsb uchbun (2) <la p(y=1)=1 (l€b LLkoMa3b

N&yaboYacl.
0<lal(la (2) Toéellda uoNblMnycbHar 30T lasocbity Traéor V
beyosa s0°8b1inychbl y lartn8 becb b1/ a bo8'HA eTa8 <lEh yaiu

Bbo84/M bo‘bna8an "asocity rrclorlar kelta-kelll§1 bo‘HsbHs1
Marar gllnacl Bun™a Maratasgan (2) ToclelnT§ at”rou, anaHrr
Ko‘r8alacllly, bar21 bollar(la 8barblab oYl an bof‘HagirHK 3baria
bal3anbraycl. Maszalan, la'tlrlanS8an aylotobHwnS burllkb
ebHTO1H81 ya nTn§ na’yasa yura™a kelacl18an xarajallar Ko4oros
boll kLU Twinkin.

Inyl(val x 18kw (1) ya (2) Ibrmlalar bHan atalabb, bar xH
lMaklorlanud8 wmn8a (x8a) bo‘l8an 1a’8w T TlA(lony JLLBL:(lan
0‘r£at3b snlay ekanl18l bHanaYa/bLLrad | cbynM | ya y 1asocHity
Tlpgorlar o”aH llo<lalaréan3u§‘vrlabo(M8alanT saylarllbl8a ya
y 1a50(Wity nopckarar xaraklerlaylli8an baMMy 13k8a e3a bosbsia

laxlorlar 1a’3lr eHsM T TK LW . AyHb odH18anlarga a808larb5(1) ya
(2) TortnlalarT, locloy x Tn§ 8lrmklasbluigan (yo‘nallinl”an)
yarlanllarl <lébLllzoMasb TLU NKT.

Mas8alan, aylotoblbu yo'l-1ranspor! balokallan nalya8i(la ro‘y
TeracH an baraxallar(lan 8ua‘vrlalasbiu o ‘rEanayMk. TvisbunarHKL,
yocl-lramsporl  bawokamar:t  ymra8a  keHslLL  bo(M18alawng
eblltolHkalan buwnclll naybaMa, 3uE‘urla elllgan 3bax3Tn§
yo3bl8a bo§‘'Va. Bu eMTolllar yosb bayéoYcbHar (orH”cba
“epcblNMHK” ya “o{218a r3bot3b” IlayM) ya Kek3a yosb(lafy isbHar
ncbun (yo‘l bocWzas! ya bolallanSa reakblya katay”at lulayH)
Kallaroa boViecH bekln yo4-1ranSporl balokallan yura™a kelirran
xara™aiar becb sanclay raYlsbcla 3bax5wing yosbi8a bo§‘Ha
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bodltaycll (n ayloTobll T3w T£a (Tarkasi8a) ko™prc" boSeHy
bo“lanl).
EncH (2) Mortuk oruall $lvklasl1lui8an x 3u8'urla loYoyl
ncKun My(lall bo‘18an unyMa™ Toten! MNonnulalanTt KellkasLwix:
EX =E(¥1+¥2+...+¥r)="P(y=n)E (Y ,+¥2+...+¥,1"n)) = K

n=1

="nP(y ~n)-E¥=Ey-E¥. (3)

el

Xu3ms3ao, (1) ToM ucbuntoTten!
EX1=E(,+¥1+.. . +¥y)2=%P (y = m)E([,+¥,+...+¥,? =

m=1

=+ P (y =Ny £(¥?7+.. . H¥H2(¥ R+ +¥,, ¥ )=

£ P(y=l) nE¥1+2 (N ~E¥ E¥

:Ey-Eyr+Ey(y-\)(E¥}?\ 4
Ox1rEl(lan any!(1a81lenSkw ola T 12:
YarX = EXr- (EX)2=Ey-E¥r+ (Ey2- Ey)(E¥)2-(Ey)2(E¥)2=

= En(Yar¥ + (E¥)2)+{Ey2- (Ey)2)(E¥)2- E y(E¥)2=

=By -Yar¥+ Yary (E¥)2. (5)
Xwusmzan, (1) Toclel ncbun
YarX = Yar¥ *P(1 =1)+(E¥)2P(1 =\)P(1=0). (6)

Kellwl8an Mormmlalar
yI1¥2~,
laso(Mily Tla<lorlar bo8‘Hsb12 bo‘l1&n<la? y 13KTN§ nxiyony
lau8l1To(1 ncbun o*nnll (T cl3kre! 11p(1a81 Lx]31T0l bodln 3Kar!
eras).

3( T<ltclmal 13klanm 31wk1a5blw3lTT8 bosbua yananiian
bat TayJu<l. Masalan, x laso<Hiy T1”<1or (13k) a\aal3lon balokallar
blMan bo£‘ TV boY™anga, T

X =1(b K+b2)
Ko‘ntab(la yo213b TUTKT. Bu yer<la | - “balokal ro‘y boreH’
boé13a31n T8 1ncHkawory, b -bayo wran3poru(ias: passajlrlarsor, \ -

143



blla 3bax3 wcbun 3u84u'a loyoyl - bayo Ilransporii ucbun
8n~wla lo*loyl.

3.3.1121nk$12 woneHar

8nE‘wla locloyl x LW;mK312 Hp<la8l lasoclily wils<lor bo6la
obnayclA, cbunla p[x = 0) ebHwollk wwba! bo‘Hb8Ta golras<lan,

n 1 8a]ucla ya”t boYacH. 8bntn§ ncbun bat $unfdrla lodlo\a
W:mk3i2 Toéean baaréa 8o‘r boranéa, sirmkiiraasblni8an
X M1V yokx X =rl+y2+..+yy lortulalar(la81 LUsociily Tluclor y
(lo*latBbl Kerak boYgan basi* 1y 10°1oy) 1a481TO W T A MK3K Hpéa
bo'H31u LLisbunHacH.

EbitollWar naranyas! kr8l«lan yaxsll Ta’lnTla, M2iinksi2
Hpcla™11a80(Hity Tluclorlarl (343T0H

F{x)=P(¥<x)=]p(n)an

YOK1
P(x)af,(x)
lNortulalar bHan atlanacH,

TasocHiy Tla(lor ywn$ shyTazan Tusba! bo”gaTt ucbun
nwng lasswoH [o,00) yanT lo*an cblrlaga 3oylasbacH. OeTak,
X< 0 bocl8ancla £(x)=p(g)=0. To'loylart baboksMa nlart§
sonH xaraklen8lkalarl TubHR rol o‘ynaycH. Ox1r§1 len8HKT
LLIsob”a o0l8n boMa laso(Hily Trcbr rTn§ Takroxaraklen8-
Hkalan - o'rla ~xytal \a HcktcM (ariibLl ToTen i ncbun ~myMagl
lNortmlalart kKeIHN3b TUTKT:

EY= \<IF(x), EYr = \x 1dF(x)
0 0

ya a8ar 3[13TKJ1 21cbl1k nTkBxyas! p(T)= f'(X) Tay)u<l bo‘15s,
EY= \Op (xY(x), EY1= 8x3p(x)cl(x).
Ko‘p bollarcla
Ey= I)(l-F(x))ﬂ . £r2= 21*(1-1—‘ ()&
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fonmmlalar<lan &y<lalausb umlay bo‘lad/l Bulanlan 0XKsi EY2
ncbun kelLiry”an £ortnlaw *o0'§8‘n ekwin” w 18bollaytl2 (bKTCM
Mormalanl118 13boii 3oiiéa). Onyl<la8l

[pAA?(:c)=-|: 1N /(1-F (X)), A>0
0 0

nine8ralt Ko‘ratrr. Bu yeraa bo‘laklab InleSrallasbatalA T bajanb
\xrelF(x)=-A"(\-F(A))+2]x(\-F (x))JIx
0 0

len8Mkw bosll aaxwx. bekT n ->oocla

A2(1- F(A)) = A2\CIF(X)<A2-~-"af i x).
n NTA

Ervin oxirg: 1en8likga n -»ooga HT1lua o‘vib
EY1=HT IxZ1F(x) = 1T |X(1- F(x))cbc=2%$x(\ - F(x))clx

kellln18an Nonnunlatn§ 13boltl 0laTl2.

Mbob Farax allaylk, wnwnly nara 6 tln. 30‘rclan lboral
bo‘l1”an obyek! yonf£‘t Mokalgan 3mé‘wla Allln8an boH3T.
Obyellla yon8&‘t ro'y bensb! eMTollgx 4-10~\ yon~T
nalyaslga kelllnl8an rarar la$oclllly rtsiéor bo™Mb? n nol ya
obyek!nTE loxlan a T orall84lgalek18lan51Tlan8an bo4Y3T Tolloy
y =/.117Tn§ ourlaylytall ya (H3peragyasx 1opMaT.

YecHbb. [0,ala>0 oraHs<la lek13 laa8bnlaa8an rXasolliy

rrafonu saraylk. Bu nna<lortnf 2iolllk N TK3lya3sl
1,a8ar x e [0, 4] bo“ka,
p{x)=n
0, a8ar x £[0,a] bolza

beTak,

E¥= z%xp(x)CK~-I"\‘;J<I<|<~’\-Q§
0 ao 2

E¥2=xp(xOKe= *|x28&=

YarY=EY2-(EY)>="-[~ =£ .
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Ko‘nlayol8an riwizoMa a=6 <106 ya bu bolcla
EY="™ . =3*10%
2

Kary =6 '11c2>/\ =5 1012=:31012
OMTS!1 punkMa kelLirHgan (4) ya (6) MNormlalar8a asosan
EX - EY-#=3-106°10*=3-102=300
KuM=Kar7”" +(AY)?(1~") =3-10,2-10"+(3-109 " 1L 0N -~ ~1 =
=12-101
0 ‘ria Kyaéraik 0 3b ax¥Yayanalslya koelll131lyenii ncbun
ax =NYarX *3.46-104

Cy="-«1-15
Talxolar keUb cliisaclA.

3.4.sn8‘nla prewyaann| (bacia]wi) bel§11a$b prr8g lan

s nE‘wiawn £ In(ylclvel risk 1o (1ewgast p tla(lor - 3m84wia
prennya3: (pretlya) yok: 3u8‘urla losloyl (1€b alalacH. Bwu
TP 171N § a3o031y xvsilyal;larlii eslaHb oYarriw.

Farar alaylk, 3u8‘wla kKoTpaTtya3TT8 bo3Man”kb
Kapall 5 bosb utn8 loy(lallllk LLnk3wyas3:r w(x) bol3T.
KoTpaTtya n 1a Tyox bMan 3u8Ynia 3sbannotakr! (kon!rakllar)
mr8an boulb, x.-1az0(Wiy rw™(ior /-ncb! Tuorwn” 3u8‘uria
bocl3a3! ro‘y bensb ositbalAlast Ko ‘racki8an lalofaHT bel8Maza,

X =X 1+...+X4
y18‘T(N lasockity noaclor bo‘lMb oY8an baxiziz bo<llza mcbun
an8‘wla poH3TT8 baboslt llocla eladl Axlvarly [MaoHyall(la
Ko‘pTcba /12.; xrilar Blrx 1la™sltlanfan cleb bl3oblanal BeTak,
ex =nEXx lenS/K bajanlacl

A8ar wilack8an Toy<laHHKSa yo‘nallinl8an 3lyozal ~abu!
Alllnsa, 318‘wla koTpaTyast

En(E+ P-X)>m(5) *)
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1en8517HK bajanlcrancla wyor'ar bMan 3bar(nowalar Mw3sb”a lo21
boYazx.

EnLU Marax yiiraTxkn barnwa tyo2lar bllaratuTiy MoyckHK
WTk$lyabl LX) T pabul p$an. bodlrb unlar bir xH /-bosMan”~Ucb
Kaplla'S8a e8a bo‘l3lnlar. AyHb o4ix18nlarclan lasbuan {asocHity
Tlu<lorlar x]J;..,Ardar blr x!1 l1a"5ltlan8anl1181Lll Llisob™a ol$ak,
Tyorlar lo‘planu blr T3l ekanlA8:£a 13boncb boslM ALUsb TwinMn.

Tenggi2bk (*) blMan o*x$basb bo*18an bolllaTuor

W(1-P)>EN(1-X~ (**)
1en8B817AIK bajar118an(la, koTpaTya blan 3ballnoTa LLiralll.

BEncll (*) 1en85M1kT yanoaHanHracH"an £ 1at1ng en§ McM”in
p\  (**) uanoallanitracl18an plarTnf en§ kanasw p* bllan
bel8MayHk. E3lallb oYarwrks #(-) £oyclallllk [mnk3“yas i
Ko"nws3bi, Tuorwn” lM5kka bodl8an TunosabaHw [locla “acH.
Mas3akn, ii(-) NTk5lya ymuon~a uayans bodlsa, ya't «e(on),X,.x2
bar fanclay 3onlar ncbun

ferm +(1- a)x2)>a N~ )+(1- a) Li(x2
*enfs12/1 KT batarl3a, Tasbbur lensen 1en8512H818a a3o3an
W(1-p*) =EW(1-X,)<i(1~EXX
Tunosabait olarl2. Oxlr§lclan loyckHHK #ankSlya Tomo”on
bo*H¥b1clan
/-p<1-EXx
ya’t
p>E XX
1en8s12HKW 01aT!2. By Tunosabaiart odnnH bod/wbl wmcbun
loyclaHHK inTk31lyasl

V (x)>0,[I(:c)<0
3bariiarw baJansbl yelarH bo‘lacH
AyHb o‘lL8anlarclan Tyor o417 lasocHiy lalolal x{ clan
Tnbol ara ~LL3b! ucbmn 1a5ocHiy bo4lta8an e x ynn*ck3nnlo‘1la5b8a

roollk1 keHb cMfacH. Bu bolcla Tyuornt” becb uangay lMsk8a
ToylNMHs1 yo"H” kuralllacH. XaclcH 3buwun8<lek, [oy6aHHK
ninkslyasl /() pas!8a gayanuy boba,
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p*<EX,
1en851211xu olarwir ya bu bolll xnuo2 n3k8a “woy” M3oManalll
ntuTan,

£EMp)

° . . N N
TAMOT NKKKa “Toyu boYTtasHK” koe£&S$1yenii ieb alalacl. Arar

a .°,28arta8 3on boYsa, TUO2WNS M3KKa TuUnosabai wmwopg
Kap|lan8a (*) ya $18‘nita poiiiiH ba]Ti2a bo§‘Hi boYTaycL],
En* yr*onéa kellln18an $u8‘nina yananii8a say'atiz. Aear
ynYonclap (*) (enésrHkw fanoa«anirac%an p larw ene locMiili
P bnan bclSlMa5ak3
P' <mp*

bo 18ancla $n84LLI T a F108a e§a boYTaych. Ak3Lucba,
P*> mp*

1en8$1211Kk bajanl8an<la $18‘mrla Ta’nofa epa bo‘Hb,

oralluclan $u§wxla bailaH p I Tas$acl8a Tuyoig allb lanla$b
Ta$ala$l yura8a kelacll, Bkca $n§‘wla koTpawyas: iloHyalina, p
w p' 8ayaaT Wb ranla$b kerak bo‘M éan8a o‘x$baycll, Aéar
rasobar Yllmyclll bu- necbla w8 ‘nfla koTpawyalan Tayjucl bo‘1$a
( mwan *a$llan $m§‘wla kotpawyalanwng noHyaih Oaylad
laswaloiiarl KO Towckn naxoni sillinza), lanlan8an p bo$blang‘lcir
cbeSara P'/ 8a ya”T bo‘lalll Ayiil8anlann p w WTlasabtng

bo$bsa yananian bat borHs1 bMan (o“1ciub o ‘Alwr.

Forta! nuyayr nararitan saraluyancla, $uEwuMa baviaHWw
(preTT) lanla$b Ta$alalancla &y<lalllik KTk$lyalanw ao‘lla%b
a303Kk bo‘Vb, ular becb Yanclay e’iiro2 boManw ywuraea
Kelinnayc!l. bekT $1é ‘mlMa Ta$alalancla %clallllik &nk$lyalanclan
wyaalaw$bing o‘a éa xo$ katcbLL Man bat Tay]ucl. BwncbWan
atabyoiiia $m8‘ulalannycM $bax$lar ya $18‘wla koTpawya-
lantn8 “wllyorHK” pnn3lplant’ &yclallllk iTk$lyalan oraaH
&rralla$biin$b yecbT! Jucla ulyln bo‘Ban Ta$ala8a aylaw$in
TUTKT. 8bunt8 ncbun bat 3ué;una MaoHyaliéa />-pretlyanl
(prett, $nMurla baitaH) lanla$bela, Ko‘pebLUK mcbun utununy
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bo‘ian Ya 3ouiia, awAd &Twlalar oraH x&la efla<bé&an volll ar
(prr3lplar) abarwyalll LobknacH. (3wl<la ba wularclan br
necblaslw kelllraiuk. A

OkHn81clek p- suSairia baclal wwiliclon, X-5u§ urla bolu3as!
ro'y bensM o"Hsalick ynxa8a kelainlSan laloninll 1&clalay<Hgan
{aso(1LLly T1clclor\a vwny (aus™oT MnkBlyaklii / (mblan bel8nay-
TXr. 0 ‘rgawlayolfan Taszak ToMyai nn4lay! nazan<ian uarab
(A /> 1aaxiMor WtkBlyalarl mnlkla atanSanHSLLal LLkbgan
sne‘urla Ta(eTalkasl<k P bal gpiunyclll abaTyai§a e8a boYaan
ao 3bsancba paratein A éa bat boé ‘1L, bolMa/1. Bu paratel 3u-
»ur(@ laoHyaltT§ lasbkll eiiH3sM bHan boa‘Ha bo-Hb, n lo-
TonlatT8 bosblané‘lcb 3barllanT Tmyolr IYlLIMT8béa yo*-
nalvinlean bo‘laH AyvilSanlar<lan mtuxwy bOMa P T lanlabb
wasalalan

PAyr(F,10)

Nuwksonaltng koTTxabTx Hel§lla8bh8a (ikaMasb) reivkaxya
MMNwsM keHb cblse<ll Onyl<lablrr (,) &nk5tonaltn8 b« necll

Konkrel; yananianT kKeirati2 ya ulart Axugar Taletalika<la
Nabu! ylln™an pnnsipaar geb ayia T 12.
1.Knlllac8an Fiywa! prw8lpl- Bu bolga
P=(\ +X)EX, A>0.
bod/Mb paratein A W 4yuklaTa KoeLIJ131yen”" Jeb alasba(l. Bu
parateil 4, 3ué‘n«a ba<laH wiMla<HBan o‘rda ¢pytal EX T
(2lyon<lan) kaina bo‘H3blT Hel8MaycH. A8ar J1=0 bo‘l3a, p - EX
AnaHk o‘nnH bo*‘Hb, b bolll ynuonéa blr necba talia e3Twean
‘Uene kncbHHK pnwlpl”  kuralllacH ya 318‘urla igrlLisb T a ‘'no8a
efa bo‘lray<H. Paratelr s3>0 (byLuaI7Iar e3a 3n*mfla nokyanTt
M ATH elL\cli wiblalorlar 1otoTclan beMlanacH.
2.018persiya (MBperston) pnn8lpl Bu bol<la
P-EX +10X, §>0.
Parateil A cHsperaxya ox ucbun “yumkkTa Koellliixyenin”
bo‘Hb X aancba kKalla bo‘13a, 3ue‘nlla bagab P 3buncba lalalol
<Hsperkya3l ¥>* EaboE ‘Hsabo‘Haliiw b/icHracH OeTak, “<113per3lya

rT3ip1” aabul Anfawla pretlya
PITSHP p—F(X)y EX+T>X
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&1uuila orban M8oblanar ekan. Bu boMa Akbar waleTaika ncbu
TWKUT bo‘l8n uuyidas: Tayvala ymxaga kKeM . C>awwkyclk
DiHO031a3b -<-Ta’mo5laa X \a r TkKlar mucbun x>y Ttunosabal!
o N1l boUbllan P(X)<P(y) wwnnosaba! keHb cbxy&nlll?
Xuamzan, 8bunclay X ya y lasocllly tls<lorlar tay)u<l boYar
ekanki. 171arucbun x <§y Tunosaba! bajarLLlb,

P(X)>1>(¥)
{en8812bk bajanlalll.
3. 8lan(larl o"4sb prw$ipi. Bu bola
p=ex+nd4dM, n>o. (1)

Eslabb o‘lanii2kl, X (asocUily Txséortné “o‘2eansb
KoeTliyenin” (yanaisiya) éeb

cnx)= LW
songa ayilac!l. Tasoclity nuéor X nta $lanclarl yariani <lebesa
Yg X-E%
yIrr
Tu<lor8aayila/l. 3lanclarl o”r3b l'ortnlasl (1) <lan
3_P-EX E(p-x) o,
W ={o(r'xr Ccy(P~xy
Jewak, b boMa paratein x, lako<bfly TBAWOr p-X NTO
(toyaa, 21yon laral) yanaiiya koelll ninyeninT 1&4a e{ar ekan.
4, Foy<lallll8] nol bo‘Ban prw8|p. 8wé ‘ulalannycbl
Bbax3wung {oyc a/HK Mwk51yasr 1/(x) bo*Hb, 1 oal<lagl
0'(x)>0, 1M"'(x)<0, xe K
3barlAarT ganoaiianiiraiu.
OunyHas! Benwll 1aBT0% a e8a bo‘Ban {xr,0<p<\

(a50c! 1y n<3ordar ncbun
P(Xp=0)=p=1-p(xp=10/1), n>0
bo‘13ln. Tascxiidy T !UYclor nt§ @YiTo1r KHwKAayan

Fp(x) =P (xp<x) LUM§ éralig1
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3bak! kKo‘nw$Ma bo‘laM ya unclan batTta xeK wucbun Pl<Pr

1en8317HK basanHb, x 1 <a x nTrno8abal o ‘WLl boYalll. Oxk”™aan
Riip" <:.<HIE~. P.-*T #»00"
bo*18an(1a, Tunosabal kelb cllbad/l Pretlya p
anyl<3a8llen§laratn8 yecM 11 bo‘lad/
En(3+P-X)=11%) (2
A ATaTn . yecbwll bollach, ya’w 3u”uiia baéaH p 3bun<lay

«amlana(lM, nnt§ ucbun 3mé‘vraéacba ya sm8‘mina<kn 30 nee1
0 ‘acba byckHHK bii XM bo*lad/ ASar &)yviaHHK &nk3lyabl

m(x)~-]-':?—,a> 0
ek8ponenslal ko‘nT3bl<b bo‘l3a, leI’§11ené1aTaTn,q yecHT!
P =a~' 10§(Eexp{ax})
bo*1alya bu bol ek3porenslal prnnslp (lebadaMl.

En(N X ya y lasocHity Tls<lorlar ncbun 3HOxasiik larbb x <iir
0‘rTH (leb irar uMatk. Bu boMa (2) len§latanTt2 yecbarlan
3laiclaanlalan8an 3n nrk pretlyalan P(X) ya P(Y) ucbun P(X)
<P(K) 1enési2Hk baJanla<H. beln o‘hacba lMoyialiHK nol bo 18an
prr3lpga asoslanéan 3u™ulla badaldar! P(X) ya P(Y) wbwun
3*0xasiiK lariib <a wny, a303ly x033a318a Ko ‘ra 3bunéay 1aso<bity X'
ya y lnmuclorlar a\lvel bo“lacHkl, ular ncbun
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x'zlxl y'ély, P(X"<¥') (3)
Tunosaballar baJanMi1 Maletalik  kuitltalar  {asoélLLly
Tlséorlartn8 lauyuylto( Mvunk3“yakr! orsaH aralan8an bo‘M3lur
M8ob8a obak, (3) Tuno3abaiarckn in>yclalatb

EN"+P- X) =E(X+P~ X")> E(T+P~¥')= Eal+ P-¥)
4en8HK ya len8Hk$121arww yora olatlr. Bularclan e3a o‘r naybaHia
P(X)>P(Y) Tno3aba! keHb cllisa<H.
5. Foy<lal/l|§| nmol bo‘l8an prwpwn”® wuTuTla$bran
yananl1.
AFara2 Yllarl?2K, bosbknuYcb kapla! 5 (aso<Hitly rt”éor

bo‘13T. Bu bol(la 3n§‘nrla ba<laH (pretla) P

En(8+P~X) =Eu(8) (4)
*en8larant§ yecbiini ko*nT3bMa awulana(l. Bwu pnn3xp
nolassxk xarakCeriia bo*laH cbunl1 (4) (en8larawng yecbkuw p,
lasolUily niigponar x \a. 8 1aTT8 blr8aHk<la la”3wt0%a bo§‘Ha
bo‘laH Ma$alan, &y(laHbk WTksiyas1 eksponensiar Ko‘nTsbcla
bo*18arcla

P =<r‘[108.Eexp{apl-.¥Y)}-.Eexp{-a,X}], a>0

ya aT1n§ cbeksi2 Vicllk slyTa(lan ncbun

0*EX+720X-aCou(X, 0)«EX+70X-aCT (X,ii)=

~EX+~11X-aCoy(X,8).
Ox1<1rt o Tn§ KO‘rTM X vya /1 (aso<Hity Tla<lorlarTn8
bk8aHk<1a81 (auxTronea boyTluHs: yauclol ko ‘nna<H.
6. E3sber pnn3pb OMT lazo<Hity T]aéorlar ucbun E3sber

altasblT3bw lan(atl2. Benl8an laso<Hily rwuy<lotTy bosH
urn\cbl ToTeniar NMTK31yas1

1la blan arHukwacT. Tau3Tio i

<TKAX) = eHK1F/IX) 1rAb) (5)
lortnla bHan anukwac3wan (asocHiy Tluclor Xbw Ko‘ratlr. Bu

(asolity nuyéonn cyma(kmn! X (asockity mHdci(»nun8 pglyta(lan
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blMan n3*ta-n3l iaballl, lekw bu ShytanatTE ebHTOLLKlan
LrHcba boYacH. Ten™Hk (5) (lan H=o0 bo‘l8an(la FXO(X) =Fx(X)
ekanH81 ko;nnac!l.
AS8ar H>0 bo‘133,
AXMX)_ e
<) 8x(K)
wsba! x TNE Kara My Tauan<ia 04uycbl boYacH. BeTak, 3bungay
x= nuala Tay]uc! boYacHk!, x>n0lar ucbun esa 1 éan klcblk
bo'lll Bwu xulosa £xXM(x\Fx(X) Zlart raaskno! LLInk3xyakn
bo'sbH81clan o3on ko'rTa<H ya Tclan
X<aXHk>0
3loxasik larllb 0 ‘rr1l boTrsb! keHb cMuaé!l. Ak3Tcba, H<0
‘boT8ancla, leskan x u<§x 3HOxa3Hk lariib ba3anlacH.
Es3ber pretlyasl

lNonnnla bHan atalanacH. Bungan xLLeora!

*e*<1FX (X)

bkor k=K>0 bo*luanclayayMasbacl <leb LLI3buik/1.

Taszo(Uny rwsarior X, lonnula (5) bHan aw”lana<%an E33ber
alta8LLn8M oral bosy1 ullin™an cleb alala/l TasoilLly wiiclorlar
waltmasl {x,.k>()} JloxaaVk laritb 8a nlsbalan o‘saMycbl

bo‘1al], ya’'w o<K<K bo*‘18ancla

Tuno3saba! ba)anlacH.
Hwpoa&n bart, (5) MNonrnwula«a azosan

aFrx™ _ afx =rNe-").£riM_ (7

Pxb AJThr)
NIFX

Oklruj(lan o3on Ko‘rrackiky,
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K-K %{K)
boYSancla (7) 1en8Mk o‘n8 lowow 1 clan Klcblk, le3kan 1en8517HK
‘ba]anl8anc]a e8a 1 clan kaiia bo‘lacH Oewwak, (6) wwunoszaba! 15bot
elLi. Munosaba! (6) éan x##=X(k-0) ekanH8iLLl M3ob”a 0l8an
bollla bar “angay H>0 uckun x <* x K larHb cl'nnl bo4/Mmbl keHb
cLLacH.

EncH BY7. ol(Hn 15bo! eH18an < larlL)nT£ smyl(3a81 x033a3KLy
e3klib oilarl2:

(X<n DU(EXET<*>)=>(EX<EY).
Bvinclan H>o0 boY”anck
P=P(X)~EXWEX

Tnnosabal! o‘nnH, ya’w E33ber prewlya8l “ymklartall” bo'lacH.
bekT bu pretlya bart cHsperstya pnnblpl(la  kuralll™an
KaTclMLUKKa epa: E3sber pnn8lpl(la 3LLx3iik larllb 3a™lantayclk
ya’t kalla luuclorclafl T ar koMK preTtlyalarcla ea BboHsb!
TW NKT.

E3sber prr3ip1 labHy rayisMa 8u8wuiia boronwng HatTta
uaCnasb3bcbHar! ek8ponen8lal MoyéaHHK LLnk3lyalarl8ae”a bo4Y”an
To(lellarlcla ncbraycH.

E3sber pnn8lplwng Toblyal;llll o3onrog ~Ub, uuyicla8i«a
LLisbmnLLsb wiwnk1n. AylayHK,

p(x) =Fx ()
X 1a80(1lly rwu<loTTE 21cbHK nTK51lya$l bo'l$T. < unyic(at!
lNortnla
V"
pA(*) = exp{A*}H?(*) "exp(FC)p(x)clx
0 /
oruaH yans: “*cbHK” Tlunksiyast p(x) W aTaKyrt~. Bu bolcla
Es3ber prerlyasl

P=P(")- “pn(x>K J1>0.
0
E3sber pretlya8l P(X) bar “anclay rasocHMy Traior mcbun s
ar§utenl bodtoba 0"31ycM bo*lacH



Haralln batu
(o /I T
P'(&)= [x"p~cbCcA \Xxpk(Xclx >0.
1 lo
AyWN1lfanlaTT£ nalyasl 3llall(la,
00

P(x)>P(0)= |x/Kx>*=EX, £>0
0
Twiosabalarw KelUnsk TMW KL .

E33ber prerxyas! p=p(a) o‘smycbl boT aw wucbun bart
parawe!lr /1 318'wla koTpaTyasww”? “n3kka bortasik”
xob13blT 1roéalay(l éeb LLISbUT3Ib TUTKT.

Ynaonga eslalxb oUl~an Eszsber pnnslptw§ kartcbLW/T
umyl(1a8l Tx301 bMan la3(™asb TuTkin. Taso/1iy bo‘l8an 1kklla
X ya y n3klartn§ blr8aHk(la8l ~3w 0 i ynyicla8icbhba: ganéaycbr
X>0 ncbun

P(X=0,K~0)=1/3} P(X=0,K=2/32) =1/3,
P(XA311,¥ =31X)=\13,

Berll8anlar(lan X ya y 1laso4llly Tla<lorlartné 13a5wiollrt
lopaTi2:

P{X=0)=P(X-0,[=0)+P(X =0,¥=213/T) +
+P(X=0,¥=3T)=213,
P(X=3UT)=P(X =31/1,¥=0)+P(X=312,¥=2MN/N)+
+ P(X=0,F =3/A)=1/3,
P(Y¥=0)=P(¥"0,X=0)+P(¥=0,X*0) =
=\13+P(X=3!/1,¥=0)=1/3,
P¥=31)=P(¥=3/31,X=0)+P(¥=213/1,X*0) =
S\13 +P(X-31 /¥ =2/34) =1/3,

P(Y =3/A)=P(Y =3/AA =0)+/XI"=3/A,J7IT"0) =
=/>(Y=3/A =3/0) =1/3.

T>rtak, /N(X) ya (X) lag3wol MmnkaxyakTt guy(lae! len8liklar
blan aTtaknacb:

o, nc<o,
Fx(x) 2/3,0<x <3/,
1L x>3/4
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0, *co,
\1/3,0<x<2/311,
r '2/3, 2/3N<n:<3/A,
1 x>3/ N
Bu Fortnlalarclan korwac/lkx, X b3ociiiiy lurclor ncbun
P(X=0)=2/3=1-P(X =3/11)
ya y lasoclllly mH”clor {o,2/3n,3/a} lo‘plarcla
P(Y=0)=P(¥=2/31)=P(¥=3/1)=0N3
lek13 124817 0 182 €8a bo' lar ekan.
Yusonéa™! 1adeiTo1 MAnk8iyawan fX ya fr  ucbun
MNorwmlalaréan Ko ‘rracHk1, bar Mangay xe[o,00)ucltn £X(X)>fr(X)
1en§31/M11k bajanlacll, ya5u

X<»Y
wuno3aba{ o ‘nnll boYach.

Enc bu lasoclllly LU'ClclorlartE E3sber abnasMnsMarw
bl8oblaylllP, bunw§ wucbun esa 8x(n)=Eexx ya 8r(n)=Eer
wowenar bo3l ~uycb! lMulkslyalars lop]sb kKerak boYaclk
BeYo3xLL b13oblasb ko4r3ala/M?

AN)=£e" N1 (2+e2),
e1(X)"Ee” =\(\+e™+e%
P _ E)@\/IM) <?*m 383
n &(m*) (2+e3)/3  A(2+e2)’

_E(yexp(/llY)) _ (2/9ew0 +e3) /X 3(2/9eT +er)
P nn*)  ~ {+ewo +ehn, = A(l+er+e'y

Py _2/9em+e32+"~2/9"+¢e3 2+e3
Px 1+e”~+r ' €3 e3 2+e*+(e3-1) =

Ox1r§1<dan 4 <" Ttunosaballlx atulaywl? ya mnnéan E3sber

pnn3ipi(ia 310xa311K larib 3alantasl811wulclae! xnlosa8akeia T 12.
E3sber prr3lpl su8drlakotpaTtya3TT” lalolal iiTk3ryas!
b(x, p) = (p —x)2exp(Ax)
Ko4Tlsbcla boM7anvia o‘Tlacba l1laMalw  TxwTallasMrxsb
Ta$alaslcla ncbraych.

156



7. 8bye>8ar (87«8 prwclple) prw»ipit HayiMy Mwk3lya

/ (X) 1kktcbllariibll bosMa8a c8a bo'Hb,

Y*'(x)>0, /" (*)> 0, x<=A
3HarHar ‘ba’an1a3r.

JVar pretlya P
T X-bP) =/((1-b)P), .Ae[0,1]
lenflatatn8 yecbkT boY3a, wn! 3Hyeysar (8w83) pnn$lpl
éeyHacH. Prewlya p wnwnlyMK xo33alan8a e8a boflad/!l Mazalan
H=1 bo'18ancla, bulen§lata
E/(x-p)=T

KOTKu3HCK boYack], ya’w blr loyciaHMs1 nol boY”an pnn3lp8a
kelawl?2. Bu bolcla MoyéalAk Munksryast 3TM a n(x) iMTk31lya siabul
ATac. ASar

/(n:)-xexp(4x)?xe. A
bo‘13a? H=L clebbloblab E3sber prr3lpl8akelar!?2.

NyHb o@ll8anlarT yakunlab, “myk'as1 xnlo3alar8a kelarl12:

1 Ko'p WVolMarda 3u8Aula wklawwy Jlaso3lasb laso<Wity
TK}(lorlar lo‘platl(la kwlll8an larHb 1urlan orsaH artal8a
o3Mrlla (Taszakn, 5loxa$lik larTb 31op~po35 uaban® <a
yok! un”a 1en§ kucbl bo"18an o'rla MytaHar lenSHul pnn3ipar
Kucbaylw18an yarlanllan). Bun(la 3v84rla kotpatyas! lurH xH
1a™o3la$b yananuariga ya™ona (MTutly) prerwya p T Tel8llaych.
Al'balla, b oMa 318*urlaMaoHyalrtl cbe8aralaycH, cbunk! nncbaHk
mizlnyor” boYTatan n3klar, yw”™on pretlya bel8llab M3obi§a?
ancba &yclaHya guwiarH bo‘18an n3klar8a aylanlwHsbl TU TKT.

2. Pretlya p T 1ull xH "Lb lanlanfancla (yoM bosbgacba
ayl8ancla, 3184rla 4'ymklarasl” bar x!1lanlan8ancla) n3klar ucbun
KKWIM"an 3loxasllk larliblar atglantasHEL ou'baH(la bosb™ansb
4"yt boM8an 3u8imr(a bolallan yurasa kel/i$bl Tw nkin. Bu bol(1a,
04-0616an raysban bodlal/Kl, xityony sabu! ALLIn*an pretlya
prr3xp! Msklart larHblasb rTKo TT yaralaél.

3. 1roblab oYH"an bolallarm labHL yllb a3o3l(la “wmylcla<n
nTurwy xmnlosafa keHsb T TKT: eur* kaT predllya p lar8a 103
Kelnycbl n3k!lar, ~ol8anlanfa t3ba(an “n3luyorro™” boYacH.
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3.5.1n(1tcmal n$klarnweE Makloraal8win worieH

Bu bodlwkla 8u8‘mrla l1o‘loyl £opmal ko‘nl8an 2ararwing
rasolLily xaraklercla bo‘113M8a boMuy bo‘uuas@an (bu rarar
rwrclon 8uE‘wla boBbl ro‘y benb o4l8anéan 8o‘nf Ta ’luw
bo‘lacb)5 koTpawya ucbun “tazsMab n3k” roMT oynaycH"an
wn8urla ylE6rc1TTE£” lasSltoMw baw  Msob8a olacb8an
Icllylclvel N3k (3"abk) ToéelMan o48arlacH.

Farar afarwrk!, 3n8‘vrla por#eHnTE bar blr y - noteri
3barlnotabl8a bartTa eletenlar bocb3akr (& lar) ucbun twhba!
boM8an 5.=£.(<») (a3ocbily rrta”or T03 Uo4llacllll5 bar bn
Incluclval n3k loo\a y. , batTa ® lar ucbun y.<5 sbaxini
uanoallanllracb. Tasocky Tlaclor 105 ]-ncM 3baHnoTa ucbun
S5u8drla ylogrél51? 10‘Emrofd, 3m8‘wla 3wntasi 4eb alalacll
Tasoc Ny nuuclor x ; =Y. /5\ goun anluylan8an bod/Th i wi3My n3k,
awyroT, 8 3m84ula swnta3r Mri/i8lcla8l n3k (leb baw a*alac
OeTak, y-ncM konlrak! ncbun 8n§‘wwla loToyl (n8la)

[ =XA 0)
ya’nl x. ya 5, laso(1lLLly rru/*clorlarnTE Ko4pay1T a si8a 1en§ boTacl.
Bu (1) 1en8Mkni ManoaanlirmycM y. nsklar, Maklon2al5lyalangan
nexiar (leylllb, (1) 1lenSHk a3081(1a umnl8an 1ncllyléval n3k woéelan
F-woclellar (&kionzaizion  To<lellar) cleb ywrllilacly, F-
Toclellartn£ a3o3xy xu3m3tyal (1) ler«Ikclaél x. ya lazo<Wity
Tic]clor bo8T1u81lr éeb M3oMawsM bMan atylanac (bu lalabTng
baJanlsM uuyuéa azosknalll).

8un«‘urla porlfeH<ia8l y-ncM 8u8‘wla 3barlnotasl wcbun
loTanacK8an 5n8wrla pretlyasl 2n lasocUity 3n§'wla SutwaS1l 5.
oaH 1 -25\ lemVk bMan atalawsM Twnkt. Bu yer<la 7-
TnSba! oc/”annas 3on ya  <b;boYlsM kerak boT” aT ucbun
0<2<1 1en8312ViK bajanlacH. Oc7-o0‘7Man ray”“bank!, $u§wrla

prennyadl o48arta5 5on boT8an IndAl(lwel n3k Toclellan F-
woclelnT§ xu3mnbly boH boTacH.

158



AyHb o4rlganlarclan lazbsan bH]T3I1 obyeKl7IarLu proporstonal
sn§‘uriast F-toclel ucbun Mutarll ya ataMa “oUKT3b nustayx
narargan Tubun bodl8an 11501 boYacll. Proporstonal $umS'urla
yarlanlicla 31u8‘mrla 3mtTa3l (konkre! 3barlnoTta ucbun) Tarku
obyek!Tng bauluy[y babosr asosicla belSlMamacl (bn babo, Ko
‘bollarcla, 3uSaila babosr éeb bart aylllacH).

Atplan8an F-toclel ckiirasMa konkre! 8u84ula bilan bo£eH"
Taszakknll yecM3b ucbun smylcla8l BbarMar! kwH3b Kerak
boYacH: kotponenllan (xs5y) larclan 1boral bo'l8an

{XAX-NTXx"»)
1kl o4lcboyH 1a3ocHiAy yeklorlar 8131eTa3l bk8aHkcla bo£ ‘14312 ya
il x!1 1an3ltlan8an. A8ar 5u84arla po/lreH ba]tl (3barlnoTalar
80T) T lasocHity Tlsclor bo1%,,

(nrhap”™ 7-1,2«.
lazocHity T1sclorlar bo§cHs312 (b aHKEa) clebMsoblana<ll

Kellwl8an lalablaud “mylcla8toba a303k b TUTKT: KeyT/!
yoxuylarTt 50<iclala8bH1sbucbun 5 1a80<11ity mwu&or 5. lar bllan,

X 1asocHiy Tlaclor xlar bHan BH x!1 2k}eiT 1anfan bo'13T éeb

LLIsobkynHr. A8ar 3v8wrla baboslw ¢ bHan Hel§llab, obyekHSa
(Tol-Tnlkka) yelkarH8an baslly xarart r clesak,
8<C, 0<¥<C

lenf£812HKlar bajanlTb, 8u§‘niMa 10°loyl (N3K) Y=(r/c)8 boYacH. Bu
yeréa y/c rwuygor 13bly n3k x8a len8. EncH x =Y/C ya 5
lasocHity nn”clorlartng bo§84Ha812HS8T, nlartng ludl xH tldclorlar
mcbun xaraklenbSHkalar boHsb! bHan LUsbunHRMSb Twnkrn.
Hasl”alan baT x =y/c 180<Uy nnucloring ~lyTtallan konkre!
sM8‘una bolallannl yura8a keH5bl blan bogHs bocHSalar orsiaH,
3m8iula y!84rcH3l (3uTTazO 5 esa, 3mnMwla 3barlnota$lr
barakal8a keHsb totenHan bllan bo§‘Hsa bo‘Hb, 3nfdrlalanycM
3bax3Tn” ToHyanay 1tkonlyallan la’5uicla boYacH.

EncH larar ellinH/kb 318'wla pretryas! r} (y-ncb! kollrak!

ncbun) ave‘urlasmtras! T blobSaol8an boMa r. =28 len«Hk

bHanatalan3t ya 2 batTa Konlrakllar ucbun bir xH bo4st. Bu

2 mx|clor pret!ya 3laykasl (yok! 3uf‘urla 5laykasl) cleb alalacH.

Bo8bcla 31u8‘wrla Toclellarlclan laryH raylsbcla, F-topelcla8l
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3n8drla pretlyalan 5. larfa bof£dHs bo‘l18an LL30&iy TXU&OXbX
bo‘lacih. 0 L-0°21pan labnykl, 3u8‘wla prew’yas! r. 3uSarla
suwwas: Aan kallabo‘laoknaycll. 8butn§ ncbun bat kel8slcla

2W (0,1] oraHEA1a£l TM3ba! 8on cleb bloblayTl2.

AYL1b o4il8anlargan keHb cllpacllla, F-toclelcla yakuTy
3n8fula MNondA (n3k)

(2>

1en8Hk bBWan aralanacll ya Bu yerga r- bosbianf£sicb kapM
(rerery) boMalLLl

gsn8‘uranng (2) en8Hk blan anuylan”an F-tocleH wucbun
bwncM naybaMa yura™a kelacHSan Tasalalan<lan buwi, 3n8‘urla
31ayKasi1 2 Ta’ lut bo%anga, yakuty sufaula n3k! a- 1asoclly
NHUC10TTS aswipionk la™mnolrl 10p3b LLsoManacll. 1kktcll
Tazala ® bu3nEamrla 3laykasl r wng sbungay tlwral *ytaHT
loplsbclan 1borar boMacHK!, £-Toc1e1 a3o3:cla o/fb bonl8an 3n8amria
FaoHyaHpan, bar21 aT” 1 a snocla, 3u8fiula kotpartyas! MNoyga bMan
cbi*3M kerak. su8‘mria 3iaykasr 7 wn§ opMwa! bocl8awT
atsa1a3b koww beracan aunyibas: 3balllar, yeiarH <barajama
18bHy cleb b130b1aT3b1 TU TKT:

1) 31§‘una 3aykas! 2, T3HY loHoy N TNE o04ria silytalMan

Klcblk bosknasHS1 kerak, ya?r

(3)
1en8812Hklar bajanlacl. Bu (3) 3ball ao‘rlacba 2”yon3™2Hk,, cleb
alalac

2) 3nf£dinas: slaykasl r

p(k>0)>a>0 (4
len£312HKw sanoallanHracHSan eHb lanlanl3ln kerak. Bu (4) 3bar!
4aknwy Kas3o”a wucbratasHk” (21yonsieHk) éeb alalad ya u
an’anayiy Xaraklerc'a bodHb, labl/ly blsoblanackl. Ten8si2Hk (4) i b
<2 30n (0<a<l) 3u84ula koTpawya3! lotorclan bel8Maragl.
Buncla koTpaTtyaw n§ 4h3kka sancbaHk loyls bo4bl” TMM T rol
o4ynayc. Tark™1y aclablyoltn8 ko4pcbLLI81éa O Tn§ 0,9 ya 0,95
LilyTtallarllayslya ulllnac ya ular waletallk 31al1311kaclan oHn8an.
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LWcballk axyT boYTta”an tuloba7nlar yor(larl<la x3Korcb
bosM ~LL3b Tw nkw boMaéla, 6>0,5 ya 3u§dua porllel balnn N
Tnpg yelarll karia “ytallancla (ya't, cbTo'nm\[ bo‘l8anéa) (3)
1en8512HK (4) 3barl(lan keHb cblsa<. bekT, MTwwy boMa, ™
135 061N eTas. Aslla (3) 3bar! yiEcr(H 3uédula prenvyalan
ya yl184ncll $uf‘mrla lo‘loylan orasMa” wmrutng o4dla uiyTaH
Taniy bo'lrasMglw, ya’w

©)

1en8817Hkn1n8 baJanl8arnlla’™ T eHsb ncbunkwiMgan; (2uyafl
801 (5) len£512MknTE balarfTta8HEL 3m8'mrla koTpatyas!
TanlaaH wcbwa koinpl3l2 bo;18an bolallaru ywxaga kelAsM
TMT3an81w natoyls3b elllacH. Mazalan,
1,ebHw01H811 -0,
Oebllrmol/181 £~

bo*15111

Bu boMa bo‘Hb, (4) ena3i2Hk 2=0 boY”anck bart
baarllacH, lelan 2=0 boMsa, KoTpaTya wucbun becb saancky
5up‘mrla tazak3! 1aho8a e8a boUrtayc. Ko41l8an tx3o0Ma (3)
3barltng ‘“bajarl18M(lan, 2=1-0 lenSK keHb cMda< ya
8m8‘urlalasbrabala5l T a 510H boYacll. 1kklncM loton(lan, Maua! (3)
3barMan [oy<lalarsb bat 5up‘wlala8b Ttab5ala51tng ellekdll
BboTI5Muw 1a’t T 1asb ncbun yelarH boUrtaycll. Mxpoalan bat, (3)
$barl(lan 5barlnotalar 30M N yelarH claraja<lakalla bo‘1l£anck, C1/I
£a ab051aMb, “yakwiny kKa50é8a ucbratasHk” eblATolH81 0,5 8a
yant bodHsM«a 15boncb bo5M My T TKT. By eba, SuE‘wla
KoTpatya51lnTt§ Tanfaallarl8 ©®HA bo'ladl (5u§‘wlalabb
aolMyaHWNE My<laH bo kb1 £>0,5 ebAToLLUK bllan bo§‘Hd.

AyHb o4l”aMankn keHb cMsa(llcl, 5u§‘ulMa pretlya5l
Slaykabl 2Tn8 HIr yaylcla (3) ya (4) Sbarllart sanoallanHruych)
Ldyrarlarl oplinal (l€b Mb5oblabb kerak bo‘lall Ox1r8lclan
umyuéa™ xmnloSa8a kelarl2: 5Suf‘vrla prerwya5l Slayka51wns (3) ya
(4) 5Sbarllawl HIr yaylcla yanoalaniiraciian Lilytallatln« umyi
cbeSarab1
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20=11{r, 2>BX, y=UT P(K=K(2) "o\g >0}
5u§‘nrlapreTiyast 8layka51ung opiwal ~xyTait <lebalalach,

3.5.1. Fak™orna&wn to<lelnws§ opWwa! $nE‘mr(a
$Caykaianniiopisb Ta$alalan

MTwnan ayl8an(la, 8v8‘wrla por!leHnw8 bajnn (LUrH"an
8u§‘wr{a 8barlnotalannw§ 3ow) N labocHity nn”ck3r éeb
Bl8oblauBbl Tarur bo‘lacH (“vyMa hi2 abawnyaH xubA51ly bollar
srfainéa P(#=n)=1 ya’t AY=0 bo‘lgan, N Pvra580n la”5wtoinfa
e8a bo‘18an (bu bollla £1"=L1=A>0), N ntntlaSb£fan Pra’3on
DKY51T0lEa eMa o 18an bollart Ko ‘mb chifal 1.

Farar Marwzk1, barcba smM8‘wia lodloylan ¥ lar Lion-
2a151yalasb8an
" (5,%), y=12..

@as0(Hiy yeklorlar ya N la8ocHiy wdn<lor blr8aHk(la bof£‘Hugziz.
Bunclan {asbsan, baTtTa 1o*loylar “w8bly bk AT3HK” xm$neryaii8a
eMa, ya’'w batTa laso<Wity Tlgéorlar

5% 8r, ...

WX» X191
bir x!1 las51tlan8an éeb bl8oblara</l. 8uamiia porleH bo‘ytoba
y18 ‘H8an lasocHity prerwyakr y\£ T(Hst

Neo
HatTta 8u8‘mrla loylantn§ y\%'TcHs1

o

A”ar bo8blan8Ych kapllal r cleb belallanba, yakuty 8ug‘urla
ron(H (ben18an 3n§‘mrla porleH bo‘ylcba)

. A=r+2-¥
1IN)clar "asbkH NacH.

Keliinlean 3u8‘wrla toéeH blMan bo£‘H" yura™a kela(H8an
Tabalalanclan blrincbl8l H 1a50(Hitly T17<1oTTE a3lTploiik
la”3lTtonT 3n8‘urlaslaykasl r Ta ’1uT bo‘18an boMao‘r§arsbéan
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Thoral: bolacH. 1kkinchx wasak - rasbkll elll§an 3u§‘wla porleH
ckkasMa ba’21 Ta*nocla SUEWMr& KoTpawyasmuy ganoaianiiracii8an
2 Tn8 Ttrltal ShytaHT ropw,b8a yo;nallinlludaclt 8u8dr(a
slayKa3ilh at”lasb KNKOTT berack8an auy!cla8l $barllar yelarll
clara)acla lablly <kb M3oMaT3M TUTKT:

1) “O'rlaclla rarar3arx/K” 3barii. Bu 3bar! 3u8‘wla 3"aykas! r
ncbun

r>EXy (2)
1en8sirllwit8§ batanksbir lalab clijx.

2) “Yakuwy kKa3oé boMTtasHK” Bbariti. Bu 3bar! bo‘ykba
8 umrla slayka8l r

P{K>0)>£ 3)
1enf£12HKT ganoallanHrac™an #¥1b lanlar8bl kerak boYalll. Bu
yerga () olrtclan bel8llama(11%an “awkycr 3on  (o<a< 1).
Kellwl8an (3) 3bar! yelarW clarajacla lablly M3oMartb, ataHyoMa
ken8 pgoYlarlacH. L ck™! £ nurcWr suE‘vrla koTpaTyast uckvn
TMTHN bo‘l8n nwita! “kaaog boYtasHK” (rararsizHk)
eHTOLLINHKM Lbclalayt Bu g nn*cArt l1anla8/ knkoTyal
$m84ula koTpaTtyasTT” IxWMyon(la boHb, M n3kka ToylHK
para3asw bel8Hayc, AtaHy 3u§'w!a MNaoHyallcla £ ning 8larclarl
Ko‘nT3b(k 0,9 ya 0,95 alytallan layslya elllacl.

Yusonclagl (2) sbard ()>0,5 ya 8u§;uMaporileH ba]t1 VnT§
Kala "lytallanck (bu boWa l1a8oclllly Tluclor a n!'n§ ~3unoH
nonnal las3vnol8a ya”™T boYacl), labHy raY18b(1a, (3) clan keHb
clac. bekln wtwyy boMa bunéay etas. AsH(labat (2) 3bar!
lo‘plan8an 8m§‘mMa prenHyakn ya (oYan™an 3u84ula loYoykn
ayiwrta3inT8 o'rlacba axytaH Taniy boMMnas81T 1la’t T eHsb
ncbun kkkHacl (e2>er). Bu 3baJlgan yor kecMsb e3a nosuky

bokHaw: yuxaa kellrlsbl TuTkT. But uwwylcla8l tnoMa
natoyisb eHsbTn TKT. Aylaylik,

r=0 X-1,5=14-1
TMnosabalar ebHTOLUK ya [y{=0} bociza e3a O ebHTOLLIK
bllan ba™arl131. Bu bola



Bbo‘Hb, (3) wunozaba!; balokl 2=0 bo*l8ancla baT Hajarllacll O ‘r-
0‘21(lan LWisbumarllla, Bs bolal 3u8exla Kowipatyasku
fanoalAaniirtaycH. KelllrM8an TxsoMa (2) 3barltn§ uabu! al17131n
rabrny yecMT1 r=1-0 len8Hk8a oHb kelacH. 1kktcbl loton<lan5
n3kTNE Kana “xytaanck TaupX (2) sbaléan Moyclalarsb, s3ufaula
8baxlnoTalartng 30T Kalla bofl8an(la“yakuTy Kasoc! bo4ltask”
ebHT01M81T 0,5 £fa ya“nmHasbHracl. Bw- bolal bat 3u8‘wla
KoTpaTya3TT8 TanfFaalan”a i bo‘lad/

AS8ar 3mS8fla prertlyasl slaykasl *, (2) ya (3) 3barlart
blryadalcla basanWisbUn 1a’t T elsa, ut “yelarll” yo3o “yelarlAVIK”
3balllanw “anoallanHracH pgeb 1msbutsb TuTK1n. foyclalarl”an
“yelarIK” 3barii bMan BT uaXorga, “klcblkros yelarHUK”  yokx
“kaTro” yelarVK” sbarlani Kwiisb Tv TKT. Bu bolc3asn§dula
prennyasTt” 3saykas: 3lMaHéa “yelarlIK” 3barHw sanoallan-
Hracli8an 2 law T8 “myx cbe8arasl (TI)

20=m{2;2 >EXr, P(P >0) >2}

fabul ellbc ya bu lanloy 2=20 bodl8an(la (2), (3) 3barllanm
bxrya*Ma bajarlLl1asbt 1a’t T elacH Burtséor 20opHTal 3u8‘w'a
3laykasl <lébalalacll.

F-3n§‘nria Togelan ncbun a3o8ly bei8i1a8bian

Bu bo‘Hrcla 3m§‘wlanlng F-to<lel8a 1e813bH bo‘laan
nalyalarw bayon “L3bpa xanar bodlaciA8an a303ly bel8Masblariu
K T1aw12.

8o<I<lalk ncbun ™ ya x$ (7 =1,2,...) lasoc1% tlaclorlar bllan

bk xIM lauatrollan8an lasocUidy Tls<lorlarii To3 raYl1sbcla 5lya x
<lebbel8MayT12, ya't

3 4
8=8p X =xX*
belMlasblart gabul AMartr. Tasocidy nuséor £ nT£ bwncM ya
Mekreld laribll ToTenllarl Tay]'w<l boH3MT [arar “Matr/.

TazolUiy Tlu<lor Y<£boT8aw mcbun, x -L lazoclllly T17clorwn®

bar pangay laribH ToTtenHar! TayJwl boYacH. AylayHk,
a=ex,B2=iiX bo0'13T. TasocMity Tlaclor JInT& yanalslya
KoeLLl&xyenW éeb
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2~ PS5 E3 r

(E5)2 (E5)2
1roclaga ayLllacH.
A7ar uan(laycur 3m8'wla 3l:ayka8l - benl8an bo‘13a,
cd=cl(r)=r-A

bel8llasbiy kwatrr. Bu Tt1”clor a  “n3k”  yokx “3u§;‘wla
[0 brrcbas!” éeb notlana<i (xon]ly aclablyol:lar(la “securHy
10a<178” yokx “zale*y \oa&T8” {ertMan 13blalllcl).
Encl
HA"3M-x), 7=12-

bei81lazT Kirllsak,

Hu H2
Birxin Dx131Tlanfan ya bo£ '3121azo0<Miny T1u(lorlar Kellia-Ke111s1
bo*lacll Bu bollla laso<Winy nugaor

_-|ME$3|

1en8MK xlan Vo&a. eHIMsM T KT ya uni8 1au3iron

P(OKx)=P E'<<X—r
M. /

8oclclaHk ucbun H =#yTmnosaba! bHan s laso<Wity T1”clorT
K!'mia 112. TasocWity nnsclor (1,,.) wn§ xo$3alan H nT8 (I 8a

bo8K/L, bodl8an o ‘rla *1yTam ya <H8peralyastl bl3oblasbX TKOTT
beracH:
K~EH=E8 cl,
€2=0H =05<1+(E8)2([ + Y2)B2.

En<H y2=en 1=k1+82bel811a$bt ugbnl MAarwr.

Farax “Hartrk!, $u8ikrla $barlnotalarr§ 307 N (Wwuwy
‘boWa 1a50cH 1y T1uclor) ucbun K=egun,m2= ToTenllar Tayju<l
boY3t. Bn Hil<la

EK=r+A-K, OK=A£2+MX2
len§Hklar o41nH bodlacH
0l<Hn8Harclek kab! o(x) bHan 3Laclarl nortal 1acleiT 0 1M1,
y(y) bllan e$a, o(x) Iwnkslya8a leskarl bodl8an [vnk$lya
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bel8Manacll. E8laiib 01a T 12K1, p(£ =0)*1 bo‘18anlaso<lLLly rwi”éor
£ vcbun LUE)=AES/(E£DR Mopat byapunoy kasn <EbayLUyTrr.
Bunl blob8a o0!8an holcla b(£-E£) Wocla Ma33xk byapunoy kasn
<lebalala(ya n Tarkaz21y HTW loretacla8l Ben*1-E33een babo3ltng

a303T! lasbkl1 Nach.
Anar x {asowny rThgor ntnutlasbpgan Prasson *a*311o%a

e8a bo‘13a, nn1 Locky yurtch

K0 ‘rT13blclayo213b TuTK1n boYacl. Bu yercla nm- parateln n>0
bo4l8an Puasson lasdstoii8a e8a boYtan lasoclllly mxpbr,
{44> 1} oiraro Bbo§Y1U812 ya bk X1 lag3ltol8a e8a bo4l8an

lazocllLly LLi~clorlar ke{Ta-kel;H81 bodHh,

~azocily  TxX“goHar blr8aHkcla bofdHsi2 <lEb  Msobbmracll.
OlcHn8l<lek  laso<Wity rruclor X wucbun x ={nRE} Telellasb
Ao Narla<ll.

8xtyol C orsiaH (Inclexs rasgatnu Msobga ol8an bola)
ab3olyrii 0‘28arta3 sonlar belSMaracH. 8lwyol c(-,) e3a pays
iIchiaasy parateMarga bo§‘HM bo‘l8an o0‘28artas 3onlanu
an§lalacH.

3.5.2. Markariy HTW leoreTta8a aso3lan8an 8u8ur(a
3(a\kas! £orTulast

IncHyl(vel n3k 3u8‘urla yananHTN8 o -tocleHw kodratlr.
Cal<lt" 3mg‘mxla tcH a wucbun  bosblanf'’kb kapia! r=0, n"-
~azocWily bodlTagan Tusba! buidT 3on bodl3T. Bu Holcla

M

ya lasoclllly nn<lor 4 nT8§ 13451ToMT Markarly HTK leoreTta8a
asoszan nortal Ao 7T bllan ya*lnlasMnsb T TKT. AyLlU”an ikr
N —o <a
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asbnp”olik Mortnlaw o ‘nnll boTr3bku 1$bollaycH
Bewak, ox!IlN'1aan n ->m cla

p(a>dod(— -#12 0)

Twto3abalr olaTl2.
AMar “yakuTy Kasoc! bodltasuk” ebllwoll§l p(/r>0) ucbun

P(K>0)>0 1en8s12Hkw ba’arLL3LLIT 1alab eHba,

1en£s1/MNMK bajarllib, (1) Tnosaba! ar*vtenl”a T3balan KyagraHk
1en8512Hkm1 yecllisb blan lenf wicbll bodlaH Bwu 1cn831rl/kT
yecllIb, 3n8‘wla 3&ykas! “iytaH r opiita! 8layka 20 clan Klcblk
boYTa8ancla ba“anH3b"a ya 20 ncbun

a$T1p10HK MNortnla o;nnH ekanH818a r3boncb bosH ALLUSb TU TKT.
3,5.3. 8u™'urla prertyalan ucbun aBTp” oMK lNortulalar

Bun bo‘HTcla 8nt‘urlayakuwy lroncH a nT£ 1lag8ltoHnl nortal
uonun bHan approk3ynal8lyala8b m3avH bHan 3184arla prennyalan
ncbun konkre! asinpoHk lormlalar bosH ~LU3b TUTKWHSE1
natoy13b elllac/l. KeHw18an lMakl, Tasalary, 3ma‘vrla polieH ba]tl
(IM2118an 3barlnotalar 3ow) N lasoclliy rraclor boYTta™an yokl
A- parateln EM o‘smycbl Pwuas3on 1ay3tToua e”a bo'l8an
1asolLlity Tluclor bollarl ucbun labuy bisoblara(H. Ta3oély nrclor
A nin8 wusnTol mcbun nortal! approk3vnalslya onnll bo‘l/Bbl
TUTKT bol8an bosbua bolallar bat Tay)u<l boTacH. Asosan,
biow N lasocHily T1a<10TT8 o‘rla®iyTai g =£/T Bllan 1or yatlcla
nwng <VBperSlyasl Mr=/)M baw 0‘3uycbl rruclor bo‘18an bolallar
Ko'proc| y12iiHaci.
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11TwTy leoreta. ("wyMa b2 Kk Ilafoclllly wisa(loTlng
1apsiToplll norwal sonun bllan approk3suna’yaksb TuTK1n
bo‘l8an ya 3u™mr*a poi&H Bba3tl N nTE£ bwncM n”a# ya
Wcekreb! m2=1K ToTeninan Taudut Hollarcla opWTal 3ufaila
glaykast 20ucbun M3oMasb glyT bo‘lta8an a3it p 10HK MNortnlalar
Kekrrarrx.
Teoreta I*Farax gHatrrk!, J1=EH->® éa {a3ocily T cbT s«
asxTp™oiik nortal “3uno”a e8a bo'l3ln, ya't £/M=n->00 cla
5~ 31498%>(/?<x) - CD(X)H->-O,
buyeréa,
b-*-en
|_|_| .
Beran <(1/2<"<0 3on ucbun y/(0)=a be"HasbT Kww1aT 2

(>0 ekanH81 o“2-0‘214an aTy), Farar AManurkx,
IV—V2+—3=0o(/1), 100 (1)

(buyeréa v2 laocHity Traéor 5 Tn8§ yana”ya koelll13lyenll).
Bn boMa
1 * A&ar 3bunéay c< 1o48arta3 absolynl 3on Tay}Ll(1 boHt
rlE8<Car+y2,m[k-"22
1en8312HK bajanlsa, 3bun(lay n0Tay)u(l boYacHk! (c o '2£artasfa
bo8aAMD, n >N0 bo‘l8an(la? opHTa! 3mpdula 8laykasl ~myMan!
KoT3b(1la boYacH:

2a=A+p r [ * 7 +e
[n-»y}  AIA2
yabuyeréa
n Il n_ <)
2\ A8ar

a(\+Y7Y2B(a ~ 11212 <r/E5< a(\ + V2)'2BALL
len£312Hk batarlza, sbunclay n, Tay)ucl boYacllla, n>n; ncbun
oplTal 3n84rla 31a\'ka3st
20= A 48
KonT3M a boYacl (buyercla e 1en8§312Hk (2) T “anoallanHra(l).
3°. ASar 3bunclay C">1 Tayucl berHb,
168



r’'E8>C'N(1 + Y2)IIrBAKR

lenf512HK batarl3a, sbunclay n2 wayju<l bo‘lacbkl (¢ crz£arTtas8a
bo"HcO, n >n2 bo‘l8ncla op”ta! 3m8drla slllykasr ucbun 20=n
len8lrk o'nnH bodladA

1xob benb oclawl?kls leorewa 1 TNE 3 3barii batanl8ancla
opATal 3n§‘mrla 3laykasl raani(asknpbitk eTas) ko4iw3b8a
e8abo6lacii(n>n2ucbun). Bunganlasb”anleoreta(1)nt§ x3bo
Jarayon! <layotlcla (2) baboga™ o‘28artaz3 C(0 wnf ar”
KONTAM3MT bo3MALLUBb T TKT. beKT bulMMaTurakkab bo48ar
ucbun ya unt§ at"bk claraass notaldumnt” 3ababll C(0 Tn§
T03 &rtnlaslrm kellrracHk. Bun<la Bir aszo3ly (butal (2)
1en83MkTng o'n§ lortoncla8l Wbpaw n8a wsbalan pganéay
lariibga nol8a 1n1llk1ii8a benl8at£a Moya uLLb oYanur.

Kellln18an leorewacla81 (1) 3bar! graperaxya M2wng (m2=LL)

laso<Wity rT~3or N wn8 o‘rla Ll1yTalting kyacbsll /12 8a 13balan
3ekTro” 0‘3l3buwl an8lalacb ya bu 3bar! Jhwnf ausitou bMIk
Nonmn en(x) (F(M=«)=1) yoki Funaszon*onut boY” awk baJanlacll.

A8ar lasoclllly rwsgor “Turakkab Pwaszon” “onuT  bMan
A3M ansa, ya’'t ar*n”y} bodsa,
N=/lly, M2=XEyr
lenS/klar o ‘nnll bolalll. Bu boHa (1) 3bar!
Eyr=o[{Exr*  H->00 *)

Tvno3saba! bllan 1en§ kucbl boYag!. Ox1r8l (*) 3barl, Tazalan,

A
A->00, ——E\£<C<co

(Exy
‘boY8ancla bajanlacl.
("ayc! MUb o4lsb kerak boYacbk!, leoretacla8l 8a IV
nnaclorlarfa umyl™an 3bar!lar (2) cla8l ba<Mn§ lariibl

o(n 1 bollisbnii la’tTelaclb
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3.6. 8nE4ul:a por<TeH ba]xnTw§ (agBLw oW xman3™y boark

Yuuoncla kelllr118an KOoreta 1 clast uTutny nain)a N LLsogxity
T1”clortnE 1a"5mioll bazr xu3msxy ~oTTTar blan 1i>ck ell™an
bollar('a awplaw8bl TuTkin. OWMT gdayc! alldb o‘LlSawiclek:
m§‘wla porlleb ba]tl N laso(bity T17(1oTT§ lau§lto(l
En(X) (p(v =n)=\), Pnas3on ya “wnutla5b8an Pnas3on” lagzltollan
‘boY™an boHar a3051y blfoblamecll ya by bollar(la 6 LLIA(lor ncbus
15b0! einl8an babolatT§ o‘nf lotonx “byapunoy kabrlan,? blan
Wicla einla(b. 8bu 3ababll // lasoclly nn”clorfa To3 keluycbl
"byapunoy ka5rlantn8” 2 parate!r bo'yrcba lekls babolartl
labH1 yllisb™a*o*£n kelaal ya mlar(la <0, 0<2 <lekanH81 bxzob"a
oVinacl.

pvyl(1a81 Tunosabaniar o4 TI1:

a=r- A<a =\-A, k=EH—E84 <ES8ii,
£2=£>A>(£5)21+ 2B\ y2=EH2>(E8)2(\\I 28 2.

Anar £ (azoély 1Ay ortn” ucMneb! laribw otenii waym(l

bodl$a,
EH\' =E8BE\2 - X\Y<E83
E\H- $ <4[e\H* + A< 4{EY3+ (E£)F 3],

(1)
(2)

Neti]a 1. Apgar N rasocllny Tluclor boYTasa ya 5 wmcblncbl
LLIHBH T1oTenl8a e8a bo'lsa, leoreta 1 1 JI,m =0 IV=y?2
‘bo4l8anga o‘nnl/ ya by boMa

Bu yeréa co0-04784 cleb uabu! yllb wunTtkT. Kellrl8an

nalyawin§ 13bou beyo™Ma Bir xI DLx|511lan£an lasoclllly Tluclorlar
ncbyun oainH bo4l8n Tasbbur BeT-E3een baboslclan keHb

cLLpacl.

170



Ll dpa 2. ASar n7 parateln nboifl8n Pnasson ~3T1roll " a,
laso(1llly Tlu<lor 5 e3za ucllincM 1ax/bH ToTen(™a e8a bo‘l3a,
leoretalw n § M 2=/1,fr=\+¥2bo‘kanclao‘nnHboYaclya
bv bolcla

f\+YTB . TIE3 3&cl_
[n~(+f2Y T N-0+1N° AN

KellArl18an naluanTt« 18bob (1) baboclanya leoreta 1clankeHb
cM”acl1.

Allua 3. A8ar N 4unutlazbfan Puasson” 1a’81toll8a e8a
bolh laso<Hity Till@Sorlar nr,5 lar ucbun ucbtcM  lariibH
noTtenllar tay]u<! boYsa, leoreta 1nT§ lacliM

-EA'LI_ “ DY —oex fnoo
Abar! bajar8anéa o'nnll bovacya b tol<la

8<a 1oNe M

Bu nal]atnf 13boH “uTuTk3b™an puasson” XassxtoMant
nortal! lausltol bian approk5ltal8lyalaSb 1e2 HEiT babolay<iA8an
le512HKlar<3an  kelTb  cMuacH (B.HO.Kopones, B.E.BeHUHT,
C.A.WopruH.  “Maremaxuyeckme OCHOBH TeopuuM  pucka”
kxlobltn§ (Mockea, 2011, ®wusmaramt, 619cTp.) 1.7.4 ya 5.6.7
punkuari8a saralsln).

CouyMas1 “8n84ula poriileHTn™ cbekH TanbaaH TogeH” cleb
alalvycbl 3u8areala8b yananHT kodayHk: [arar “ayHk, Konkre!
3m8wurla kotpawyada! bllan3barlnota LUM3M T TK T bocl8an Ne
8()nclagl4polendlal 3m8aarlalarmycbl” sbaxalar Tay|m(1 bodl3T (A"
3erHarH claraja(la«l kalla 3on bo4tbl TMTKT). 8barlnortalar
am8MlMakoTpaTyasmnE yo‘yEan 3barllan azosMarilkcH. Buncla
fc-ncM polemsll 3u8wurlalanmycbl bosb”a 3u84rlalanuycbllarxa
bor>Huy, boMTa™an bojcla 3k ebHToLLK Bllan3barinora uracH, 1- 5
ebHToLLUK BbVan e3a 3barinoTa riwnaycH. Bunclay LLIxMan 3m£‘vrla
Moncllmg ba]tlTt N clesak, bulrasocHity Tlu<lorT

H
Ko41T3b<layo0213b TUTKT. Bu yercla
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\\ elliTolLL 8,
(O exitTolN%1\-$k

..bT L6a b°e‘Huslr bo‘]8an <axxllly T1Yclorlar

orn™ b A 016" a801AYTluclor Vwn8 ToTen«an
A ArdyTalb awlanTaycil ya wiar

A= M 2= M 75 K(1~5K)

Trno8ballarw ¢ anoalAaniirac/.

1 , Ko‘r'lay°1Ban toclel cbe8arabl(la N wn§ laa3ltoil wwinwn
lasbéan btoTxal @4 101 bo‘Hb, nw ko‘p boHariia Pnasson -
broTiai1{a"3Ti0l clebbaTt a&kbach.

0 ‘2-o‘riclan raysbanl, M1<n, n->« bo*‘Barcla,
r=o0(A)
TMnosabal o‘nnH.
EnciA
N=HPAHA<*)-D (X)]
LLksciorn] o‘r8anati2. Ko ‘rayo(8an boMa
K=r++x"HK

™ 06" K lar bar X/ 1A n 1an éan Xakocbity T1Y<lorlar bo‘lad/! B eT-
b3een 1en8812bET T8 bar xH laYalrlanéan {asoLLI|7|%// Tlaclorlar

ncbun yananiclan byclalawb T1Yaorlar
X ()N EA S @)

,a Ww<K »» = -k« B«

>»b.r

A[r/%_"~>£]a]3+51 _$
MK(L-MAar+7£]A-Al
lenas3l2bklart yoasb TM TKT. Ularclan &yéalawb
-n>I <4[m21)«+(n- mnEw - 13l
<L rE83+l6(N- M NES8’ + (E$Y a bl
Tnnosaballar kcllb cb™gch.
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EncA (5) Tvnosaba! ya |, v0wluclorlarlng la’rlli8a a3o3™alb
_ 2T .
S @

babont” 104&n ekan%i8a 13borncb bo3ll "Maxxw. bBeTak, n1->.00
<lag8 Oyaleoreta 1wnE baTtTa 3barlan baJanlacH.

Oclalclagrclex, @ snnyo! bMan pay3 1dbxcla8K 3onwing kasr
S bel8aytlr. Har upkaay bulw ~ryTalll laso<Wity T!s<lor £
ncbumn

\Ep~{E")<01;
len8$lrlik oainH ekan8T1 o3on 13kol el TMTKIn. Bwu
len&17Vkclan :xHyony Taniiy boYTta”an n ya J1/3onlar ucbun

{nX1l-{n})<n/2<n *)

ien83uilkiar bajanl"an<la ntmutlas3b8an brorlallags3ltol8a e8a
boY”™an 3bun<lay N lasoc3llly r1clor wayju<l bodlaélla, mvwng
ncbun

A=, M2=0M
len8HKlar o ‘nni/ bo*lad/

AyHb o4lanlar<lan kelb cllMacllla, 3mEurlant§ cbeki
Tanbaall woéel asa! (*) 1en§312Hklar bajarHSan bola 1a ’no8a
eS8a bo"lac/l BeTak, “wyl<la§l nalya o ‘nnH boYacH.

Naya 4 A8ar {n~1~{\})<mr<A len812Hklar ba3anlTb,
3m84rla ponleH clekll TanbaH 3n8urla To<lell asosl<la inwl8an
bo'13a, opHTal 318'mrla $laykasl ncbun leoreta 1 <la™l a3ir p 10HK
1brvlalar 8 wilp<ior ucbun (4) babo o4 bo*ladA
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IV bob. TAS0B1f1Y YO LW LWbBAKTHYHLLIC BA21
X088AbALL

Ebiitolllklar nararxyas! ya TaleTalk 3lain3llkatn§ asosxy
Tazalalan lasoclllly T1l17clorlarrwl8 yl18TLL3T1 o0‘r8ar3b8a
reguksxya ~Yt1acH 8bunt8 wucbun bat {asociity T!u(lorlar
y18T(1157TT8 ~3rtoMan J1aMLU boeirst Ttaton ebHTolLUKlar
naranyasMa o&i1£a xo03 yo‘naHsb - laso(Wity nu*cManu fo‘3blsb
nazanyas: yn/n"a kel(. Bun na2arlyawn§ asoscblan 3llallcla XX
a3TT™ Tasbbur Taletaiklanclan A.K.Koltoforoy, PXeyl;
A.YaXtcbt, \WFeller, B.Y.Oneéenko, Ywn.Y.Proxotoy,
A.A.Boroykoy notlanT 3anab o‘IsbTU TKT.

Fararalayk
XUX2 5 X,y @
{asoLLIFxy T!"forlar kelta-kellM 1 benl8an bouLll,
5,201, + ..+, (2)

nlarrn§ yl84n(Hsl boYst. Tasocllly Tlu<lor 5 "ap3wio!
fulkslyasl P (511<x) T n TN§ ancba McMk sixytalanga bat aTuy,
bl8oblasbr, yecM3b TMTKT boclta8an Tasalalar ualonfa
NOBBISbTUTKT.

Eng utwnly boMa, (1) laso(lllly nna<lorlar kelta-kelllgl
“3enyalar 3xeTa3Tl,?lasbk asH anéa (ya’t xk=  bo'l8an(la) 5,
y18‘1nal ncbun 1tun! la’3wrollar 3rninT anlulasb Tazalasl ebUTo!-
LLI ar na2anya3l ncbun tarkarly bt probletasl (tnatto3l) aeb
alalacl (M .boyeyTtn§ 1lun(latenlal “Teopusa BeposTHocTen” (M.,
1962, 597 c.)) Tono”raryasnmn” XXI11-XXIV boblan8a arabT).
Bu yercla

P(XM+..+XT<x)-+F(x), M>a0 (3)
HTk TunosabaHT “anocaianruycb! f(x) ~3kno! lnksyalar
3XAWT 10p13b nararcla LLLLbcA
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Xwns51ly bol F(x)="a(x) (3lan(larl nortal AU3TH* ALLK3ryasx)
boY%anga, (3) MTH Tnosaba! Tarkarly HTK (eorewa (CbT) cleb
alalacll

KeyTt”! boblarcla kellirll8an lMakMaréan tayuTt boMaclK!,
aklllar TaleTtalikatn8 ko4 Ttoclellan(layi84rcuaast uo 3LUTLLY-
cllar 301 n=m(M) T Tu3ba! bullin ~lytallar sabu! ~MlaclA™an
lasocl1ity T1u(lor éeb blsoblasb™a loim‘n kelacHya bu bol(labat

n, =rl+.+r# 4
bel8/asbclan &yclalatsb umlay boYach. Bungay (4) ko4irsbclagl
yx8iIM(111arl (a3ocbity 3oncla8l lasoclllly Tla(lorlar y18‘TcM cleb
LLIsbunwisb kerak bo‘lacll belan blr nlart ~13™aro”™ doxbd “HasoclUly
yif‘rcllar” <leb ammyT12 (B.M,Kptoukos, B.HO.Kopones “Ilpe-
[enbHbre Teopembr Ans ciyyaiHmx cymm» (M.. 1990, M3a. MIY)
K]1obl£a saralsln).

ForTal nuylay'na7nrclan(4) lenSHkcla2l — =$,(*>) (1)LWsocOny
Tladorlar Keuwua-kellls: at*1an8an (n, f,p)~ eblMTolL k £22031c1a81

oUcboyii MTK3xya (ya't lasocWity TIL(lor) ya wvnln8 lassTiol
nTK3ryas!
F3(x) =p({0>;X,,(T)< *})= P(8,, <*).
TazoclMity yla‘Tcl 5Anrn§ laysltoll p($7a)(a”+) lassltol
Mvnk3tyasi £ &(x) bMan 10'laya bir urytalll atalanacl.

4.1. Taonlly y18‘T<Mlarnté eleten*ar xo33alan
4.1.1. Hosii yiinycM Mvnk$lyalar

Bulun ~xytalll Tanily boYtatan lasocllily Tl gorlarTt
o'r§8ar3bTn§ aso3ly wmaullanclanb T - bo3W uluycb: MHk3lyalar
TelocH LL3obkmacH.

Ta’rl£ Bulun Taniy bo‘lta8an ~lytallar gabul ulluycM
lazoc1lity wi”clor x Tn8 ebTolLK 1a*31T0M

P(X=k)=pK k=0,1,2,...
bo‘13T. Bu lasoclidy T w(30Tin8 bosll ulmyclll IiTk3lyasl cleb
(yok! {Px, k> 0} Kc1Ta-KCLLIKTLI>)
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Y6{3)=Y(8) =& X H<1 )
*£)

(3ara]all “a*orfa ayLLlaLLl.

Har yTpay éaralaH uglor oi2ww8 koelW3tyenH bWan bk
ulytalH awylanaél8an bo‘l8at ncbun, ebHToLLK {3a3T0Man ya
bo3M wulMuycll riTk8lyalar oraskka! To3Hk H* AlyTalll Ho'lacH.
Betak (1) bosH uHwuycb! Munksiya y/($) LLzolLity Tlu<lor x nlnk
13051011 p(x eA) (“e5(n)) T BT glyralH at™lay(H. Masakn,
brMk 1an8T1i0l En(x) (p(x =n)=1), brorlal Li3nno!, Puaason
1a”8unollannT§ bosH ~nycb! Mink8lyalan T08 raylsb(la

yl(3) =", ul(3)=(\-p +p*)n, My) =e_Am.
y®) bosll alnycM Mumksxya BlrHk clolracla (|*|<1) anaHHK boYacH,
loiimro£Y bosl sMuyclll TvnkstyaT [-14] oraH”™éan KoTpleks

3obarng bkHkK <lolra81"a anaHHkK pgayot ellnsb Tu Tk 1. Ho3H
Nnycll Minksitya T a ’1nT bo‘l«ancla 108 ebHTOLLK LLI”3TIOH

PR=~¥{(" K=0,12,..

len§Hklar orsiaH roplaLLl.

TasocHily T*aéortng 1-ncbl larHbH lMaklonal (ko‘paylTa)
TOTENWU

EX™ = EX(X - 1)..(X-T +))
uyl(1a81 Mortnla bllan bl8oblana(H:
EX=ym\ T™>1
Xwusnzan,
EX—EX@="'(1), M=<(1)+7'0)-["0)T.
Faklonal ToTtenllarT bisobiashua bosll uMuycb! nTk3 yann”

A+1)=Y 0100 T
Ko ‘rit8bléan loyclalar8b anlay boYacH. Ox1r81 lNortulaclan o3on
Ko‘nna(1Ma5tblt 1a"8110l ea(x) (p(x =n)=1) ucbun
EX=n OX=(
brortallag51Ttol mucbun
EX=np, OX=npfl- p), EX! ~np(1-3p +2p2),
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EX4=Dbr(p- p22+n(p-1p2+\2p'-bp*),
Pwna3s3on LUs3woi ncbun esa
EX =BX =EX3=/1, EX4=/1+3/12.
Hos  alumyclll &tok3lyaTn8 koTplek3 3oba8a anaHVIK
payoTLU n &y<lalatb, T03 ebUTOLLK 12981101 {pk, k> O}

*H -
c

1brmlalar oruyall 1loclalarslm TutTM a Bu yer<la konlUr
¢ ={n|=1}- blrHk clolranT§ aylarnasl.

41.2. TazocHIy y1%*1nit1lasswo*lanSxarak*ens*K
£ank$lyalan

Farax ullayVik,
Xy X20y  XAT
bo§*Mpa312 ya Hr x111aa3111an8an lasocllily nH*clorlar keira-Kelll £1
KXAX,,... nTUT1y blifa (cbf,p)- eMwolllk Maxosll atglanfan
bo‘Ub, N - Tanly boYTa™an buinT Alytallar “abul gHaclA"an
lasocliny T 14clor,

bar yawky n>\ ucbun bH"alkck bo£4H" boM Ta3T. 0lckn8l(lay
lasockiny  y184rlll  cleb, ~ =x,+..+X,lazocHily TTVOTT
wm3sbunariz.

Oertak, bar Mancky eleten!ar bocza o ucbun (©en),

**0:/\ _) I/I B/\ H -+

AT "MK ncvun ~ =0 éeb blsoblayTtl2. Tasockity Txu<lor N

nT8§ laasltoi ucbun Pn=p("=n), n=012.. beMasMarT sabul
ANaT12. Bu 1a”3ltolnT§ bosl ~uycb! iok3lyaslTt yd), 1
bMan be1§MayT12. o 4 naybaiicla x x1a30(ully rruclorung la*31tol
M TK31yas1 ucbun N(*), robHK MTk31yas: (aSar u Tay)nc! bo4sa)
uckmn p(x), xaraklensik nTk3Tyas! wmcbun /(0 be”MasMariu
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1$bla(uu?. TasocHry yl§‘ucllar ~3knoMan ba*Max a3031y
waTuvwollar unyl(laflleorewa<la kelLr/laclT.

Teoreta 1. <Buylcla8llasckMar o*ninll:

1) Tasoclly yi8*tcl 5% nt” {au3tio! MNnksiyas:

£, =" N 4y) )

fi=0

len8HK blan awuknacll. Bu yerc3a £ 'n- {aynto! /M)ning «-kanal
KoTpoz2Wiyas: (FA(X)="Eb(X), ya’w x=0 nuslacla ya”ona bMIk
3akra3b”a e8a boM"an 1aa3ltol).

2) Apar /0>0 boT3a, baitoll x x ab3olynl wr:lmk812 p~a’!
lasoclllly wilaclor boT8ancla baw las$ltol lunkstyas! — £7(X)
absolynl wrimk812 boMuwaycll. A”ar p0=0 boMlb, X, 21cbllK
Munkslyasl p(x) e8a boMsa, lasoclllly yi8Mincl 8K nw§ robHk
Mvnkslyasl p” (x) raayluc! ya

kY

PP*(X) ®3)

1en8Mk o'mnM boMacl Bu yerita P(x)- 21cblik Munk3tyas: A4:)wng
n-kar*all kotporMyasl.

3) Tazoc/My yi£4rclA wn§ xaraklenslk Mvnk3yas:

N0 =¥(K{() (4)

Minkslonaller*11k bllan awalana(L,

4) Tasoclily wnclor A, wn§ orla Mywan ya él3perslyasl
Ayi<lagl

B3,,=T-EX} £8, "EMOX" +ON(EX)2

"ortnlalar bilan bl3oblarecll

13b01.1) ToMa eblunolHk Nortnlasl8a asosan

FIk(X)=P(5,<x)--"P (A K<x,M=n)=

n=0
o 00 a

=X ra"<en=7=2]/(1=n)T"<x)=X_nF "(@)°
BeTak, (2) Mowuwla 13bos ellkch.
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2) 18bol eiiH3b kerak bo*Ean (3) 1ené Hk (2) clan (NAérerwallasb

oruaH keHb cbdacH.
3) En8 ayyalo, »>1 bo*18an(1a bar uawlay | ucnun

=Eux"X, +-+ -01=/"(0

1en8WK o‘nnk ekanH8W wvayii ulllb 0“1a T /. Enck 13bo1 elN18an (2)

rirrnlapa aso5lan8an boMa
(0] L] | B

n(o=|nex(*)-p * E p¥TK

O ® o
-5 > [nf’4%)="p»/["(0="(J10)

cniiHK1atn yora olarix.
Ox1sp 4) punkiai 18601 eitsb mncbun boriiewa Abolanéan 4)

len8Hkclan &ycklanatl2. Haogaun baT xarakinsk 1unk-

3lyawin§ xo38a81(lan
\M 17\ =

n o
_unnl) #(N)-1fy.Ky|=ky-£I-

*

r #(0 1
XuM 3bu nanl bMan (aaolll6y y18‘tc31 5Krn§ cb3peraya3t!
M3obbyniir:

B8l =

sw2 , AT <

AXJI0) TYRQY  <M/(0) A0
~lco)2'l n s m #(o X
=T - D)(AX)2+ WY ED3=  (E[,)2+ «OX>

-(E8,..)' =EM(EX,Y-(EMMEX.YANEXA" + EMOX,.

13bor eH18an
E8, =EM-EX,

ten8Hk YaM aywuyar! nonn bHan alala(H ya wwarewaiik 3lalsHka(la
vcla wmblw ro! o ‘ynayc!l-
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Ta30&iy y18‘T < n,,TTie, <asBLLKON T 7 <X) mucbwmn 13borlangan
(2) len8lkclan ko‘mnwllla, 1 Yb*8Mimycbl 30w J1'NT8 buawiol
(p..n= 0} Ya {/-’(x)n>0} (assiinoMar KOTpO2113xyalantuns
“HonsbTablclan™ (rmscba - cmecb) )boral boYacb. 3buiune mcbun
bat £"x) 1@a4uro1 Turakkab {arkllIl éeb Mszobknacb ya wx

ba 219a {mni} Ko‘mmbl<label8llana<lii.
4.2. Pva3son laso™LLy y18‘T<lan

Tasogllly y18'1clicla8l swsblipycb/lar 30T N Purasson
nustmga e8a bo‘13t, ya'r

P(H/\n):/\e\ n>0 n=0,12,..

B boMa 5J1Pwnas3on 4aso<Uity y 18 “T<ii31yoll o<ldAyTa’m<la
Pnasson yxe4néxsx éeb a*alach.

4.2.1. Prnazson yl18‘w/ilarting cleten(ar xo33alan

TeoreTta 1. Farar (okyink, lasocLLly nnttlor T paratexXn n>0
00 18an Puasson 1la”*310%ae8abobT.

1) Prasson laso<lllly y1§‘T<b3l 5, nT§ xarakrensbk nTk3lyasl

N,,(0=exp{4(© - v}
Ko ‘nuBblcla bo*la<b. BeTak, Prnasson laso<Wity y~ TLL 3! latbunoii
cbeks12 pl3dara<li8an’” bo‘lahb
2) A8ar e x*<o0 b0‘133,
E8,,=/EX,, 8,,=/IEX?.
W wran,
EX‘, k=1,..,n, >1,
ToTennar Tay)ucl bo‘13a, anykiagl rekmrren! lotwla o ‘rTif:
EK=*T,C1ES$,.EXI, E5°,=1

1«b0*. Puasson basToit bosH aluyclLl Tkslyasl
¥u(*) - exp{A(a-0}
o1cbre1 bo‘uyxia81 leoreta 1 nT8 3) punkii8a azosan
N.(0=H/(0) =exp{/1(H0 - 1} @)
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Oertak, leoretant§ 1) punkin B3olla<il
Ekngoalan bat [ (0 xaraklen8llk 11 TKsiyasX“cbeksi2

U sHarallléanekan118LU15bore5b mUcbun bar ~angay w>1 vcbun
N, <0=[&(0] (2)
lenS8HK 0‘TM1bo‘Hb, £,(0 Yan<kyélr 1asi81iT 0 N T§ xaralensiik
& nksiyast bo"M3MLww Ko ‘r8aiisb yelarH bo*lacH
Apar

<leb okak, bW Wuwkslya X,*...+X,,.Pnas550n yié ‘t(1131wné
xaraklensiik /1Tk3lya8l bo‘lacH Bu yeriia
X=XTr=.2X =X, J1(Q=(9

ya'T  X....X (as0<lllly Tlu<lorlar o‘raro bo§ 1101312 ya biir X
*h«;<tlanean bo‘Hb, mlar N.-paratelld X!n bo‘léan Pwuasson
lazo|Llity T1Aclorlclan bo§ 114512,

Trob. Asllaa Mr (1) &nmwlawng 10°8‘n ekanll8tl (2)
lortnla(lan MNoyclalarb 18bo1lacHk

Puas3on rasocHiy y18‘1c1131iwna <Hsper8lyasliw M3oMasb nucbun
(1) &nnulaw bar kk! lotoni<la 1kl Taiia (Miterensxallasb ataH T
balarar)2 ya bo3ll bo‘l8an &rmulalar<la 1=0 geb bl3oblayTl2.
Bun(laPwvas3on iaupiroii ucbun xaraklensllic xo33a bo 17an

lenoHk<lan &y(lalanarl2. Ocpba! nalya<la
05,., = L' (EX, )2+ EMOX, = X[(£X,)" + OX" = XEX1
1en8HknN1 bos Lipawar.

Teoretawny 2) punkiT 1Bbo! elisb ucbun (1) len§Hk<lan
&y<lalanaTtil2ya Llidan

ekani(’bna Bbonati2. Ox1r§l &mla<lall yuuor! laritblA boslAalar
ncbun beybT3 so!<lasluw 1,0 11ab

AT4(0 _<T(4Mb®



Hy. A

=rn'Ecle% ‘
rnMc eYexr

13bo1 eliH3M l1alab ullingan len8HKT olatl2.
4.2.2,11tntla$kfan Pua™on 1aygillbnan

COrlal(1a8l<lex C(x) 1xinyony lasi8ltol UTk3lya8l boYsa,
C'n=C*0*.,,*0 , n>0 (1)

n
8luyol ¢ TnE 0°/-0°/1 Blan «Karral'l koTpo21151ya51iu bel8May(l|
ya buyerlla

Cio=£0(F =C*EQ C2=C*C=]o(g; - W<iCGw) .

A8ar (1) clan T parateM s>0 bo‘18an Prasson laso(lMity
NNLUCKT cleb, LLsbunzak

a(=en;.26-(-*) (2)
“on3bTa” 1a48iTo 1T boslM1NLBEbTraTKLL.
Ta’nl. Ko‘'nt8M (2) lormuda bilan benl8an lagsltollar
ntntlasb£an Pnasson ~3woH clebalaladl
BeYosita Bl8obla8b Ban “sborch bo3l1 ~Mart/kn  (2)
1au81101Mw8 xaraklen8l1k M TK8lyast ncbun

~ —_ 113 j— =N\

M9=leclHY = L H) @)
len8HK o ‘rTlN boYalll Buyeréa %(*)- 3[,3xT0! ¢ TN§ xarakbnsink
nTKslyasl. Fonnula (2) ya (3) larllayuoSlab, a8ar

X X X T,.. X4,...

Bbo8IHS12 ya wmtwnly c¢ BA3T101£a e8a boYran laBocl iy
ITclorlar bo'lsa, B X+ +x,5 P(An=n)=—Rex f=0,1,.

Prasson 1asodH 1y y18°1(IM81 ekanH81T 01a T 12 (bnyeréa atuHK
ncbun s10=0 bo*18an(la st =o<leb blBoblana(l).
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Mbo! 1, 8%ai$lllc waYwnolar azoslcla lasocllily ywmraSa
kelaclan eplc3erlya. lexwk balokallar odbalkla ~rbon bo4l8an
3bax3lar soww Pwuasson laplupl;l oruaH yw”™on  awallkéa
nogeasMT3b wnwkw ya buncla ro'y bensbr TM TKT boil8an
eplcletlya, lexTK balokallan oM T/ MNan”a bogiba bodltaycll. A™ar
y la sbax3wn” aurbon bo'113M8a oHb kela<ii8an baxi312 bolllalar
epMenuya yok! lexnlk balokallar sowwin! ~ bllan bel8llazak, vl
parate!n 4>0 bo4l8n Pwuaz3on 1ag3lto%a bo‘yamnacl, <leb

bloblasb TMTKXN, ya’T
P 2 = _\ r\ _1’ yuen
g/y—n)—n\e y= 2

Bir lotonéan, bar ”anc3ay ep”exwya ya lexwk balokallar
osAlbalic3a “mrbon bo'isbl Tn TKT bodl8an 3bax3larwwing nTUTxy
501

7 -1 14222+, + A, 4)
bodla3l Bu yeréa ktak3!Tal kKo‘paylra koelll13lyenll c3eb alalacll
Encl1 (4) 1en8Hk bWan atglan8an 7 lasollity nu”c3ortnE lagsb
TOH T o48anayHk. Bn 1en811kma8l rflart Puasson i1au3: o ufa
bo‘y3nwsblur “Mylcla8ioba azo3lasb TU TKT. Tusbunarllkl, n la
lexnlk balokal malyaslc3a yla 3bax3 uurbon bo4sbl ebllTolll«l,
paratelrlan « ya Pbo4l8n skn,p)~ bTotlal "3T0! 0”aH
ar*anacll ya bu yerc3a P-ayrlt olr8an (konkre!) lexuik
balokalwng rcry bensb ebTolLa!l. Bu n/(«,p)to<lellla « w yelarA
c3arajacla kana rrc3or, PT e3a « 8a T3balan klcblk Trc3or <leb
Imsbnwsb Tw nkT (baglsalan baTt lexTtk YO3llalarl ~c3a Ko‘p,
aynT ayanya (balokal) eM Toll s1 ancba klcblk bolac/).

BeTak, B[x Bl(np) bTonna! ~3ino”a Klaxslk Puasson
leoretaslll “ollasbnnlr TwmT3an. Aylllganlarclan, 2. lanu
bo§'Ta3121a80cl Ty Tlsclorlar <l€bbloblab, yr. lar e3a

Er*l*=exp{s (€*-1)}3]-1.2,...
xaraklensk nTk3lyalar8a e§a bodsbllk1 kellb cMsac/ By boa
X Tasoc3LLly T1uc3orwung xarakiers/k Mvnkaryas! ncbun (4) asosan
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Ee'* =M«Yny(«* -1)}=exp{2;aXe» -1)} =

=exp{n(/(/))-1 (5)

len8/kw olann2. Bu yeriia
no=2".

ya’w /(0 buln / Shytanarw n;/pg eMTollk blan sabal
Ura(8an {asociiny LLIA(lorlaring xaraklen$iik MTk3Nyas!. 13b0o{
enl8an (5) <lan ko‘nna(lYa, 2 {asolLity Pvasszon y1§8‘T1(M131 bo‘lar
eKkanyauLu

r=x,+..+xs
Ko‘nuieb(layo213b TMTU N bo‘lar ekan. Bu yercla X%X1...,X,,... ...
boa‘uz12 ya utwnly /(0 xaraklensiik ATk3lya8a e8a bo‘18an
lazo(Miry LLIA(lordar kelina-kelll81, N e3a bu kelLlk-kelllkka bo§‘Ha
bo‘lta8an, pararteln a boYzgan Prnasson (asoallly Tlsclon.

(4) lenok BN awsalan8an r laso(lllly Tlspgorwne (5)
buswion, Tak3ynal ko‘payirna koellliiMyeniw ya g, paratei-
laTtT8 WA alytanan(la kotbTtalonka(la ko‘p sio‘Mana(utan
Pwuasson-btonia!, Ert, 8irlt8-ErTii N3wonannTé nTuT-
lasb8an Yariaarian bo‘ladA

Miizo! 2. OTTayly x3rta! Ko‘r3aisb naranyaslla (bosbsiacba
aylpxla nayba&MWK naranyasxiia) x1rtal Ko‘rsaiisb HMTYS
1nsb8an lalablar 3ow (Tyorlar 30T) cbe8aralanéan bo‘knasa, ya’L
HIr yasMa bii necbla buywlltalar 1usb3sa, b1 buyurlralar payiio
bo‘VBb ToTennan, T 1en31YHK Ko‘r3aacM (parateln) n bo‘18an
N,() Pwanzon [arayoruT' (asbkii uU/Bd1 MaleTalika nmslayl
naranckTt .V,u) Taxady Tror bo*Hb ntng Lgznnon

(A0 =K)=M -1 * =012,

boYacH.
AS8ar y-ncbl TotenM a LL3sb™an buyurltalar 3orwm x 3 clesak.
8x=x{+ + (O
y18T(U [or] orabs ‘1ilayoTMa Xi2ra* Ko‘rsaiisb Vb LLI1§a vixubSan
lalablar 30T bo£lach.
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M18o! 3. Farax gllaylrk, T,,- nalliral 3on

N2 40N2,277 %5 m2,T2

1a80<1lLly T1u(lorlar 3enylan kclta-kel1181 berlM anboUyst. Har BT
3enyacla81 LLzocMity Tluclorlar odaro bo§ Hs512 (leb bl8oblaks

oy =N -+ (6>
Y18 “T<uull Ko‘rayllk

Bu y18T(cla8l bar bk ~osblnyclll x M wng xaraklensik

MkeryasniLLl/ M) éeb beléllab, nnSa xarakOersLLC rLLk3xyas!

8«19 =Bxp{N»(0-1}, K=17TT
bo*18an “kuralLiycLLF” LLBoiALLly T1u(lor Y1 T03 Lo‘yl18an bo13T.
Bu “kuxalllycM” 1aso (Wity Tk oliar y12‘1nal5tl

5,/ 4+. .+ n (7)
<léb Bel§llayHk Oson kounaclkl, /(() ixiyony Xxaraklensiik
Tunk3ya boY3a, nn8a 103 ~o‘yHSan
A0 =exp{/(0-1}

xarakl"ensiik Moksiya “cbeksrr yl3uyaracHSan” boflaH By 1a3<Ms,
§T) WMwkslya paratelld 1 8a l1en8 bo‘l8an Pwuasson laso(Hity
YISAMUE xarakXensHk £vnk3slyas! boit/bl(lan kelTb cbluacH.
Betak, (7) y!8T(MTRE Matta  yodblluycb/lan acbeksi2
c[13uara(H8an” lasoclily Tluclorlar bodlar ekan. Bunéan esa, 5,
yl8ulmHbaT “cbeksi2 wisuara(H8ai” bo‘ bl keHb cloga<H.

OYnan XX a3TT£ 30-yllancla yura™a kel8an “bo§‘H312
laso(HHy Tny(lorlatl o“3bl3b” naznnya3TTE a303ly xulozalan<lan
b T anyica8icba 11H(lalana(H: ~asocHidy T 14ior]arTn§ (6) yi84n(Hst
HTK 1au3iror Ttay”mé bo'‘H/AL ucbun, unga 103 boyan (7)
“kuralllycbl” LlsocHily TtYuclorlar y1§‘Tcisl ncbmun Hrut!
1393170 1 Ta\]Jucl boHBLU yelarH ya rawny 3bar! boYacH. Bun(la
XKKkka HTH l1a"sltollar n3lta-u3l Libacll. Bu leoretanT8 13boH
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exp{/, 0 0-1H -7

len"Hkka a80%$lanacls Kellln18an 1en8Mk “kuralllycb!” yiEMncKnTS
xaraklensk Ivnk3“yas! BH ya*Ma xmM lar(lan {asbki1 lopSan,
parateM 1 boMS8an {asocily Pwnasson yi8Mn<Iki mcbun bart
xarakensuK Jwk3lya ekanH8uy an§lalacll. Xwuswan, aSar bar
uanclay n mucbun x ol laso(Miy Tlaéor!ar BT x!1  1a81tlanfan
boM3a,

_ (8)

Tunosaba! o‘nnll boMecll Bu yercla o‘raro boSMilbki2 ya
paratelll 1boM8anPwnas3on~3knoll bllan1a*31tlan8an lasocllity
rrack>rlar toMLb, ular x & lazoélity nnuclorlarfa bo8Misi boMrTayc!]
ya buyercla

3« yi8Mnclnt§ (8) Tmnosaba! o”all bl3oblanacl18an
Xarak”™ensik nTk3ryas! koduusblclan Foycllarb

©)

Tuno3aballling 10841 ekanl18:8a 13boncb bo3l *Manur (bu yeréa
A, paratel'n 1 boM&an Punas3on 1343HN0%a e£a boM"an *azocHity
nr*clor ya u x r{] >1) lar8a bo"Mi* boMrayclT).

Kellln18an (9) Ttwunosaba”a aso3lan8an ya “bofMilki2
lazo<Mity rrclorlarw ”"o‘3blb” nazanyasiia pgoMianuachl8an
Tluclorlart Twwy noT bllan “kuralllyclll 1ass1T 0 11ar nniN” cleb
alalacl. EbinTollk naranya3tt® “1nTK leoretalar” notl bllan
alalnycbl yo4al/bl(1a8l ensblM”an ymmuxpglatt8§ ko™peblLUa! Bu
nwyersa! Telocltng ~oMlarsblan bllan HoSMIL,
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4.23, B|8kre! nwmwla8b8an Pras™oa «aasHnoslan

Bun boYknéa cb3kre! Hxcla8l ntntlasb8an Puasson la”3ltol-
lannl o‘r8anaTi2 ya BT ntntlasb8an Puasson la”3vnoii8a
ea bo4l8an waniy bo‘lta8an bl ~rytalarw ~abil alfvnycM
~asocbHy T1A(lorlar Bbiln cbegaralawb “cHartr. EbrunolAKlar
laszlton {Pk7k>0} 8a T03 keluychbl bosll ArinYcb! LUnk3rya

©

PM=Y>[1*.

B 1au31T 0 N8 1au31T 01 MTK3lyaslnl <7(X) bilan bel8/ayllk Bu
bola

HA = T 5 a"(x)e"
n=0

ntntlasb<>an Puasson "k~ ToH”a Wwo3 kelnycM bosll M nycbx
NTK3lya

o

=exp{AA(P(")-1)} 1)

len8Vk B lan atManach. Ba’21 bollarga (1) lenSHkww
B =exp Y7 X" =M

Ko‘nT3bcla yo215b anlay bo‘lach
HoslM ulycbl Innkslyabilll (1) kodnt3bcla yo213b TwWNKT
boYran cbakre! lassltollal untutlasb8an Puasson lauztiollan

cleb alslacll
Mko1ll En§ ayyalo b1- Puasson lauzltoH. Bu boMa P(x) = 3.

M18012. Ta3oéLUy Tlaclor 2 =2X+222. Bun(la 2P72 boédbs312

ya parawelrl X bo4l8an Pwuasson 1as31ToH 8a e8a.
Bun boMa (2) Fortnla

K$) =epl/a(y1)+  -DFN-1
Ko4 113Ma yorllach. Bu boMa
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K=p.1, k™p™, Px>0, p2>0, p,+p2=b
Bewak, brbolcla K+Kr=1. Murakkab bodlta8anwmnlobaralar
yorcta T1aa 15bonch boslM AUBb winTkw bo‘laclikl, 41eM Tolll KKr

(3)

Tunosabalarw  uanoallaniiracll.  Kotbtalonkacla ®u  (3)
eblrrolllklar ErTk ~3mnoun norw bllan ko'p wcbraycll. Bu
(an$lro{w koday!Ta Koelliyenii k>2 boY”an hol ucbun bar
NTNTlasMn3b TUTKT.

B/3krer Npéas: “asocly Tlliclor]arwng 46 beksi2 gp3caralllan”
x033a3!LL nwng bos afuycll iTk3lyasl orsaH klniisb Twnkin:
Tanny boYrtatan bulun ulytal:laréa layslt]an8an  clBkre!
lausltol {Psa,n> (0} “cbek3iz2 pgl3tarac%an” peyllacll, a™ar boall
Anycll M'vnkS1yasl p(8) w

N =KM)InYIr>1
Kodwsbcla yo213b Tw NKT boYsa. Bu wi(3) pyTanan {012.}
lo'platéa “oylasb8an panclayclr lasoclllly Tluclorning bosi!
Alnycll M Tk31ya3s, ya’'

Masalan, wutwnlasb”an parateM n>o0 bo‘l8an Pwuasson
laysltol an,n> 0 NTE bo3ll yrnych! iTk3lyasl

®) = =exp{X(P(8)-1)}, N>0, <1

KorkiaMa bodlxcll (P(3)- sanclaycur cliskre! upciast eMToLU K
1a181T 0 111N8 boal Alnyclll iiTk3lyasl). A8ar

cleb ol3ak, bar uanéay n>\ ucbun
2(*)=K™)IN 1*1
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len8Vk oainH bo4lanl ya Hf3) paraweM X o 18an wnwnk3b™an
n

Puaszson insuno. Oewak, wwuwlasb8an Puasson 37t I
A13krel Mpéa”™ “cbek3xr gl3gara<Hpan” ebHToLL K MaasHnon boVicH
(108 ‘mro8M, bar ~angay cHskre! 11pcla8l mwiwnlasb8an Puasson
LayBlToll “cbek312 A5Maracl1£an” boYacH).

Oxzkre! Ipcla8l “cbeksl2 M5 ara<VEar” LLpauroiiar upyl(1a8l
xo38alarfaefabo‘ladl

1) ;Cbeks12 Lisuyaracb8an” ebiitollklar Ba3moHNWE bo3rl
aluycb! Llnk3iya3: ¢ ) blrorla baw nuplaga nol8a aylanTayc3l,
ya'm $(*)*o, yl$|<i.

2) ”Cbek312 "3para<ll18an” cb3kre! Hpcla8l bosll afnycll
Mwrkslyalarnt £ Ko ‘pay1Tasi cbekaxr fisgaracb8an” eblvnolLiklar
1aus1To 1N T8 bo3lM ~uycM nwk3ryas! boMalll. HacgoaCan bar,
01=010> 02=020) “cbek3lr pgwaracA™an” bosll  Muycll
Vwk3lyalar boYsa, bar yanclay n>\ vncbun

lengHklar o‘nnH, Af) ya @ eblrmolllklar 1sg51tonantng bosll
Anyclld M'nkslyalarl boMacll. BTl

1en8lk 2) Xo33aww 13bol ek,
3) A8ar
0L0),020X -,0 H5),...

“cbekslz  M3MaracH™an”  eblMwolMklar 3[3woMannw” bosll
Alvycll Mvnkslyalan kelta-kelH81 bo*13a,

n) =)
“cbeksi2 M3Mara(M8an” ebHTolUK 1aa3mroHTNE bos3l Muycll
M'Mnk3lyab1 boYacr .

Kellw?l8an 1) ya 3) xo33alarwing 13boH “cbeks12 gl5uaraclian”
ebHwollWar lac]51tollarl ncbun ntwwy boa! 13bollarlclan Marg
AlMraycl (cH3kre! bo‘lta8an la*3ltollar ncbun baty).

Ywloncla bi2 clMkre! Hp(la81 wtuwlasb8an Pwuasson
1ac1511011Mn8 acbeksi2 ax3™aracH™an” bo413bIMN81w Ko48an eclk
Bu lagsltollatlng 1)~3) punkllar<la kelllnl8an xossalarclan
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FoyclLlawb b ikr*a leskarl boY”an {ascqw baw 04T bo‘MBbiSa
18boncb bosMalUsb T Tk 1. beTak, unylag;! {eoretaT x3bollasb
T TK1n bo'lar ekan.

Teoreta 1. Manily bo‘ltaéan bullin 3orflar loiplatlia
Joyla5b8an c3kre! eMknolllar 1a”3TioH “cbek3i2 ~x3"aracl1an”
bod/sM mcbun, nTng wrTlasb”an Puasson DLk}3rollar upifa
1e813b111B1 yelarlA ya raruny 3bar! boYacll.

(5uy1(1a kelLIrM™an nalya clAskre! 11pcla8l “cbeks12 Lr3uarackA™an”
lauslTtollatlng &rukwmrasiT oyc/inla8blirac

Ne {ya 1. Farar "MayHk,

BIr XM la”3ltlan8an laSocWiny rTAgorlar KeiTa-keiH”, nr-813krcl
1p(1a8l acbekb12 ~x3sarac™an” Dx}31Tol8a e”a bo6l8an laSoclity
T \gor bodl3T. A8ar m,x1x2.. laso(llly tla(lorlar buSaHkcla
Bo8E1N512 boitl5e,
5da= m'i' +x,,

lazo(1LLly y184nc ntntlasb8an Puasson 1k|3ltollfa e§a boYalll.

1$bo(. ¥Yn™oncla8lleoreta 1 8a aso3an lazolUMy rurclor (1)
yok! (2) konnlsbclag8l ep BoY1 AvycM Lnk3rya“a e§8a bo‘Ub,
LL1M8 1a”31toll ntmutlasb8an Puassct HpMa boflad/ TasocUity
yi8UncTn™ eletenlar xossaknHan, ”~ lasocllly nw™(lortn8
xaraklensllk nTk3xyas!

A(0-4Y4q0)
1en8Hk blMan anianackl. Bu yercla /(()- “048M1nycM x n lasoclllly
T17éorlarnt8 nTnTly xaraklenslllc MNnk3tyasl. BeTak,
~(0=1(/(0) =exp(a(p (/(/))-1)} =exp{a(p(0-0}
ya buyer(la P(o=p (/(0) laso(lLLly
M =X1+..+XxXM

y184nclATng xaraklen811k riTk3xyas! (m ~ o3l MnycM Funkslyasl
P(3) boY”an Ilaso(lllly TtlLiclor ya u xpx2.. lar§a bo§8'H"
‘boUraycl). En</ nalyanln§ 13koll (4) ler’“Hkclan keHb cM™acl.
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4,3, Pnasson {asoagllly yu~vmLUan ncbun norwa!
approkswla*8lya

4.3,1. Pnasson *a$o<llly ylMuclwiw§ (a”3TH0 i
ncbun 'nnk leoretalar

Farax MayWK,
XAXNX.,-
bo% 11312, bk X1 laysltlan8an “asockity ni'<lorlar kel!Ta-kelll81
ya wnx- lasoélily Tl”clor parateM n>0 boY”an Pwuasson

lagswo%a e”a boYsTt. TasolUity rurclorlar blr8aHkcla
bo” 11”312 éeb Llzoblab
$n=x1+...+xIn
0
beM[asbT KwiaTi12 (aTuMK ncbun N = o0 éeb bloblarnack). ~
A

b3ocWity Tluclor Puasson lasocHity yif “Tcle1 éeb alalacll

Bo£4uz12 LocHity r”clorlar y18Tcl3l ucbun !3bol el%an
Kla33lk HTI leoretalarclan keHb cb™acHK!, />(n\ <x) lag3ltolnT§
A->00 €38l UTLL, 3n=xx+...+xn lasocity nw”or A3T0 AT
«->00 €a81 UTLLU bidan n3&na-m3! LLkback ya bu lascH* bog§Hilki2
lasoclllly nu<lorlart fo4blsb nacanyasiaas: “kuralllycb! HTH
lauzlrollar” TelocHwn8 a3o3t! {asbkl gHacH.

<BwylI<lablr Pnazson lasoclllly y18‘t<Mlan 1a*31tollanw nortal
Aonun  bHan approk8lralslyalasb Tasalalan8a oM boY”an
leoretalarTt KellraTi2. Bu leoretalarnl 13boH bar x11 nsuHann
Ao*Masb bllan oYkarlUsM TuTKwWw . bekln, k2 13bollasb Kerak
bo‘18an lascH™N umTmTXy Xaraklercla8l leoretalarclan kellrib
cl”arannr. 0lcHn8lclek, o(x) oruaH 3lanclarl norta! l1asltol
Munkslyaslt befllayTi2.

Teoreta 1. Farar sMayHK ex\ <00,a =EX%»<€=0 x x bel§Hasblar
o4nH bo‘13T. BuboMa 94 @ <la



1$bo*. Bu 1eoretany po"sblunycblar 3ow o3lb bora</an
(azocy y1§muLLar ncbmn 13kol ell1san “oYkar”3b” leoretalarl(lan
Moyclalaub 13kol e1a T 12. B12 1'bypalana(]1éan yorclatcbllabcllslarl
lettalar kod41t3bl(la kelllraTz2.

01(Vin8l kabl x,,x2.. bo§8Hs312 laso(lllly TIY(lorlar kelTa-

kel8, Prn«>1 sbun(lay Tanny boUrtaan buint Mytalll

lazoc!LLly rruclorlar cleb LLizbunanuriA, bar b\r n>\ mncbun
K ,xBx2..

blralk(la bo£dH"312 lazoclllly TlAclorlar bodlal
betrta 1. Farar MiayMK 8, =x1+...+x1 ya K}>Kbk}>K}
3bunéay 3onk1 kelta-kelllklar boYacl/IKl,

bi—mx, dn-+ 00, nN—00
boYSan(la, nlar ncbyn y,u ya v LoéLLly nuugonar ray}uii bo‘Hbp
n—0o cla

(1)

i1 wmnosabalar o'nnH.
Bubol(la n->co (la

®)

ya b tunosabaMa y ya {l1,V) Julll1k bo§YiL k12 bo*lad/ Bu yer(la

= 81u1yol kucb312 yaulw ksM3bT bel8/ayc.
Kellln18an lettawn£ 13toll [4] Tonograiiyaga 13bollan8an

NTUT1y “odka213b’ leoretalan(lan keHb cM acl.
En(/N leoreta 1 wn§ 13bollt (layoT ellraxwr. Bx3pewiya
CR~0X” Tay]ucl ekanlM<lan TaYumTt beY1 leoretasl8a asosan

X1XT,...,.Xi... KelTa-Kel/IK ncbun cbT o‘nn/ oMecd/ Bluklan esa
(1) Mwilltvnosabal(la8l y laso(lLLly rr<lor paraweMan

bo*18an norTa! 1au31r 0 18a e§a bodlal/
CbeMsbey 1en8312H™8a a3o3an
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00,

Oernak, (2) HTK TunosabaMao] v 1a50(11y Tiugor uchun
p(1) =1)=11en’K bajanlalll.

Enc (2) ya (3) Twrobabariarclafl 1a50(Mity Tucbr v T
*op13bfa leTTa Kerak bodlacll

ANewwa 2. Har "“anclay n>0 ucbun

0,3041
! :
X 41 )
18bol Har sanclay «>1 ucbun M\ lasocbity nu”(loTw§
xarak&n3nk Vwksiyasiu

exp  }=exp{f(e”-1)}="exp|-"(e" - 1)|I®

KodT5blpaa yo218b TMTKLW . By eba

ekangr! aMala(b. Bu yercla - bo™Ma™. ya ntntly
parateln Kn bodl8an Punasson las$ltob™a ega bodl8an lascxbity
r(lorlar ya

n
Bu bollla bar ~angay n>1ucbun

un-n *\ ' T
VM / H
Tnnosaba! o'rlnH bodac, i yer(la

BeTak, 2,,..,29 boE‘HS12 ya bk x11 1a™8unlanfan 1aso(bity
rroioNirr boAMy uvlar ucbun E2r=0,/)2,=1. KebTl8an
Tnlobaralarcla n [xiiyony nallkal 8ol bo'18at mucbun, n>n <Eb
bl5oblaytl7. Bu boMa

Elprmd- y3=E(".A- y)1+2yr™ =
=y +2yre~ <y(\+2y2).

OxIr§l(3an
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EJ7r EK ~~ 1 '~ 1) £_
EI V32 - V32 “VI g 4o ()

EncH (4) ren8512Hkwn8 cbap KOToww a\x\ orsall bel8Harl2.
E3kib o‘inl8an [1] Tono8ranyawn§ 79-beiiga8ll:eoreta 1.6.3 cla

Kcllwil8an BeT-E33een babos”™a aso3an, (5) 1en8512LLct M3ob”a
oHb, n>4A bo‘1&r<la

N(x) ~ 3mp 2, <X md(x)

<0,3041.M N<~n 0,3041

«

{en£312HklarT yora oiaw12. Ox1r§iaan f<n nw§nxmyony nawvsral
3on ekanH"1@an 13b011an18b1 kerak bo‘18an
0,3041

()~ Ix
len851211ki 0latl2. beTTa 2 [3bo! ell{3L
betTa 2 (lan kelTb clUsacll, (2) Tuno$aballls: V (asocllly
nuacbr parateMan

0-

bo‘l8an nortal buysTo”a eS8a bolall 3bwk3ay Ylb (3)
Tvno5abal;clafl MTH l1abocMidy rurclor bo£Thsi2 y ya V lawT§
Y1§Tél13lclan Hiora! bo‘ladl Ya't bu L lasocllity Tlaclor
paratelxlan

a2+a2 al+o2 (V)
b ‘18annortallassynol &) éa e8a bo‘lad/ TeoreTa 1 1sbolan<H,
Farar wlaylk, a(n)ek ya b(x)>0 danckyclr I7ITK51ya1ar
bo*13T. Tasonlly Tluclor
-a(n) 3n-an "Ll,a2+cr1 a()
b0 b{) b()
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Ko‘nwsbpa 1&cla eiiisM Twnkw. Bunéan ya leoreta 1 ian
anyitas: &rral Lsnayl nararclan nTuTiyroa leoretaT kelinb
cMsaansb TUTKT.

Teoreta 2.1KKTCM ToTeT EXr<« bo‘l3T. Yariin ro‘g8‘n

cbliny (0®) (3 aw™lan8an a(x)eK, b(X)>o [unkSlyalar mcbun
no@ea
O(N+12) N~ all-a(A)

~ T ~ bM
sbarl/lar ba™an13T (bu yerita a=EXxar=1ur,). Bubol<3a
»(X-a(A)
6(/1)

Kelirl18an leoretaw lasoclllly y18“t<lar ncbun Klas8lk beyi
Mcoretaswin» ututlasb8an yananii eb LLBbutBb TM TKT. (Bit-
XM laszwllan8an bo8‘uzi2 laso<bity Tis<lorlar ncbun al$perslya
<92<00 bo‘léancla C1I o‘nn).

4.3.2. Pnazson (woALly yurinllan ncbun
Bern-Eageem«en”n”

TaszolUiy Puasson yis‘t<LLlan ucbun leoreta 1 <la§l nortal
approksit astyatn§ yaurlasblab ierI8ir o‘r8awtl2. Bu yerclan
bosMab a=ex, ya 0<<r2=nx, <> 1oTeniar TayJu<! bo HsbHu!
1alab elila<it. OMT8Waraek x,, x2...~ 30J11y nna<lorlar bog ‘iid3i2
ya bs xM {austrlan8an, wular wcbumn EXx=a OXy=al <l&b
LLIzoblayT12. Manity bo‘1ta8an bullln dhytalH bsoclity TL ior N
W x,,x4...,xd.. (@sonllly miclorl;lr blMan bk8allk<la bou;H} eTas

(1eb Msobla8an kol<la
=X1+...+ X#

Bel’Vieblun kwlarl2.
berta 3. WcMncM absolyn! ToTen! E\X8«» Tay]u(l

bolsT. Il boMa bar *anéay ”e(0,1) ucbrr

ap < o)
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APt o) (1)
Bwu yercla

4 -%, " . (2)
G,- Berrx-Esseen leoretaszlcla8l absolyn(: o‘r8artas 3o0n
(c,,<; 0,5152),

1 1
Non) =Tax<
A 1<>* chney(\ +>/?)] ()
Ten™Hk (2) Blan aw™Man8an 4 I Klasslk byapluoy Kasn éeb
alasba(H. Bu lewTa [4] wono8raviyawng 2.4.2 punk!, 139-beMa
KelLIrT an.
MaSlmmbyapunoy 1en§12b81T fo‘llab
A4nM1.01
wx 41 )
babolanu olatl2 (bu yeréa na- paraweirt n bo4l8an Pwasson
lauzlTol/ifa e§a bo'18an laSo<Wify LLilsiclor).
01cHEL punkMa™ lewwa 2 8a asosan

mpp —BEne X _p(x) 03041 ©)
K ) 4x
Enc (4), (5) babolanu (1) 8a ”~o‘y3ak ya lewwwa 3 clan
lNoy(lalamsak AnyMasi leorela<laSx naluaSa kelauulr.
Teoreta 1. Farax Marwrk!, £|x,|3<00 way)u(1l bo‘13T. 1l

Bbola

A(X) = 8up 8/M1~Na 'd)(*)
(a2+<r2)
0,3041 1,5732
vi O o) (6)

Bu yer/la \¥(g) rw/ior (3) MNortla bHan atlanacll.

Yuxak! aara“anéa leoreta 1aas:t (6) lenSHkwWN8 o‘nf loToL
BertbE33een habosl<lan klcblk etasclek bo‘Hb kKo4TacH, cbunkl
laso<illly yuwi‘tcH {a’smol:lan(la “o‘3bl3bga “xalauk bewycbl”
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parawclr - laso<lllly T('ek8 payclo boYacll. bekw asHck, bu
leorewlacla bry XKkMa “cbek312 ~13"ara(%an” la™swrollar orasl<lal
lelas (3vp) Telrlka<la8l”Ta30& w” babolayol8anl18T112w e ’LLIX)r8a
o!3ak, becb bat knH1Ta8an nalyalarfa ncbrayTiz.

Kellwl8an leorewa 1 cla8l (6) 1en8312Vk blan bk salor(la,
yn<3an Fara “Macl"an ya klas3lk “byapriioy ka3n” om8a

nnsbony xaraklensuka “alllasbaclAan babolany 13bollasbTwinkin.
(7) 1en8Hk bHan at™lanacl”an bu xaraklensiikacla Tarka2lasb-
lwlTagan ToTenllar "airasbackl (03on ko‘nnacllki, a2+a2”EXA).
8bunw§ mcbun bat xaraklensHkaw “tarka2lasbltlrta8an”
byapwioy ka3n <eyisb Twnkw (yokl Tarkaray bo‘na8an
byapunoy ka3n). A™ar kx{=0 boY3a, xaraklen$Hka byapunoy
Kasn”a aylana(l, ya’'w “tarka2lasMnMna™an” ya klas3lk
byapunoy kasrlan nslta-n3llnsba<i.

Bu 1\ xaraklensHka or*all Puasson yw” k3! layzltolrl
nonna! uonun bHan approk3lral5lyalasb 1e2HM
leoreta(la kebLul8an.

Teoreta 2, Agar E Taylu(1bol8a

®)

ya buyeraa cx<0,3041.

4.3.3. (30Nbnycbijar 8oww “cbek3k a~ann~an” {a”$1to(8a
e8a bo”an lasocllLly y™Yaiiiiar ucbun norral
approksunalslya

Bu bocHtcla yaralayolS8an batTta laso(llLly rruclorlar Hllla
ntTwniy ebHTolLK lMaro3! (n,f,P) claarglanfan <lEbMsoManaéx.
Xya y lasocUity ru*clorlart HirxH Dx}sunolfae8a ekanHAT!, ya’'w
Fx =fy len8/kw oT8Har<lan x=r ko‘nr3llcla bel8Maytl2. X
asockily  lwipclortnE  lagltol  WTk3iwya3:r ya  Xaraklerl3llk
Mwk3lyastl 103 raylsbclaFx(x) (xeW), /x(0 (res) (leb noTaniny
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b glywall N=m(0) (@>ea) lasocily wilsa(lorwn§ boall
UH1ycM ntokaxyasw K,(n)(H<1) éeb be/VN layrur.

Farar Mayl'lk, M- TanHy bodlwa8an bullin Liy Ta1H lasoclllly
rwpagor, X- 1wxHyony la$o(Hity rurclor boMasT. Xara&ensHk
Mamkblyasl pk(/x(0) bo‘l8an {asoclUy LLiNionn {k,x} (l€b
beMaszak, lasoclllly y18‘Tc1T1ng xo035a51£a a3o3an

N 0

{nr,x}:/\/\:/\, £”:/\]:01
7=1 ¥=1
Tvnosaba! o4Tll bollall Bu yeréa XxX0X2,, - bo8AAEL2 ya
NTWNY fx la™swrol8a efa bo‘18an 1a50(Hiy rurclorlar. BeTak,

{n,x} 1a50(Miry T1A(lowlng A 3nnoi

Bu Tormlaclan ko'nna(VIkl, 1aso<l1y y18clM(1TT§ la’51Toli

TUrakkab bo‘lb 1
{p(M=1i1),n>0} ya X
eblATolKlar 13a510llan oegaH alglanar ekart.

Ayb oYHS8anlar8a asoblatb, {u,x} 1a50(1llly T1!~(lorT
laso(Wily ylo't(N (1€b, N T laboallly yi18r(MTn§ T(lek51, X
1a50(Wity Tluclort e3a, laso(lllly “o”bWuycb! éeb M3obbbb
TWwWNKT bolalll 0 ‘r-o‘2igw raysbank!, a8ar X - Taniy
bo‘lta8an bulvn LyTalll 1a50<W/ity ruuclor bo'13a, {m,ar}-taniny
boYrta&an bulun sty Tail 1a50(Widy rureksr - bodacl. Bu boMa
{*,x} nT8§ bo3lMnycM k3" yas!

“Ne <*))
len8WKT ~anoallaniiracl.

A8ar A la8oclity rurcbr ucbun P(x=0)*1 bo‘lTy wvwng
ncbtcM 1arbH/1absolyml ToTen it Tay™ ! bo*13a,

A T (ex")

ro(laml Tarkazny bo‘ltafan byapunoy kasn clebalalac/ Bu 1acla
EX =0 boU”anéa Klasblk byapunoy Kasn b0(X) =b{(X ~ex) bHan
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m3&na-w! Lkbac EslaHb o‘latl?2kl, cT 1% BeT-E33een
1en88121181nw8o'naloTow(k b0(X) galllasbacli.

Enck Marax alarTrks  (asocily nu*c3ortng A 3TH0 i Taniy
boUTatan bulun ~yTaiH lasoc3lly nwclorlar 3lni(la “cbeksrr
AM3MaraciEan” bo43T, ya’w bar ganclay malvral 3on T wucbun,
Taniny bo‘lta8an bulvn *ytaiH /1, Tay]ué bo‘Hb

N={TXXT)
TxT03aba! hajarllacH B boMa N laso(lllly T1u<1oTTé lac}51Toll
ntutlasb8an Prasson ~3nnoH bodlaH yanu nwng xaraklerlsHk
NTK31yas1

(%) =exp{/1(£(0-1)}

Ko'nTsb”a e8a boHb buin(la A>o0,/y(/)- sanéaycHr Taniiy
boUTa”an bmui Mytalll y laso(Hiy nn”N(lornTE XaraklensHk
NTK31yas3l, yok! bosb acba ay!Sancla

* — {-k M
TMno3aba! o‘rTH bodalll (#n- paratelr! X boMS8an Puasson
1azo(1LLly T1u(1or).

Bn Bo'Ht(la 5={nrx} laso(lllly T\“&oTw% norral
approkslrtalslyasl aT " mii babolasb Tazalalarw o‘r8anati2 ya
bunc3a N bsolUity nN(lor “cbeksi2 ¢ thrr&\%T ™ lasmnol™a e8a
<Ebbloblamall O3on Ko*riracHKL, b boMa

N K '13*}
Twio3aba* baJarHa<. O cTak, a3o03"y Tasala
ﬂA=8V;QIF *(nr)-@()|
Wb Mormmi8 A"y <la nol8a yaaTH81 cara]asti o‘r8arsb(lan
Hral boMalll (bu yer<la ollLin8Haréek, ®(*) 3lan(larl norral
lausltol N Tk31yasy).

Teoreta 3. 1Tcklcbt laribll TotenWar LW r,E\x* Tay)wl
bo4l8anbola,

. E¥(¥~1)(4~2)\e \X" +BE¥(¥-1)\e & \EX2+E¥E\X"

1)

[E¥2(EX)2+ E¥OX]',
\la tnyeréa 0,2344 <c <0,304L
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Alolpéa payc! eHb oYawrrk!, waniy boYTaan bulvn ~xyTalll
laso(1LLly TxXuéor y uchbun
EY(Y~1)>0, EY(Y- 1)(T-2)>0.
Teoreta 3. nT£ r3boiiga usycla8l 3oca leTTa abarxyalll
‘boiflacH
betTa 4. ASar y Taniy bo‘lta8an bulun MlyTalll ~azolLlity
rw”éor bo4sa,
A{{ﬂ/\r},*}/\,/\,*}}.
betTaw n§ 13boli usy](zae1 len8liklar«lan keHb cuiaiii:
T p{A[w)=p,.Xplw))=
~P>{AA M) =
13bol: elLl8an leTTaclan la8oallly rTAéor
I={{MX,¥}X}
Téek$l {#ar}- wnutlasbéan Pwuazson laso(ity T on,
Lo‘5bHyCcBbl151 e3a X 1a8oéllly nm”clor boM"an la3o(1llly yi8‘T a1
bo‘lalllya bkya™1nTE£ o2l(labururclor, 7<leksl ,”o"3bAnycMs!
e3a {y,x } boYUfanlazoclLLly yi£4rlll bo‘lacll Bunclane5a £ la$oclllly

TlpéoTlng amaHx ~lM~an6a, Tcleksl Pwuaszson lasoclllly nit“clon
bodlSan laso(lllly ylguncHlar wmcbun Ta’lum  nalyalarclan
loyclalanl5bTn TKT b 51 kKeHb clL”ach.

Teoreta 3 wn§ 18boi|. beTTa 4 8a asosan

AylayHk, la$ocllity Truéor u={Y¥,x} bo‘l$t. OWUT~
boHT(la81leoreta 3.3.3 8a aszo3an

F () - 1= (x)- @(*)|<C, (2)
ya myMas1 Two3aballaTtT” 10°§‘n ekaaHs1 030n Ko rinacH:
Ep\ WE\Y” 3}=(EM3-3EY2+2£M)(£]X]|/ +
+3(EYr- EY)E\X\EXr +EVE\X",
EL- =(ET7- EY){EX)* +EYEX"’ )

Enl! 1eoreTa 3 TN§ 13boit
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(Q&(3>=>a>

Tuiplkal51ya<lan rboras; bo* 1a3l

Teorewa 3 gaa! (1) 1en8512Hkmw8 0'n8 1;0tow Turakkab b(la
bekw ww ancba 3oclclaroy ya LbuxarH yananlfa kellin3M
TULLKT.

1Yalnma 1. Onykke! babo oinnll:

<5. EYM*T
K a 1AT2 (E,O:l\/')l +eroad”

L(X)L(r) EX2 EF2 )

1 4dR EM2(ENM) 2+ F-£)X
(4) 1len£312HK 1eoreta 3 ckn

(E]X])3<£|X]|3 EXr<E\XW,

r(r-1)(r-2)+3f(-1)4-r=rs3
Twio3abalany M3ob”a 018an boMa kelTb cM™acH. (Mayc! LB o “U3b
Kerak boYaclk!, (4) 1en8312Mktn8 0‘n§ 1oTo0T, (1) 1en8512HkTnNé
o‘nglotoT Mlan

XX=0)-1 yok! P(¥Y=1)~1
boU”anéa m8lrta-n51 LLBbacH, Bosb”™a bollarwng battasMa (4)
1en8$12Hk (1) 8a T3balan “yoTonrog” boYalll.

EncH ( )
E(TT-EK)3
A("0= Ne Y
berHasbT Kk aTrr. A8ar
e(m- eto2=rbl"
ekanH81T M3ob”a 013aK,
4(H0 =A(M)M™

len”Hknwe 1o4£‘n bo"H3M"a 13boncb bos/ gUBHTN TKT.

1) 1en8312HkT, 1en8 kncM LU KT 3a*1a8an Hollk 13031 N ya X
rasocHHy rr”clorlart ToTtenllawlan [oyclalatb, fayla yorlb
cMusb Tw nkT (ya't cn clayapnk3M3Ma lasoclllly rwiséor y
Tn§ TtoTenllarwl blikb 3bar! bo‘ltaycH).

Kalua 2. Cuyica811en83:2/k o"nnH:

£(r-in
. ( ,Y)3-4rr_ D
[LL(EAT) +EAOXA
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Exr T 2
Cl-U(X)-4(n0 (EX)2T 2+ T ~0X ()

Bu nalua bara (1) 1len831211kclan ya N LLcxMity LL1acloTTs
ToTenian xo33a3Man kelTb cLLiac/.

Yaxsb! Ta’lut ey2>ey lenf$l2Nkclan iAymalanlb, (1)
1:en8$121KkrT8 Taxrajlclafl EYr(EX)r+ey s x Voclanchbun ~ylna8l
uny! babolart of BbTn TK 1:

EYr(EXy + EY OX>E¥2-(EX)2, (6)
ya
EY2(EX)2+EY sBX >EY *E X\

Haul”alan bar,

EY2(EX)2+EY BX > EYr o(EX)I,
EYr(EX)2+[Al *0X > EY((EX)2+ WM "EY(EX)2.

EwW (6) 1en8512Vklargan ya leoreta 5 clan gnyigasi xmlosaSa
Kelaru.

Kadga 3. Ten8512Mk

o'nnW.

0 ‘2-0‘2klan Ukbunar/l bodlacikl, oxk81 1en§512K ya
kelHn18an nalualarmws baTtTa8l o‘28arta3 absolynl 5omn ¢, TN§
NMyTaur $ala8an bolla leoreta 3

A <>

Bewu-E33een 1en8512H81INL ntntlasMracl. Teoreta 3 ya nalua

1-3 larclan (*) 1en8512/kT oHsbucbun larcla y=x ,ya’t p(y~1)=1

cleb hl50hlabb yelarH bolad Bu eba sr=TATrnoSabal! bHan 1ens
K/ICbH.
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4.4. CeoTe*nkK la$o<Llyyu nHLLar

FararMayLIk, lasol11l1y
[H,X} =5k =X,+...+ XK
y18‘ikliinné Taek3! N (ya’w 4o‘sMlvnycM 1a3o<Ix6y TiHclorlar
sow) Seotelnk My 310! <leballlnycb!, usylclagl
p(H=n)=p(1-pT, »=0,1.2.. (1)

agxiro1a cua bol38U Bu yercla p (0<p<1) 8eowelnk
1acfsLLoLL1" parateln cleb ala3cll Bu (aclsiwoinino; ebiiwollik
Ta’no3r suyl(3a8toba: klab$lk Betull 8xetaxlla (lanSa
(a3sMassMa) salon8a u Taréa yulk™ar Benyasx payiio bo‘HeM
(*a)nbalar 30T cbeparaknwaean boMpanck) (1) b 3wwo* P(# =n)
blanawslanaclya bueMTollMar §eoTelnk progressiya (Taxraj
P bo‘lean) {aBbkH uMaii\. A8ar {nr,*} laso<llity y1§‘IliclaNn (1)
Seowelnk *nno”a e8abo‘lag 8eoTelrlk LLisocHity yi8‘TcH
yol «eoTeCnK y18‘T<Iii cleb alalac

OMy, T1urakkab bo‘lta8an Tulobaralar yor«laricla,
8eoTe!nK 1as81T 0 1Mw§ bo3H ALMychbX MLK3Xyasx

exkanH8XEa x3bornck boaxd sixlarl2. Bu (2) bn%ll an cHAerersxaHask
oruaH
@)
1&Klalanu Ho$H Lxdawd?.
A8ar {n™x} laso(Hity y184rclkla xXa$o& ity T1°<10rTng xarak-

leTHK WMTK3xya /(0 bolBa, 8eotelrlk yrew & NT§ xarak-
len5iik MTK31lya51
_ "— p
>=<?* = 4
4>=<20F | 5 1xo @
FoxTnla bHan arManacH.
Paratelll 1 boul8an koYzarkiobH lasblto(n O(x) BHan

Bei8layT12?ya’ L
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Parate(r p wn8 KKMK oiytamarlLlast 0>-»0) [Oe0TENTK

yi8Unciyung a5ltploiik  xmbuslyaman auyklasi  (eoreTala
kellinlal1.
Teorewa 1. TasocLoy yi18‘TLL cla 1<lek3 nr-laso<Hity

T 15%or (1) 8eotelnk ragsmrol 8a ega bo“1kT.
1) Farar uYayHk, x=x, la8ogllly nuY<lornoTaniny doytadart
HAabnl arHb, 0<a, =ex, <« bo‘13wW. 11 boa

5np|P(I"NI B« <*)-C(x)|->0, p-*0.

2) Farax ulayWMk, (asocMby nu™dor x, noTasuny,
«, =exx>0,a2=KXR<@® boY3w. Il bollla

mpl/>(/>a2X <*)-C(x) \ ™~ .

3)FaraxalayWk, a,=EX,=0,0<a2=EX?«». MIboMa, P->0 éa
™p|/{7p«l % < *)-nool|->o0

Tunosaba! ba‘anla<ii. Buyeria J1(ar)-baplas (ag3nnoii bo‘Vb, nTn§
rXcbMk Mwkslya81l

p(x) =A'(x) =2-Te-",xe X
Normla bllan awplana<iA.

4) ™ Farar AlaylVIk, a, =EX,=0,0<ar=Ex* ya
Pr=e\x,| <c0. 2<?-<3. 1 boWa ab3olyn! o0‘28anna8 c(r)<((),x)
Tay]wl bo'Hb,

@- <x)~J1(%)I<

<C(NpT-"&-+pl2
«@

1len§/12Vk balanla<ll Bu yer<la c(r) £ua( Ea bo2‘Vi4 o‘r8atuiad
50 bo‘Hb,
C(r)<COr(2-r/2)(10&2)2r/2,

co- Bew-E33een “en“rgla™ abxolynl o‘28anna3 3on.
Xusmsan, C(3)<o,5Ne.

KeMnl8an 1leoretat 13boi8a lo‘xlatas<lan, Pwuas3on ya
8eoTelnk laso<iiity yl84n<1Maniing o‘raro alosaclorlul baaifa21
Tazalalar8a o‘lartir.
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betTta 1. Farar MayHk, M - bullin Mytalll wnwnlaSb8an
Puasson lazo<Wity Txsaéon boll3T, X,,XT,.. 1lasoilLly nnu<lorlar e3a,
nTntly xaraklensik (\Tkswyak! /(<) bo‘laan lausinolSa eua
bo‘131n (ya’T ular bk x1as3wllanéan). A8ar M,X,,X2... bk8allk(la
bo8‘Ha bo‘ltagan laso<Wfly nmsiioriar boYsa, 5SM=X,+..+XM
{asolLiny Tic]clor Prakson lasocllLly y18“T<H51 bo'lacH.

1$bo(. TasocHity T15lor M wng bosl slAuycM L Ksiyast

=exp{"("(")=1}
Ko‘nwSMcla boYace ya bu yeréa y(B) uanéayciir ebiitoMMar
1898170 bosll AMYcM MTk3wyast. v lasolity yraudnaiiiing,
xaraliensik nwkslyasl
A, () =pA/(0)=exp{A</(/(0)-*}. ()

Jetak, (5) 1en8lloy o‘nE loTtoT8a e’bor ullnsa, A, (0
Puazson y1§8'Irklial K+.-+F wng xarakOen3iik nTk3lyasl bo‘ 113l
keHb cMsacl ya bu yercla N parateM n>0 bo‘l18an Puasson
(auztToin8a e8a boY an (a30éLLUy nirs<lor,

M=X1+.+Xp 7=12,...b,

£ - bosii almycM Tk31yast ¢ ) bo*18an lasocWiity Tlsclor,

LLIsocHiAy T'saclorlar

bkuaHkck bo8‘lk| bo‘lta8an (asocUily Tla<lorlar. XwuM
3butn8clek  b,XY,Xr,... lasocllly Tlaclorlar bat blrSaHkcla
boy'Tug12 bo‘lacH Bosb”acba ayl8an<la
S5ME"L+- + 11

leTTaT 13bo1 elacHSan Tuno3saba! 0‘rTH bo‘lait

bcTtTa 2. Acar M- £eoTemnk

P(MM=n)=p(l-p)", n=012,...

(MuyTHMU,! e8a bo*18an lasocHiy nnuclor bo*13a, M ntutlasb8an
Puasszon LLzoilLly mliuclon bo“lacH

13bo*. “mylcla8l beMa3bT KKKaT12:

9=10 ,1,M)"oer- ~ , | L.
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Ko‘nsb chyiMetabkl, M laso<lllly Tla<lorwn§ bos3W sllvyclll
MTK3ryas!
™ @)= exp LY - D}
Ko ‘nuwisb<la r&(la eliisM Tuwn. bettawnf KO'8‘n ekanH”"a
1$boncb bo3l aH3b ncbun, ¢ ) MTK3yaw saniaycir eMToLL K
1258170 ncbun boitl sHrycM 1Tk 31ya bo”b3Mu 13bollasb yelari

bo‘ladl Ma’1ntkl, >=181"~(|n-<1) nTk51lyawng Teylor salon8a
yoyWTas!

Bu yer<la x=(1-p)3 (leb 0l3ak

yoyWMTa8a e™a bodlatlr. Bunclan

OerTak,

(6)

Kelwa-kelllkyHgkre! eblxTolllar {as3toMw lasbkl/1 Mar ekan ya
(6) w lo8aniwk yokx lo8aninlk sa”or Yassiinoin (leb alabbai
beTTa 2 18bo1r Bou(A.

13bol elll8an letwa 1.-2. lar(lan anyMa™x leoreta keb
cLLMaclLl,

TeoreTta 2. Har uancky 8eotelnk y!S8HnéL Pnasszon raso(1LLly
y18cr(b3l bo*1a/ Buklan la3b™an

lazo(1lily Tlsporlar blr8allk(la bo§‘U" bodltas(lan, m lasogllly
Tla(lor §coTvciwik 1aa$moi18a eS8a bodlb, X, xA. lasogllly

TINKerlar e3a, xaraklensiik WTkslyasl /(0 bo‘l§an utunuy
1auq1T 0 1 bllan lagzltlan8an bo‘13a,
+.. ot XM= W+ + N
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lwmnosaba! baJanlacH. Buyer<la J/1-paraTteln \o&— boY8an Pnasson

1350(1LLly rwi~éon,

lazo(iity nua(lorlar bHSaHk<3a bo£‘H™ boUTtaycH, r,.r2.. {asoéllly
T 17(10r1ar e3a xaraklensik Funksiyasi
n'(oziog\d/p y\-(l-p)/(O)]
bodl8an ntuT/y lagsltolpae8a, Betak,
rarl+. . +xg y=12—
Tnosabalar bajarLLib, buyercla | lasocllLly nmg(lor lo8anlilk

,A=1n.~

layzltol8a e8a bo‘Hb, X ,,X,,... "a30cHity T1laclorlar8a bo§Ts
bodltay(H.
Nalya 1. AylayHk, - Pwuassonlasoity y18'T14131 bodHb mwng
xaraklensHk Nnkslyasl
N,,(0=exp{A(/(0-1)}

bo/3w. A8ar
M '~elT
xaraklensHk [umnk3lya boYsa, laso(Hily rw”ior 8eotelrlk
y186r(H bo‘la(H, ya’t
5JEY, +..Y*
Tuno3saba! bajanHb,
JVKY2,..Y5..

LLlocHIMy nw”goiiar bH:8aHK(1a bo§‘Hsa boYTasc!an, m laso(1lLly
nu~cbr parateir: p-e~x boY”an (1) 8eoTelnk 1sgbltolfa e8a
bodla(H, ¥193.. 1a3o(Hity rur\(lorlar e3a, xaraklensHk £unk3lyasl %)
bo"18an lac]31tol bHan BIr xH "ayswiangan laso(1lly Til(lorlar
‘bodacH.

JTel»]a 2. Har *anitay £eoTe(nk y18MincH “cbek3i2
AraracH"an” 12”317 0 1*a eea bo‘lacH
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4.5. Maniiy blwotlallaSoilllyy 96wninnr

Eflaiib oYarw2kl, lasoclllly Ttraéor M Taniy blnorlal
lap51T101£a e8a éeyllack, a8ar

p(M=n)=~ " A pI(1~pY’ n=(>x-
Bu yerck r(«)-(«>0)- Eylertn§ ~atta WTkewyass, r>0 ya
pe(on)- Tanily brotlalla”5wtoltnE parate!rlan LLsoManacb.

AS8ar parate!r r bulun 3on bo‘l3a, lasockity T1°clor m Klas5lk
Betulll 3xetasMa r la“yniy” ywaga kelA"M mncbun oYka/nH3sb!
Kerak boUY”an lajmbalar S0 Vocla ela<H ya bar ba lajmbacla
“yuniiy” ro6y berisb eMT01M81 p 8a len§ <lebMsoManags Bu (1)
1la”b1T0l Paskal, Poya 13g8uwiollan not! bWan alalfb, cbUToLLIK1ar
naxanyasTT” ckre! Tazalalanclaucla TulnT rol o'ynaycl.

Xwusuzan, Taniy bronnallagbltol aklvar TaleTaiikaga Ko'p
5n§‘vrla bolallarl ncbun Taletaiik T0<lel bodladl Ywusonéa (1)
labltol wmcbun kelllni8an Tledprelalslyaclan kelfb cMuacllla,
Wk3lan™an 3u8wrla 1bncAT 1a5bd1 ALLBb wmcbun, 3u86arla
porlleHnT8 ba]tl (3n8‘wlalanmycM 3baxzlar 30T) uanéay
kallallkcla bo‘WBIn éean aT” Tasala (1) lamsltol (Taniy
brotlal) "o‘llarHb yecbHac™an Tmattolar ”“alon8a KuwkW.
Ayinb o@ll8an vkréan (Fortal nuulay: nararéan), (1) 1a”swroifa
e8a bo‘lgan M laSocHity T!u(lor

{A£, X} =3,, = X>+...+XM

lasocity y18elnclwng T(lek51 roT o6ymasbl keraksi kelb
cM”™acH.

betTa 1. Taso<lllyTtla<lor M Taniny brotlal (1) lauzltol”a
e8a bo‘ba, n ntwnlasb8an Prasson lasockity nnéon bo‘ladA

bbol. LLcbalk Turakkab bo‘lta8an blsoblasblar yoMaTxéa,
(1) Tanity brotlallagsitolwun§ bos MuycM VTK51yasl

[]V(*y- H<!

boH3MT ko‘nsb TuTkln (bu f£ortmlaw Tmslagll keTb
cM”7an3bt  o4dmycM8a Tablabal “arwr). Bwu Tortulaw
FAnyl(1a81lcha bosbacbaro®yorart!/:
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Pvm(,)=exp]rloél- ~ | = exp”loét- ~ - +.08p|[=

1
/*108~ 10§
exp<| loF> 108Up 10§1_(1_ 0)$

Encb (\ny'1&af{ beMasMarw Kk aTxr:

= 0, =N_ -
N=r\0 {?\ y/(x) “ \0£1-(1—p)y 2)
Betak, bos!! "MnycM nTK3xya
v (y) = exp{A("($) -1)} (3)
ya ox1r8l (3) Nortmlaéan ko'nnaélkl,lettawwing 1sbou ucbun (¥)
cla8l y”) Mwk3lyatn8 baor uanéaycbr eMTolliklar XaBLUOVA
ncbyn bosll MnycM NTK3xya bobaM yelarll bodlal Ll
Haur*aan bat Teylor “alonfa yoyr3bT ba™arsak

¥(O)TUvl— 1 _1= A yl<bf)fl

N b-Cl p)s) &l A~ K
p
(brrvlalaril yora OKTUT.
Enll e’lMbor uyllatnzki, bwncMpan y(3) r boE*HA
bo‘lTayLl, 1kkTcMclan e3a
1y (1-p/
{10
P
ya’l
\06- K A=.A- 4>
p

30nH kelTta-kelHK cbsakre! eMuwiolWar *ay3TioHT lasbkll yHalll.
OM1n e3laiib o4Yli8awi(lek, (4) kelta-kelllk lo8aniinlk yoki
1o8anlT1k ualor 1augT o 1 clebalalalll 8bmwing ncbun bat

MNP k(MY=£/,5]<1
Ya nyer<la

P(¥:K)=-1-6g'-f/'a"‘:’é“— g?)
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Jewak, m={mn,r}~ Pwnaszon laboclllly y1E‘TcH ~A=rlo8—

berwna 13bol elHchb.

bewTa 1 (lan keHb cMuacHK!, Taniy bTonihallba8lt o 18a e8a
bosl8§an MasckHidy rwuclor M Purasson 1a80(11iny y1E4rcH nTE Tcleksl
xlMaéa “cbekam Lhs™ara(8an” laso(Mily nm”™éor bodladl
OnaMa™Mek 8M=xx+.,,+xm 1a80cLLly nu~gort Taniiy btoTtlal
1a80(Hity y1£4rcH éeb alaynum?2.

FOlobwn8 oxwpa kKeltl8an aclablyollar ro‘yxall(1a8l [4]
Tono8raryawng 159-160 belarMa, 1nclek8l “cbeksi2 sl5uaracH-
8an” Basllioifae8a bo‘18an {a,x} lazo<LLly y184r(11 ncbmnnorral
approkeiT asiyasa yatla$bl13b 1e2H 8§18 babos: kelltl8an {[4],
leoreta 2.4.8). Bluklay 1aso(iiiiy y18‘TcU T 0l(bn§l bo'Hr)ar<la

5, ={**}={{*.I}*} (6)
KonT3béa yo218b Tw nKT ekanH8Inl 18bollagan ecHk. Bu yercla
parateln n bo'l8an Puasson 1la80(Hiy nii*clon, r e3a Taniy
bo‘ltagan bulvn slytalH lasoallly Txséor. 8bunclay u\b, (6)
len8HK Ko4ira8bl(3aél la80(Miny yi8dncHlar mncbun “myl(la8l
nalya8a e8a bo‘larl2: a8ar
da=aunp”™ <x41)-d(x)\, 4 =£|"|3

Bbels8Ma8Manun KT1$aK,

A 4n (BY) §/7)‘
BeT-E33een Hpl(1a81 babo 041nH boYacH.
Maniy blnoulal 8M la8ocHiy y184rcll wucbun (6) [ortula,
leTtTa 18aaso3an
sn ={m,x}={{n*r.},*}={nn,"*}}
Ko;nw3béa boYacH. Bu yerck Pua™3on 1a80(Hily tlagonTtn§
paraTteln

A=rlo§---,
P
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K esa notaniy ballln ~yTalll lasoéllly T1lsior bo™Mb, w T8

18930 paraTteit1 r bo‘18anya (4) “englU ar bMan awslanacb8an
108aninik LL"3ino* boYacii.
Ayiib 04118an13r8a aso3™awib, (7) Bcrn-Esszeen icn§12H8uwn

royclaladb |
B EY
A=8upl/,(5M <XVEM) - ®(n1)| <1,5205-"- (e Y 2
babon! yora olarti2,

AS8ar brotlallazo<Wity Traéor M nT£ paratelrlanSa uayrsak,
OX1lr&11en812Hk

<1,5205-aa-
A an-fl (8)
baboea aylaracH ya b1yer3a
EY1in 1
kK(pY
ko8 1

8o<lIclaM3oMasMar Ko ‘r3aa(/Iks,

be>
P
ya Yal ayTtyaiiéan Noygalan$ak

£5M=0,
lenfHKlarT b1l Mlarwr. OeTak,
N=AT"3np

BoM (4) len8Mk bHan aurManSan K lasoclllly Tlsa<lorTtné

1aBITOMT M3obéa ol8an bolcla, K(p) Lib<lar babo™asbua
Kilisbati12. (3ny11a811en8uKiarl yo213b TUTKT.

et.,_ 1 _£ M 1. U .yo-~.-1=4r,



(BuyMa™! £(x) =x[/1(L- p)x ML Ksiyanx Kodawl?2. Bu wk3iya

0,~\oé: 1

oraHucla odwuycH!, x>2(18r1 = bo'1Sarcla eSa Kanraywycb!

boYa<H. Bn %(X) Mwk3rya™a 1e815bH Makllari M3oMab, babolabbcla
nlarclan Noyclalanarl2. O3on Ko ‘rwacHks,

EYTTN— g V'll -pY<b+
41/

e THY 122

Bunclan keyln
1@
IclT (\-p)xeec= 108

3

112
yr » r@2>-tlvu*rr,.
Buyergar (a), a<o-Eylerntg8atTa IiTK3Tyas!

r(«)=
0
Sbvnclay UlLIb,
£3d2.1  1V2
logt!  1-p
P

T +8 ~PK % ~) b*Tb
Vsbbu

b§~----<p 1
1 -p 4 2$-P)

lenf512HK 04nH Bo*18aTt ncbun
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BakAanayo”an nudaclor ey¢ 2 ucbunyana bk babolu kelLlratuxr.
E3lallb o4lalrlab

108—m
P

Bu {en£312MknT£ 0'n§ LLTowcla8l yi£ ‘“TcH T Kosb! XcnE$r/IE[
orgalx babolayLux2:

|> C - p)K Y M*K(\-p)KYA~p)K
K=l

opP el

=1
EncH

ya

len8Ixklariu M3ob”a 013aK,
EKM<—1 p

3/2 « 1

3burk3ay ALUb, ey”*1 ucbun lkdla bar xi1 babow olcHk 1rocla
K(p) cla(9) lents12Hkclan Moyclalanbak

K(nn< 1 \Y4




O30n *ek3bTU b kel T AacH an

10§ >l 2M
1en§312Wkw CJ0'11ab, (10) babowunyy, clal()fm *Hal.kla

2~P
O oy 184 J] o

e
a-pEpuNQ ) (11)

len831xHKlarnl bosH ~anur.
Enc! (11) babow K(p) 1&(1a8a "0 ‘y3ak,
32

K(p)< K8-
05 0-PY P)

1 1-p (12)
8! p3

0 “2-of£21(lan Lbvrar/M, p n1n§ Mcllk afytallaricla (11) babo
yaxabkosi, cbun3a  /2<\. bekTp wng§ noMan 3erHarl1 clara)acla
Maps y!lta(8an ~Myrtalan(la (12) babo aTuyro”™ hbodacl BeTak,
(11) ya (12) babolam p n'n§ bawTa ~yTanancla Dbkogoslab
bodlTay(LN. 8bunws§ nchbun bat K(p) roclanir8yakunTy babolanT

P n
TR (1 p)2+ py?

Ko‘rT13b(layo2l3bTU TKT.

Y\woncla kellirSan Turiosaballanun§ naif)ayly 3artarasl
5llall(la unyl(la8lleoretaw Kelrarl2.

Teorerta 1. farar Maylk

EX=0, BXAdl, [=£[x|3<00
sbarllar baJan13t. 11 boMa Tanity binolnlallaso(Uity yif 4&xH
wn8 May3woH ucbun (paratelrlan r>0,pe (01) bodlSan)

Ar- 3mpp =3 L= 8
xooNn VvV P )

K(p)

-0
(®) Y p) rr
Bn yercla
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15205 . [ ar
K(p) = i Foopeesy o7
Kellln18an leoreta 1 gan kelTb cM”acllla, awallyo!(la ken8
uodbnfacH™an 8eotelrlk lasocWity yl184lncMwng lau5ltoH,
paratelrp Tn£ ik3Man”an AlyTtallanéa nonnal gonun »K}3Loun
®(x) blMan approk51ltal:5lya yllwsM Tw NKT ekan ya paratc!r r
wn§ kana bo‘1"an Lilyrallanclabwu approksit a 131ya aw”*rou, bo‘Ib,

~oMrs bag Ar= larib<lanol8ayasrlasbacH.

4.6. 'TTntaBb”an PaaBon * To N an wucbun
a$irp{oik yoy!ltalar

Farax ufMaylk, xxxr,..- bog”ta3 ya Mr xi Dk[81tlanfan
1a8cc M1y mwclorlar, N~ es3a parateln X>0 bo 1%an Pwua3sson
1ad81ToHa e8a boY”an bulvn AlyTalll lasocity T!aaor bo4l8r.

Paratelr X nT§ bar biralyTaiiga
M, X,,X2... &

1a8oallly T1”éorlar Mr&allkclabo£ ‘T boUTa3T. Prasson ~asockiny

y184r f 181l
A +..+X”, X>0

feb bel8Maytl2. Farar AManurk!, EXx-a ya oxx=<2>0 Tay]u(l
bo”bT. HaTTa k>1 alytallar ucbun EX* =ak bo4l8ln Bu boMa
ar=a,a2=a2+al len8Mklar baJarlacll. TasocMily xy ya n\
T1lséorlarTng xaraklen811kl mnksiyaiani T03 rayYisb(ia /(1) ya Hx{l)
cleb beMlayxTtr. YaxsM tauwuTtk!, a8ar /(*) r Tarla urlmk812
cUEleren8lallarmycM boYsa, /~>0 (la

ToSchwt > Y 6N D), *)

yoylTta o‘nnil bo4lad1 (Juylclag8lla’rLlarT e8laHb o ‘1ariwe .
Ta’nf 1. TasocWity ruuclor X pan”arasnnon 1a”31tol8a e8a
éeyllacl, a«ar un!'ng Myrallar lo'plat! {x, =041, +2,..}
[b+rAn- 0 +1+2.}
lo‘plat bllan n81ta-n3llmsb3sa, ya’'t
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00

1>/(* =%)=1

len8HK ba3anba. By yerga bes, n>0- B0y ya Tnsba!l sonlar.
Yax3lll TaB8ntkls lasoclllly wdsclor X nw8 paryarastion
bo*Hsb1 ucbun, r=10* o Tay)ucl bo‘Hh
£eXpr}=/(rg=1 2
len8HK BajanHbl yelarH ya xanwy 3baii boYa(H. Bungan lasbsan,
a™ar (2) lenfVIk bror *0 wucbhbun ba3anba, X 1a50(Hity nH/Ngor
BASITOITTE “aclarl H=2x}" éeb "abil TUTKIN, CbUnkx
>0 éebbl3oblayTl2(/(re =/(-/0«1).
Tarlr 2. TasocHiy rumclor X Kratertn§ (8) 3bariiu
"anoal/lanHracH (1eyt12, a™ar

%/(m:%;mpv(om (3)
Tno3aba! bxarHza.

OéalllMpek &(*) BllansXaniial norra! 1la™3ti0l MTK3lyasT1?
9 bHan wng ncbHk £nnk3lyaslt bel§HayT12, ya't

PO=0()= K=e*%.

Ta’nl3. HasisAy 3onlar 1o'platl K T 04i1£a ak3lanvra(HSan
HKX) NTK3lyaT

HK(x) :(-l)K’\q’)‘)- ,k =0,1,2,...

le™HK BN awulaytl2 ya MU TK3lyat k~nc\i laibH poHnot
(koipba<id) hoU13bl raysban, v A-ncb! laibH Ertl poHnonu acb
alala(H
O3on 13b0T3b TUTKTK!,
HO(x) =\, HxXx)=x, H2(x)=x2-1 Hr(x)=x3- 3,
H4(x) = X4-6x2+3, H5(x) = x5- HOX3+15X,
A6(X) = x6-15x4+45x2-15.
Bullln Taniny bodlta8an T, gk</?, k=07 larucbvn

poHMNoTT (T-ncb liarubH) Ko'raT12.
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Aylaylk, HQX)7,.,HKX) EnuA polwowwlan bo‘13T. (Myklafl
ponoTT

A(*)=1>\a*(x)

ortnla blan kkinannr. O3on Ko‘n3b rANTKTK1
N1 ="0?)exp{-/2/2}
ankarya, snylna8l
y)=0(x) )

len8HK BbHan at”lat<%an - LWnk3yant8 Fuwye aHnasMwsM
boYacl.

Bu boTlT ckyorlla r>3~ Wik3llanéan buiAT 30n éeb
‘blsoblariacH.

KoTtpleks r o&farnycbl ucbun

r-2

_ oo e
[« =& *+on
loclal koYaTi12. Bu /(r)- clarajast r-r clan Kal/Ma bodlta8an,
koelLI13lyenllan ba™Maly sonlar bo‘lgan poHRnot bo‘y 7(0)=0.
Yunpon(1ast (1) len8HKKa a3o03KTb, *>0 (a

I(O~1-w (+~- =2 W) +0((2

Tnosabal o‘rTl ekanHS818a 13bonchb ViosH M anmr.
KoTpleks r oi8arnycblya n>0 uchbvn

L4
r2
AL @
NTK3yaT ammuayT:[2. 1msonlsb Tut/lan3a, 7>3 bUAT 30N ya
koeLLI13lyenllan basilMy sonlar boYySan (n 8a bo§' Ty bo‘lTa8an)
~(2), N=3,..,T
ponoT Tay)m(1 boYaclLla, wlar ncbun

()
=3

lenSHK 04T BoYacH (bar sanclay a>0 ya KOTPKK3 2 muchun).
Bunéa m@(),...aA%2) poltotlar (4) ya (5) lenS/Klar orsiaH ba

AlyralH atalanacl. JlylayHk



poHnot Mr>T ‘KW =3,...,bK ya bk>3(*=3 , lax ok™aH
awslaycHSan Mortmla bo4sT. Funkslya #4*) w ErtlA poHnonn
feb LL30bkb, geK ya k =3,..»? lar ucbun

(7)
=]
polToTlarw Kuilawii2.
lrob 1. Eletenlar MsoMaslllar yorclamcla (4) ya (5)

len8HKlarclan HaTtwa n>0 ya KoTpleks 2 ncHun

~N<K-2
len8HKLW yoxa o0laTl2 ya buyerga

p.aK.= > .a* _%’ Q‘K!Z__H
LA ! ]

AL+, +WNy=N+r//-1
8bvn(lay sLLIb, (5) ya (6) laréan keHb cbjuacHKi,
T=(r-ry +2, 4=3(*-2), K=3,.,T
len8l/Klar bajanla(lx.
Ta,rllr 4. Ten8Hk (7) bdanaw™an8an K (*) nwkaxya Ji-ncbx
1aHBH Ec™Myor! poHnorw iob alala(
Har ~anclay x&K ncHvn

r

oVx) =®+d )N T 1, mHM@m)

be1811a8 bt KXITKaTXS.
1rob 2. A8ar r=3boY3a,

nx)=--"H r(x\
) ba2 (

Bu(X)=th(x)- 6aw” (- Ry(n)- (8;
AS8ar r =4 bo‘134,
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) AA
X
Bularclan rasbuan, «,<»,) Ya/,(5.) - T03 rarb<la 5, laso<lllly
y18*1nclwTE asswwelllya koelll Myenii ya ek3e5$1 bo 133,

:{T?) 4n<xr’

3:n[)<al

(x3- 3x)- ™ 1 (A3" +15n) ©)

lenellar o‘nnll bo‘Vib, (8) ya (9) Tmnosabalarw
4H al&l, '=m

ya
..ﬂ.,), cb(l7|'£]|/| (*) »M.EE§>D »Mm *2|a» w@

Ko‘nwisblar(layoasb T TKT. } “7;cblK
Funkslya 040x) cbell yanai3iya8a eéa bo bb, nung riobbk

nTk3lyasl”
)= M~ X)+D)EX* ' MALH,(X) (t0)

&.()= =(1+pM ) eM - “2/2}-
Kel83l(la k2 “mykla8l beMasbTt wo‘TayTi2.

el NH U ifgai)!

0%on ko ‘nna(HK1,

En(N ebiiToMMar naranyasiia yaxsb! Ta’lut bo 18an
E33eentné inT<latenulienasizV/Emlan &yaalanarl2.



betrta 1 f(X)~"$T110{ lwk8lyasl, /(()- nn8aT03 Kelnycbl
xaraklensik nTk3lya bo4sln. HaMc]ly 1\Tk3lya o(m) Tbskarr
<Bllererslallanmycbl bo*Ub, anylcla8l 3barllart sanoallanHr3lmn:

ya A~5uplc?' (") <m

Farax gaTtizki, 0(X) MTK3lyawn§ Furye altasbnsbl %$)
N2Ima12 éTercrzlallarmycbl Bo'Hb £(0) =1 B Hol(3a bar sanclay
>0 ncbun upyl(1a8l

T

?AA
~XT (12)

~T
1en8312HK oaw bodlal Bu letTtatn8 13boH Ko Klloblar(la,
xu3msan [12] Tonofraiyacla kelLIn18an.
Yun~onck keHT18an oXr(x) ~a £50/) unkslyalar 1etta 1 TN
8bar(lannl ~anoarianHiisLL ya

bod/BLL 030Mn 1ek3bLib KONIKUH.
OeTak, leTTa 1 8a a3o3an

8x~an

(13)

Oxails1 (13) 1en8312Hk “myléa81 {eoretawnf "boHéa TMM T
rol o6ynay(\1.

Teoreta 1. Farar salayMk, r=3 boY8an(la xx la3oélLLly
ampéorTné ~3HnoH paryarastion bo4ltasln, r>3 bo4aganéa e3a
x, laso(Hily Tla(lort n”31ioim Kratett”™ (8) ((3)) 3barHT
uanoallanHr81n. Bu boMa (A-»00)



ya'm
LLInsir21 54 <x -Opfx) =0

AywHK, r >0 likkMangan ixiiyony wmsbal 3onboY3t. beTTa
1(18 0.

A=A() ~ , T=T(eN1)= A(e)Xnn
KE

aeb "abul Uxlat»r. Bu boMa (13) A3k LU cka a3ofw

L 5,-afl
Xn'mp +o0*) y
X'z ~a(0-1n,(0 (14)

Oxwa (14) nwtozabaréan Ko‘nmkiikl, *eoretawl bbollazb
ncbunll Yarklay £>0 ncbunsblukky 8*4?) taysmbo bb

W umpA- [ (15)
A0 y |

TMno3aballl ba™anH3MT koYsalsb yelarll bo‘DKll Oxk& (15)

TnnosaballlTe 13boii [12] Tonoéraityaaasl 1:a80<My bo 1ta8an

ywT.1l wmcbun o‘lUa2li8an TubbaTakT bworlay<il (15)
lené 12viknlliéro*1alsbol) [4] Tonoérdlyaaa kellin/an.
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V bob. KObbEKI1Y K18K MOOEbbALL
5.1. Kollek(1\ n3k Tasalalan

Mwwnan, Tk “arayow c3eManéa 3m8'wla KoTpalyasi8a
{e£1$bH kapHalnlng o4 £an3M (u3bunHacH ya b oe 8an3b 1k3a xH
3aballar or*all rocy beracH:

1) Tyo21arwng aoT Ko‘paySancla nlar<3an y184la(HSan (on(H
Sufdula bac3aH (preniiyas!) o03Mb bomsM MsoM7a, $uSarla
(kapitaH) 0"31b boracH;

2) 8uE‘wla lo‘loyl o3Mb borgan 3an bu kapital katayalll.
0(lal(la(<lolto bo‘lTasza bat) “mlayHk ncbun snEdulatoéelara
318'w!a pretlya5l éelennw13iik (lasocHiy bodlta8an) nTk3lyalar
oryaH 1roc3alaracH éeb uabu! uHTacH. bekln 3u8‘wrla locloylan
Narayow b aTTa yachlcla (asocHity éeb MsoblanacH. O”LLa! nalyac3a,
N3k 3arayoTi 3loxa8llk}arayonlar 3wii8a 1ef;13bH cleb M3oMasb a
1o ‘n kelacH.

LLI3k Jarayonlan 3u8wurla koTpawya3ltn§ MNaoHyaHT opiiTa!
‘bozbgan3bwin”™ Taletallk Toclellan 3VlaHc3a ~abu! MLnacH. Bunc3a
3n8'urla 3arayoTwng as3o3ly xaraklensllkalan M3oblanac%an
3u8'urla larlllan (prennya 3laykalan) ya 3u8wrla lo'loylan kaM
paratelrlart opHtaMlasbHN3b tazalalan TuM 1 MsoblanacH. Bu
paratelrlar baylcla konkre! ~arorkr ugbul (LBbcla esa, rH x/[,
opHTalllk knlenyalanclan (bel8llarlclan) lMoygalawsb8a 1o48°n
kelac!l. Masalan, n3k “arayow 3'oxasHK bo'l8anc3a, 3u8imrla
locloylantng8 yakuwy Yyi8‘TcHeiLIE »asiToH T lop!sb |wla
TUM T Tasala MsoblanacH, cbunk! b lausltol o”aH yakwiny
3n8‘ula loloylarl y18UncHs1LLIMS Ha3rwr (lolal c3aHn 3lre) awc{
babolasb TMTKT. Oa nmayballcla, B Tazalar hal A3Hsb esa
2aTonaYiy ebllTtolHklar naranyasTT” Hrllleoretalarl TelocHarl
yoréatTtéa yecbHacH.

8n8‘urlakoTpaTtyas! MNaoHyallwn8 opHTall”nT bel§llaycH"an
krllenylaréan yana BHHL bu - 318‘wrla koTpaTtya3lTtn8 “ka3oé
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HVBH/K’ ebllnolLIgifa asoslana<ll Bu ebiOLLIK LK JarayoLuiL
wa’lunyas! oral/84cla (cbekl yok1 cbeks12) bei§uan8an <3arajaclan
paslga eblb keiisM bHan bo§‘ bocl/Balar ncbun awr™anacH.
aKazo<l boitbHK’ ebHTOLLIMNW 0if8aT3b bllan bof W TazaMar
Kkollek/lY n3k ma2xlyaS1 vcbun aso$ly TnaTTolarclan bl$oblanacH
0 X1~1 JuTlaT umnylaast Tulobaralar bat 1ascHMaycl Haul™alan
bat yakuty 3uE'ur(n y*TcH3TTN ~3wioHT loplsb bHan
bo8H, bo'"18n Ta$alalarltné kofocblLIS1? Tcltclmal risk
naranyas! TelocHarlTt ~o‘1lasb orug yecbLLBM TU TKT. beKT bu
mwyllar bHan “ka30é bo"Bb/K* ebHTOLLUAT o‘rfatsb bHan
bo§‘ Vs boYan Ta$alalanm yeclllb boYTtaycH. 8buTtn§ ncbun bat
“ka$0é bo‘VBbHK” ebHTOLLUNT 0‘r8at$b blan bofeH" Tasalalar
Axlllar TaletaHkanwg8 ratonayy Hr yax3a Tu$ladl
yo ‘raHbblarl(lan b T lasbki/ VedA

“Kaszoc! BollBMK’ ebHTOH n$k “arayowtn”  asosly
parateiriardl iTk3lya$l cleb paralacH. KollewlY n3k Tockwn”
asoscbManpan bt $lfaHla 3byec! TaleTams:t  FXunclber§
bl$oblaredl 11Tn§ XX a$rrng bosblan§ych ylllancla oYkay™an
lackaoollanc3a bkreb! Tarla “kasoé bo'HIVIK” ebUTolMKlarlTt
10p1$bya nlandlabHl eH$bTa$alalan NoMyiiSars b ek T F.bunc3bers-
nT8 1$blanéa Taletak aTtyHK ya "alyHk $aslantaSan. 8bu
Abab/ baTt Kollekly n3k nazanya$TT£ yura™a keH$M bo$ba
8byel$lya oMrnu Oblra$ler noTl B/an Bo§'Hi <Eb Meoblanacl
1930-yLLIarcla o “1ka2 8an lacknoollan<3a “ka$ocl B HbHKY ebHTO!-
Hklarl bHan bo§‘Ua Ta$alalarcla 1$borcML clarala<3a8l LplUYyHK,
yelarH Te’yorcla Taletallk wnmMtyHK kurallla bodMancH.
8butng ucbun bat Axklvar Taletaiikawnf koY n$k
$obablcla8l naluplar bunc3ber™-Krater notl bHan bof‘Ha bo‘Hb
keltou<3a (bun~Nber™-Krater 1eoreta$y, 1enf£$i2Hl ya bokaro).
O.Krarterwng “ka$oc! bo'‘HIMIK’ eblunolHEINTE bo$Mantich
kapllal8a bof‘H™a$LLiplolikalarT lackapl bo'ykba en$b8an Klasblk
nalyalan, kalla Hlr 3oba - n$klaru a$ltplollk mazanyast mcbun
Bo'lH Bn $oba boirst raton Axluar Taletaka$lcla o‘21Tn§
clolZarbHBl ya f£oyclaHWS8T1 yo”olTta8an. Bu MKTTE 1$boHT
Nklar TaletallkanTty Klas$lk To<3ellanT labHL eH3Ma Ylner-
XopF laklorl2al$lya Telo<3larl, 8pk$er aywyaH, Mar(T8allar

223



naranyas eletenanra uo‘llausblga baT Ko‘nsb TUTKT.
Haa1™a18a yachn bo‘18an yansi aklvany To<lellartl loplsbcla ya
nlawTg labllMa Tiialixya, sayla 3m8‘mrlalaBb kab! yan§l
laklorlatl M3ob8a ol13b8a 10°8 ‘N Kekk.

5.2. KoMekity n3knw§ LLskre! Mwanik To/leH

01<1181 boMa 3mé‘mirawing 1nclrtclval N3k (3lank) TocleT
o‘r8an8an eclk Bwu ToMekinng <abllll 3mn8‘mina l1lo‘loylarTl
&Klon2alslyalasb MnKoTyalT ro‘yob8 cMuansb MnkowyanT
benb, bmnéa beyosiia liwlaan sbarllotalar 1lo‘plaTiw o0‘r8atsb8a
0 ‘n3b TTU NN N eslalib o “4anur.

Bu ya keyTs1 bpblarcla 3u§‘urla &olWyal:111abl1l eiisMa becb
Lhrlay Konkre* 3bariitoTalarga bo8‘WM bo‘bnaSan “abslrakr”
318 urlalo‘loylan 10‘piaT1(MeTak, Konkre{aua‘uriapreiryaiansga
bat bog‘'a bo‘lta8an) asosly obyek! bo‘VBbl TuTAn.
Bosbuacba aylSan(la, bu bobwng TalenalT 3u8‘mr(atns:
T<l1<lmal yananiarMan nTwiwyros bo‘l8an cnatlk TcxlellarSa
0‘M3b <leb(M3buusb TN TK T bo‘lad/

113bbm ya KeyTs1 punkiiar(la 3u§‘mrla 1o‘loylanw AkHKOMra*-
3lyalasb Tkowyalllan loy<lalat3bT cla\'oT ellranur. Buniia
laklon2alston Toéel cbe8arasiga Awaniik 3xeTalar§a 103 bo‘lgan
uaniiay Tazalalar yecMI/BLL TuTlan 8Tl o‘rEanann2.

8upg‘vr(arng clratlk To<lelnT§ wtwnly ko‘nT3MT
(o€ “‘nro8Yy 3m8‘ur(a &ncliw)

T)=0+P(1)-L). (1)
lMortnla bllan 1&c1a eiisb TuTKrn. Bu yercla 11 - bosMasb™ob
kapl{al, P(1)~ 3u8‘urfa pretlyastl sbaklMausb "arayowl, 8(1)-
3mg niia 1o loylan “Narayow. Kelwmnl8an (1) w)rtulacla P(()~
<lelertlumiik (ya’T lasoclllly bo‘lTa8an), JHO=.%,») e3a (asocUity
(3"oxasikK) arayon Vieb gabu! atac ya

T=n(<)
n3oplLly~arayongebMsoblasbYabuny boYac. Yana(l) MNormlaclar;
keHb ctMLL, P(/)w [O.4, oraH"NYck 1o‘plan8an 3n8‘urla pretlyalarl
LU Elon J1)w e3a 3bu oral™éa oYkarlLlan 3m§‘urla 10°loylarl
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swinas1 (tragon) éeb Ubbuunb TUTKT boYacl Xwuswarn,
bwmlbere-KrateTT8 Klasglk Jinanink Toéel

KI/I):VI+Cl-'§1yl 2

&rtunlabanarana<K Buyercla K(1)~ 3n§‘wlakoTpaTtyastne
[0/] ora%pas1 solcM (3urpliw) 1]- boSblasb8Hchb kaplal,
c—3un8‘miia prenityalan (o‘plax/slii winew 1yl 8T1 xaraklerlay<ii8an
koelll1ztyen1, N(1)- 3u8‘w*a lo‘loylarl lo‘larmecl'l8an ToTennar
(bosb”acba ay{8an<la [0,r] oral ki<la 318‘miia boélzalan ro‘y bersLLl

30T7),
Yy ¥y .

bo8d/ss12 1asoéllly T1s<lorlar e3a, #(0 JarayoTw)E /- ncM 3akrasb
ToTenHaa” 3*nia lodloyl nu”éont belMay(Ll,

Ko bolarga M(()-o<LWy “YLllaT3b” (renelyal) 3arayoT aeb
bl8oblare<ll Bu boloa

JHW=wax|«>0,£ T

len8bk bllan aralana<i, {T,1>\}- bo£MNuB& bk X/ ~3wiian”an
lazo(1LLly rurYlorlar kelta-kelll§1

asociny Tls<lorlar blan blréallk@a bo§ Hir12 (leb bl8oblara(H.
AyHb oUr™an sballlar bajanlsa, 8u8‘ulla koTpaTtyasnmng c\oll<{
(rerery) FonH /X)) T

A=TR-..+T, 1>1,
ToTenlarc3a,

TAKbI+CT.-T,, 3
Ko‘nt3liicla yomsb TUTKT (»=12,.., </, n(/Q=n). Oxis
yorwar

TI”(lorlar lasocHHy rmrclorlar kelTa-keiHs1

CK-YACTA-TACT»
lasocHily Tlsiéorlar “>o2a8a  kellran l1a8céllly éaycHsMar”
Jarayowiw 1asbk11 eHsbumn naTtoy13b ela<H

Ta’rllr Cwylatl
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yl(n) =p(T\nK < () (4)

lorwmla bHan anylanac!l”an wx“clor, 3u8‘wla Konrpawyas!wng
1Ka80<3 bo4/BMXK” eMiAnoLLIN! <3eb alala</l

KelllrH8an (3), (4) &rmmlalarclan keHb cbraacHk], “kasoc!
bo"H3bHK” eMwolU”xw o‘rEatsb, {f, />1} lasocHily “éayHsb”
ncbun cbe8arayly wwa8alalatx yecMsb™a regukaxya yeHHsbx
TMTKW ekan (aw”rc ™Ub ayl8ancla, {s, />1} lasocHity
“clayHsbw” (y =0) Xoi#6n cbxrxsw ke3xb o413b ebHuwolLI8:irx lablll
ALL3bMa 10°84n kelack).

OTanuk Toclellatw§ 3u8drlalarayontlng SLLXK H x T1ancian
gar"{ 5bunclan xboralla, ular<3a bocH$alar 0°28an3bl (1) lenSbkka
To$lanfan bol<la yas”a bo§‘1ly 1la8ocHity Jarayonlar ko‘nt3Mcla
bo‘lacH Bu]arayonlatT§ larkxMy alstlan Eua! 1kkxda bo‘Hb, 1)
pretxyalar lo‘plawsM (lasbkH 10pi$M); 2) 8uf‘wrla 1o‘loylarxw
~o&n elacH8an ~azocHityNarayoMar 1borai cleb LUsbuwsb TuTk1n.
Bu 1kk1 "arayon bar xH ya*l Ta8sblablarlcla ya 1vurH o4lcboy
Tas8blablancla ro‘y beracH Hai"aian bat prewaiyaar, $1§urla
bocH3alar8a sara™ancla lerroy (ko‘progp berHb odlacH, lekw
prennyalar rwsc3on 3u84rla lo‘loylar8a nlsbalan Jucla McMk
bodHsM labny bol. 8buwnf£ mcbun baT asosiy “arayon 3lfalicla
8n8‘vrla lodloylarl o”wn cleb “abul gllinza, bu~arayonTnf£ ro‘y
bensM Tassbiabi Ta’moslcla pretxyalar Jarayowiw laso(Hity
bo‘lta8an (clelertlwk) ny/inksi2 youealar Heailll cleb “abul MLLn3a
boYacH ((1) len8Hkcla P(()=a éeb lanlan8ar8a eUlbor berth).

En8 soclll bolalcla pretlyalar loplanlsM Jarayon! ya“ona
paratelr - 518‘wrla baclaHu 11m3Msb Xc//1T ¢ BbllanartlanacH. Bu
Holcla (2) len™Hk bHan aw”lan8an 3uf£drla Hxnw burk3ber™
KraTteTxno K1a53lk cHnatxk woc3eH éeb alalacH ya mncla pararelr A
nws§ roH yassol natoyon boMacH. Ha " aian bat bxrori TotenM a
318‘urla koTpawyasxTn” rerery loncH /?(/) boMsa ya 1+k (k>0)
ToTenl18a yagar 5u§‘vrla bocHsasx ro‘y bertasa, aufimsla loncl1 1+k
ToTenlcla

K(r+k) = LLU()+cK
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1&)(la bHan ar™askacll (brwéa br/ To3 TaleTtallk Toleku
Turakkabbsbitrtask Ta3aclick Tinalslya kapWin prolsenllarlt
‘bl13o0b8a olta<lLic). Ox1r§1llen8Hkaan

C =M , >0
H

ekanHg1 kellb cMulLLl, ¢ paraTe(rTn§ pretlyalar 10‘pluwiisM 1erlis1
Jeb 1118bwn3bTuTkT11871 {asc3JaycK.

FvK ynuoriia laniil8n 5v8‘mina KoTpaluyasllié “Kasoé
bo'B/K’ ebiiTolHS1 LikbuncKaskn bari&lA 3barMab o ‘LLiuiR.
Bosblan§‘lch { = 0 ToTenld 3u8‘wrla koTpawya8inwig kapllaH
A(0)=«. Bwncll 3u§‘vlMa 10°loyl T,=r, TOoTen%a uglaT «(*)
81 ‘vlMa loncll n+cr nids<lor8ao‘3aal. XekT T, ToTenlia 3un§‘uiia
KoTpawyas! K Ti5KlorclaTuora 3ns‘urlaloloyl beracl Kalugcla,
rerery (oric!

N(T,)=n+cr,-X
T 1ciorga Karayacl. 1kktcM 3u8‘urla dloyl r2=r2 woteninga
Feclar reren/ foclc~ - .~ cr, T!"clor8ako‘payack ya
A, +12) =un+cr, - M+cr2=un+c(r, +2)-

lerkd]k ba)a
AS8ar
n+cTx-K >0,
n+c(r,+r2)-("+K2£0,
n+c(r, +r,.,)-(K + ¥ +ommt
lernuxd/1iKlar baarllb, 1ekt

n+c(r, +r,,)-(K +...+,)>0 (5)
TvnoBaba! balanlsa, n-ncM $n8‘wmina HOloyl ro‘y berSan T
nK)Tennla KoTpallya ""Kakoc!8a” ucbraycl.

A nlayHK ncbun 3m8‘wla kotpartyasill “kaszoc™a ucbra(8an”
3nE‘vrla KO'loyl notenga l1en8 bo‘l8an (asoillly Tlsaclor (n L
KTratmn). Bu boMa {m=*3} bolllsa, koTpawya becb uacbon
“kasoc!8a wucbratasHalnl anm”alllcl. O ‘r nmaybaiicla, P (u«*)
eMinolllk (4) Tlortvlacla awslangan KoTpawyawn§ “kasoc!
boursbHK” eMT0181LL bAcrad/, ya’
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P(/n<co) =y/(n)
P (p =c0) =\—/(n)
len8MKlar o61nlM bo*la3l
Ten™Hk (3) w

Ko ‘rmm$b(la yo213b Twnkw. Bu yerga sasoéllly niv(lorlar
oral™pga LUsb"an prewlyalar ya /. TotenMa aral8a o3Mrll£an
$nfarrla lofloylarTT8 aylrraSlw Voc3aelack. LU wtan avYa H.
(asoplly nn”clorlart oararo bo§‘Musi2 clebboYrtaycH. Bu 1a5oclllly
nfclorlar Mata! 3mu8drla loYoylant faklon2alslyalasb TUTKT
BboHb, sa:1 3wnTa”a lNaya! /= Totenlcla lo‘lama(8an $ma‘vrla
lo*loylan8a becb "anéay ak™acku* bodlta8an pretlyalar KH"an
bolpa8Tta bo§ Habl12 boladA 0'x maybaHpa, bnbolal™a”~T1a bar
bk (, ToTenlda”! 1o'loy<lan keyT, bu ToTenlclan ol(Vin 1w:H8an
8barlnoralar 04x kuclUw yo”ol8an éeb bl3oblanfan<la8taya
Tlaclorlariwy e3a (Mm/3 oraH"Ha Wwl8an 3barlnoTtalarlng
pretlyalan ya lo‘loylar la3bkH el8anga8lna ro‘y beracH. beTak,
loYoylanT lMNaklorlralslyalasb Tm TK T boY”an, nslaHK” 1nclrclmal
Togen étaT!k Toéel8a “30yk3bUTh” TN TKT boYacl, a8ar {
lar ucHYIclvel sbarlnotalar bo'ykba lo4loy TOTENHar! (leb
‘bl3oblanTasclaa, basnkatro” ucbraycH"an ya nlar8a wsbalan 3bu
ToTenl8acba uwlfan $barlnotalarnt§ barakaH Iloxlalllkbl
ba*Ma keli$buyi8a e8a boUT an, ya’'t nmaybalcla8l (r,r#] Hayra
KoTpawya a*a! (o/,] oraHsga lo‘plan8an pretlyalargan ~a3bk/l
lop£an S11£wrla MoncH k lar bHan "w1n3sM” T T™M n boYacH, x0l0s.
AyHb o‘Hlfamlarclan keHb cblsacHkl, 3uE‘w*latng cHdxrel
éTaTiK To<lell<la 3m8Mrla koTpawyas! 0"7nTn§ bo3blan8ych
laoHyaH<1a n~ bo3Man"ch kapl1al8a (oné) e§a bob, blr necbhba
ya™l paYonHca (Mw leslclayrl peb alalacH) koTtpatyas!tn§
3u8‘urla ToncH", 1m7nl8an 3bar!motalarS8a asosan, 3u8‘wrla
pretlyalan 1msba bosMaycH ya wular(lan 3u8‘uMa lo‘loylarTl
bajansbcla MNoy(lalanHaél. 8m8aula koTpawyas! 2awrlyal yuraa
kelSan<la, 1e3l-6a\T1 éayorweéa “prolzenlsl2” al$ua Tmééalll
krecllar Msobl8 “ka30€” bo‘Bbclan odrlw 3atlaycH. Te$l-
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claynnt€ ox!néa 3m§'wrla porieMcla8l Tay<l baTTa
3barlnotalar oe2 KNCMT yn™ol8an Jleb b"30Manacl ya naybaifas1
le3sl-<layn clayoticla bu 3barlnotalar bog/xcba “e’lAro2lar” uabul
Allntayld Atalyo! nuylay:r na2anclan buklay Toclel bar HIr
sbrinotantE Twk&H lesl-claynfa wsbalan ancba Kicblk
bo*18ancla T a 'nofa e”a boYacl! yok1 bar HIr (e31-ckyncla8l Tay}up
3barlnotalar Hrya®Ma 1l1e3l-clayrtt8 bosllick 3bu 1e51-clayn
T<5clall8a LLrA"an bo*3M kerak.

5.3. O&kre! éwawixk (00) woriellla Twukwa!
3(aykasiui laalasb Lwaszalasl

Ko‘nlayol8an cHnarTk Toclelcla 3mM8'wrla KoTpaTyasTT$§
“ka3o(1 bo'3bK” ebHTOLLU”X aeb, becb bo‘lta8ancla bxiia lesl-
ckyn(la koTtpatyatn” loloy Ta]burlyallanw balara oknasl/ik
bola/l ro4/ bensM eblltolH81 Llsbwukcid. Buncla lesl-clayricla
1n3b8an loYoy lalablamu 3bwu lesl-clayrtil§ oxdlM(la batarllsMT
M3ob”a oM3b Kerak boYackl. OeTak, 3u8‘urlarng LLO Tocle nnka
“lcbTa-1cb "o‘y*18an” 3lavik (T<lw<luval n3k) Togellar kelTa-
kelLI81clan la3bkii lopar ekan (bu 3la/ik ToclellartnE bar bw hida
le3l~(layn claYorlcla barakal<la boYalll).

OMTs1 boblar<la 3laiik (Taly'<lval n3k) To<lemarga TlwTtal
3nEdria 3laykasl bri/fa lesl-clayncla nkaMan”an “kasoc! bodlTasHK
ebHToLU™MW” 12’1 T elalllSan b lanlausM ayHb oudli™an ecH.
OTarTkK To<lel<laesa nuwTal 3nE‘w !a 3laykasl cbek3i2 Ko‘p lesl-
<layrlar (JlayoTkk “Kasof boltask ebHTO1M81Ww” Kerak
clanyacla KoMK bodbnasVEILLIN TTK3M  lalabelllacl.

BB ToéeMa bat leslclayriclaiwlaan 3u8‘ulla sballnoralan
soww N Milan bel§fayrl? ya ww bkTcM 1klla ToTeninan
ENo~ A =M 2ra’1ut <lebM3oblayT12.

HatTa 1o‘loy porlfeH (batTa lesl-clayrlancla 1v2118an
8m8‘urla sbarlnoTalarl) Faklon2alslyalasb8an 318 ‘mrla lodloylarclan
1boral, ya’w ular y. =51 ko‘nt3bcla boY3T. K<mnyiaas: para’rallla

KTLL 8an
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A-EXp B2- 10X, V2- 1

paraweMarw Ko‘raTi2.
AylayHK? 1 =E8} bo‘1$. 8m»rla koTpawya51lnT§ bliia 1e8l-

claynclafl éarowacH

bo‘Hb, b yerga 1aso<Wily Tlfklorlar s =5 (r-X}) yuson<la
Kellln!pan Ta’no8a e&a. 0lcHM“Harpan 3u£‘urla koTpawyasiTne
bosMan™cb kaplaH v =»p.

AS8ar k la kelta-kel lesl-clayrlarl ko4ilsa, kKoTpaTyaslTngE
3uE‘vrla MoncH

Kk=n +IK N
len8HK awslawb, bu yercla,
n4="+..+»;,

lazoélily TWioT\ary~TcH3Man 1borai. O ‘r naybavick, {4, T>1}
bo£ H"8121a30cHity T1”\(lorlar kelta-kelHEL bo‘Hb,

0 @-0&1(lan raysbanki, {n4, £>1}- lasocHiy wlugorlar kelTa-
KeiHs1 bofeHpA312 oriiuna8a e8a bo4l8an lasocHity Jarayon boYacH.

<ylclafl
{sk<o}={ak<-ul k=u,...

HocMsalaTwE becb bodlta8ancla k nw8 blrorla Ayrallcla ro'y
bensM ebHTOLLI81, 318‘urla koTpawyasinwg BO-Toéelcla8l
CHek312 \ayX ckyoTMa “Kasoc! bodH3bHK” eHiwolllsr bolacH Bu
ebHTOLLKW VK51rlanéan 3m§‘urla slaykasl r wcbun p{u,r) bHan
bel8llaytl2. Bu ilwk3iya y(u,2) nksMan”an bozblan8ychb kaplal un
wn8 uylyrallanga b 8a T3balan o‘sumycM bo‘lraycH. beTtak,
Mark3aycHr 7 - T 318‘urla 3laykas! ncHun

yl(ny2) <8 (2)
1en8s12HK batarHsa, v 1en8312Hk batTa 7.-2' lar ucbun Har
0 ‘nnH boYacH.

00-Toclel (towrasisa TlwTal 3n84rla slaykasl srfaiick
2, =M{2:yr(n"™)<\-g, 1>A\
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nr’clor sabml ~Unac. Bu yercla £5<1. EMxTtolLk 3u§‘urla
KoTpawyasxw uow™HracH™an "kasoc! boYTask” ebHTOLLK
cbeMaras!.

Cwyl<la£l leoretacla kellln18an nalua 3mn84arla ToclellarTT8
“kasoc! bo@/13blIK” eb/ToLLIS1W babolasb Taszalalan<la tTmbnn rol
0‘ynaylLLl.

TeoreTa 1. Farax alayMk, 64*)- £exp{-5"} NTK3rya sanéay-
r ,$') oralu<la cbe8aralan8an boY3t. Apar 3bu oral1”éa

n(x)=11lenflata *- 0>0yecbnn”ae8a boclza,

Amn,2)<exp{-504
1en£512VIK bajarla<i.
KellIruan nalua8a so”3bnncba rayrabga
Trou(")>1

Tuno3saba! bajarf”an bola, n(x) =11len8lataTusba! yecb118ae8a
bo‘Msbnn ~ayit MU 0‘M3b T NKT.
En</ 1a30éLUy Tla<lor 1¥paraTelrlan
a= = =K =JIE2+MA,
boY”an nortal “ay3wio”a e8a <lebbl5oblayTl2. E3lallbo‘“ia T 12K15

bu yer<la
K=EH =B p2=0® =/182+MIK,

=OIr +(E8)r(1+ ¥ 2B2,
d=d(2)=r-A 3184rla “ynMartasls 01<VinS/ar kabl <o=y2+M?2lyl
beMa3bT KWwiaT12.
Teoreta 2. A8ar XXnorta! 1laa5T018a e8a bo4l3a, bar cpniiay
Wk3lllan”an £) ncbun bosblan§clch kapllal u
R R (3)
il 2(1-4) £
sbarit  yanoallanmrSan<la (bun<la 0<£<1> e=\-0, TnuTtal
3n™urla slaykasl  yuyiaas:
ro<2'=A+<l\ 4)
1en8s12/1kn1 uanoallanbra<il ya bu yercla
1(\+Y2B2 2

upx/\_n /\y /\'X:l\*
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Tek3bwb Ko ‘N3b *Myw eTaski (4) Tunosabanmng o4 loToLw
TlwTal 31M8‘mrla rOncbun Irlyral bo‘lta8an (yalu bMan lacblk)

baboT beracH. .
ABlua 2. Teoreta 2 wn§ sbaran batarllib, ya't (3) lenf£$lrHk
o‘nn boYsa, Tlwwal 3m§'wla siaykast r0 ucbun r0<2'=a-\-ct'

1en8312Hk o ‘rw bo“1Th
.o B2
2~T+~=—- ~>00

a51tploHk Tvno3aba! basanla<b.
5.4. aTlklaw8blar” Jarayonl

AylayHK,

(1)
boMHuw: lasocHily nw<lorlar bkor (N,f,p) <a awslan8an
BHo"bT.

Ta’r|f 1. Paraweln />0 bo‘18an lasoclllly r<lorlar nyusbras!
3 1>0} blror (o.,f,P) ebHTOLLIK Farosk™a at1an8an boY3t. Bu
nynsbTa “HrlawsSblar” JarayoTT 1a5bki1ela<ii <leytb<l1, a8ar u (1)
1a80 <Hity Tluclorlar ke!Ta-keiHs1 o”aH

7(0 =T11{A:y5A>?}, />0 (2)
lenfHK blMan awpglan8an bodba.

Bu yeréa

£*=f£+..+ &, *>1,50=0.

Ten8HkK (2) 7(0 T1”<Kk>rlarw lodlaat~latay<H. Hadl™alan bat
| <laraja ke3LLl oUTaycN™an a>eleTenlar bocH8alarcla ¢b) wTaa
1en8H81r blbnaytrr. By bollla

J(/)=00, a8ar batTa boba, 3)
<ebatalasb labHy bl8oblama<H
QVelcla, (1) kelta-kelHkcla81 ... laso<lllly Tluclorlarl Bir

xH 1a"8Hnlanfan ya wlarwng taletallk kulllTasza Ttay)uc! cleb
[arar ulLinacH.
AS8ar £ lar Tnsba!l lasoclllly TiuckM ar boYsa, (2) 1en8HK bHan

awylan8an NOMasocHIy TK51yaT “ylcla8kba 1roblasb Twinklin:
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sonlar o~Ma 50=0, nusitalarw bel8§Maynw;. Bu bollla [0,1)
oraHsaa 770) =1, [5,,32) oraiisa 77(0=2 Yya wnuLian,
WD="* aear *>]1 .
len8HKlar baJanlaél.
Ko“p bollaréa
£,=0

kelwa-kellkwng o4iw “réklausb” ~arayow éeb e’lon allimac/l.
Ba'21 bollarcla e3a {M\[>0} kelTa-kellk la$oclllly “ckyc"b” éeb
bawu alalacl.

‘TWawsb arayow” lertlw 1a50(Mity MvnkSlya ?;(/) ya {8k;k >0}
kelina-kellk eletenlanw altaSbiinb LUMBb kerak boY”an
Aanckycr  Wrlk “mnltalartnfé 3b “arayoww o'r§anl5Ma
Moyclalaunb winTKw ekanls1 ban bo£ ‘Ha Mabalan, a8ar  buror
n3kmnawn”® mximksl2 13blabb TMpéain bodHb, wnclan KeyT ww
altabMn5b yok! reton! ALGH kerak bodl5a (“Mkk3b”), “ya”!
n3kmnant” k- 6Hlklanl8Vi’ ToTeni bo4laél. A8ar 30=0 bat
Sbarl/l raY15b(1a “Hkl1at$b” woTenii <lébbl5oblawa, u(() 1:a50ckiity
T!a(1or [0 oraluéa oYkarll18an “iklanl5blar” 30w bo*lall

“TMawsMar”  “arayowl ebHwWwollIkkr  nmaranyaswTs
cbeSarayly Tabalalanw yecM”béa, owTtaYly Xl12ral; ko’ rsallsb
naranyas!, ToWyayly vya akluar TaletaHkanTt” polrarb
Tabalalarwl bal elisbéa ko ‘p godllarlachl.

Ta’nf£2. Puyl(3a8l

H ($)=e X\ />0
1en8M/k ban anlulan8an Minkblya
5,
Keiina-kelLl knT§ iklawb5b Mink$iyast aeb alalaal.

Ko‘p a(lablyollarcla MWawsb unksiyasi8a bo™bacba la’nl
enla<,

Ta’nl 3. Kelwa-kelllk {£*£> T wn8 Hklawbb rTk51ya51

( =2 ( )
len8KK blan ar ylanacH.
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A8ar >0 boY3a, kelllnl8an la’rlUar 1en§ kucbH BboYacH.
Hac”alan baw

Jo I(" =1, 2R = h

lazocily willl(lorSa e’Vibor uflarwx. Bu laso<Kily nsgior
y(nN{"7>0} kKelta-kellk Wiayekbnyastxn”® [0,/] oraH8Yéas:
oYkar*an\a* yaun » >0 bo6l8ar<la [0,l] oraH8Y(1as1 LI aT3b KT
30T”a len8aya’t y(() ="\r).

Yuuonck kellln18an A(0 ya 6[0 rTk8lyalar o‘nE(lan w:lvksl/
boYac. Kod §Ta a(lablyoiar(la iHanx3b LLnk3xyas wn™ guyi(ast
cbap(lan n21uk312 yananiarx baT Ko ‘mla<H:

HA1~0=Ew 1 </} L((- 0) - p(3" <().
o
A8ar £ lar bk xW Dx]8ltlanfan bo‘lTb, F'k{) (3O3LLIO*:

Mnk$lya51l F(()=p(*<() TN k- ncbl larib koTpor”~yas!
boYsa, cbapgan wrimk812 boYMan  Ikkwcbl TKsiyaT
gﬂ(al' YO (f° =E0-0 nuillacla]oyla8b8an bkHk las$ltol) ko™nT3bcb

yo215b TUTKLU .

TrMaT3b nTk3lya51lw goYlab yecbMacH"an Ta8alalar nn'tayl
naranéan uanclay v2lmkb12Hk yarlanHTt lanla8bnt8 abarwyab
bo‘ltay(H.

Teoreta 1. (InleMral LU aT3b eoreTast). TasocHiy T14(lor ,

larblr x las8lwlan8anya EE. =a>0 bo43T. BuboHa
w A *.
( a

Apar a=0m boYsa, CG:O (leb UBbuntac. Encdl NNat3b

)arayorilarl wcbun kalla 8onlar “onwn ya Markazy WTA
1;eoretawné o‘nnH boNBbTa8alalanT o‘rEanarwz,

AylayVk, 3oiiéalk wucbun (1) ke*Ta-kelllMas1 1aso(Mity
Tlaclorlar Taniy silywallar “abu! AT1TasT. (p(£ <0)=1).
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Teorewa 2. A8ar 0<EE: =a<cc botl5a, (2) iHawsb "arayoLu
7)) mcbumn
(@
/
13bol T1klarsb”arayowu //(0 ~a ww lasbriA ulipycM
=i+ +&03. 1

Kebna-keinlk orasMa]ucla baw TM T bodl8an

—p—>;— /200.

Tunosabar Ta\lucl. puy!(1a8l
/\:p (*0 >~ A9

lerHk(lan &>yéalatb ya 3ocklal/k ucHun N=1/a+3 1lroclar buint
3on <lEbMsoblab, (4) lenSHkKa a3o3ar,

lenaWklart yoxa olaT!2 ya bu yercla:

AN L 1=-Tb)>0 %
Bo8‘Hss12 rasoc3lly Tlll(lorlar mcbun o‘nnll bo‘l8an ka«a
3onlar gonwin yollab

. O
<f£H -,(*4iib
MNTK TNO3abalT 0laTlX. BeTak,
N >0, r-+@ Ye>0.

Xwk 3HMN8a o”™3bazb raylsb<la,
(=

ekanW££fa 13borcb bos/A N larwr.
Kellln18an leoretatnf 13koll(la N=1/a+a 1f£oclar balvn 30n
éeb MsoManhan ecH AMar b1 1&aa buinT 3on bo'ltasa? N T
=[{/a +£q BbMan aknasMwsbye*arll bodlar ecH
beob. A.A.BoroykoyTné (“Teopus BeposiTHoCTeld’,5M. YPCY,
2000, kiiobkla 10 tob, paraSraf 3)
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kalla 80nlar ~onuw 15k01 elllMan. A&ar 3bu naluaclan [Toyéaknsak,

| >1(a,

Kalla 3on'ar ~onuw 13bollasb wwnkw. Cwyicla8l {eoreTtaéa
11klan1sb]arayonlarl ncbun Markarly bkT* Teoreta kelrwla(H.
Teoreta 3. A8ar E” =a, £5£ =<@ <00 boU3a,

Htp{" ~ lla<x =¢p(x)"~"= [e
"D |4ky2la ) 4br )
1$bol Yu™onc"aM (4) len8Hkka a3o3an,
\ %4
Ar‘ @
len8Hkka e8a boYnnr. Klasblk beY1 ieoretasi8a (5) ien8Hkmnin
o£ lowows8aTarkazy Tl eoretaw aoNMa3sbTuTkw . betak,

™ by

EncH 1 —e éa «k 3bungay oz £aLunki,
(~ak

cbe8aralanSan T wgor bo4sw. Bu Tla<lort ik3Mangan éeb
M30bKb, oxir8: lenSHknan « T ropanux (4x 8a wsbalan kyara!
len§laraw yecMb):

U N+ 20qU/1+(»Y)/4<a) ( wa

K- = 1+o
a 2a O
MopLloan k wn§ ctyTanrn (5) fa a)‘yKak, <>« <la,
®(.) (6)

Tunosabal;w o3 ~Mlanmnr.

Ox1r§1 Tunosaballl! 1abllllko43aia</ke, Unga T U3 13borasLut
AolilMn3bkerak boYacH, cbunk! Maga! 3bm bolcla8lna (6) WnE bar 1kla
toLuoLéa v §a waballln o@uychl Miwkslyalar LLkac/

1Yorral lassltol lunk3lya o(v) uU21mMk312 exanl8lclan? (6)
wunnosabalr



L] >-u O(m)=1- (-«),

Ko ‘nnlsbcla yorxsb Twnk!in. beTak, o<l
rM-un* » (u)

HFrl

TeoreTa 3 13bogenM1

5.5. 8parre An”*eTn rkkJarayonlan
(K1a881K n«K JarayoLu)

Kotpanlyant§8 3u£‘wla MNaoHyan (layorl<la8l rerery [onckn!
Ko‘rat!r, Il bosMan"Ycb kapiial ya bar BIr [o,(Jyaul oraH"Ma

1urH8an bar Blr 3bar!noTta bo‘y!cba Tyorlar<!an y184lpan au§iula
prefryalar<lan; 3bu oraHgéa ro‘y bergan 3ua‘wrla bo<ii$alan
bo‘ylcba y184ncH $up‘urla lodloylan aywnasMan ibora! boYacH.
AylLlyHk, £ - 1- Tyorwn” $n8urla baclaH (pretlya$l) bodl$t. Bu
bol<la $n£‘mrla kotpawya$lwng [o/]oraHucias1 garoTan!

KO

bo'Hb Bu yer<la /) - [0/] oraHa<la 1lwlfan 3baritoTakr
KclTa-kelHkl1an

T Xn 1=12,..,
T08 rayl$b<la $n8frla lodloylan yura™a kel8an ($nadula bo<Halarl
ro"y ber8an) Totenllar, $n8‘wla*o4loylan rru<lorlan (battalan)
bodl$T (0<l\ <T2<..). Bu bol<la$ug‘wla kotpanlya$ltng [o/]yaul

oraH8‘1<k81 lalorallarl
o
«()= %N
y"UN<HT 1a$bk1 MMacH. OeTak, $18"Wwla KoTpanryasTTE rerery
loncHmN8 / ToTen€as: “cHnanvk K0TponenH”
KA1)=K(0-K (0= ﬁ & (1)
8n8drla kotpatya$ltnsg boablan§l-lcb KapllaHT a bHan

‘bel8HayHk.
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Ta’nl" 1. W3k 3arayoL cleb,
: K(*)=n+ An({)
Wclaga ayllbkA. Bu yeréa k,() yw’onclast (1) Fortuk bHan
awslana<H. 8nE‘urlakotpaTtya3TT£E Kasoc! boH$b Toweni
| r=1~;/?(0<0}
lenf£HK blAan aw*lanacl.

K+k_ Jarayonlar ya T,x, (1) rclorlar lasocHity bo‘l*anlan
nchbun, N3k |arayones ya kasoc3Hk8a ucbrasb toteni r larbat
{azochity bo‘lacH AwaHyo! bllan bof‘Hsa Tasalalarcla 1a50(iiiy
ruedor 7T p(r «») <1 1enE£$12HK ba3anli3M T a 'noskla xo3ta3 cEb
1uboblazb8a 10°8‘n kela<H.

Ta’rllr2. Puylclagl

\y (1) = P(T <00/ K(0) - n)
1en8Hk bHan. awylan£an 3barlll ebiiwolllk cbeksi2 yau! éayorlcla
“Kazoc! bo"HbHK” ebiiTolLIM! cleb alalacH. AylayHk, ?>0 boT3T.
Puylclaél:

y/((,n) = P(T < 11K(0) = n)
len§HK bHan atylanfan 3barll ebliTolllk cbekll [0*] oral"éa
“Kasoc! bo‘H3bHK” ebiiToLLI M <lebalalacH.

KelllrH™an 1a’nlcla8l 3barlll ebltollMklarcla bosblane‘lch

kaplla! K(0)- n <lebM3obkuw3b Aayc! ulllbo‘ailb. Ba'21 bollar<la

PdU)=1- 1), n>0

“kazocl boYTasHK” eblt3ollnlclan MNoyclalanlsb Mmlay boYacH (« <o
bodl&nc3a P(m)=0 c¥b bl$oblarnacH).

| Fortula (1) bllan atglan8an woéellla blia JVLLYy kaTcbLU K
Tay)u(l: wncla8l k#() ya k ({) laso<Hity ]Jarayonlar bof‘1k512
‘boYTaycl, cbunla bar <loun N.(1) < 1en851rHk bajanH$b1 kerak
(ak3 boMa [o,*]oraHsc'a 3u18‘wla l1oloylan 50T, 3bu oraHs<lafl
pretlyalar (5barlnotalar) bortgan ko‘p bo‘Hb 3u8‘wla
MaoHyaltln8 Ta’most boYrtaycH). Ha’lpalan bat, 3u”UTta
3bar!nota5l LbLEM ya 5bu 3barbtota boYacba 5v§‘wrla 10°K T
yo”ealan rocy ben*b ya™llan ora5lclata’1uT mc3c3al o4 3M Kerak.

Mo<lel (1) w 30c3c3absbHn3b mcbun, vncla8l £,£,... lasolllity
Tlaclorlarw o4raro bo% Mu${r ya nr+0 ~arayon bHan e3a bi*aHKkc3a
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bo&Nus12 <leb bloblab, nlar Mr xH lassltlanfan ya o'r'a ylwral
b=££ Tay3wuc!l/1 £arar elllac. En§ 30ééa bola lasocllLly Jarayon
Apo - oMay BIrjwsH ya a+>0 kiierwylkka e8a bo4l8an Prasson
larayoT cleb gabul allinacll, ya’w

ONHO-k)="~ek\ k=0/1~.

Bu bolllaYaH aynlyaHSa a3o3an,

*®O0="r,]=*4A
lenf£VK o ‘nni/ bo™ack.

Bularclan b3bgan, £ 1asoc3lly Tla<lormlllE ocdfla “hyTai b
alroipafliarsiocHer (ya't £>£) yelarl clarajacla KICblk bocl8ancla,
3M8Mrla KoTpawyaswws parowackw 11bclalayclffan xwapoya-
3won Ko‘nwsbciast vHO Jarayonw, nwng cMeziaM iTk3lya<lan
1bora! bo‘18an oda My Ta1 blan approksluwalslyalasb wwinKL,
ya’'l

WHMEQKO =" c-bX?

Ox1e1 wmlobaralar EbTOlMKIar naranyaswne kKarna 3onlar
uonvmEa azo3zawsMuw e3kib oY13b TMTKT. Enck ya bunclan
3047E “asckMity wily(lorlar X, lar oGaro bo§8*Hssi2 ya
Jarayonclan bo*Ms3i12 cleb ya’nl

laso<1liy Tluclorlar 813lewa8uwl blrfalkcla bHo§THRI2HEL E£arar
elllacll. Bular(lan lasbsian, x, lasocidy wilsclorlar winutly F(x)
las3ltol Llnksiya8a e8a (leb Msoblanacl. 8u84rla koTpanb
ya3lwng lalofallml (2ayoww) Wo(la aMackan lasocUity 3arayon
N,(0 e3a“HklawsMar” JarayoL cleb, ya’iu
erTATA 1212,

lasocHity Tlsiclorlar bofHssi2 ya Hir xH lassltlan8anH81 lalab
AlHna(. Bun<la o‘rla alytallar ex{=uy <o, Es{=a < Tay]ucl
bo‘HsMI£EL 3barllan uabul ullinacH.

Mo<lel (1) wucbun kekTl8an 3oclclalabblimmycM 3barllariu
M3ob8a 018an boMa sinyMas: To(1el8a kelatl2.

Ta’nl" 3. 8parre Anclersewmn8 n3k"arayow <leb
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Ko‘nwsbils1 (axo/1i)" )arayonia ayiilacl,

Bunéa c¢>o0, N(1)- “hklawsblar” “arayou, X, X2 -
bo8 ‘U512 rasockity rum<lorlar |arayon8a bo§8‘A] bo‘ltas«lan,
nlarwng lassiinol inTk3lyabl F(x),F(0)=0 Bbaiill sianoaraniiracu.

Ta'n£4. (Pwyka2l

nusaéor xay 612K koelLl131yenii <lebalalacH

Ko‘p bollarcla p w xay&Irllk ymklatasl <leb bat a(abac
(asH<lanw wisbly xayn rTIK ynklaTasl éeb alasb KO8 ‘nros o' la<l],
cbunk! v 3ué‘niia KoTpawyaBEWN® bKLIK yad layori<lagl
“clarota<it” 3 alick gabu! "NUBbTUTKT).

T*'nl 5. 8parre AwlersennT§ N3k “arayow Klaslk rik
3arayow <leb alala<H, a8ar vn<Bamr(«> T 1en3ylsl n>o0 bo‘18an
Puas3on“arayolt bo4sa.

Klas$lk n3k JarayoT ucbun xay£si2Hk ynlhartas!

p=-i:xa=1

Xy  Jr
8parre Angersennsk “arayow K(() ucbun

EK(() ~n+(c- Inla){
{enSNK 0 ‘TTIN ekanl18x8a 13boLusb AxyT bodlnaycll. 8buwwint ncbun
baTt, a8ar ca<m (bu e3a xayl3xrk ymklataslwng taniy 3on
bo‘Bbxfa T03 Kelacll) bo'l3a, 318 wla rexery £oncknT§ orlacba
siyTalA TEawsba*ancbw™M LLNk3xya ko ‘nwsbl(lao%a<il Bu bollla

bosblan8Ycb kapllal u wn§ bar yanéay "lytaiicla akascx1K’
ebInnolLI81 y(n) =\ exkanH§lw X3bOMA3Bb TUTKT.
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VI bob. KA8OB1/1K EHTIMObb1KbALL

Eslaiib oYallllZkk 3ug‘n/lant§ KhTatlk (KoMekily n3K)
Toclel(1a81 n3k MarayoT
K«)=un+P(1)- LU P(0)=8(0)=o0,
Ko‘nw3Ma bo‘Vb, bu yerga n-bosblané‘ichb kapllal, p(o-8m§‘unina
pretlyalan 3bakWat3b! Jarayows, 8(<)-3u£‘vrla 1o‘loylarl]arayow
(K(0)=n).

T="T£{r\ /1(0<0}

Trugor su8'mria KoTpaTtyastT”; Kasck!8a ncbrasb totenH ya

y/(n) = P(T <</ K(0) = 1)
cbekaxr orabs (KyoTLU kasocLUk ebinToll s1 <lebalala/l A8ar,ro
bo‘13a,

yr(d, n) = P(T <(/K(0) =n)
riwclor $n84ula kotpatya$lnT§ [or) oraH” Kk ka$og boH$bHK
eblnmnol%l <lb alaMr. Bun6a «kd)=n Xcndhk 31 niia
KoTpaTyasiLLIg bo$blang'icb kapllall u 8a 1en8HS8iLLlan8lalach.

6.1. 818 mria Kowpanlya8l Ka<HMSWI& N TaT IK Toien

8n8‘mrla TaoHyaHnxng (Hnarwk ToéeMan T<Hylémal n$k
(3lalrk) $xeralarc'an, nlaMabo<H$alaryanl8a t$balan bo§*Hu bollla
o48an$b1 blMan Fary, Blnatlk To<lellartTE $o<MakoT$b
bollaricla £asal Mck/a Jarayon Msobpa oMnacH xolos: preTtlyalar
lo*laurbl Jarayonx ya 3ufg‘wla loYoyl Jarayot. Bu xkklla3arayon
bar xI' yasa! Tassblabl<la rody beracH ya ular uriA Ta$$blablar<la
0"1cbara<i1.

Hayaian bat, pretlyalar 1o‘lasb bocH3sakr!, $u8dr(a
loMoylw atal!8a o$b]ra(H8an bo<H$alar8a w$balan ie2-1er roy
bera<H ya pretlya lo‘loyl Tla(lorl, $m86axla 1o*loyl nw’<lork!lan
ancba kaT bo‘laH 8buTng wucbun bat, aSar a$o$ly Jarayon
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51fal1(la 3n”™unina 10*loyl ndbuniAza, prewtyaiar y1843b JarayoLui
lao<lllly boYtatan w2812 bocH$alar ogunl éeb LLsbuiwizb
WKTKXN boYacl/.

Ko'p bollaréa prerlyalar lmsbluil (yx"43b) JarayoTw ya”ona
parateli c- prertya LLU3MT 1e7V/81 «(T'len3lYH81) blan at"lanacl/
éeb blsoblazak bo‘ladl Bu nKrt “umyiga8toba sbarblab o4l3b
TMTMn: a8ar “anéayclir / ya”l TOoTenH” K 3ufdula
KoTpaw ya3TT” rerery WM v\ B Wb, /+« ToTen " a saéar becb
Manclay 3u8‘wla 1o'loyl rody bertasa, KOTpaTyasTT§ r+n
Totenlpa™l rerery TH/Anta=V, +ck rwlort lasbki/1 Nacll, ya’w

L,.«Y" ¢

lenfHk bajanlacl/.

Oclalcla, (ko‘p bollar(la) 3uE‘urla HOMloyl JarayoTtw ocldly
Puasson Jarayow éeb gabu! Allnacl. Bwu e3a 3arayonwing
31a1310narHk, orcknmarHk, orllrralan bofA1"312 laso(Uily nn”éor
bod/kbl xo33alarl blan 1en§ kucb bo*la

A8ar m bMan n- 318"wla 10°KTTN£ roly bensb! ToTenHT
bel811a3aK,

«=1,2,...
lazo(Mihy nu”éorlar n-\a r-\- 1lo‘loy wotenllarl orazll”! Inleryal
nrxTAT! an8lata(l. 8m«‘mrla 10 '1oyi3arayon! parateln n boidgan
Puas3onarayow bo'13a,

H*n<x): o, x<0,
ya't  rr2.J1a80(Ely wiluy(lorlar bo84H"312  bodHb, umwiwnly
ko4rsallacbl 1x]31T101 MankstyasiSa e§a bodla(

Kelwa-kel rody beraci™an 3n8§‘urla 10" loylarlu mr2... {asocklity
mr'clorlar  (leb bel8Maytl2 ya wulatl 8u8‘wrla lodloylan
ToTenarnu ror2.. larclanya o‘raro 'bo8H”"312 iieb bl3oblayT12.
Bular<lan (asbuan ag,... lasocidy LLILKlorlar uTwnxy “(x)lausltol
Mnk3lyaslfa e8a (leb blzoblanacli.

EncK an84irla koTpaw yasTt” rerery loncwng o428ar13blt
"myMa™Moba rFoéa eHsb Twnkrn: ?-0 ToTen!cla KoTpawya
bosblan84lcb «0=« kapllal8a e”a, [/ -r, blnncbl lodloy ToTenllcla
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Kapiia! «ra nHclorfacba odkacH (preTiyalar LLBLLBbX H130b18a).
bekT 7 ToTenMa KoTpawya k Tlu<lorcla su8‘ur(a l1o'loyl
oYkaxacy ya rexery forcll wict, -T, wWlaclorga katayaér. 'KKTCM
3n8‘niia lodloyl toTten! © 8a “ackr rexery IHTH of12-7])=cT2
rwucbréao™sacH ya
N+Cr,-Y x+ c2Mn+cN+r1r/)-N
Trréor”™a leng§ boYacll.
ntuTan, su8arlarerery MloncHntE mtoTten!éas: kaplla
n+cre-(X+...+K)*0, «=1,2,...
LL1"dor bllan ro<laellb<W.
AS8ar

n+cr, “-~N0,

n+c(Tr+712)-(Y1+¥2)>0,

n+ o+ - (X++K) >0
1en8312HKlar baarLlib,
n+c(rl+ra)-(rl+..,+>;)<o
Tvno3abal! o‘nnl Bo13a, n - 3uf'wla lodloyl oUkaxlan 7
ToTenM a 3u§'urla KoTpawyasr Kasoéga mncbrack (b Msoblana(/.
Anlylan8an c/natlk To<leltn§ a3o03ly xarakiensiikasl bo‘h
re”ery larcll wdl iclon
N(n) =«+c(ri+ra)-(Yi+...+K)
Msoblanaél. Bu Toclel ncbun aso3ly Tasala 3llaHek
~(a) =nHn{a>1 7~(n)<0}
Kasoc!lNK eb11T 0 1Hk1 y(1) Wwing xo33alartl o4 8awsb Meoblanacl

Keyins:1 yo2uylarw 3ocklUlasMT3b wucbun, kasoclHkka olfb
KelS8an 3uawurla lo‘loy[ noten  MM<> [lasocHity Tlaéorww
Kin 'aT12. Bu lasocHity LLIYY1or orsiaH KoTpaw yaTng becb uacbon
kasoc! boUTasHk eblMTolH81 {*=*} boél3atn§ eblwrolHEIfa len§
ekanH818a 13boncb bo3lM ALLU3b T TK T. KasocLLk ebllTolLia! e3a

y/(n)= F(~<co) =1—P (™ =00
len*Hk bHan aw”knacH.
EncH
T - EYX=EY2=...
bel8Hasblu kxrLLb,
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c>/T
3bar! ba)anl8an <lebbl8oblayuil2. Bu 3ba/lw ~nyléaflcba sbarblasb
wiwnkw: bIrlik ora8*Ma o4acba n 31u8‘urfa lO loylarl yura8a
KelTb, ular oif(acba nT wilsclorcla8l 8n§‘urla locloyl8a oHb kelaiil
Bo3sbfaa lotonc!an, 3bu clayoricla 3uf£wina KoTpaTyas!
pretlyalar ko@itsbl(la
c-(\+9/T

Tlaclorpafl pwu!t dabu! da/lacl Bum  yer<la o-kKoTpaTtya
bel8ay(M18an 3n8'nrla ynklata8l.

6.2. Motenlar bos ginycM Funkagya.
Xarakler[8/k koelLlistyen:

TasocUiny T1s<lor x wng Toten(lar bosll yHuycbr Minkslyast
éeb

£(0=/NF (x)a-len

inleyraica ayilac!l. Buyeriia £(x)p(x<x) {aso6lUy nnugor x wn§
la”3nnol liwk3lya3l bo‘Ub, y £(+0)=0 3bariiit ganoananiiracu, ya’w
-T03 (a3ocMy nu4clor x ucbun />(xao)=1 <leb Llizoblanacll.
(Myd! d'bo larud.la, /() Tle8ral ucbun Abel ~eoretas! o‘nnll
bo‘lac«. aBar wieSral £<) bkor r-/0>0 nuM4Yack yasitlasbsa, u
&<lora”éa bat yaatksbuycb! bo‘la
A8ar f(x) laaslto( M'mnk5lya8ting baplas abnasbiinM

b ) =]e~4F (x)
bo‘13a,

£(/) = & “=«,(-,) = ]e°<1F(X) (1)

lenS/Klaréan ko‘riwllla, £< J1Tk3lya <<o Lllyrallar(la bat
auMan8an bo‘ladl Betak, x T 5u8‘wih 10°K T T iiorl éeb
LLixbunkak, e(/) Mvinkstya 3n8‘vr(a 1010y 118 (<) nmalaclaol baplas
altasblTsblu 1&ea elar ekan. 8n8‘wla 4o0°loyl O/j3wonannT3
Ko pcllHs1 nebun £< Utkslya ~No.w) oraHunTy bkor mrasl<la

bat awslawna8an bo'HM TTMn. Masalan, £(x) laa3ltolTn§
244



roblK Miwkstyast p(x) boYsa, (1) lenfHkwng o‘n§ loTowcla§l
Tlegral

e**p(x) ->0, [?(*)- o(e_n), B->
wmno$abal bajarl18an(laglna yaslnla8bacl Misol allaHck, AxlLiar
TaleTallkaéa Ko'p ”o‘llatla<%an Parelo {auy3TolT Ko‘nisb
T™MTK1N. BRlaboYaTtizkl, ~ocHiy Txs/or x Parelll tas$iwiol18a
e8a feyMaJl, a&ar nTnsg 21cirHB1 &TK3lyasl

PA =x(a+x) ’TUaA>" e(0®
1en8HK BbHan anlslan$a. Bu 1aa$ltol ncbun

p(x)eun->00, / >0, X-* 0.

Ayiil8an Hkrlart Hi$obS8aol8an holcla, H2 kel8u$lcla Maua! bror
r>onmulacla £() Tvnk$lya Tay)u<l bo‘l8an 3u8‘wrla 1o‘loyl
lacj$lTollarl ko ‘rlacH xol0$ (br3ba/l Krater $baru éeb alalacii). Bu
3baii baJanl8ancla T03 f(x) lassTol Tunk$yanwé baTTa
ToTealan Tay}uc! bo‘lallya ular ncbuu:

BEXK- a\)an{X) =(-1)441%(0), k>1

MNortmnla o‘nnH bo‘lacH eTak, Bl ortulat M3ob™a 018an bollia

=y—
len8HKlaml yora olatlr ya wlar<lan £(/) iTk$lya
EXKC K
I *n u’"

KelTa~kelLIknT8 bo$H ~HuycM nTk$lya$l ekanHs1 kelTb cMsaél.
8bu zababl/ £(/) Mvink$yaT ToTenlar bod al/myclLl Mank$ya cleb
alaladA

0 ‘2-0&1clan raysbank!, o</,<*2 bo4l8ancla, <ex len£$12HK
Bajarlac. DeTak, £/°Tay)m<lbo‘T$bklan Ee* cbekl ekanl8l kelTb
cbluac, ya’ni e(()lvnk3lyat TayM<1llk 3obasit (-»/) yokl (-<«/]
Ko‘rT$bl<la8l lofplat boYac (yaurlasblsb abaslsza$l ~ Krater
$Sbarl18a azo3an Tmsbal 3o0n oMb, Fe(0,c0)).

Ma$alan, r(x)=pe*-~ parateln />0 bo4an ex$pornen$lal
lau$iTol Bo'1$a, Mnkbya E(() ar8mtenl k/3 bo‘l18nclaTay|ucl ya
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1 P-1
["ortula buan awisgknackl.
Anar 8usaula (o4loyl X cbeMarakn”an la5oclllly rru&or bodlsa

(M<cons1),
E(() =Fe* <00, /e(-00;00).

Ko‘p bollar(la f(x)=p(x<x) 1a”81T 0 11ar ucbwr totenllar bos
amycbl g() wWTk8lyanlng art”latSb sobast oai§clan yopls
bocl8an (00/*] oraHsa(lan 1bora! boYacH. Farax uyWayHk, c(x)
lap$ltol ndw1 wung bapla$-8l:Llle8 altasblt8bl w($) Maga!l *>o0
Alytallarclafta atalan8an boY3T (ta8alan, Parelo las8ltoll).
yl1(1a81:

f (x)~$&1)\§e~‘q c(y)y *>0
Ljnk8lyanl ko'rayHK. Bu M TkK8lya 1ausit o 1 F'mnk8lya51ltng batTta

x088alanT ganoallanllracH,ya’t M Taniny eTtas, omycb!, o‘n§(lan
n21MkK312 (F(+0)=0) ya #(+00)=1. BeTak, f(*) lagbuiol; NTK8lyasl

bo‘lar ekan. 1M n£ bapla8-8LL1e3 alta8bln81n
S - ur 1o ="S 0,
0 dx*)o )
Ox1r™ len8Hkcelan ko ‘nna(HKL, ¢ () LUnk8lya /+/°>o0, ya’'T

Llyrallar(la anlylan8an. Mo5 ToTenWar bos/A ~uyclll MN'unkslya
ey(Nargnwenltng r<*  “yTallancla, ya’t  (-oo,rJoraHscla

aTlan£an.
AS8ar ToTenllar bo5M uHwycbl {unkslya £(/) oc&s (-<»/)

oraH”ga Tay|ucl bo4”a,
(e =

cbunkl ak8 bola, Tasbbur beyl leoreTaslfa asosan Fexp(/*x)<oo
Tuno3aba! bajarli8an boYar ecH. Bu bola /'=m bodlza (ya't (/)

lo&4n cbi2iy s claTay”™uc!),
E(1)>1+1EX+12EX2/2, [€/?

len8512HKkclan £(/) Munkslyaning bar uanclay chbi2i™H M TKsiya8a
T3baan lerrovu, 0415Hl keHb cbluacH.
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A8ar TowenWar bosH saHuycM sa()iTk3ryanT£ atalatSb
50babl o‘ngpan yopiy (-*>/]Jorals<lan 1boral boYsa, bebe™
leoreTasi8a asosar,

KTA(/) = £(<*) <00
Tunosaba! oGinH bo™ag!.

Har aangay ( ucbun

E'{l) =E(Xe*)>0,

£'(N=£(Y2*)>0
len851211Klar balanl8at ucbun, £(/) iTkslya Tonolon o‘MYchbl ya
nTn§ §rainsi pasl8a sayans boYacb. Buiklan lasbsian

£(0)=1 E'(0)=T<(\+9)T.

E)etak, £(/) LUnk3lyanuwi Sra%e1 (0,1) nmylaclan, y=\+(\+e)Tl
10'§‘n cM21548a ni3batan rcblicrost burcbax csH<lan cLLisaci.

A8ar £() lmmkslya ocMsa  (-<»/)orald(la atslan8an bo‘13a,
ynsonéa ayll18nlarclan weHb cblupclikl, £() WMwk3lya ya
N -1+ 1084 chb2iA I8N rankkn />o0boMSan<layaSonabllla
msthaéa  keblsbacb - 3bu  kexslbb nsasmin™  absslsbasl
xatklerl5Mk koellligiyeni iieb alalacll. BeTak, xaraklersHkK
Koelll1s1yen1

£(/) =Een=1H1+0)f 2)
lenflaTtaTtn£ yecMT1 boYar ekan.

A8ar £(/) NTkswyanweé atalat$b 8oba5bl- 0 ‘n§clanyopls
orala boUsa, xara&ensiik koelll13lyenl

E((*)>\+(\+8)T1
1en8512HK ba)anl8anclaglna (Eua! 3bm bolclaglna) Laysmc! hodacH.

Kelllnlgan ya wnwtyros xaraklercla bo‘18an tnloba2alart
Konkrelsn8'ulla M3k laa8ltollancla natoy”*3b elayHk.

Ma$ala 1. 8m8'wla n3k lagbHrnoll parateln p="~ bp‘l8an

ekbporen5lal robHK filwkslya3l8a e8a boYsw. Bu n3kTn§
xaraxlensllk koelll13lyenl1liopH3ill
Yecbmb. Ek3porienslal 1as310l ncbumn 21cblik Mik3lya
p(x) =Pe'r*, x>0.
BeTak, b lasbllloltng Totenar bosH sHuyclLl LLinkslya51
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Bu Mnkaya (-» [)oraHYla aTYlanfan. Masakiwine 3barif
bo‘ytoba p =~ Ya unl bl3ob8a 018an boMa

1~Tl T

" “*kBNA™ eTElata <> YU**yp

u 1y .

Y- 1-7(
yaT
(Y+s)Trir-sT! =0.

Oxwr8| lené laTta «Ylal yecMT /=0 yayagona Twba1
r- 6 1
0 (L+9)maT
yecmTra 4, bo‘lag $!,, yecbw xan*K,Mc 1™ ® ,*«,

N*4l,2. ABur8re-ua n3k p.rjorall4laKkk VlaFITbI/IraI'I
bo‘13a, xaraklenm(K koelLI{s!yen1 KOpI13T.
Yecbinb. Benl8an lek13 1aa8T1ol nckun
;21 21hk=0 27( m
Bu boMa (2) len8lata

eI™1

- N - =1HI4<?K
ya’'uw
=20 +6)(T1)2+2T+1.
OxI81 lené U an Xxarakunsk koe(LU yeT r=r(gm)w8byyY
N Chboll m F®‘wla Hoklng o‘«a Yyroaii , 8a
8 14 I:>o 1al1 Bey0511a «eksibhi» KOMSb TU TKT bolaNe
r{se,,).rtl

4erB11k° ‘nnNH bo“ladi Koeliksayen* /(«,.)yucbun ancba 3ock1a boYean
N =AL+B)Y +27M1

2 b al ya 6la Bu lenélatatn? anmallllk gecMnum
HOpb bobnay]'l bekw uT,8 ««B yecMTW bniobbeb™
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Nytebllklar8a wcbrataycH. Butn”™ ucbun blrtcM naybaMa,
xaraklen8/k koelll|51yenlTt ~anéay orallucla bosMuw anllayT!2.

8bu Tauzaéia,
ey >1+2y+2yr+4y2/3

lenf£512HKKa e 'bor berartur. a abozlanlb,
F{y)- -2(1+0)y--2y-1>y /-200 -y /

len£82Hkw yoxa olatlr, Bu 1en8512LLITT8§ 0‘n8 loTow y=<9 bo‘l-

fancla no!8aaykeacH. O eTak, bo 1en85121LIIn§ 0'n§ (oToLuLw nolha
{enSlay<V/8an nuy>k -B 4w\ cbaprog lotoncla. yadu (0, -B) oraHacla

yolacll ya xaraMerzliic koelLI151yeiil B1M (0, ~B) oraH/T 1en8

1klaga bodlls? T ai% bosl1 boban len§ bodlaklarw5 yaiw 1en§
bo6laklal*&a bo‘LI3bT éayoT enwb, f(y) IMaw no!S8a len§layal8an

y=r TKk}1afa xoMa8an aTuHK bllanya*LLlasM3b Tw nKT.

63. KasocLLIK ekioLLIp ncban buniiberyy,
(45krel; uwwui

OMTA!  paraurallla kasocllkka obb kela<sHtan 5uSiula

1lo*loytln§ noTtenw 1ro(la ela(H8an LU30éLLly rTuéor pya rerery
rw~cKT
K (R =un+c{T}+T,)~(Y,+..+¥)
KIrlLi18as ec/l Bu laso”lly TleF¥orlar su8dita KoTpawyasTTE
Ka30é bobHkebH ToLU pT ar™laycH:
~(i) =rato{a>1, AH(n)<0) =P(/u<oo/ (u) =u)=1~P(p =co//?0(m) =n).

3n84rla kotpaslya3TT8 bMncM n 3m86MTa 1&\T\ ymra8a

kelta$c!w o MilMkaEoclLIk8a ncbrasb el Tolll u!
YAy =P({(/l<al I~ m)=n)=P <n),

(en8Hk blMan anly!aw8M wnw KT. Ko'plncba,

1-A(") =pIMM - 4y, +0(Th+- +7p] ()
ebiiToLLIK, bluncM n loYoylan, koTpaluyatl kKasocLLikka

oHb bortasHk el111To1H81IMml arglala<H EMTolHknws nrMoxkHK
x033a$18a?a303arn, kaaTLLK ebinToLLIs1
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V(«) =}wr¥mn («) =WnP(p <n)= 1L P~

ANp*ANLLL 487N ICYY wwunozabaMa M3ob8 oHn8aa To‘la
eblito"bk MorTuiast a asosart,

1“M M= Oé ne g P(n/)BIF(X)/1 92)7
ya buyer(la
+- +KHOAT, +.. )X 3T, 1=, (@)

ASar *g[<>,.+q] 3barllar batanka, «<»+«,}-Tusarrar
riowsa+toYacl. 8bunweé ucbun bat (3) Vbrumlacla8l bo/lSalar
Ko pay!Tabl<la mwu 1m5ob8a olTaxa boYasl. Buniian laslioan *>,
bo 1fanaa, n

Y1+Y2+..+YKk<n+c(r +..+T.)}

bolLlzaLu

(X +7M+.. .+, <UYc(r]+...+rm )}
Ko‘nnisb(la yonsbw nTKT. Buyeréa «e,«+c/ % K=">r =r
TasocHity LLisclor 1;, , lar bk8allk<k bo§‘% eTaslelan
P(N)=>NNe+- +K5K+r|+..+F

len§llct yora olatir.
TazoglUy nuacbHar y,,r2.. bk xH lassnnlan8an bo‘laat ncbun

Keina-kelLIK (ac)s TH>1 bo‘ylcba,

Kerna-KeniK bHan nslta-n3l LLbkbacH. 8bu 3ababH,
Mer2,...= T2,M3r..

KelTa-ke!HK (af3Tk/1 bo‘ylcba

KelTta-kell K blMan n3lta-u3! Lkba<ii.
Bolatl bl$ob8a oHb,

P(x>0="N{K +-+K"«rc/(r,+...+ 1A}

1len8MKT yora olatl2. Bu ebWTolLIKT (1) (oTwlawng o‘w
Io ToT1 bllan lau™o3lab,
A-/) = L-u/m(y) = {-ymx(n+a - Nn)
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lenSHk8a o/b keiaT!2. BaH (2) Fowwdanl ya ox1r8l “er?MKil
b150b8a 018an boMa

Lyr () =) pert |0 (1-y, X1 +C (- XI<IF(X)a1 4)

len™arta Kodwisbléa yo/13b T TKW boYacdl 0 2 naybaviclas bu
len§latanl

YH()~ A(1-F (OB e T | d, (et ®)

&mlacla bat 1&Ealab TwnkT. Kelnl8an (4) lenSUkTn8
Nbo ‘UlKlauBb’ nazanyasin 1§ eletenllanSa a8o3lan8anyavunTg
§loyasT! guyMauxcba LLBbogHMmb TMTKT: aSar 1~bTncll
8n8Unla loiloyl yur:a8a kelan ToTenMa KoTpaTya Ka3oéa
ncbrataza (ya't w<u+cr, 1en8812/K baarOsd), n yan§Man
MaollyaHT bo8blan84cb reret w+cr.-r bo‘l8an bolll éayoT
ellirayera/1. 3bunéay b 1lodloy ToTenVan T, lar
“refenerai$lya” ("aylalIklanl8b) nualalan bodlad/

Oxars1 (5) n)rrnlagan ya Tclmkslya(lan MNoyéalanlbe

¥n(n)<en (6)

bunéberf (en£32Mélll~3bolaynHr. By yer(la £- xarak3elHK
KoelLl1siyen!

Ha™MMalanbat  (v)=0 bodl8anl ncbun «=0 boMa (6) 1en8s12Hk
Tbajanlal

Enc/ n=k- 1 i (6) lenf3lrHK bajaladA iieb bl5oblaytl2. Bu
bolll (5) 1en§1agaéan foynalanarl2: -

y/n(n)< §(1~F(n +c())Xe~MK+ Me~m | exp[-r(n+c(- X)]"F(X) & -

K / -4 el N
=e™|fle'V'™ N1 |</F(x)+ [e~OFLLcK.
0 \% wal 0 y

Megra! ] ér{x) clao48awwycb1 x>u+c(bodlgaTt ncbun:

7 ] ar(x)< ] a¥F(x)
<7 He(

1en8s12V/K bajarlaés.

EncH ~M(1)ebTO1MNKT babolasbT éayoT enT3b TUTKT:
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Ox!r81 Xendokew r xaraklerisk koel LL3Nyen! boY8aT mncbun
Noéa

N+rc
ekanl£1LLl beyosiia 1leksMnb Kod413b T TKT. OeTak, (en8s12MK
(6) 18Tbo1 elLicii. Bu 1en881211k(la HTK8a oU1b?
y/(n)<e (7)
blik!bers £e3n8512HEPT bo3H M laHur.
Ten8312J1k (7) 1sboii Jarayowicla8l oYkarl”an tnloba2alatl
atgasbin,

(«)
asunp”™oHK TnnosabaM 13bollasb TUTK1A. AswplUiik Two3abal
(8) bunéber™-Krater leoretasl noT! bllan yax3b! Ta’lnT ya u
Axlllar Ta*etaHkanTtg juita Tub1T bofl8an nalyalan ~alon8§a
KKag!.

bunéber§ 1en§312MM81 (7), Krater-bunclberf ieoretast (8)
Twiosabanaréan “wylclafl xmlosalarS8a keHsb TwBKT: a8ar
xaFak&ns3nk  koelLl13lyen! r ka(la boilsa? kasoclLlk eM1ToLLI§1
KrcMK bo*lacl; xaraklensllk koellli3iyenir, 3u86irta FaoHyalwng
asosly paratelllanT o0& kb”a o0'aél (3n8‘wla 1o‘loylan ywxa™a
KeH3M 1nlerb1YHS1 s? 3u™MwYa lo6loyl 1a™3ltoll £(x)y prennyalar
wsMBsb1 lerHs1 ¢) baTéa 3u«amrla KoTpanlyas3TT8 ToHyayly
xayLLIrHAT! bel8lMayal.

6.4 KasoclUk eM 1oLl 8w § awy bl$oblarl

Bn paraSrallla oUYkarlacMpgan TulobaZalar<3a  kasoclLLIk
ebHTOLLISL y(1) ~anoa™ai ra™



(I()=|(1-F (n+c|))leNvi+|N*" N \u/(n+cl-x)11F (x)N (1)
« 0 «

TleSral len8lata<lan 6syclalarla<il. Bwu 1len§lata8a ol</a8!
pynkl<1a8l (5) 1;en8lartacla s->« ia HTIi8a 0 ‘UMb, yok! n len8lartat
110811 ~NLLBb Jarayonkla o ‘1kaiil8an Tnloba2alarT lakrorlasb oruaH
Kelisb TUTKT. 1nleSralla8b o‘r8armyYcMast 4 T ?=«+«

biian
altasbiirsak, (1) len8latat auyll p
y(n)=-€*"eT[(1-F (y))end +]«" M )<2(y- *)& (*)®

Ko‘nT3b8a Kelnsb TUTKT.
OxK81 len8kéa éllieren8lallasbaTtalT! 0‘Jlarab (« bo yrcba)

(\-F (n))e-+e*'/*"$r(n-x)<1F(x)

c 0

N ¥ (M)M\-F ()Y -~(n-x)0F (x) (2)
C c co

leaBHKKa e8a bo*latlr. Bu lenElaraiia 6Tk3lyalar kotporli3lya5l
atab borMéLLl MBob8a o0l18an boll, uywny~”™ baplas
aknasMT3ManT Kwlaw!l2:

p(B)=V X «)N1, d(a)- ~\e~4F(n)-
0 0

bwclberg 1en8§$1211818a9 a3o3an, LUnkerya p(5ar§wneniwn§
5>r chymmiiLLB. auranSan boclail (r-xaraxlel/i8ik koelLISlyen) ;
~uyléa8llenSMKlar oiAll:

:l);' >()M=«'>(«)1r+ I ()N Na=-N) N (5’

Yy (SN M B M)
= [e'AF () [<C> ()7 = $M p M>
0 0 "
]« (@- ‘F(I/I))fl, =-1](1- F(n))ae- =-1(1- F(«))B-"[“ ~ le~<U«) ="-y«>H .
0 0

Bu XTKbr (2) len§lata.l bapks aMasMw3Man or*ak

-yl (0) +3p($)-"~;p(x)-~<P (5)P(5)“~ ~~~
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Ko4uLwb8a oVb Kelacl,
Ox1r8l lenSlawaii yecMb, kasocllk eM T01% TT8 baplas
adTtaslLIlubT! 10paTi2:
(0)_H4E)N

>(*)----T:- " .Cce (3)

Bu len8Mknte o618 Ilotonlcla8l ka5TInNg Taxraj s=o
boil8ancla no!8a aylanac!l. 8bm B/n Hr ya*Xaa p(o)«to (Blx oM T
bunéber§ {en§512HEMan pM #Tk51yanl1e8 atlawsb 3o0ba5l (;®>
oraHuclan Ikoral: boaH3bT1 e3laHb o48an ecHK). Ayl1b oYHSanlar(lan

(3) (‘a81 kas3TT”™ 3ura/l bar =0 bo'%aoga no!S8a aylausbl
KerakHS81' olaTlr. OeTak,

«()=n (4)
BasarlLBM kerak bo‘HB?1n8a azoslang8an ltoMa (3) 1lei§Hkunl
N (*)_<(*))_(1+«)m”| n

fortnla KO'rTKH3MCcK y0213b TuTlanH81w olaTl2.

Ba M)rrnla kasocllik ebHTOLLISIN1 baplaz atasbHnzMan
ceoal  aw™ 1&alsbb 1Tkonit  berac!l. WwyargMa, baplas
altasblTaMan§a le5kan alta5bnSb V>rmlalani ~od8H? p(n)
eb&ToLLIKNTS acaHHK 1/Klalannl bpavur.

AyHD oUlgan Tnlobaralatl ayl<la8l konkre* 8u84dula n3k
la”8lTollan('a natoy”3b elaT12.

Ma3sala 3. 8m8hul;a 104oyl iau3wioii ekSponienslal roM" K
MTk3lya518a e§a bodl8ancla, kazoéHkK ebllTolLI81 y(n) (opH3T.

Yecbl3b. Mazalawing sbarii bo‘ylcba 3ué‘wla locloyl X NS
la”3ltoll oala”lyTaH + bo‘18an ek3poneriua! 21cbHKk Mok$1yasi8a
eSa. B12 bHat\rk!, tm1a”siT011n§ bapla$ altasM13M

)= =550,

1+ T3

$bm sababH, 1 boMa (5) nTwnly len§lata
B

/y T T (1-b8)T
*x =7+T\+0\~ul e — (6>
(1+8)T
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Ko‘nT3bMa bo‘ladi
Eksponerwa! 21cblLE nTk3Nyas!

p{x) =ae~"\ x>0,a>0

bapla3 alta8b118M

(en§Hk BlaE awulanaél. Bu yenla (6) (en"MMan ya bapla3
altabM1r13bl8a 1:eBkan bo6l8an ii>wwilagan FoycMartb,

B (I+")ueXp™ (1+0)TNI (1+0)( (1+6>)11) AN
(en8kww bosH M larwur:

B/ kazoélMk eMwwolLl g! Numclwnongan (7) £onnnlaw Kra-
Ter-bun(lber§ (eoretas! bian lasuoslaywil?. 0lcn8l paraSrallla
ek3ponen3iar {K[3HMo(Ea eSa bo‘l8an 3m84ula (0‘loylannuis
xarak(en3(1k koenlaryenH

r= I(ln-B)T
fortnla BnarlawsMuw Veoblab KoifzaH18an ecH
Bu £owla (6) (enyHkww

KO\rwsMra yo213b8a w KoTya! Teracll
Bunclan (a3b"an
& =£(»-)=«.(-*-)\?}5r-
ekanl18lclan
E'(r)=71(1-71r)2=w(1+8)2
lenaHk 0411 bol3M kel TbcMacH. OeTak, eksponelul.alla™siiol
ncMito Krarer-bunclbers azltp(oHkasl

w(n\'---m--- r~m 5
7 140

Ko'nw3Mcla bo"11H3m kazoéHk eM1TolHE1 Mun)Tn” aw” onTiias!

Ban Hir X bodlagl.
KasoclVk eM1ToLLI8Y ¢ ) T briiber® babos!

u/(n)<e~r*
‘blMan alrasbHrM8an(la ynra8a kelac!18an w3My xaloHk
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e
bo‘Hb? by xalollk bosMan™Uch kap!lal8a bo§*Huy bo‘ltay(H. Ko‘p
bollar(la, ataHyollla 8n84ula ynklata$l B *20%<leb uabu! ullinacH.
Bu boléa T3My xaloHk laxtlnan 17% 1 lasMal uHacH

Ma«ala 4. Farar uHayHk, 8m8arla 1o‘loylarl TlewutM181 =37
T&uwba pretlyalan lerH8l c=1 bofHb, 8uf‘niia lo‘loyl ya

ebHTOLLUK bHarn o ‘rlaglytaH y bo“18an ekaponenslalia”siuio!8a,
%eMTolLUK bHan e3a o‘1a ulytall y bo‘l8an exaponen8lal
lagzltol8a e&a bo‘13T (geTak, 8u§‘urla lo‘loyl KoelllistyeniAan
M, %)bo%an “/~onsbTa” ek3porew™al DiESITO18a e8a bo“la(H).
KasoiHK ebnTolUN! ¥(W) T bosblansifich kapla! » ian bo84HaHS1,
ya’T yr(«) Mwk3lyant§ ata Ko@1t3bllopH3T.

Yecbbb. Ma$alawng sbarllan bo‘yrcba, $n§drla loloy!
nN3To ANTA 21cbHK Minksaya

X) = 13£3*+-6e** - -e*X+—
P(x) 9 9 3 3

Bu 21cbllk nTk3Nyas! p(x) wnE baplas a*tasMLwBeM

KoeLIJ131yenI7Ian (%,%) bo‘l18an P}x) w P2(x) acbHK MTK3lya-

latlng 103 rayxsaMa bap'a3 altaSbinsblanntg “*on3bTtasl’ ua
len§ bo*1acll:

Xuélll sbuwn”éek, p(x) TkbHk nTk51ya3TT8§ 0'Jla urynTii
_11s8 1.5
93 96 27
Nesbiy “butoya” ymklara8l
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0=£ 1=£Ir~=1__J1.
o pSs T N
27
Kellln18an bnan” ~xytallanu (5) MNorwmlaga s10°ylb, Tiwakkab
boUTaan al8braylk 5088alab111Toblari atal8a o3banb,
{u 5.9+18 Twm (u.
M-DT &a}-1" "»)*
£onnulaw bos aaww2.
baplas alwasbltSblan<ban on§tal Wwkb5lyalarja — 0043b
Ta"3a<&<la, ox1r8l1 ]Portnlawng o‘rlabl(la 1lurSan Mo”™aT “Boééa
kabrlar” yif crcHst KoHT$bkla yoraii2:

(A% , X 2 ,1 4
P'5*5+2+5+4 9*5+2+36"5+4

Enc/1
E"'J(_«-B)]'I=¥_5 ,a>0
Formlaclan Foypalawib, bapla3 altbbll15bl(lan  on8lnal
Mwk3alya8a o ‘UMb anylaa8! yakumuly naly aTo lai2:
W)~ +de~Me~v + o4 9)

KasocLLKk ebriTolli§l ~uucbun kellinl8an awiy, Mortmlaw
buwlberf  1en§512H§L  ban  laVo$layru?. Bunéan oMT
xaraklenSHk koelLl18lyen! r w bl5oblayud?.

8un8'urla 1o'loyl x TN§ 3wt bapla$ alta$bln5bl o)
oraH™ (=3;00)cla awsAlangan bodHh (8) £ortmla ko‘nwSbl8a e8a
oYacH 8bm SababH, ToTeninar bosH M vyclll M'inkSlya e(*) yanT
lo'§a1 Cb1n2 (~o3)éa

(10)

["ortula bHan artalanacH.
Alobl<lauayc! NIbo6awi2ki, (10) lenEHKWRE o G4 KOToww<1a81
LWnk$lya baTtTa /736 nMalar<la atlanfan bo‘l5acla, n Facal
le(-00,3)1ar ucbun e(() WTK51yanl Mo(la elacH, xolo6. BuT blsiob8a

0lpan bolcla xaraklen511k koelll151yenl r
-17r+54 /

3(/2-9"-1«) 3
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len§lawaing yecMnn bo‘VBm kerakHSI8a 18bonch bosl gpaTxT..
Bu len8lawa 80d(la alta8bluBblarclan 80‘ng

/3- 6/2+8r=0 (11)
len8laTa8a kelLinla(/. Bu len8lata

/0=0,I,=2,/, =4
yecbluilar8a e8a boYacd/l bekT (10) lenSWK lagal /<3"lytaitarcla
o'rT bo'bklan (11) len8latanT§ ya8ona Twba! /=fe=r
yecbbn! Tay)u<3/s1 kellb cVia<ll

0 ‘rfanllayolpan Tasala sbarllan bajani§an<la bunclberf

leMB512181

KOo‘r T18k1(1a boYalll.
Kasoclllk ebHToi/1 ~(u)T buwlber§ babost Bin
altasblrgancla ymxa™a kelacl18an T$bly xaloVk ucbun
K®)-«"1 5 1,
e 99
len8MK bajanlacl. ATTo e nngor kiclLk bo‘l8at wmcbun, bu

xalok |~56%. A8ar Blr b1 fortmlalawl, iksMan™an icVK £

1ar/b<laél kazoéK ebHTOLUAT1a’T T elaél8an rerery oA /2,1
(opr3b ncbuvn 0 11a8ak, T 8 hly xaloHK ancba kioblk bo*ladl
Masalan, r-o.1%wucbun aof lortmla «*3.04 "yTauu kerad/
8bv Bilan HIr yasa*ga bungbery 1en8812He1 »«3.451aanbly My Tair
12T T elalya 13bly xakO/K (axTTan 129 17 1a%bkielad/
Bularclan (a3b”an,
, 4 17r2-108r+10 2
¥{NHATY-9rA*) =3
Betak, o4S8anMayol;8an Tasala wcbun Krater-bunéber™
aB8ltplol/ika8l

XKIIN kulMiNarclek?aop 'dnnmla (9) ning bosb bacH bl/an nslra-
13! W&acH Bu boMa <) T Krater-bunclber§ a8ltplolika$l Hn

alta8Mn8bcla ymxa8a kelacHSan T8 blyHk xaloHK



LLixlafa lenf bo‘lall Maszakn, «=3 ucbiu tmxakork 0/1% clankat
bo'1a

6.5. Kla$s1k n$K ~arayonMa kaBo\VIK eb(noLLIs1 ucbumn
PoMacbek-XTcbli-Beektan MNormmla$l

Eslaiib 0 “(awl?kl, K1a531k N3K MarayoLu

M
Mormmla Banawukiack L Bu yer(3a N(O - oaclly Pyasson JarayoLy,
XXX X m
nTnTtly f(x) 1a"8lwolpa e8a bodl8an ya bo&Wdr (asoclity
wlaéorlar Kelwa-kellls: bo‘Ub nlar a/) sarayon8a bo§‘Ts3i2 (leb
bl5oblana(l. Oclalcla8lclex3 £(0)=0 sbarlwng baJanl8anl8lt Marax
gyMatrr (cMvnk! x, lar 818‘wla 10*loyl wiiclorl <lebLLBbunliacr).
0 ‘rlaslyral:

= Mx4F(x) = |(1-F(x))XK

Tay)ucl ya cVexkH 3on <leb LLioMariacH.
Teoreta 1. Farar MlayHk, r,r2, Bo8IN512 laso(lllly

rr*clorlar boATB NTUTY
) ='1\l(1-F(n:)), x>0

rkVIK 6 LWKB1lyasifa eSa bo4l3T.
7ncb/IK Mvinkslyas1 Kx) £a To3 Kelnycbl11as81T1ol rwik3lya5ii

H(x) éeb belsMayHk
Mwusba! balvn ylytall T laso(lllly nHckH* mpr2.. lasocUity

T1”clorlar8a bo§‘Hy bo‘ltasclan parateln bo*18an
8eoTelnk 13a51T0l£a e8a boYsT, ya't
P(M=n)=(1-p)p"=-~~", »=0,1,2,-.
B boHa:
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AN0+ T

1$bo(. Bwnebl Tarla $m8drla lo‘loyl rody beran yacll

TotenMw w Blan be™MayHk Bum  bol<k LT™McK-x/.

Tu$bunarla? (0,7;) yau! oral8i<da koTpaTtya ka$oc! boYTtaycl.

0%on ko‘nna(ky, Pua$$on Jarayot wklat$b "arayoT” bodHb,

vn(la la$o<!LLly T1sclor & “Kela]akaan bo£4Ha bodlTa$HK” xo$$a$i8a
e8a boYacl. Oxurs1 Jutlat ~myMacba 1n$but$b kerak: a8ar

ya't - la$ockity T1a(lorlar fibieTast

{#(r), .y<r</}
yura8a kellIr§an bo($alar <r-al”ebra$l bo‘1$a, {/; << bo(li$a bar
HAawlay 0 0 ucbun boc/$alar <y-alSebra$l8a bo§4Hn bo4iTaycal
(bo$bsiacba ayl18ancla, bar sianclay Aa€ FlLb,, bo</Ba ncbun

lenal/Ik bajanlacli).

01(n8l(lek, y/() o™aH koTpanlyanTt§ “ka$oc! bo‘HB/K’
eblunol8lT belS8VayHk (bu yercla u- /20)- KoTpaTyanT§
bo$blang* 1cb kapual). 11 bola:

<p(v) = \-u/{n)

$msarrlakoTpaTtya$TTE “Kabo<l bo*1Ta$lIK” ebTOLLI/ boYalll

Ayb oYll8nlar(lan ya T, la$o</lity nua<loTTE xoblk
LLnkblya$l Jlest(a- Pua$$on ~arayor N(I) TnE Tlen$lYHSI)
bo‘18arclan, umyiaa8i 1len8knT8 o‘nTH bo‘HHLLEa 1$bornch bofll
ALBTUTK I

@

«dk)=Epm+c K - X,))= AN g+ ex- y)clF(y)ehn.
0 0
AS8ar x=u+c3 akna$b1t$bT baJar$ak, oxn&l1len§Hknl

U ="ellt p(X- 2)BLF(r)(K, )
0 0
Ko'nT$b(layo21$b TUTKT.



Oewwak. 4 Lnk3lya absolyml nx\\A3lr boHacH Forwmla (2)
claboslla oH3b araHLL ~oYlab,

n

<pu) = — ~~ \<p(n-2)&F (7, 3
p'{n) C(P{VI) p p(n-2)ef (7) (3)

clLeren5lal lenSlawaw bosH "axTr. Ox1r8l (3) lenSrkwn8 bar
1kk1loTow w (or) oral¥™ bo''yicba 1nleSrallab,
r I n
<pL) - <pO) ~~ ~M\p{m)<b+“ A[*H " T)N0 " F(r)<N mm
0 00
I 1
=y A<pl)cln + * A<p(O)[1- F(n)]- (p(n)) +

0 0

n

+ A<p'm- r)(1-F (2)ck)elm ~

0
1 ( |
= —#>0) "[1- F(m)\<sb + — ~(1- F(2)) ~<p'(M ~ r)<Inck =
0 0 0

=—="(0) M1- F)]<m+ ~ A1 - F(N)](d (- 2)-<p(0))ck.

0
8bLuklay

n

X
<pm) = <p0) + ~ ~<p(iH-2)[\~ F (9)]<k, 4)

lenSlikka e8a bo‘laTl2.
bebeMwun” wonol;on yaylnlasblsb baMlcla8lleoreTaslw (4) 8a
LLIbly elzak («-><»),
<p(10)=<p(0)+"(p(<n). ®)
Kncbayl1T1l18an Kal/la 3onlar ~onuniia a3osart,
PAUITA— =c- =1
XayMrHk koellliziyenit Tmsba! bodl§ancla (ya'w o Kk u\

ox1r8l len8Hkéan sbuniay Xx03 Ta’'nocla8l (a™ocHMy Tluclor T
Tay]uc{ boaBLU (p(m <00)=1) keHb cllVacHK!, baTtTa o T wncbun
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A0 >0 1en831rk bajanlacl MoTen! T 8a “aéar (r<T) fFauaX cbekH
soncla 5uE‘wla lo'loylan aTtal8a o5MBM Twnlan ekan%oklan
labocbity wiclor TMK(() nT8 1ebiiTolLK Bl lancbek bodHM kel Tb

cMpacH, yasr,

Bunclan e5a $A«>)=1 ekan8r olatl2. Oetak5(5) éan kelTb
cM”aclLa,

1=0 _ !KO))+T .
ya’'T

" <O> T = 1T ! <6 >
1en8lMK c>Xu bo4l8ancla bajarach.

Max3n3 raylsbéa 1xob benb o‘latlrkl, (6) Tunosaba! ¢ )
eblwwollkTng f las8knol8a Mzbaan befara81T (1w 8‘vnHSIT)
natoyx”b elac, cbunk! 0 lNasa! p 8a. éetak, plroyarcHcla, Maua(
M=EXxja b oé” boYaci x0lo5.

Encl ~myklagl Eapla5-8H11:e5 abna™MwsManw kiliiaT12:

Il boMa (4) ya (6) largan beyosV/la,

1en8Mk kel b cMstac.
Mwunosaba! (7) T Pollacbek-XTcbT £ortnlabl cleb alasbaci
En(U lNorta! raylskcla bof 11512 ya ntnuTly

21cMIK InTK51yab18a e8a boYaan,
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lasocllity niAsiéorkril Kowawn2. Bu rnoblk &iikblya8l8a 1103
kelacki8an (au3wio! MTK3ryasxn! H(x) bMan bel8:1laytl2. Farax

NayHk, bulvin uvsbal; urytaim ya larga bo8cHsa bo‘lta8an
lazo(lllly rurMlor M parate!n bo4l8an 8eowelnk

1a”81T 0 18a e8a boYsw, ya’'t
= n=0,11... .

Encl,
a=rl+.  +rm

(em™Hk bWan aw™Manac%an ya 8eote!rlk laso(lllly y~T1cU (leb
aMacl/1”an LrocAHy Tuéorw KwlayMk.
ToYa ebHwolLIk £onnunlasl yorckmw™a

. m S

(en™Hk o‘nni ekanH818a 13boric Vo3 Al winTkw. Bu yercla
H*7(x) bel8§lia™s1T 01 £mnk3lyasl H(x) Wwn§ o4-0421 blan n karrak
KoL porksNyast! ar™Mala(l, ya’iu

H-"(x) = |80 (x-u)M (m),

a%°(X) =En(x) nol Tk!laclajoylasl18an birHk LLI3TIO* (EO(x) =0) a8ar
x<o0, £Q(x)-1 afar x>0 o‘13a).

"Myt boYTa8an Tulobaralar ya bo‘laklab wud:efrallasb
yorclatl(la H(x) 1aa%1T01 NTK$1yaswung bapla$-8liile$ alta$b-
HmsL

Hw) = |B-“ /AA(5) = A- FM)<* = (?)
0 0
ekanH§18a 1$Honcb bo$H urlarl/.
Bu boMa (8) “w 1o ! nTk$1lya$tT8 (Ya't (asocUiny Tlsaclor
A in8) bapla$-8iike3s altabbHrisbl
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P * = 1+P 1+P (10)

1+P 1 i r 1 (1~Ne

1+p 1+p 1+ p\ (w
Bu lenSMKlarcla (9) £onnula bl$ob8a oHn/1. EncH (7) ya (10)
Tno3abanarwn”™ od £ lowonlan *enf ekanH”a e’Hbor ullarwr.
Tauswo! fulkslyalan ya mlarwng bapks-3Hke3 aknasbHN3Man
orazlcla o‘raro BT ytyralll TosHK Tay)uclL8lclan ya 12oblab

0‘Hl™an TnnosabaMan

len8MKT bosll ~Hanur ya vnclan y/(n)=\-y/(n) ekan8ir LLiob™a
oMb, leoreta(la8l (1) len8/kxmng 18boHT 0latl2. Teoreta 1 1$bo1
eLLi(H.
1$bol/langan (1) wunosabalT BeekTan £ortnlasl yokl ((7) ya

(10) len8HklarnTE£ o‘n£ lotonlarl blr xH ekanANT! Lisob™a o/1b)
PolMacbek-XwcbT-BeekTan £ortnlasl éeb alalacll

Mbo! 1. Farar uyHaylK, 3ua‘w'a 1o‘loylan Xk lar eksponenglal
1a5181T 0 18a ea bo43w, ya't

F(xX)=1- e*/y, x>0.

Bun boMa Ki1assik n3K ~arayoT Markoy Jarayot bo4Yalll ya (3)

len8lata

eb(m - r)e~ﬂ>*CK=~C(p(V|) —ao (ll)

ko run3Meéa y0211a(H.
Oxurs1 (11) len8Hkpa (HEFerenSlallasbataH T 0 Ykarlll,

(12)
len8lataTt o1aT!2.
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O |erewla! lenflata (12) nT% yecllnu,
pn
— —€2exp<- 13
(P — —e2exp< 0t p) (13)
AS8ar p>o0 boiflsa,

1+p’
lenfHklar bajarllac. Bukréan ii>yéalawb (13) “myMa’wba yoxa
olatir:

<pm) = 1 e
1+p

Oelak,

) ~1Py P ~_I\/I\Y+P)\" (14)
Encll “ka8o<l bo"Hsb” eMuwloll8lr (1) £ortula o3sgaH
M$oblaytl2. Ta”3Tk/1 iMtok3lya5l H*n(x) Wwn§ xtobHK NTK3\yas3!
T>0
M{(n-1)1
ekanHuyw! ‘ceksMnb kodn3k "1yt boYtayll. Bu HoMa (1)
lotwlal >a a3o3an,

V HIM
1+p A p/1\

P4 Lrran
1+p = I 91+p)*£|a"(«-1>!'

LnegE T
\+p 3Nrl+

p e'xm X pu
! 1+p o r/l(l+p)expi[//(1+p) e 1+pexp’|‘ M1 +p)

Oxké&l lir<la lablly ravasbéa (14) {ortnla bMan wmsiina-w!
luibacll.

Poacbek-XTcbT-BeekTan Tlortmlasl or*aH “kasoclUIK”
ebHTolUHanw 1oplsb Tas3ak3! 3mpgaula l'odoywls§ lagswioH
Ko ‘r3alkk:bH O 13Tkii or*aH 1loclalanacH8an 1cop boHaréa, wasakn
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bn necMa eks3ponewa! lan3ltolwung ““onsbTasx” bo4Ytan
§1perexb5ponien8lal Hpéa8: LU “Tonar ncbun yecbHacH.

6.6. BeexkTan-Bauver”™ eTp!nk approk$lrablya5sl

(5mylclagl
B(n) = K(() <~ulF'TEK() <o|
beHasbn! kwilartlr.
Ka”oéHK ebH0lH81 y/(n) wmcbun bo6l8anéa o‘nnH
bo‘18an ((6) 8a MNaran”)
noy 1
1+p

len8HkKka ago3lath (¢ ) =1- ¥ ()

B(«) = 1-¢) =1-(1+ pMwn)
yoK!
1~B(u)
1+/?

TunoSabalnws§ 1o0°a‘n ekanH8£a 15boricb bobH “"HaTk.

8o(1a Tnlobaralar yor(lawl(las MoTaa! Tk ay! nararcbn B(u)
nTk5lya clanclaycllr Tanily bo‘Hna8an !aso<Hiy 1uw<10rung
1an"51T01 MNTK8lya51 bo‘H5bl§a 15bonatl2. BeekTan lotonlclan
*akHF ~LLUn8an, Baver8 bToTéan eba TocHiika*slya ~Ht” an
Teloc!n!ng aso3™w 1a™81T 01 MTK3ryas! s(u) T &rTa parate!n a?
TazsMab parateln y bo‘l8an 8atTTa (auysuno! rar(u) bHan
akna"bHwb asbW NlacH \T buncla a,y parateMar BborncKy
{anknacHk!, Bu) vya Tar(@ 'au8ltollatt§ BbTncM Akkia
ToTeniar! mnblta-wl 1m8bacH. Farar "HayHk /8 ya a\ ~ T08
rayisbcla B(n) la™8wolrwl§; taletaH Kk kulliTas! ya <H5per5Slyabl
bo*181n. B ?2 olcHrElclan

» =H = EX{ M= EX1 m=EX;

bel8llabblar(lan Moyinalanatl2.

fFunistya (pn)=1- y/(u) wn§ baplag81111:e8 a!TasM 13T «(»)
T, NanBTio! WWMuwyas! £(x) wn§ bapks-3iike3 aknasMTM /($)
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bMan 1&aa ellkv8an Pollacbek-ncMn  &rtmlaSira uo‘LL
umylcla8llen8Hklariu yoxa olawui2:

1+p
n(\+ o\

M 1) 2 M(17p) (2w {~0_N)
2PM 21-p>1

lenuHklar keHb cLLacH.
BTcla 1acjgillb1 LLNk3™yas3! rar(u) WiNg paraTtetan a ya y

lenaVklar ban {anlana<H.
ParateMar! « ya p ywsionaast Fortvlalar orsiab lanlanan

eaTTa laa$unol NMwksxyas! r.,(«) aan nygalab,
LI'FIE/II/I)~y «) - E_Xc-ﬁ »i

BeekTan-Bawnere approk5talslya8liu boslA ~ALlaniir.

6.7. XayCsiilk ynklata*LL1M8 NcMkK ~lyTadarMagl
“Kasio«LLIK” ebinTolLI§1 ncbun <;H|n!>ly MNonnulalar

nylcla8l
Klazslk n3k JarayoTw o‘r8ar3baa clayoT eiati12. Bu yer<la

c>0, N(1) ~ tmtenstyHs 1 1 >0 boY”an Puasson]arayor,
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wnwwy £(x) lasbltol MTK3lyas3iEa eS8a bo‘l8%an bo§‘Hssi2
rasociny rurclorlar bo‘Hb,

F(0)=0, EX, = EX2=...=EX,, =M >0
<*b MsoManacll. B LsolLlily nHsi<lorlar kelta-kellp {n”/c>1}
laso(iity ~arayon N(1) 8a bo§‘lla boUTtayLLl.

Ol<vn8larga  xwux2.. lasoclllly  nnuclorlar 3m8‘wrla
KoTpanlya3ltn8 3n§‘UlMa o loyl t!~cloriant 1&Galaydl N(D)
Narayon esa, sanaycHr yast™ / ToTenruya sanar (Metak, [0/]
oraH<1a) ro‘y bergan 3n8‘urla bexi/Balan 30TT bel8Yayél, c¢>o
o0‘28artas 3on 3m§‘wmMa prerlyasl JarayotnT8 1nlenslYUprt
ang W1l Oayc! eib o‘llBanlar<lan kellb clugaHc!, wn+f(e),u-
bosMangYcb kapkal!, < yau! ToTenlWa8l 3m§‘wrla KoTpart-
yasinTg rerery FocHT 15clorw (asbkl1 allasl.

Xay&12Hkynlatas! (koelU*31yenii) <¥b

_Cc-/1_c ~
n Xy
wiln<lor8a aylllacll
8n8fula KoTpalwlya5w1ng kasoclLk eM1ToLLIg1
r(n) =P + K(() <0) (yagl r wn§ bkor ~lyTalk!a)

(en&Hk blMan anlglanacH.

Kel8nslcla batta Joycla s>0 éeb blsoblaytlr. AtaHy
MaoHya! nus(ay1 nazarigan, xayLLIrHK ynklatasl p T uncbaHK Ka«a
bo‘lta8an 3on cleb 1i3oblasb Tag3a(18a Tuyoiny bo‘lacH (Cbunkk
3mM8‘nida KoTpaTyasTTé “ad T ~lgan X!2rallan T!20]lar ncbun
A2iyarH bo‘HBLLU kerak). Ayiib o‘LLISanlart nararia 1ulsak,
xaylM3irHknt§ lacMk ulytahan<la (ya’t p-+o bo*18arncla)
KasoiHK ebinTolLa! p(n) T 4dabllle{13b Tasalasl8a kelarlr.

TeoreTa 1. FararelayHk, ur,r<oo bo‘13t. BuboMa, P->0 ga

HLuK romnosaba!l o ‘nH oYac,

26%



KelllrM”an nai]awng ”~3boiiéa wasbkur yen8er Taletanfl
Ket (1921“1972) Ceorewasllan toyclalawlaé'l, B12 bu leoretoait
auyMant! 1etta kKo‘nT8bkla bayon elaT 12.

Farar aayHk.,

<b
rmanly boillta8an ya Hx xI1 lagblt[an8an. bo8aH g lasoclllly
nu"éorkr kelta-kel1181, N- parateM I- e(0o<e<])
P(H~K) =£(\~£)k\ k=12,.
~eoTelrlk L, 3w o”a e8a bod8an (asocHiy TLLéor boUsr.
Tazoc!LLly LWWloaorlar nr,blr8a!lk(1la bo Yk} ewa3 éebM30obkb,
5. - +.+&
bel§llasbt KinlaTx2.
AS8ar a =E& bo"13a3
E8H =a,f
lenallkT 10'8'r1 ekanH81N1lek8blnb Ko‘n3b N1y T boillTayél.
<ylcla8l beMlasbn! KuwaT12:

FE(x)=P ~"<X =p(ea~BE<Xx).

11ltnTan ay*8awla, la8ociity yl84réiiar 5 lart e~+0
asltploilk x033aKnT o ‘Tfaw8H alyT boilMaa Ta”eTalik Tasalalar
Halon8a kkacb, e TTK! yl8“T<!llar e paratelr8a nlsbalan “3enyalar
3xeTa3T!Biiasbkl1 uMa(H.

betTa. Tasoélly nHMEOrkr

*,{&,*> ]}
yn”onéa§l sbarllarT uaiioallaniirsa,
% >|/™M(x)-1 +«*x]=0(1), *->o0.

X>0

Teoreta 1 nw8§ 18boii. PoMacbek-XTcbT-BeekTan MNortu-
1a318a a3o3an,
y,0) = Py, ... + Mr>n)

~abuyeMa bo§‘HA512, nTw wy rkbMk NTK3xyas!

x >0
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bo‘18an (asocMity Tlaclorlar, mp- (asolUily T 1A@omar r, larua
bo8: &l bodlTagan,

— 7\ — A ~ —o _
P{mp= -<i+p)§rm n=°1,2

~eoTeMK 1a3110o{|*a e§a boY an 1a50(Hidy r/éorw Hel§May<H
Farax gHayHk, nr,- *aso<Hily niiuclorlar K larS8a bo84Hp
bodlTa8anya

P ="=(~T =12
MnnpTo”~a ega boYan rasocHiy Tr ior bo'13T.

yl(1a8l1len8Hklar
eM”:E
p

L+MN«) =" |, +-+ Y >n)
o3on 13bot elllalll

TenSHK (1) Tn§ o‘m% lototcla8l iaaSro! nTMyasx™a

KTTaT Ao‘llasak (bunéa <tb H13oblanaél)s

=0 2
IrT3vp (L+ PEY1\ )

HTK Tvno3abaiiin olaTlr.
Beyo511la M3oMasMar oraH

£}[:TK +/\1)E>,(‘* =1,2>.. (3)

len8Lliclanu bosl/ ~Harwr. Xu3un3ly boMa,

ET =0

ekanH”ea e’iibor uiisak, (2) Tnosabal reoreta 1T r3bollaycl.

13bol elllBan leoreTa 1 ian Kiassik N3k ]JarayoTéasi KasocLLik
ebliinolLI§l ~(1) ucbun (xayl31rMk ynklaTtasl McMk bo*18arcla)
unyi<ast (aunMy rwnulaw olarlr:

A)_1_expl_ ML (4)



8unp‘urlalo‘loylarl x, lasoélity wilu(ioria T N8 ha”3ton £(X)

®)

8barlt uanoaHanHrawk (4) 1&\rbry fortmlanws aw"Hk
fara™asxn! bako3asb TuTk!n.
Teorewa 2. A8ar (5) 3ba/l1bajanlsa,

Bwn 1eorewwaning 13boin ancba wwakkab bo‘HB? nnga {asoclllly
wctoriary ~o‘sliBbnaranyas!Tng keyTsi ylllaréa™ naH]alanclan
I"oyéaxknilacH.

KellIn18an 24eoretaTtn§ (0Ya ”sboi1 [1] Tono8raiyac!a bayon
ALLingan.

6.8. K!a881kK raskJarayouucla kaso<LLIk eb*1ToLLIS1 ncbun
eTp TK approk$lralBlyalar

By bo*HTtclakasodHK ebHTOLLIEL v,(v) UcbuneTpWK appTK3b
TaMyak3k &rrulalan Tnbokata eHlacH By yagMa3Msb £onnu-
lalannl Ttaletalllc 3*aHsHka Ty *ay1 naranéan u&Cry asoslangan
éeb Msolllasb TuTkln bo‘ltasacla? mlar ataHy lsoblafblar
NarayoTtéa Tub 1T bo*HbB?yax3b! nalyalar8a oHb kelacH.

Be Yiilier e Tp TK approk$ir a 1$xya$L

01d+816.5. punkicla]ucla TuM T bo*laan Konkre! Kla881k N3k
larayot o'r8arl8an (nm3oW). Llicla 3184irla 1o*loylarl ~3mnoH
3Maiick

P(Xr<x)=F(x)=1-e-*"*, x>0.

Ek8ponen8lal (Ko‘rsa(klcM1) nu3Tio* LUnksiyast oHn£an. Bu

bola kasocLLIK ebnTolLLiLy!

1+p
ekanH8113bo( eLLI8an. Bu £ortnlaclan kasocLLik ebHTO1HS1 p :Xu,_ 1

len8l1knl Msob”™a olMn8an boMa, ucbla 1,u,p paratelrlar o”aH
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aw™MawsM kelb cM™acll. E3klNb oYUaTxrk!, bu yer(la ockMy Poas3on

NarayoTnT8 TlerwyHS8115 p e3a xayFaxrHk ywuklatas!t

Tel8llaell,, Oe Y1MeTT8 Kasoc!Hk ebiitol81 wucbun eTpTK

approkslralslyalan (Fortulalan) MaletaHk 5laH3Wkatne mo‘nn

aknasbHn3b” ya “totenWar 1e&xH” §'oyalarl8a aszoslan”an.
AylayHK,

a(0=cl~2"xy
M
Aparre-Aniiersen n3k Jarayow bo‘Hbs wln§ 1nlemsIMIgL
N, ex) =Myaxay"rHkK ynklarasl p bo‘l3r
ParateMar! J/Mu\p* vya 3u8‘wrla *o‘loyTtT§ 1la"slroll
exsponenslal ~ausxto! MTkalyasl bodlSan klasslk n3k JarayoTiu
n‘(0 bHan belafaylk. OeTtak, /7?{(?) Jarayon wucbrT Ka3oéHK
eMTioLLIM

- = =~NT. N P
d{n) - \\/(n,M\}n\p) =¥or(n) 1+preXFyE(I/6+P"
Oe YWijer X ,u\p’ parateMaruu
EK\o=ea(l), £[n-(0]2=£[n(N]r,

e[40]3=£[i(0r
len8HKlar 8131eTa3lTng yecbkn! 3N al ka awylasbu lakHL Ll 18an.
(SuyMa’™r
NNexlyvexlMex\-
bel8MasMar(lan £by(lalanarl2.
Murakkab Puasson lassliwoHLung xarak*en8iik Mnkslyaslul

1/Xla elac118an ii>rTulaéan £oy(lalanib?bar Lanéay BeSl. ucbun

108 EeLIK() = I[LLE + J1(Ee- NX- 1)} -

=/ Ue+nl—<d)- o +0{63-1

=(1BCHX A ) =N - +AEA +0(6F)

len8Hklarwi yora olat!r.
E3lal/b oYarwirk!, ag8ar
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lasocllLly T1aclorTng xarak™ensiik MTK3xyas! boclsa,
[*0» = UEE*. k=12,

len8Hklar o‘nnll boiMlacH Bwnéaa ya ywuuyonéap lenSKklargan
&yéalawb
EK(() ~(c~ = pXpl, E{JID)]2= J121-6(pN1")2,
E[K(1)]b=-N& (+3/122pNe 2+(pJ10 )\
wiwosaballanii basll gllawl?2. Bular(lan x\/n ya p* parateMar
clylpa8l
pXIr=10,V , NN =21*(T)\g™ =6A*(//*)3,
len§Hklanwu ’\anoaﬁan3T3M Kel/lb cM”™acH. BeTak

3/A2»P épg >N “%'

Monmmlalar o4/ bodac/l En” “ka3oé bodblK’ eHHTo1HS1
y/(v) I8 awy, ko™ wsMu M3ob8a oMb,
d(m) =y/ («, B/, p) K/ (M, * 7%2P=" («),

lacjnbly wunno3sabalar! olat!x.

1801; ellISan &uynbly Fonnmla

y(n)ey/0y(n),

E)e YHiter approk$lral8lya$l éeb alaHb, unt£ KoA1TBM

FAvyMa81
v 'bpr)+ 2p"'|;meXp{[_3|3|2lJ\r2,qu!'1"-;’

“a“nMy lorwmla blan ank}lanacH.

6.9. FOa881k T Kk ]JarayonyYa kasocLUk eb(Iroll 81 nckun
balwlar. bmac3bery "eoMrH"!

Kasoc!LLc ebHToLLI§1 ncHwx leoreta 1 (lakeliinl8an Krater-
bungber® a$lrp lonk  fonnmlaslw  “ebHTOLUK  oilcHoYIl
aHnasHHM3b” (Kxater) te{o(Hn! rjo'llab awulasltsb TUTKT.
Bunina bo8Mlan84lch kapllal V Wk3Man8an ulyTta*8a e8a éeb



LLisoManaci ya 3bu Ta”8ackla o04lka2ll8an Tubbarakréa
PoHacHek-XTcMn-BeekTtan /i>rmnla$l a$08ly ro4y 0‘ynaycia.
farax allayHk5

(a3ocHity Tluéorlar Tanity bo4lta”an alytallar yabu\ uH3T ya
nlar bk xH eMHnollk 1aa81t0118a e”a bo4l3t. Har ~angay x>0
ncbun
yX) =ww(«N b.. +4>x}
BbeMa3buw k1nl;atl2.
Paratelr! 1-e(0<£<\) bo'18an 8eoTe!nk (k]8lrol bod/kba
la”8Hnlan8an la8o<Hity nH"éonin N <lebbel§8HayHK,
P(M~n)=e(\-£y \ n-12,..
TazoélLy T!péorlar #,£,£2.. lart bo86Hss12 lob MBOMab
>(X) =P (8+...+£,,<*)
bel§0a8bt ~oUbynnr.
betrTta 1. Tau8ltol nTk3™yas! £,(x) ~myMa™ lenEHKT

panoavianHraé!:
H<H=1-£(1-F)/\
1$b01kO 60on KOMWWHK!,
{fm<i-+4}rya {\+..+4 >n}
bo<H8alar *en8 kucbH boiflacH 8burung ncbun bat loiflaebHToLL K
£ortnla8l bo‘yoba

\~P((x)=e~{\-epP{~+...+A>X) =

A1
[co]

-«Y 0-e)KUNM(xk)<k-1=

A=l
n-1

=EN (1- g I1MP(K™*) =] ay

Mwo3saba! (1) nln8 o418 lotowéa8l Twba! baclll ~alor

ya*MasbacH. 8bunt§ ncbun bat Fubt! Ceoretas™a azoszan bu

Malorcla8l yxAtcllar XTXrbrT aknasllin3b Tu TkT. Bu altasb~

Mn3bnx baJanb?leoretaol ~sbolayckman. gny!nag8llen8Hk'aT? yora
olaTk:
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O o

1- P,(x) =T p(y(-e) =7")Y"E(1- €)1 =
/=0 K1+

~"P () =y)A-£) «E(1-e¥". )
VB
Encl 3xeraaiik kKo ‘niusb<la ‘ebliowollko ;£ Jo yw alliasbiinb”

weloéuwl e3lalb o4lal2.

OUdboyl1(af) £aro, - oYcboyMLLNk3lya, vya 2 -
eblwolLIar o'lcboylan f claaruslan8an, pa £-/> ebUToLLK, 4
ebiiToLLIkKa Wweba*an absolynl n2nks12 bobT. EbittolLIMar Kya
O 8aT03 Kelnycbl TaiteTaik kulllTalar epw BB geb bel§11arsin.

Oéal(k8l<leks K oYcboynw§ 6 o4lcboy8a wsbalan Kaéon-
M KocWT boslMasw!

— (@), weO
42

bMan belaMaytl2. 3”anéai yarlanl<la “eMTolU K oYcboywu!
a“tasM w3b” atall Mmyxéan! (enMklar blMan 1&éalana(l:

E./> [[(<2p0<»)= |/(® >~ )e (N )-£0(IN Y- (3)
n n
B2 (3) Twtozaballté aguyMa8l at”  yanalllMan
MoyclalanaTl2.
Farar Mlayllk,

bo8'H'312 ya wtwlly H(x) 13a3lto{ga epa bo‘l8an {asocUity
Tlaéorlar, n/~ 3bu lazo<Hity rt~(lorlar kelta~kelll§18a T3balan
‘Yo'xlaMsb” woTteni bo‘13w. Har “angay n> 1ucbun

/A(x~Axm:r~q"
nTk3lyalar oYcboyH boUYsw. Onyn'!a8l

£AN(h— &)

Taletalll c knllTalatl ko™rarwr. Buyer(laTtaletank knH1Ttana8l
Téek3 K51az0élly 3w éorkr £ lar (/>1) nTutxy M(x) la"slto*£a
e8a ekanHAT! an8lalac!|. En</ C(x) -bo3bpga {a"3wio* nTK3Xxyas!
bo‘Hb, N la”switol ¢ 8a T3balan absolyml u2luks!2 bo‘13T. Bu
boMa (3) Tnnosabal any!(1a8l
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U (Epamees) — 4
KO ‘nw8lkla bo4lacll ya bu yeréa
ROb-g)-
Yopgoncla lewtoa 1 clan olcnEl be*OasMar™a ~o4sM 1cba MLUb
?2*)=£ +..+E{D-N"
lazocMEy LLAL(1oTl KKiAanHT. Tasoélly nm/iaor
=£ +.+4, n>\
“lawsb”3arayonTT§ cbe8arax clanyruyon”a “3akrasb” tlaclorl
boYacH.
Farax ullayHk, MNazocity wilaclordlar nTntly la™sluiol;
Nuwkslyasl H(x) Krater 3bariiw ”“anoallan&r8t (K Ko43alklcb
blan)?ya’ww

(1-*) In/#(*) =! ()
0
(Hapglua(an bart, a"ar

H(X)=~ TT1-F(r £=-7-
(9=, [LFOKE £,
Aeb ol3ak, (5) Tmnosabar KraTter 3bait! bHan nslta-n$l LLsba/l).
Ewl c(x) lagbynoluwl
<Ht:)=(1-e)e*H(<&)
Ten8HK bHar anl1/\aynidr.
Krater sbarl/8>a ((5) tvnosaba!) asosan, 0(x) (as3sTo!
VTk3lyabl £ 1aa$1T 0 18a 1en§ kicbH (ebuyakn™) bo‘lad/lya Koclor-
MkolLUT bo$1asi

%
R)=m=E".
0= (m="~
bewwa 2. TaszocHity Tluclorlar
KelTa-kel81Tn§ utuniny lag$tol nTk$yast H(x) (5) Krater

sbar(lw ~anoalanr3t. Bu bola
1~Pe(x) = e~SEBe ™ (X), x>0.
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1$bol YruorMa™ (4) forumla (2) len§Hknl HiobSa o!8an
Holcla

LLink3lya8a LLIbriélarir:
1- P,(x) =E.(1- e)™ =£e[(1- *) M"Y "m)] =
=EeT¥{-A("...+" )} e-KE0-"K _
beTwa 1501 eHlcH
EncH letTa 2 Tng yorclatl Blan kla8$lk n3k Jarayor<!aai

kazogHk eHHToLLIaing bosMar™cH kapllal Yning Har “aMay

AlyTtaHéal xIoéasum LU pat12. OMT8Mek
¥V vy

BboMUAT ya BH xI1 1a™sltlan8an lasogllly TLigowar, wlanmn§
wnwwy lansltol; Mwk3™yas!

H(x)="1-F(d:
0
FonTwk bHan anlulansin,
Har yangay *>o0 vcHun
TV =TTAX +.+ K>%}
lazo(Hiry T1/°clorw UirlAwinxr.

Teoreta |. 8u8‘rla lo‘loylan xIKXr,, laTT8 wnTUTLly
LLsuno* Miok8lyasl F(x) KraTer 3HarHT gko‘rSalflacH Bian
$Aanoallanlilsla BuHolclaHargawlay m>0 mcHwun

Awm)=e-nEacp{-*(I', + ...+ I,,(,)- n)}.

1$bol PollacHek»XTcbT-Beektan MNormmlabl ya letta 1£a

ab05an kazocLLik eHHTOLLIg1
y(n) =\-Pe(n)
Ko‘nT5H18a e8a boYacH. Bunpga paratelr e = ~—" 1=¥" />1. EncH

leTTa 2 wWN8 ~oWMasb leoretanT§ 15boHM beracH.
Taqlbo‘ylcba
Xk —+ K ~n>0
bo*18awl ucHvN leoreta 1 <lan”myMa™ naH]a keHb cHlgacH
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W*la 1. Farax “NlayHk, 5u8‘urla lodloylan x],x2..JlarTng
nTwn®y WuarToll F(x) KraTer sballM Kk korsalfach bllan
yanoananinTn. By bolcla bar ~anéay u> 0 ncbun

¥ (M) <e~s". (6)

Oxurg1 (6) Tvnosaba! bunclber§ 1en831rH81 éeb alala(H

6.9k KasoclLLUKk ebiiTolLLIs1 ncbmn 1kkr 1otonlaTta
(Marlws8allar 1a1b1)

Puylcla8l LLI3oéLLy

2(1) = exp{-KIK(() + v} ()

LLInk3xyaT Ko‘raT12. Bu yeréa K - bumlbers ko ‘rzalkicbl. Bu bolla
bar uanéay 3>0 mucbun

@ .

E[2(1+ * ) X

xAexp[/?2(X, +...+XK] =2(0-
BeTak, laso<llLly~arayon 2 (1) TarHn8al boYar ekan. Ay aylIk
TF Kasoelk ToTenH, ya’r
+= T{/J1(0<n}. (8)
B k ebUTOLLIK bHan, K(() -»», /-» @ bocl8aT mncbun (8) éan
£[2(r),r<o0] =2(0) =€"ix

len8/Ik keHb cLLMac
Bosb”a bTon(lan ~u)=p(T <&/ 4(0)=o0) ya blr ynuyMa"
exp{-Ain}
£[N(r)/r<o0]

len8UkT bo3 Maniir ({eoreta 1 bMan la’so3lang). Ceayd cpib
o4la 1 12k1, 1en8512VK 2(T)>1 baanl8ar ncbun (9) éan bun<lber§
len851281 (6) TmMnosabanT OKr1r. Mwuaosaba! (9) ka3oéHk
ebntoll gl E[2()/T«x>] T\afor bOan bo8claydl ya bnu
TnnosabaMan eletcnlar bl5oblasblar otlkarlb

Ce*n<y/(n)<Ce-3, ' (10)
rkk! *otonlarta babon! olat!2. Bu yeMa
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KazocLLk el Tolll p ncbun uny! babolarw (6) HwinosabaMan
Moygalawwb 1$bot el18b M1y T boYTaych.
OWT kTLLUS8an

H(x)

bel8lw lakroran ~o‘MMayT12.
Teoreta 2. XTMxLU yuMawas! p Twbal son bobw. O
boMa bar uyanéay n >0 ncbun
N
r(UPp !'—1-H(E|) (11)
en”3lWNc o'nn!l.
18b©1 Taysxwo! nwMyas! H(x) Mm% xtoblK litok3xyas! ncbun

T=-{1-nXx))

bel§lla8 1 ~o‘lab, xaylUrHk ywuklawasl p Tn% larlMan
Moyclalaiib (6) nwoosaballl!

X

r~y=1 iy ep éy/(ll— 2)\b(X)6r (12)

Ko™MwwbMa yo2ato!2.
0 ‘%-o0*x1é.>x LL3bunarllla ka3ocLLk eb™Mwoll»! u/(v) ar*wnes! un
bo‘ylcha. 04nychbl bodltaycl|sya’t 0<2<u bollSanc!as
yl(n-2)>\1/(n).
8buning ncbun bart (12) éan
, \—Hm) HWm) /[y
wn) >- i I(O_) + 1.35.52 */(«)e
Ox1r8&l 1en8s12Llb \p(n) wabalan yecblb, 1;eoreta 2 TN§

1nbonw olaTl2.



Ta’kMlab o0‘Hsb kerak bo4laélkl, leoreta 2 Tn§ lascH",
S5ufimrla 1o‘loyl 1a"$1101l Krater 3barHw balaltaaxan boMa bat
odin'l bo'Mb solayeracH. Bun(lan lasbgan (11) len£312Hkuu,
3n8‘mrla lo‘loylan laa3ltoll 3ubeksponexwa! “onunlar 3T a
1e§18bH boY anéa yaxsbMab bo'ltaych.

Ta’nl" 1. Tay3wo! Awk3xyas! F(x-) w 8nbeksponenslal yonumn-
lar 3w ii”a 1ef£13bH (leylwil?2, atar bar yarmMmky n>\ buXvn3on ucbun

1- F*n(x) ~a(l- F(x)\ x

asunp™oHk Tnnosaba! o‘nnH bo‘l3a

Yun~onga ko‘r8an ecHkk!, a8ar 3u8‘wla loYoyl lassltoll
KraTter sbax/w “axioallanllrsa, leoreta 1 8a aso3an KasogWk
ebinTolll81 eksponenslal a$lrplollk baboa efa bo‘lalll Anar
3n§‘vrla 1o‘loyl la”3Tioll 8mbeksponen$lal Hpéa bol3a, umyl(1a8l
leoretanl13bol ei3b TW NKLW .

Teoreta 3. Farar yHayHk, 3m8‘wrla lo‘loylwin§ la"$tiol
Mwk3tyas! A() 3ubeksponenslal gonwiiar 3THéa TeM3bll bol3T.
Bu bolpa

™1-A(m) p
Bu yerga oY t§LU ek

X

H(X)=— T -F 2)&, x>o0.
M

6.10. CbekH yau! «layoTkla|p kasocKKkebWTOLL p

E3laHb oUarxrk!, A(0 klasslk n3k]arayow boUsa, umng ncbun
kasocHWc eb1Ti01%1 (cbek3k yan! oraH Ma)

yi(n) = P(n + K(1) <0 Blror (> Oucbun)=/~1r K(() < ~u|
lenfHK BbHan anlulama<ll ya bu ebHTolUK Pollacbek-XtcMn-

BeekTtan Hplga8l :Motw!alar wkn Mopaknag!.
puyliia8l

AMMN=1(TE (r)<-n)
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eMuwrolLikxn a(0 Jarayonn!ng cbekl/ [o,r] oraH™Nga “kasck! bo'3b”

eMwollI8]1 &b alasb labHy bodlad] Bu eMuwrolllk wmcbun

PoMackek-Xwcbui-BeekTan ipMa8l Fotwlalar o6wH bodltaych

ya wular ucHvn wa’noS8a e8a bo‘l8an Tunosabalar layibly

xaraklercla bodlecll. By Turozaballarc™an ba’2lMant kellraTiz.
YwuorNa bunclber§ ko‘raalkicll s

* |e*[1-F (*)]<& =1
0
{enflaTtanT§ yecMT! ko@1T3LLIéa KTIA18an ya wéa

K= |nF (2)-1
0
NTK3xya atlan8an edl

Yap~a bo™1a bodl8an buniikr®
Ma’1lnTk1a

> n ]
lena/k Ban anl™Man8an K Tr™orT  yadaa boMNAM bo‘l8an
bunéber” ko‘rsal/lacLLl éeb alalad/ XaraxlemsVika K() T Llboba

o!8an bollk,
yin,()<e's@

ya™l8a bo84H™ bo‘lS8an bunéberg 1en$312181 peb  aklllyclll
Twirosabalw 13b0l eHsb TuTkxn ([1]).

6.11. EbinTollK ~1,*) nckan asltpCollcapprolwTa($lyalar

AyHb o4Yli8auiclek, u/(n,() ebHTOLLIK mcbun Tay)uc! Tuno-
3aballaTT8 Ko‘pcllHs1 asbup™olik xaralleMa bodecl], Bularwing
orasiga cHLLILon approksir a 131ya8a a3o3langan 8eSerclal Normnlasl
TLL T LLIsoManaés.

puylcla8l
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NTKXS)
Yo -
NK\K)-c  u (NK\K)-cY

bel8Masblariu Kia!2 .
Krarer-bwl(1ber§ leoretaslclap o‘r8arta8 3onn! C blan
Bel8llayT12:

K\K)-c1n

8e8eréal (1978), wm (->m 3bunmay oL8ar$akl, (*- mOr/
cbekl/ Tlaiclor bo4sa,

(1)

asknplorik Tortmla o‘nnll bo‘H$MT 15bo0llaSan. Bu  yercla,
ofanlf8laek, o (x)- $langarl norta! 1aa31T o wu belSMayal. Muwo-
3abal (1) dkanko nnaéla, kasoclLik ToTen /=mnT8§ m<m 3barll
bllan o1t8an 3sbarl/ll eMTOLLIS1, «->», r-»00 3bunéay o&8anb,
(r-nyQu'T cbekH nu/N\mor boclza, o41a “ryTall ny ya al3per8lya$l
Wi bo‘lfan norta! lap$ltolfa ya™la$ba<. Bungan xususly
bolga, ya't v TnpA Kara alytallanga - 2464, nyo+ 2~w”) yal
oraH8‘1aa “ka3og boHBbHK” 0,95 el ToLLIK B lanro‘ybensbl keHb
cM”acii.

8u8'mrla koTpanlya$lnT8 kasocLLk ebHToLLIKlarM o4 8aushb
Ta$alalanga (Hllpion approk$ltal$lyaning clo'llatsb| - Klabblk
n3k Jarayonltn§ irayekionyaiarl Tas$blablannl T03 rayl$bga
0428arHr1b, nlawl Y1ner}arayoranlng lrayeklonyalarl bllanalta$b~

1T8b  TuTKINHE81T an8lalagl. 3lLLRlon approk$uuaisyasan
1byaalaTtb

na- pfipl + O -1 +p/lpr 2p/ipn

\I((ur + <7 v +<2 "a(N2+0-2)
la'Yibly n)rrnlarng o‘nnH boH3Viu 1860l el1$bTUT1CT.

Bun approk$iralflyatn§ araHy Msoblatblallh Lo‘Har$liwuii
la’t T layé18an $harllar [4] Tono”raliyaga kel gan.
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6.12. BosLLlanYcb kaprll kaia bo‘18anina ka$o<LLIK
ebHToLU” ncbun a$ltp(ol|k Cortnla.
Krater-bunclbers§ iieoretas!

TaxlC 1. Ta”sHno! Awksya F(x) Kxawer-bwr™ber™ 3bariw!
uanoallaMxracl! éeyWaé!, aSar Blurclay wwmsba!l s 3on  Tay]ué
bodHhK

A |eii (1-FOx))A =1 (1)
0
len§HK balan!sa. Blwcla s buwklberf IlcorsallacM  (yok!
Koelll131yenit) <leb alalacll
Har ~aniay r>0 ncbun

K(r)= (eNdlf(x)-1

bei1811agbLu KLL1aMM2.

Bu punk! <layorl<la c>/ly 1en8812Mk balanlmaE <leb
LL3obkynur, ya’l xay& KHKynkkTas! p>0.

Teoreta 1. 8u84na loiloylan LU pTonm F(x) Krater-
bunéber§ sbariT ~anocamanHr3T ya 3bluklay 10>0 TTbaX 30n
wayu<! bo*Hb

K(r) Too3rTro
Hwk Tnnosabal braanbT. Bu bolcla

N *k < "~
N ren o) K'(ﬂc)D:cl’n

18bi1l0 6 3. punkMast (4), (6) (en8HKlar<lan

1- p(n) = 1- = +€A[:[1- ylm- Dl1- F(~)1£

M

A FO) Au-2){-F ()
0

Ya't “yl(la8l
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® u
=~ [1~F (b, +~ |</(>-T)[1-F (r)]& (2)

\Y 0

LUnk$iyas: £ Krater 3bariT anoallanly*8arH ucbun
[~F(X)]

bxror Hr ebUTolLUK 1a”™3110ollnTE ncllk Mokaxyas! boYap!.
Ten™HK (2) Nw§ bar xkkx lowoww e §a Ko payiinb

e">N =~ [[1- FER<E+N Nem- ¥ (M- r)e*[1- F(:)]cl~ (3)
0 0
len8laTtaw bos ~Mavnr. Bu len8lata 4Hklaubb” Jarayonlancla
TMb1w rol o6/naycLl, Masbbur “1[klanlsbieoretasifa” asosar,

B wu yercla
ANI{X-F(pawn, (5)
Q=" [1- F(N]ak. (6)

KraTer 3barlléanya K(r) iank3sxyaT aw”layc%an len§Man

00

A le b[1-F@lab=1 AnrF()-1 T

Tunosabalar keHb cM™acl. 8bun<lay "LUK bun<lber§
koelLI131lyenll s

K(N)~~5 (7)
lenf£latatnE Tnsbal yecll 1! boYalll Bn yecM TnT§ waym<lAgl
leoretacla8l k(r) Wntolcslyatn§ r'lr, éa cbek3iz 0‘3lb bonsM
3barHéan keHb cM”™acl.

Oik8arTtas 3onlar c, ya c2 ucbun aBcba 30ééa bo6l8an
Trodalarra lopaTl2. (Jmyl<la8llenglklann yoxa o1aT IX:
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- (8)
A AA

Lcla cpyn! boYwa™an nwlollaZalar yoréart!(la
KXX)=1" "), |28 =1 (')
0

Tunosabaldar o‘nnll ekan118§w leksllb Ko‘wb TUTKT ya nlaréa
a8o3lawib?

A.
cK

%#\ﬁTM _®/\)_ATM _!)'
1p K\s)
P ©)
cAy 1+P)y*p

AEnaTcE)Dl 1) larw (4) «en§ukka s0‘yS1 {eoretawne «bolAT

°lal w ellléan leoretaxlan bo3blané‘lclr kKapM a Tné Kaia
Mytallarlcla

2E5



*e. 10
} K\rll()-c/ﬂ (10)

Dpl'bly MNorwmlawng o6ain!l ekanH81 kelTb cMuaél. Munosaba! (10)
Krater-bnngbex” approkuwHalllyas! <lebalalac

Krawer-bungberg 5bax1tTt§8 HaarllBlll wcbun 5uwla
lo‘loylan 1 }31ToXTT8 ek3poneswa! Toweniar!

0

£exp(’\): erxc!F (x)< 00;

uan(laycllr />0 wcbun Taylu<Lls: xaruny 3bar! (KKT ututan
ayl8anéa? yelllN eTa3) bodladl Bwu {ascHut 13bollaycl18an
T!18011aTT8 KO‘P1T KEVLLI3K TW NKT.
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VIIBOB. PAMAMETMK BAHOBASH YA M"AYTA
800 ‘lUTABASH MASBALABAIO

7.1« 8LLI18MK baboEar narar“yask ek eHiiar!

8ng‘urlll 10iby1 1&KnNo&TNE KO ‘Mw32n Tadwn, lekw nwng
marklLIxckp parateMar noTa5lwn bo"l8ancla, u'art benl8an
l:anlawna8a 103 ulUlb babolasbs Faollyallwing Tukar-
Tako” bodHBMSa L xTa! ulack.

Paratelnk bakok3b Tazalalan8a oYlsb(lan olckn, winutly
8la/Bl1k babok3k naxanyasining§ asosly lwbuncbalanu ya Te-
&x1lant e3slaHb 04aT12. OMT8KKK, xb...xn -1a30c1LLy rurckar x
Tn8 n la reaH2al8lyalan<lan I1hboral lanlanta bo@l3ln. Farar
ANMaswrk!, b 1a8Cklllly t178ornT§ 343unoH, rwa MuwycM
notayut parate!lr s ar™H8lcla Ta’lmt Bo'13T (parate!r
B =(&,,.Br) Ko oYcboy Bbo‘VBM Tw nKT). Tazociny Tluéor x
wn§ Of3uno! NTK3\yasnn F(x,s) <lebbel8llayTl2.

BeTak,

F(x,8) =P(X <x) =P8 (X <Xx), Xe A
Bo*Hb 0 Xil'& len8likcla p eMUNolLIK s paratelr§a boSitu, bo*laiil
(p =p8). Tasochily LLIMéor x absolynl urMk3™ boY”™awk, /(*,*)
8kQyo: blan eMunolLik 21cbHK Mwk8lya51T bel§llayxwur. EslaHb
oauil2kl, /(x,s) 3bunéay nwk3rya boYaclkl, bar yanaay xef
mcbun

F(x,8)= | /(n,B)cln.
—0

Tazoély nitugor x cHskre* bo‘l8ancla, / (x,B) 31T¥0! bMan

nwng ebitoll k {au3aToiT bel§llayTl2:
P(X=x)=/(x,8\ x=0Q[

Parateii’ 0 nT8§ baboksb éeMan(laslanlanTa x =(xb...,xn) MNXN8
nTk33yas! LsbunHac (bu unkslya parate!r 0 n!'n§ ulyrtallan
‘b laTlda o “2»aracH),
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Haw Ta lanlanTta x n?n§ iTk3lyalarl(lan sbgaexy
& = &(Xb ...,xn)

MTK51lyaT lanlab oH3b T a 'uml bo6lacllKi3nnT8§ ncbmn

Tunosabal! batarl3t. Bu yerga « 81T1yoltnf Ta’nosl Myxck X
la’rllariia anlalasbHnla(11:
1) Wink3lya #=0(x2,....x") 3LluTa3 babo éeyHacM, a8ar
E&(xb " x 1) =B Q)
len8MK balanlsa (bu yerclaTaletal Kk kn!HTa bel81318a 1niiek3 B T
KWwilEarin Xb...,XN1laso(Hity Tluclorlating bar buwining {austo!! B
parate!r§a bo&Wu ekanH§18a x3bora sllagl). Babown” 3L pTasHkK
x033a3! é(xb..xn) baboTn§ bar xH lanlantalar bodylcba
Msoblanfan slytallan o parateltln§ bacpaly ~lyTai alroicla
AmyunylasMb bonsbuu! analalacH.
2) NnTk$lya & =E(xb...,xn) paratelr B ucbun Ta5w0ll babo
(leyHacH, agar 1xiiyony e >0 ucbun
Ww nrn,_N)_B(<£)-1 (2)

Tnnosaba! baJanlsa. ~Uwaa3 babolar ucbun, n'lattg 1a’noH
bo*Hsb x033a3l
{<9@as ...,m), Ir>1}

lazocHity T!”clorlar kelta-kelll§1 ncbun kalla sonlar ~onunT oGinH
ekanH81T ko63alalll. Bu esa lanlatnanté ba]tl oiBlb bonsM
bHan, B T € or*aHbabolasbar"Hy!08b13b1nl bMracH.

OowTan, 3laH3HK baboTn” aw™Hy! n3k TK3*yabn bKMan
xaraklerlanacH. OéaMa

58(8) = EB (B(Xb ...,.xH) - B)2
Kyackaiik nBk WTk8lyaslclan Bayclalarlacll. ASar B(xu...x,) babo
8llita31l1k xo053a318a e8a bo*13a,
58(B) = OB(Xb ..., X,,)
len8HK 04inH boYalll ya wmT n3k! koMK bo‘l8an babolar
nslll yorroy <lebAWwbnTab TM TKT. TanlanTa ba]tl n lik3aMan”an
cbekH 30n bofl8an(la, 1xTal boclta8an babolarnt§ kyac!rallk n3k
luk$lyasl c}mylaao blllarw~éor bOan ckeSaralan8an bo4lacH (Kao—
Krater len§312H8Y.).
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3) MikBlya é(x{
HAanclay s(xs ...,xa) babo ncbun
58(B)<5Bh)
1en8312Vk e parartelTTy bar ganéay alytarlancla o ‘nn/l bo‘1sa
8lansiik babolar uunsbéa, yalln lwiantaclan olT8an

nTk3lyalart HOplsb(la “toTeniar TetOJ1éan” &y(lalawla<v. Bu
Telo(Bw 3barMab o‘iannz. Farax Mlaylk, parateii’ a=(",...,0r)

0‘lcboyl r bo‘18an yeklor bo‘k T. TaublTol F(x,s) parate(r s 8a
bo§‘LUsabo*1éaT ncbw Esx k LL3ocBiy nitaclor X wné A-cbariibH
ToTenian bat s 8a bo§‘IMs bo*la<H Onyl1(1a8l
p/\By,—,Br) =EBX K, k 1
bel8llasblu Kin1aT12. ETpWw K TOoTenWar éeb
~(X1 +eomt*«)
1£o(Mar8§a ayinla<L|,
MoTtenWar TebOcwné Ta’nos: narany Toteniiar ~.(0,....sr)

larT eTpw K ToTennanja lenflasbltb

MK(01,~,Br)=" +~+4)> K=b%~,r (3)
len§latalar Wi3"eTasku lasbkl  e/Bb<lan [boral  bo*ladii
Ten8latalar 3151etasl (3) W K,...,sr larSawusbain yecMb

B(X1,...,xm) =BL(X),....r(x), XxX=(Xb...,X,,)
yektOr babolu bos alMaT12. By babolar Ta 'rnoH bo*lad],

Tasoallly Llséor x wrlmks12 ip<la bo‘Hb, unwg rkbHK
Tislyabl /(x,s) bo‘18an bol<la (xb...x,) lanlantawn§ rkbUk

nTk8lyasl

LUxsb ...,xn,B) = X\/(X],B)

tenallk  blMan atalana<. Bu b(..B) WNTK3lya ‘basisiai8a
0‘x3basblK” Vink3lyas: <lebalala</l
8laisiik babolar naranyasia Ko‘p fAo‘llarla<%an “Tak3Tal
basiisai8a 0 “‘x3basbllK” Telo<1TT8 asslcla ba™sarga o ‘x3basbllk
MTKslyasl Lixsb...,x,,8) WN§ Tak3wal (enf Kaita) AN yTalT 1a'T T
elFain™an B =s'(x1,...,xn) NTK3lyaw loplsb yola<A, ya’Lu
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1en§Hkww ~anoalanHracH an nTK51yaw 1oplsb kerak boYacH.
Bunéay wanl bHan lopl]8an 3"aH3Vik babo B* - Tak81lTal
0" x3basbHK babo feb alalacH

B babow ToMyaiiw x lasocHity nurclor (M3kre! p(la boY an
bol(la natoyx3b eHsb “mlay boYacH. Bunga MTK3rya Lixwb,,.X%,>8)
lajmbacla aynan x»...xn Alywallar kuxainHsLl ellliwol 8w rfoéa
Aa(H.

1nvllly raYlsb(la UWsbunarlk!, ebHwolLan kalMa boY”™an
bo(Hzalar, ~ol”anlanga ~ara8ancla ko'proy, ro‘y beracH. 8bu sababH
Anylpanl xulo3aSa kelsb Twnkw: aSar x»..xn lanlamwarn§
larkibl Hrpa 1a’1nT boYsa, wry ro‘yob8a cllsar™an bo(3anT§
ebiwwtolllst kaia ekanHs: asosll boYacH. AyWMlpanlariian keHb
cbx"acllla, b{xv ..., xIM0) bacgoalfa o ‘x3basbWK 11Tk3lyalu Tak3iwal-
lasbllra(i8an (kallalasbHra(H8an) paratelr 0 wng ~lytallanT
lopl3b Ta”*3aé”a Tuyoiiy bo'lal. 0 £ naybalicla, b MyTalar

Ab(Xb ...,Xn,B)
4B

lenflatant8 yecbunlan boYacH 1)eTak, Tak3una! ba™pgalSa
0‘x3basbHK babo 9=9*(...) ox!r£1 len8lawawing yecbun! bocladA

7.2. 8n8‘nHa (aoHyallla ko‘p go”anOalll”an < 3kre(
CamsunoMar \ a nlarnws§ paraterirlanw babolarl

Blnotlal lau3ltol. A8ar 3m8imrla riskl x laso(1llLly T'aclor
cWiskre! Vip(la bo'Hb, nwing sabu! Macl18an Ly Ta 1art

Kelta-kelHkL lasbkif el3a,

/(x,B)=PB(X =x)=P(X =x,B\ X=xb X,...
eblioll/klar, x  “asocHity rw”éor “3kmoHNTA  cbaslola
Tk8lyalarl (1eb alalacil

Cbaslola A TKsiyas1
[(x,B) =/{x,(T,p)) =C*px(1- p)TX,X=0,1,...,T
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boYs§an 13a31ltol-bToTlallx[81T0l écb alalacs, B la”3ltolnT§
parartelrlarl:

Tte{14...mn,...}, pe(O4).

A8ar x cl/Bkre! laso(lLLly T15q8or, paratelrlarl T ya p bo‘lgan

broniialla™3lTol8a e8a bo‘13a,
EX=1p, OX=Tp(1- p), EX3=Tp(1- p)(1- 2p).

Paratelrlan Tya p bo‘l8anbToTlaliaasiTtoini boM"H™MK T
la Betull 1lajnbalancla eblltolll8l p=P(A) bo4”™an bockzaTn
ro'y bewblan 3otn! 1&clataycii8an lasociny T <lortnf lausLutoin
<leb sabul NUBb TUTKIN. A8ar s=(T7%) (leb uabul Mak, ya’t
lkkala parateMar bat notaluTt bo'lza, ToTenlar TelocU
yorclaruicla

T=T(Xb ...,XN) X-Q(Z , - n X

babolawil oH3b TMTK1N. Bu yerga

“M e ‘Fl

ya [a] 8unyol e3a, baslaly son a Tn§ buiiw AsTrni an§lalacll
A8ar B"p boba, ya’'w £rapX parate!r p nota’luTt boYsa,

Taksltal ba"aifa o ‘x3ba8bHk TelocH 0”aH

p =p(Xb .. TH =?

baboT loplsb Tw NKT. By boHa bawaif£a o ‘xsba8bHK iiTK3Mya3!
ncbun

~P) =|\I'I/I Nixr p)ZpTM(l-p)T~TMl_|_|10%

len8HK ,0‘riuH boYacii. Bum 1(x,P) #TK3*yan! p boyoba

Tak3lTtallasblTt3b

Tax b&1 (x,p)
0<p<l

MMyTalr 1op3b Tasala8l bHan leng kvucbH bodl8at wmcbun,

baulual8a o™x3basbHk len8lata8lt
a\o£l(x,p) O

Ap
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Ko‘NnT$bla yorrsb. LUMLLKLL.
EncA

n
1081 (x,p)="T 108p + (T~nx) 1oE(1-/>) +£ 108CYy
/-1
len8HkKwW bl18ob8a 01Man bol<la, oxkr len§laTtaTt
A G L S
ap p 1-p
Ko‘ru!5b8a kelUrarTr. Bu len8lawai yecMuu!

—5=X
P=p=7
Tak3lTal b&u[uaXfa o ‘x$ba8b bo‘18an 3&H3iK babo bo'la(. O3on
“ek3blWb KO‘NM3b TUTKIMKA, p=~ noTtayuT parawelr p ucbun
T

oplinal babo bat bo4Ya/l.

Manly bwouuat layu8unol. Cbhaslola J1ITKslyas!

I(XMACA~A~Na-pyY ™1, x=12,..
bofl8an lau8ltol - Tanny bronmal 1a”siTo1 (leb alalac/l Bwu
la”$nnolnT§ parateln s =(T, p):
Te{l,2,..}0<p<1.

Maniity bToTlalnasTt 101£a e8a bodl8an laBo<llity ruwclor X

ucbun
EX=T0-~P) px "™ T(X%P) _T(1-/1?)(2-p)
p p2 V

Paratelrlarl  ya p bo4™an Tanity broTlallag8iinol8a epa

1a80 (Miny nnebrr
X=X+1

Ko;rlliBb(la yo218b Twnkin Bo'Hb, v yercla x 1a8o<lllly TJuclor
ebluilolli8l p =P(A) boY anmbiiror n bocbsawi* boH 3kla)nbalar
kelta-kell1§1cla8l bocb$arng nYy benna™an +- cblla]nba8acba
ro‘y berlsblar 3o Vocla elacH.

A8ar o=(T,p) bodlsa, ya'w Ilkkala paratelrlar noTa’luT
bo‘lsa, T \,m p ncbun totenllar Telocb onaH lopH8an babolar!

(*-1T

a2- X +1

T=T(X)

2=1-A (6)
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Kodransbck bo‘lad ]
AS8ar B-p to4l3g ya'w p parawelt nowayumnT bo4sa,

pP~p(X)=— x (7)
X+ T_n
rocla pvicbyn opHTa! habo o' 1alA
Ba21 Holla<la Taniy brorlal 1aa8mo1 51&(la ckasllla
NTK3lya51

/(X,B) =CE+x,1PT (1-p)\x~0,b 2" (8)
yok! cba5lola Nnkslya8l
/(X,B) =C A p T(1-p) T-X,X=T,T+b... 9

bo' 18an 12581 0 1 LLBbvn/AiA
Formnlalar (6) ya (7) B/an benl8an babolargan b1 1kkl boMa
Foyclalatsb Twnn boiltay(H. KellrH an £5ommlalar<lan (babo-
larclan) £oy(lalatsb Tw NKT boAl3H uchbun x- (b lanlanTa-
Tn§ eletenllannl “myMa™oba alTasbiilb kerak to'ladt (8)
Ttol(la x lanlantawng bar Hreleten!18a1 T (xr+1,,x1+1)
lanlanTa8a, (9) bolll e3a, x lanlarnatnf bar bxeleten!lt T-1
S8akataynb, ()¢-T+1 , - T+1) lanlanraS8aoYl3bkerakbo'lacH.
OeoTelrlk *au8Hno*. Chaslola M TK31yasl
[(x,p) =p(1l-p)x-\x=12,...
bo*HK parate!r p e (0,1).
ASar laso(1lly T1aclor x §eoTelnk A3kno”a e§a bodlsa,
EX = BX = EX3={1~pNe ~P)
p p2 p3
bodla 1 Ceotelnk lasltol: Taniy brorlal 1a3a3Tol:nTE
parateln NyTaiicla8l xvsmn3Ty Hll bodacl
Paratelr p MrBopWTa! s3iras 3lallsl/ik babos!

% =9(x) =-----*Lk

Ko4T3b<la bodlacH
Pwna3sson (a”*3mnoi. Chaslol:a nTk3lyasl
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1(*>*) =gre Nx =012~

forwmla Ban awplanacll. Paratei fle (0,»).
AS8ar lazoclllly lurclor x Pwuaszson 127817 0 18a e8a bo4sa,
EX=NX=1
bo‘la<ll Alolrncla gayc! oYawl7kl, ox1r8l lenéHklar Puagson
LW"$mnol ncbun xara&ensiik 18l (kritenya) bo‘TTbxiztal alla(A.
Parate”r s ncbvn
A=N(X) ~ x
NTK51ya opLiTa! 3raisiik babo bo‘1al1

7.3.8nEvr(a *o1loy| niia<loruf Ko‘p soYlawla<HEan
urivkx!y. Mp(la” (au$wo(lan ya nlarwng parate(rlantu
babolan

Tek18 (a81wo(. 21cblk £vnkslya8l
[ (X,&=~1"1x([a,b]),x€4

Monnunla bilan awManacii, paxawelr -00<a<b <;
A8ar x laso<lllly nHAclor paraweMar! a ya b boY™an lekls
18781T 0 18a e8a bo'l3a,
EX="0X="EXkK=_~"n _~n KLLX2
2 12 (*+1XA-B)’ 4-
bodacl. A8ar B=(a,b) bo‘l«a ya’'w lkkala paraTeiar bat
nota4uT bo‘l3a, a ya b larung opiita! il Tas 8lal/8/ik babolan

1
a=a(x) n LM X; ~ wax Xy
n-1 1<]<n 1<]<n

b=H(X) nTax x; ~ TT X,
n-1 1<<n I<y<n

o lacdl A8ar a=o0Yya s =v bodl3q paratel:r v wng opnta!l babos!

tr>- br)// X)- ﬁi-lTax X,-

n I<]<n *
MTk3lya Ko‘nusblcla arMana<ll.

CaTtTa - (aumTo*. Mo3 kelnycbl acbHK N TKs1yast
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0, a8ar x <0 bo'13a

70.0) A _xa-ex, aearx>0b0la
M@’

Buyer(la r(a)—Eylernw§ Ouwmu MNankblyadl

T(a)™M\xa~Ir~x<x
0
ParateMar: sa>0 (TassMab parateM), a>0 (lorTta
paratelrl).
Apar”asogllly nusaclor x parateMan a ya a8 bouy~anOartTa-
lan51T1018a e8a bo“133,
a(a+l)...(a+k-1) b no

a a
far=" IMI=5-, EXK=-#---i it 2
3] X

’
N

bo‘la1 A8ar B=(a, 1), ya’w lkkala parateMar baTt nota’lun
bo‘13a, ToTeniar Te(o</ babolan
—— X
a=a(x)=-;r, d-Ax)=—
Ko‘nwsbclaboladl
A8ar s=x, ya'T &sal x parawelr nota’luT bo‘lsa, opiLua!
3rLiknas babo

X=X(x)=—’>\(—

lownula oruaH lophe<lb
Ko‘r8alklcbW (ek5ponen8lal) Nasswwio*. Mo3 keluyclll 21cllik
nok51yasl
ro, aSarx<0bo'l3a

N

N [Ae™vr, a8ar X >0 bolsa.

Parate”™r: sso.

Ko‘rfalkobll lassurol OatTta - lassltoltng
alyrallcla8l xu3way boH bo‘laH

A8ar x lasocMy TxdoT parateln A bo‘l8an KodzaikicLLh
las3lTol8a eSa bo‘13a,

a=1

ExN, ax=\, EXk=4, kK=\%...
X X 2 AK

295



boYacLl,
Parateii- a vucbun opllwal syinas 3iinsink babo

1-1
N=n(x)"~n
Ko‘n T 8baa e8a bo*lalll !
(w k™

Tt KO<|LToa K="»cL
a8ar x <0 bo1%a

/(x,B) =
» a8ar />0 bo’ba

(r~D?
n braparatel ) toal5]/labNeauwen
A8a, raso<Miny Tlo™r ° @™« y* B'M'’
N parateMar bHan), *an3wlonifa e§a boYsa (« ya
No=— B>X=—1_} *= (b-xk+1)

N ar bgnkcH. *~K2'-

ToTenar T o™ b N ar ™ 3Parallk{rlar bat n°Ta’lwn bo‘RBa,
+1, /=1,
pi3

Ko‘nT3bcla bo‘lacH

aifaas babo Cmcb 1 A “ PalllMelr nota’luTt boYsa, opiTal

L1

M~ 1 (x) ~— -XK
TX

nTK51'ya bHan at'glanach.
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Clperek$ponen$LL (au$ltol. Mos kelnycM 21cbHK Mnkkryas!
'0, a8ar nr<0 bo'lza

y{x.0)= ’Ilp’\fl"e KX, aSar n>0 bo'lza
ParateMar: te{1/4.,.} ya
P~{P*PT)> Pl+—+PT=b K=12.,T JI=(\,..JITP
%0>0, K=12".T.
20cb11k LLNK3ryasx y(x, 0) n T8 ko wsllgan Taywn boYaclk!,
perek3ponen5lal 1x]31T1ol cbekH 3oncla8l ek3ponenslaliay3it o 1-
wrmnp p =(pb...pT) ellUTollklar blan “~onsbTtasMan” LLBbkA
lopanl.
A8ar lazocHiy nHcbr x §lperek5porenslal 1s°\31Tolwa eSa
bo‘13a?
T nn. TN r Tn P
) Y b-1>,
Tbrmmlalar o4nni ekan11818a 131roncb bosll ALLBb slyln bo*1tay (1.
Olperek8ponenslal {auy3Tio! parateMan 3LUrHK Tbabolan
ucbun at” ko‘mnisb(la8l fortulalar loplb bodltaycH. bekT
araHyoMa 0=(T, p, /) parateM aTT8§ 3bH3HK babolan basl”al8a
04x3basbHK InTk31lya$l

1(x,B) =1\/(xp B)
>
1foclatné 3onH Tak3ltallaslUrlsb wsuA yorgatMa yelarll
(larajacla8l ar"Hk bHan bl3oblasb TUTKLW .

YeybuH Cag$iuo<i. Mo3 kelvycbl xtobHK 1\Tk3lya$l
ro, a8ar x <0 bo%@

[Nax e , a8ar x>0 bolsa.
Parartelrlar: n>o0 (taz3blab parateM), a>o0 (lorra
parateln).
AS8ar lazo(Hity Truéor x pararelrlar! Aya a bo‘18an Yeybull
lan3lToHS8a eS§a o' 134,
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£r =f|-]]ar( I/I oxX=n al'\a

EXK-X "al A +1°0=11.,

Fortnlalar o/ bodac

Yeybulllauamoll a =1 boY8ancla, ko ‘raalklchll (exk3ponen3slal)
laaslTol£a aylaracH.

Paratelr a Tw* 3"aiis/IKk babos! (B.HO. Kopones, B.E. BeHUHT,
C.A. WopreH MaTtemaTnyeckme ocHoBa Teopun pucka, 2011, 496

cTp.)
3
3M|1+-|T |1+ 47
H > |+a||+|/|+21_|)

2)%

rr=

Mi+— T 1+
a

len™laranl yecb1Tl ko‘rr13bl(la lopHacll Bu yerpa
B=FR"=-VX -73
T 3+

lasa3nnolnT§ asuwinelnya lanlanTa Koelll13lyenll.
Paratelr a Tn§ glytallan Ta’luT bodl8ancla ya na>\
1en8312/k bajarl8an(la, A paratelTT§ 3rLiynas oplunal babos!

A=A(*) < 1 nx)==+x/
1IMEL M
< TIxX)™Na
bnnnlalar bl/lan atanac!l.
Ko‘pcblik Twllllarnt§ Mkncba, Yeybull 343woii, OaTtTa-
1ay31iT 01 b/an HIr ualorcla anf£‘urla loYoylan mcbun eng “wmlay
~3kno! Toclellanclan bln Msoblanacll

bo8norTal 1ausaiT o 11. M03 nobHK VITK31ya31
0 a&F x<0bdla

(xD) = P a&ar x>0 b0la

ParateMar: <10 (Taszsblab pararteln), -oo<T<co (I"orta
pararteln).
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A&ar laoclllly rurclor x paraweMan cr ya T boGl8an
lo8nonnall3a8uitolfa efa bo'l3a,

EX=exp|™-+TK OX=ea2+2T

K2a 2
EX =exp’ +KT>,K~1,2,...

lenfUKlar oin/ boYa<H. Bu 1a30é1ly T 1°<30TT§ 3u§‘uMayly
KOMw3M Jucla baw awu; a8ar r “aso/ILLy nns<lor parate!rlan /Tt
ya a2 bo’18an nonna! 1ana5171018a e8a bo4sa,

X=eY
lasoglily rw”/N\mor paratelrlan <2 ya T boYgan lofnortal
lasi51T018a e8a bo'laal.

Paratelr + nT£ opuTtal 3H)1lwa5 51aHb11K babos!

I 4
T=T(X) =—]I Ix -,
nM

paraTelr o2 ucbun esa, opllTa! 3LiT a 8 81ai311K babo
r \

&=8&%)=-1r]; bx.—AMX;
qa-1 —\_I. 9K
Mormlalar bHan lopHa(H.
XbKyanral: 1”817 0 1. OrocLLIK claralabl + bo'18an Xl-kyaclral
la”51Tolnw8 ncblk iTk8lyasl
0, a8aTx<0 bo'lza

TXT-1lexp\-&£- =

275 I-(
["ortmnla BHan amlslanec]L
A8ar lazoélLly nuclor x o/ocllNk éaraja5l + bo4 ™ an Xl-kya<lral
13317 0 1£a e8a bo4l3a,

/(X&T) =
a8ar x >0 bo15a

1.2,...
BKT\ T
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ParaweMar s ya T wucbun wowennar TelocH bHan boall
Allna<V18an 8LLI15/K babolar

X=

len8latalar 51%1;eta$lung yecbunlan bolacii.

Keley-Aays {ausnnoii. OxoéHKkK (kra™as! T =2 boY an X1-Kyaé-
TX laa8uynol Aeley-Kays ~37i0 H cleb alalagl. Bu lac*8TiolTnE
rkbHK LLnk3lya51

Keley-Kays ~3Tw i parate!n s ucbun wotenar wsu
orsiaH lopH8an en§ 30éaa 3"aH3HK babo

KO ‘nw$bcla boYacH.

7.4. Ekkpretenld tadntoMarwn” 8ug§‘mrla 104o\1
TockH”™a TuyoliyH”HH (ek«bl1n8b.
XbKyaiira®™ Tu\oliyH K Knyenyasu,

Blror ~oxask bolalwn§ walewaHk ToclelMw o ‘r8arulayol8an
Marayon”a aclekya! bo'H8bliu 81x113UK TMYo"HK Krkenylarl oruaH
{exslliTlacH Bw bancMa lanlawnacla berlacHoan ex$perlrenlal
TayuTtollarnTtg, 3m8‘wurla lo'loylws Ilocla elacHSan X lasoélLly
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nH”cloTT8 19MUKAL F(x) =,p(x<x) 8a Tnyol'ul81nl Xl-kyaclral
knl:eyrly o~al oirf£anariz.
Farar MscyLl,

XM Xn
notaywn f(x) Dk}3Tio*£a eaa bo*l18an bosb lofplataan olt8an

lullanma bo"bT (ya'T Xb..,xn bo§8W%12 ya wnwnly £(x)
N3nno”a e8a boYan (asocMiny Tluclorlar). Bu f£(x) la”sltol
NTK3xya3Tw g Ko™MT3MT belNVaycli8an £0(X) X&cpunoX (Toclel)
lanl' eH18an cleb lMarar uMari2. Tanlanwa xb...,.xn bod/lca bu
TocleMin aéekya! (wwuyoindp bo'lBblw leksblns5A  (o‘r8awwsii),
F(x) =¥ ekanN Ve(1aM $laisHKk £1poteaT leksblml blan
1en8 ke bo4l8an Ta3ala bo4alll Masalaiu yecM3Ma X1-kyaclral
TUyoMK krllenyziclan loyclalauB AT TK T. Owylclab12 kellinl8an

viknu 3larMab o “1aL12.
Benl8an xb...,xn lanlantat larllblab

X (\) <x(2) < -<X(n)
yarlaizion “alor ko™nt3HMa yoraxwr. Bu yeréa *0)
lanlantawng; en§ lacMk eletenll, x”~ e3a - lanlantanTt§ en§

Kava eletenin ekaMi£iT esbUb o0‘laTl2.
Farar allayllk, a\& b - 3onlar

a<™Mt), b>X(n)
1en832Ukiarmt NanoananUrat. OeTaK, Xb..,X, Jlanlawnawing
MNaTtTa eletenl:larl (a, b oral™éa JoylasiA™an boYacl. EncA [a, b)
oralaw odraro keslsbTtaycM£an k la

len§ bo‘laklar™a ajraiawi2. Fonnal raYislicla
Ay=[a+(]~-T)8,a+]8]y y= n=
bel§llasar(lan MoyéakrTab TUTKT. Ay 8a Joyla$li8an xb...,xn
lanlantaeletenllan 30 TT V-éeb uabu! ~Martr. C}lpole7a 3™\ aHeéa
Clabnl MLUNSan fa(x) 1@a31T 01 Mvnkslyasl o723\
p<0) =FO(") - FO((1- DD, /=
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sonlarw awdlaywl12. Bunéan ko'rlnaclla? - bosb. lo'plawwng
xoblagan ekTeniw [y orallssa 1vsblsb eblTiolLI§1 boYacH ya u

F(x)eFO(x) 8lpole7ra o‘rtH cleb farap ~lUnacH™an bolcla
‘blzoblanfan.
X1-kya(lral 31a11511ka cleb

Kodw5b(layo2i$b Ttk la

Xn-kya(lral 3lUrsiika lanlarwa (L]nbaéa kwalHa(118an)
cbaslolalan yl™M1ncHsud, notalwuT bo3b lo‘plaTwing (8rpolera
Arall(la ~abwu! MUnMNan 1a81ToinT8) cbablolalarléan [Mar™kum
xaraklerlaycHS8an nwj<lor bodlacH Bu 3Maiisiika stytallanw osMb
bon8bl?Mabul MLn8an (§1polera ko‘nT3M(la) f0{x) las51tolTnf
ek8penTtenlal Ta’lwnollar bHan aéekya! etasH”! (Tuyoly
boknasH™X) ba™(las: 31aHBlIk xulosalar8a oHb kelacH. Halpalan
baTt, 1 3MaisHkarvné ~xyTtan pancbaHk kalia bo4lza? §1lpoleHk
tausiTo1mng aéekyalll”™ 3buncbaHk katro”™ bo'H3MS8a 13boncb
bos galllsb uryT boYTtaycH. Buw kofpcMHKka TadunTt bo4dsan
PilgolMieoreTas: baw labcHulaycH: a8ar f0(x) =f(x) §ipoiexa o‘nnH

boYsa, lanlanTta ba]T! kaiia bo‘l8arcla (n->00) - 3MT3Hkarn”?
~3wioH, orocllk claralabl k-1 bo‘l8an, Xl-kya<lral la\51i0l8a
yaalnlasba<H.

M ba! lacMk 5on a T HksMab (ataHyoMa a =001 yoki
a -0,05 plyrallar ”abul aHacH), oxogHK éarajast k-1 boYgan, XI-

Kyaéra! la™5uolwng 1-a kyanHH /1_n(1-a) wiggorw kodraTlr.

302



CWpcifera (FO = ) w ~ekBbiusbarayon! Lyylcla§lclan 1borar botacH.

Xlkyaclral 3laHsHkatnf pglytall Xk-\(1~a) nHugor Tbllan
la™uoslanacH: a8ar

X*>XK~10--<*)
1enf512VIK balanlsa, £(x) =fa(x) 1enS317/1k o'rTH bodHsbl baslclasl
81polera rac! eHlacH, aar

1len88L/J/11k ba3arHza, eks3pentenlal TaYlwuTtoHar, lakHl ~MT1/an
fipole2a (f =f0) 8a parata-garsM etasH™ baMclafl 3laHsHK
xmnlosa8a keHnacH. Bunpga, f =f0 8lpole/nw, asHHa bu len§Hk

0 ‘rul1 boY8an bollla, raH eHH3b! ebHTOLLI/N a 8a 1en§ boYacH.
AtaHyol(la Xbkyacka! krilenyT

1en8312Hk ba)arH8ancla ~o'11a3b WwWnTKWwWHELlay3lya eH18an.
Ceabl ylHn8an £lpoleracla fa() lassltol bosb lo“'platu HF

~xytalll MbHa elta8an bollla baw — XbkyacHa! krlenyHan
Ibyclalanisb wwnkT. Masalan, 8ipolera

F(x)=F0(",...,Br)
bo4l§an(la, yaau £0() lagsltol; bosb lo'plart lasHnoH () ww
nowa’lwn pararelr &=(",..,0/) Harajaslcla ar™asa, X1-kyaéral
Krienyw uoNlasbHan oHT notadwn paratell 0 wmcbun
B =(£[,...[4) 3'aH3Hk baborx 1oplb, p(**ebHT01HKl1aTl

p~NFm8,8L,...1)-FO(n-x)8,BL,...8r), ]=1,..K

Fortulllar or™aH bloblasb TarvnyaH yuraS8a kelacH. beku, bu
bolcla x2 lasocHity T]uclotlng HTW Dif3HMoH, 020<IHk (larajasl
K-r-x bo'18an, Xl-kyaclral bsasuno! bo4laH Betak, pHoyarH
naHJacla, x1 nHackiwH (1-«) KyanHH bo*18an x1~r~1(1""«) 3ormbHan
la™o3lasb8a 10£ 4 kelacH 0 £-o&clan sbvnarH bodlaéHa,
boMa, p{xl-1<x) lac]5ltolclan oroclHK Harajasl Kicblk bo4lSan

Kxk-r-1<*) lan3ltol8a o4Hsb kerak bodlacH ya nwing, oalbaHcla,
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Xb ...,xn lanlanta orgall ro‘yob8a kel8an 1nlortalslya Tlsiclon
KaTayaél.

Betak, F(X)=70 ,Br) 8ipoterafa aszo3™aTb oYkarlan
51al181'1k babok3b JarayoTwing 15LoncbllBl, f(x) =f0(X) £1polera
boHclafwa 3erarlA clarajacla Mary, u/ecil

Y oncla kellinl8an ikrlar8a a3o3kTb, Xr-kyaéra! KriienyT
uoUbsMa umy!(1a81l bolallart ediborS8a oHsb kerakl§1T eskHb
0 ‘larl2:

1) Xl-kyaclral kn'eny aslpl:ollk xarak'ercla bod/b x2 1a80(ity
TXA€éoTTa 3wl Fatal lanlanta ba]ti “cbeksi2 kala
boU8an(la8ta”3 Xl-kyaclral 1au3iToi blan mslta-u51 IusbacH.
funk5onal

pIx2<*)=p{x1 <*) =Fn(x)
lagbunollar  keiina-kell8in T8  Xl-kya(lral HTW lagstiol8a
yauTk3M3b 1e2H& TN § (larajabl, utwnan ayl8ancla, Ta’1uTt eTas.
8bu sabab baTt £ipolexa o4nll boYganga, T gabul aliTtaslik -
xaioH~ ebUTON a Bllan nslta-u5S1 LLsbraycH;

2) a8ar leksbtlayolfan 8§ipolera f(x)=f0(x) bosb lo‘plaTt
laa5Ti0lTl bk™MyTaitHaTtalaTtasa, (ya't f0(x)=f0(x, B) lanslrtol
nota’lut parate!r B £abo£*MAbo15a), x2=x1 31a31kaTng N T
laublToH (T 03 ox0éHK clarajalan bilan) X1-kya(lrallasswiol blMan
wlta-n3l LBM3M, £smal notayuT paratelr B, Tax3n3 polyno-
Tlall BRolupX¥%b Tak3unal oiksba8bllk Teloal bllan babolanSan
boMa”Ta x3bo! eLLi™an. BeTak, x2=x\ 3"aHsHkaucbun

ltnlleorera &saa! 3bn boll1a o‘rti/ bo‘lacH

3) Xx-kya(lral s3bHslka x2=x1 nn”~cloTTE£ pglyrallarTtl
M3obk3b benl8an xb..,xn lanlantanlng eletenllartl pAisio-
8ratTalar Ko‘nt3blcla §uriblaSb»a a5031an8an bo‘18aT ncbun, b
5lallskatng konkre! gdlyrtallar! lanlantatn8 eletenllanT
mrnHasb manll8a bo8dn bodla(W, ya’'t wlar Tleryallar 30T K Aa,
a ya b(acNlg, b>X(n) Tylalawllanlasb8a boed Iy boYa(l;
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4) Xbkya<lral krienys! laJnbalar('a kuralllgan na*yalarw u
yok} bu M1poieza8a Tuyol i, ewasHM! bauidas: xvlosalar cllsansb
iTkornw beracH. bekT bu Knl:eny yorclatkla eTpl K nalyalar
Konkrel £ipoie2afa wwimnyolu boYxsbN baulcla™ xmlo8a8a kellsb
TLW NKT X0103;

5) yvuoncla ayriAtanlar(lan ya x2=x% 3M1511kawné KkonT3M -

<lan kelb clUuacl k!, eTpxr*k TaduTtoManu kKonkre! £ipore2a8a
Tnyol u bodH3MiEiT 1lek3bln8b Jarayouicla, Xl-kya<3ral: 3LLIr3iika-
un>  bacl<lan {asb™an k!cMk bo‘l18an (nol8a yauw) "lytallan
ymxa8a kell3M TuTkKw . Bu e3a lanlanta Xb.,,,Xn eletenian
ncbun bo£ 1KI812Mk yolA Mr xI1 A3w itaw 3b (bu-]T3MK) 3barllan
burf” anHAT BidracH 1)eTtak, bu bolaitarcla X1-kyaclral kri/enys!
bo‘yicba 3Mai3HK xmloszalar cMMansbclan oMT, lanlantartn§
bo8* 312 ya bil 13N boeH3Mw leksMnb ko ‘n3b8a 1:0'8'n kelacl.
Maletank sian3Hkacia buwy aTtal8a o03Mn3b ucbun 1$boncbiA
boY”an 3LL 3Ll vzuMar Tay|mcl.

7.5. KolTto8oroynw£ tnyolyHK Krkerlya«l

A”7ar bo3sb lo"platwng 13a5m011 f(X) u2lmksl2 Hp”a 1e818bI1
boYsa, lanlanfan Toclelwn§ aclekyalllk (nwyoHgHK) Xo33a3iu
leksMn3b KolTto8oroy kruecnys: orgaH atal8a o3MrVlacl. Bu
Krienyw layslllab oYar!7.

Farar sllaylk, bosb lo‘plaTt x lasoclity Tlaclor blMan 1Moga
elll 3T ya v 1lo‘plarclan bahm n §a len8 bo'l8an

XBNX,,
lanlanTtaoHn8an bodb T. OeTak, X, lasocUity T1clorlar bk8aHkcla
boa411"312 bo*Hh,
F(x) =P(X <x) =P(Xr<x)=..= P(Xn<x)
len8VIklar bajanlacrl.

Mar uanclay xeK ucbun k(x) lanlarracla™l x clan lacMk bo4Y”*an
X, lar 3ow bllan auManaclgan lasocily nnA<lort kTLU wir. J1%ar
oclalcla8l(lek, 1n(n) <leb n HKOplatnT§ TcMKalor Kiwk3lyaslw
bel§l11abaK, ya’L
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1AN) =\r1, aSarm ™A botbka
[0, a8arwmf A olsa,
lazo(Hity nn™Hor k(x) w
m
-1
KO ‘rHH3blcla yorxsbLuw: wiwn3an.
Eslaiib oYatlrkl, (Xb...,xn) lanlanta8aT03 keluycln eTplrlk
Aap3Tio! Miokslya
N X)=1IM =17~ ( )(ay), -co<*<co
A «y=1
1en8Hk bHan axHlaracH.

ETplnk lasswrol Llnksiya3:r * nwf£ Har sanfMay Hk3lrlangan
shyTtaH vncHwn laso<Hity nH Hor boiHb,

EFn(x) =F(x), JIFn(x)==xF(x)(1- F(x))

len8Hklar basarHacH. OeTak, lanlanTta ba]t1 n 03Mb bor8an 3an,
eTpw K lassHnol £vnk8lyasl f,{X) moTa’lmT lamsHnol iok8lyasl
F(x) 8a lobora yaggHHa3llb boracH. Hx”a&n bat, Cbebx3bey
1en8312H818a az03an, 1xxHyony e >o nucbun

8 na
Tuno3saba! baJanlagl. AsHHa ox1r§1 tunosabaHH kucbay!Ha<HSan

ya at™lasbHracHS8an svylcla8llasc o‘rTH: aSar
1),, = wax|F,,(a:)-F(x)|

bel8Masb Kwilszak, />(/>,*0)=1 len8Hk baJanlacH. Bwu lascH"

OHyenko-KanlelH leorewasl nowl bHan TaleTtaHK 3laH3HkanT§
a3031ly malualanclan b bo4Hb blsoblanac.

Farax "HayHk, bo3b lo‘plaTwng notaYut lassHnoH f£(x)
ncbun £(x) = FOX) §1pozeza lakH eH18an bo43T. Bu £(x) Dk}31t0l
£unkslyasl w:lvkslr Hp8a 1e813bM cleb b18oblaytl2. OMTaHarHek
Xb...,.Xn lanlanta8a 103 kelnycM etpHHc lassHnol HTkaxyasHH
F,(X) Heb bel8llayil7. Benl8an lanlantatng £(X) =f0(X)
8ipoiera8a rrwyof”™ (aHekya!) bo‘HsbHH 1lekslHnsb wcbun
A.K.Kolto8oroy (1903-1987) lotonMan um\ac3a81
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- Tax[Fa0 ) - FO(a)|
X

m3*al/Blika lakHIeLLI§an bocHb, nNTE a30Bxy xo53alan oafarig§an.

Kolxno8oroy 3LLIx3iikasx nxn8 Ta’no3x ancba raysban
bo4lXby eTpXrxK f,,(x) 1au31T o 1rn£ bosb loplaT 3w o H mcbun
oxposeea Ko‘mT3bkla lakm eH18n fa(xX) w2lukbxr lassltolclan
o8isb (cberareb) Txséonnx elSlay(H, Bwu 5SLLUIX511kams§
AxyTtaHxn lariiblan8an yanal5ton Lp8oT

Xa) < X(2) <,,.<X(W)
oruaH "myx<la8x &>rtnlayorclarxelabat bx3oblabb TMTK1n:
4 0)= TMF,,(XM)-FO(x 1.

EbHToHar naxanyasMan yax5bl Ta’1uT bolSan VxnkBonal
Tarkarly Htx! leoretaclan (Boneker-Proxoroy KxyarxanlLlk
pnn51pl, A.A.bopoBKoB, MaTemaTundecKas ctatuctnka. M. Hayka,
2002. § 1.6.11) “wylcla8l nalya keHb cbxgacH.

Teoreta (A.K.Kolto8oroy). 8lalxsHka ncbun “ylcla

HTW Tnno3abal o‘rudx

0, x<0
w ,M")< D=apg«mn n>0.
1&= -0
Bu yercla K(x) - Hrll nTk3xya Koltoforoy 1ma"siTo1

MwK5Xyasx aeb alala(lx.

ATtaHyolla Xb...Xn lanlanta ~xytalar (ek5penTten'al
TaYwnoWar) F(X) =Fa(X) §1poleta8a Tnyorl U bodlxsbH8X (ya’'w bu
8xpole2a8a wuarata-uarsb! bo‘Hnab5H8X) ~mnyxck”~cba leksblnla(ll:
Ixnyorly Klcblk a Twba! 50nw MkGlrlab, KolTto8oroy lac]stiol
lnnk5lya51wng 1-a 8a To5 kelmycbx kyanHHw  k(1-a) orpaH
bel8MayTtl2. Bu boMa, a8ar >K(l-a) boYsa, F(X)=F0(X)
8lpolera racl elllacH. A8ar 4nO” <kl-a) 1en8512HK ba™arll3a,
ekspenTenlal Ta’lutollar (lanlanta Xb...Xn) F(X)=F0(X)
£lpore2a8a uyarata-AarsM bo‘lTtasll8l bac/l(la8l xmlo5a8a keHnacH
ya bun(la bu £1lpolc7ant8 nolod8‘n rac! eHHsb! (ya’n! a5H(la,
8lpolera o ‘rTH boY8an(la) ebllTolH81 a 8a len§ bodlacH INmoMab
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o‘LLI8an §lpoleralarw uabul wu - KolToforoyTnf
Tioro/rgHK krHenym ieb alalacl|,

KolwoS8oroynw8 wwnyonuHk krihenysr laua!l lak/E allinSan
8iporeca bosb lo‘plaTwing notayut um2lmMk812 1a”sTio uT HIr
~yTalll awpala8an bolclaglna ™o “Hasb T LU an boYacM, xo0103, ya't
8lpoleraclanl £O(X) la™3wol bech uanclay nota’lwn parate!rlar8§a
bo§‘H" boillta8LIS1 Kerak. Ma8alan, bu knlenya yorclarlcla “bosb
lo‘platTn8 lasslrol:l norta! (as3wo! ranksxyas! boYacit”, <leSan
81polerar leksMnb bodltayal, cbunkl nortallas8unol:lar olAasr

(nywbTa3s!) cbeksrr kavia bodlb, wular(lan bar bT (a,cr2 “ni

parateMar bHan auManacl. bekT “bosb lo‘plaTtnT§ 1aa$won
paratelrlan (og) bo4lgan nortal las8lllol MTk3ryas!” ée”an
Alpoiecaw lek$bTt3sb TuTKrn. Ayb o‘llU8an WkTx “myMa™Moba
agogiasb TWMTKT: bosb lo‘platnT8 £1poellk ~3unoi
Fo(x) =Fo(x,0) noTtayuTt paratelr O 8a boMa bo‘Hb nota’lut
paratelr o‘rw8a nwng 3LUr3iik babost B(Xb...,Xn) goyH"anéa,

51al13HKawng HTkK la”swoll

oc8anb, P(X) LudwioX nTk8lya8l §lpolellk fO(x,B) la’$woltn§
konkre! ko*nt3b”a ya wunfa kxrmycM O parate!T: 8laHslk
babola$b nsnn~a bo§*H" boYackl. By e3a o2 naybaMa, £ =Fa(x,B)
Sipozeraw pabu! AU3b ebHTolUs: ucbun “3&isAk 1w8mniAk”
bolal ku2alllta8(lan, ww (bu ebWTOLLUKT) Wk8lrlan8an a
ebliTolU k blMan 1lagno8lasb Tkow w bertaycl.

7.6. OpiiTta! TogeMaT! lanla8b

Yusoncla BIr sabul pllngan 3m8‘urla 1lo4loyTT§ Konkre!l
anallllk TogeNar Yarlanllancla nota’luTt 1aa31T01 MTk51yastlng
paratelrlarl “lytallan notadwn boY”aw wcbun, Konkre!
Ta’noc'a oplwal boY8an 3m8‘mrla TocklManT lanlasbcla 3lal/Blik
Telo<llarclan f£oyclalawsb8a 10'8‘n keH3MT e3laiib oY8an ecHk
Buncla bosb lo‘plarclan oHn8an lanlanTacla8l ek3pretenlal
Ta’lurollariy bosb loplaTwné @"3woufa TUYOWsH W
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1

leksbwsb wkowyallw beracHean KolTto8oroy krllerlya51uing
No*Mat3lH ancba cbe8aralan™an ekanl18i18a bat eYxbor benb
oY8anecHk.

Bw punklcla bosb 1op latTn§ §lpoleiik 343HroHan nota/int
paratelrlarwl (lo‘E(nro£Y wmlarmw§ 3laHsHk bakolanTt) M3obga
olac8alT Xl-kyaclral; krkernya3l yorcktMa en8 yax3ll bo'l8an
(opiTal) b 3wto! Togenarit lanlabb. Tazala$illloa8anarlx.

8u™urla *o'k T mcbwun toclel A eiT 01 3xLLWa "abul AMUwsLU
Twnkrn bo‘l8n lauzltollar kelta-kelHolw {fb k>1} feb
belSMayllk, ya’'w lagsltol iiwk3lyalan {"} boY” an bosb lo‘plaiu-
lar keita-kell 8illl koGawsi2 (Ix1lyony {ra,«e i} lad3ltollar
nymsbwasl (313lewasl) wucbun wtutlasbWrlsb irviai rayrsbHa
awal8a osblnlacK). puy/lga b\r{fb k>1} woclellar kelua-kelll§1(1an
kurall”an (xb...,xm) lanlawna8a en8 Tuyof” (agekyal!) boY”an
lanlasb n3mbLu Kelllranwr.

Har BIr bosb lo‘plat wo<leH wucbun, ek3pretenlal Ta’lw
ToHanu 8urmblasb Jarayonlan(la noTtaYwn paratelrlar oHn"an
3laHsHKk ‘babolatl BbH8an boMa Xbkyagra! 3laH3HkanT§
MyTtallanw

. N -N M
K=TK(Xb .. xm) ~ —
71 IP)
1brtnla o”aH 1Hsoblaytl2. Bu yerHa « - ToHellayslTtol noTen,
(x1a..xm) - lanlanTa (Xb...,.xn) glyrallan yeklon, T - “urublasb

Inleryallar 3ow, my—y- ncbl TleryalHa (S81rmub8a) 3oylasb8an X7 lar
30w, p"P-K- TOoéel ncbun kuraH18annaHJann” ]- ncblinien/ai8a

1msb13b ebHTOLS1 (Ya’'w «- nclH ToHellasHnol M'vnk3lyasl bHan
lagslwlan™an  lasocHMy Ttlyclott8 “wytaiHH /- Tleryal™a

Joylazb13M ebHTOLLI).
EncH r(x) (leb, - laa8nnoTTE£ lanlanta (xr,..,xn) oryaM

‘babolan£an paratelrlan 3oww bel8HayTl12 ya bar BH « ncbun
Pk XT-1r(K)-r(TK)
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eMTolllklarw LLU30obkyrTx. Bu yeréa xkx) ~ oTOIlK clarajasl (
bo*18an Xbkyaclral *as3witol N TK31ya3l. Bu 1aa81T0 1

x1/2-1-x12

P(X) = ~TTE---mmmme *>0
0= r(-2) g

rxXcbHK le,nkslyasl bHan aw™anacli.

Tusbwiisb aAlyT eTtaskx, pk 3onlar n NT8§ yearH Kaia
Alytallancla etpllllk lagsnnol 1iTk3lya3lnT8 Toclel lassltol(lan
3buncbaHk ya wrklan Kara nns<lorlarfa o”3bWk ebiTolllklan£a
lenf boYacll, ya’t

Ox1r§1 TtunosabaMan ek3pretenlal Ta’lutollarS8a eng
Tnyonp (ainekyal:) boYacb™an Toc3el 3Maiitia K0 noterl To<lel
Uabl pHT3b! Ta 'usl e{fanHe1 ko™nnacllla, nTNE ncbun

P~ =TBXPK
K

*en£l11k ba3anlacl.

7.7.8n8‘nrda pretrlyalan ya lo‘loylan orakMa” 8*oxasa«K
bo§*HuHklar. TanlanTa Korrela(5lya KoeAKs yenii

8nsurMartg TllyMual n3k TogeManw LUior~xarston
yananivanw o r8awsb<la3n§‘wlapre<)w6(lanw laso(Uidy Whdaor /
wné shytaman geb LUsbuwusb kerakm8w ko‘nb o‘l8an e<Vik. Bwu
n3oll iy Tla<lor r ya 3upg‘ninaro‘loyllllto<lalay<%an x \w >XXy
T1Y<lor ora5LLIa81 korela*slya koelll LLlyeniw r(r,x) iieb bel§lLlasak,

r(r,x)™-12 (™ )1

MNortula o‘nn bo‘lad, Bu T iggor r ya X orasiclasl 3bxasiik
bo8‘Ldkwne 3onL, Xaraklensiikazl bo‘Vb x1rta! uMa<. Bosb
FOplaTt (r,x) kk! o 1cboyll laso<Wity yeklow T8 ¢yTallan<3an
*a3bkl1 lop8&an
(21,X1),..424,XB)
lazo<Winy yeklorlar 813le Ta31lanlanTa <leb alalacH ya uniia
(~-X,), (7.1, Xy), /*]1, 1] =\

lazocHity yeklorlar bo»'Hug17 ya ntwnly



p(2{<2,X{<x) =P (2 <2, X <x) =F(r, X)
mauxirioica e§a (3cb LLsoMaracl.
Korrelal5lyakoelllitlyenii r(r,x) ncbun $lainsiik babo

X(r,-?)(*,-*) £(*1'?)(*1'*)
M(2,X) = _

| *}X T
2

sanbnTs Korrelal5lya koelllisiyenii cleb alallb, n kel8usl<la
Wyclalawlacl12an bi- necba XIM 3raisinik xo53alar8a e8a bo‘lad/l Bu

yeriia

bel8lla$blar 13blainlan.
Cbuiul reSre$$ya. En§ Kicllik kya/Trallar Te(ocL]

Tazonllly lum<lorlar orasia” bo§‘Liallk anaH21 blMan bo§‘Hu
Tazalalatl o‘r8awsbcla [lasoéllly Tlu<lorlar ucbun KkTLL 8an
koncla!3)ya koelLl1xlyenm LLIsbuncbas! Tmbiin rol o ‘ynaycH.

Farar aHayHk, r ya x rasocHiy Tl4<lorlar orasMa»! o‘raro
bo§‘WAllk carajasir awwdlaslr ucbumn

E2=aEX+b 1)
{enuHKk balanl8an boY3T (ya'w Er HAlytal ex wn§ clUian
KoTblnalslyaslclan 1boral bo“131n).

Kellln18an (1) wupkkan bo8‘larsblar beY03l<a kwu/anluan

(2, n;) nnuclorlar’a ak>saclor bo*1tasclan nlartn§ o‘rlacpyrallan

E2 ya ex larT “bo8‘layH’. Maletainik 3lamsHkacla (1)
KO ‘rlLb111c1a8] bo§‘WMllklar 2 T 1 8a cMidsaH re8ressiyas: cleb
alalacl. Muno3sabal (1) 8a ) kuralllyan Tlyclorlar oraslcla8l
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2y -aX”™ +b+£1 2
Tunosabalar 103 kelaé! ya bungr ev..®n *a3o(Lly ?Tugor\k

ncbun
Ee Een~0

len8HKlar bajJanla(H.
Moclellar (1) ya (2) c'a8! a ya b parate!rlar nota’lut Heb

1H8oblaib, nlarrng 5laH3Hk babolarHH
2x,x*  (2n,Xn)

lanlanta orsiaH *opl$b kerak boYaxH. Bu noTa’luT paratelrlarTt
eilekHy Tbabola$b wm3vH 2) T1la(lornx aX™+b clan o"Y3Man

KyagraHan y184rH1sHH tTHnalMasbHN3bHan 1bora! bo6laHL a8ar a
ya b larucbun
a{2" X b(2pXy}

LLInk$ryazar 3LLUH3HK babolar bocl3ab
£ (u-Ny-b)2=TT £ (- ax} - k)2
71 aB}=\
yoM aya b 1laTT8 TUTKT bo‘18an baTTa Alyral;lan ncbun

£ (27- *“*7-'"U25 £ (*/-<By-*)2=K a>b)
=1 N=1 oL
1en8512/K baantbbl kerak boYac/. 81al/18/k babolar A * lar
~(a,b)=0, ~r(a,b)=0

len8laTalar 318leta8LL yecbiin! bo‘lach OMTa punkLU Kwiil8an
belallasblar(lan &yéalansak, umyMag! yecbmnlaréa eSa bo*larl2:

il 1 £ n 1 n n
=i = T\ 7 -
—yl_l y—lLQ —___Y_—f‘u?___:_L ----------- > b=y-ax
Xnf 1 ¥x WLV )2
=1 U171 =
81al/8//k babo a ucbun yorf~an Iortulart soéclliasbiinb
a=m(2,X)-b-
X

len8HKT olanHr.
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7.8. 818‘ur(a n3kw uay(a 8a8ArLLia$ll or"sH kaTayNe b.
Oay”a 818§‘urialasb 8balinoTalarwifg ToMyaii ya LUrian

YaxaM T1aB8nkl5 bar uanéay 8u§'wla 3barlnortalantn§
a30BXCK 3r3TOTY ya bwMuyly 3bax8lanna8 baxisiz ($nfar'a)
bo(8alarw ro'y benslld bMan bo§‘Uag boYpan laloiinlarclan
3a™1aT3b yola<Wl. 818‘wla 3baJinoTtas! wi2M8unfa Maxlar Tuoxaa
Aanc&ycr n3k tangué bodlb, n bllan bogyll, bo<izalar ro'y
‘ber8an<la la$ocllLly nr’<lor x bllan 1fo<lalara<\8anlalolallar yura8a
Kel8an bo'lar el Bwun3a 3u84rla boglsalantng rog/ bensb
eMT01N81T KKMKH”, lekw wularclan lalolallart “wnéa kala
bo"I/3n bal glinyciv rol o‘yrmay<W. 8u8aula 3barllloTtas! mrllisbx
opbaHma, Tyox 3u84rla koTpawyasi8a laso<ity boYTta™an
P=(\+B)EX 1lo‘loy bl3obl8 OT7M& xayf Iuf*<Hra</ffan nsk<lan
Mlnl8angay bo‘la(buyeréa B~ 3an*nrb “ynHartaslr bo'VK uww
3M8Mrla koTpartyas! BelNay</). bekxn n3k yo”oltaycH, uTt
3nE‘urlakotpartya5l gabu! Nacya $u§‘mrlaporllell ba]T1 yelarll
<larajacla kala bo*18an<la (31§ ‘mrlalanmycbl 3baxslar Ko'p bo'l8an
boMa) koTpaTyatn” ka3o<l bo4rsbHebimnolLI£T TUTK1N sa<lar
Krcbray”xmsb irkoTyau8a e8a bo‘ladl 8bun8a ~"araTasgan,
KoTpaTya Kaiha TV<lorcla8l 3u8‘wrla lodloylant artal8a
o3Mn3bMa 10'84 keMbl TUTKT. Bunt8 oMbaii<la 3m84dirla
KoTpaTyas! Kasof boA/BEITUTKT.

AyHb o‘llM8an TwmatToT YyecH3sb wucbun 3u§‘urla
KoTpatya8l<la ya™ona - o‘r n3klant bosb™a KoTpaTtyaga
3 nr*a ALUsb nnkotyaH “ola</, xo0los. 8n§‘mrlatng bu yanani
Hayla a3u8'vrlalasb (retsurarce) geb alalacl

Beyoslla 3u84irla "nycM ya 0°21<1a8l n3kTnE BIr AX3TUN
bosbga KoTpaTtya<la 3u84rmaioYcb: KoTpaTya, wuralllycb!
KoTpaTya (ce<n§ coTpany), bosblan8ilcb KoTpaw yaTt 318 ‘ur(a
AMnycM  koTpaTtyaT esa, “aylasvEdrlaloycM KoTpaTya
(relmsurance cotpany) <lebyrllila<i

pay'a 3m§‘urlalasb Jarayon!cla ba<Man lasb”an kalla boY” an
IMNVI<el n3klar, yok! Ta’lmTt hlr aaircla8l (tasalan, HIr yI)
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y18‘Tcu n$klar 8uSwrla MLUM3M Tw nkT. Xuy/socry ya busawgo
Ta’nocla Wbpan lary “MlacH™an 8u84arla yarlanl:lan tal eTa”Ka
MiM1ayl naxanéan, uay'a 3n§‘wlalasb éeb Mabu! ALLUTIM TUTKI.
Masalan, bk necbla koTpatyalar o”aro 8u§‘wlalasb (30-
15vrance) sbalnoTalarl 1ur§ancla, yok: bk mecbla koTpaTyalar
13bMroki(la Tyor bllan ]Jatoa 3baritota wmwl8ancla, Tuorlar
8urnM (ta8alan, bxiia korxonaga x1xtal yacH"an) bHan blrfaHkcla
Mwl8an 3bar!notalar uyayla 3su8urlalasb Toclellan 3Malléa
HAaraHSM TU TKT.

payla 3u”wlak3b 8barlnotalanw bar XM 1lplarSa
boUT"anMa, bwncM naybalga, uxalnycM ya "ayla 3u§4ulaloycM
KoTpatyalan o4igaolalli®an Ta331Hyallar T M T rol o‘ynaycH.

A8ar wvraluycM koTpatya bar Mr 3u§‘wla lodloyTT8
a(o<a<l Fi3 Tl MaylasmfaumrlaloycMkoTtpaTtyaesanol8an \~a

Alsrlnl soplasa, bungay “ayla 3u8‘urlalasb proporstona!
3M8‘mrlalaBb &eb alalac!l. 8bwn(lay ~Lb, propor3tonal sayla
8né‘wlalasb(ba bar uanéay 3uE‘wla o0yl X NN/ cbr uayla
$n86rrlalasb koTpawyasi8a x* = (1~a)X nuwclor<lafl 1010y lalablr
yura*a kellracl. Buwnf oaiic™a, wraluycM koTpaTtyaTtn§
3m8rla 10*kKT x &an xf=x~x'= x-(l-a)x=ax Tla<lor8a

KatayacH.

EncH arar “Manirk!, uralnycM KoTpaTya Tmslayll raylsb<la
r 30°TAan Kaia bo‘lta8an batTa 3u§urla 104oyianni yoplasb
Ta]bwlyallT oHb, ~ol8an r 30‘Téan kaia boY8an 1o‘loylarT e3a
Mayla 3m8§‘urlalasb koTpaTyasi8a oYkaxacH.

A8ar tn "0l<la bar Mr ImcHylclvel n3k”™a uoYlansa, buncky
3n8‘urla To<leltlalolalclan ywuuor! yol  eksseclenlH payla
3um8Yllalasb (exce33 ol 1033 rclmsurance) nonn bHan artal8a
osbwilacH. Parartelr r cbeSaralasb HTLU <lebalalacH. A™ar b uplcla
TaYuT clayr dayorlcla ynuxaa ke!S8an utntry (y1§;1cll) su™wulla
loYoylan8a t3balan uoYlansa, T03 pgay'a 31§‘urlala8b ToacH-
lalofalt lo‘xlala<H8an uayla 3u8‘wrlalasb yok! 21yonH eksse<lenl
a3031<1a81 uayla 8wMwlalasb (leb alalacH Bu bola parawelr r
iran3Mra yola cbe81rtaH IMransMra (clecvcllble) aeb Msoblariacll.
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AyHbB odrganlar(lan keb cllMacllla, lalolalw lo‘xlalaclA8an
(ex53ecleniH) may'a 5m8arlalasH wo<lellan(la Har Hir x  LLiisiclorcla8l
3n84rla loloyl, uayla an84lrlalasH kowpawya$i8a podblHTcba

rayl$Hcla

nr=1r-rnN% ~=tax(a,0)={~"}

L0l Flocla8l  3n8‘mrla 1o‘kw T oYkaxacH. 8Hunclay AUb.

oYkarnycH! sufdir+akortpatya$HHnNE baululy 1o*loyl
Xr=X-X*=X- (X~ry =17(J1l",1)

50'T T lasHkH sHacH. Oxir8: lenrlHc yay'a $nEdrlalasb o'baHcla

bosblantEYch (odlkarmycll) 3mp‘wrla koTpaniya$iing lalofal

Tlaclon x Han, Xx@E=wT(X,r) nHaHoracHa kaTay13bHH

Ko ‘r3ala(H.

TurH xH HpHaM siayla su84rlalasb $Harlnotalanw, wnwnly
Tulayl nmararHan, x lalofal yuraa kel8ancla, uayla 3uEdirlalasb
KoTpaTtya$llo"la$lll kerak boY”an Hx) nMdor (WTk$lya) orsaH
Hb(lala$H Tw nkT boYaas Ma$alan5proporstonal <$ayla sufdirla-
1a$b ToHeHHa «k(x)=(1-a)x, lalofaHH lo4xlalacHS8an (ek33eéenlll)
$n8MrlayananHHa e3a, n(x)=(x- r)+ len8HKlar bryarlacii.

payl!a 318‘urlalabb KoTpatyast oYkaxuycb! koTpatyaHan
n3klanH Ta’lut bHor bH ata pretlyalar LLIsob”a o4i1f£a “abul
u/b<A ya bu bo(H3a oH(Hy 311844rlala8b MaoHyaHSa 04x3ba$h boYacH.
3bwHnNg ncHun bat sayla 3n8rlala$b pretlyalarHH lanla$H bat
Ol(Hy $v8MTala$b yananllarMa™l soMakr”a a$oslana(H, ya't
Mayla supdrlalash koTpaTtyast X Tlu<lor(1a8l n$kT $n8drlalasH
ncbun

P = (1+B*)EW(X)
nHaclorclafl prenHyaw lalab sHacH. Bw yerga EH(x) - fayla
3n8MlMalasb koTpaTtyas! ucbun kulllgan n$k, B' - bukoTpaTtya
‘bel8Hay(Héan $n8drla ynklata$l.

B12 uayla $v84rlala$b $barlnotalant odlkarnycbl KoTpaTtya
mualayl na2arl(lan o4 8amarti2. 8HMWNS wcbun baT uayla
$n8arlalatb koTpaniyast belSHaSan $u8dirla yuklatasl (%)

Hk3H1an8an cleb 1H$oblarac/l A$o$ly TmaTTOo sayla $uSdllala$b
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$barlnota8lT lanlasllgan ibora( bo‘Hb, nnéa bncb! naybaMa,
a3o3ly 30nll xaraklensllka bo‘l8an —lalolalt cbe’aralaycH™an
paraTellln opMTallanlasb TubXT bl8oblamacll Bu Tmattonlng
analllrk anallz1 3ucla bat Tturakkab exkanH81<lan, upmyMa b7 wn!
3onM nwollaria bayon eHsb blMan cbeSaralanlb golatir.

7.9.1n(Myl(lval w Kk To(leH(la way'a $numr(alasb

E3kHb o0‘aTi2k1, 3u§‘wlarn8 wnclyi@msar n3k ToéeH -
KoTpaTtyaTn8 Kasocllk ebHToLU”T] bloblasb(la en§ 3oa(la
bo4l8an 31§‘urla yananH blsoblamacll 11 “wylcla8l 3oclllasbHn3b
ncbun KTLL ~an $barllarSa asoslara<ll:

1) 18 wrla TaoHyain WWk3Man”an ya [3baian "13ua yatl
clayorl<la (tHalslya ya inyesHi31yaclan kela<H8an <larotacllan
M3sob”a oknasHK TM TKT boYtan bolcla) ckallla - 1 YWk
Tnaéallla o‘r8anlacH;

2) $barlnotalar 30T N ik3Mangan ya laso<lllly boYTta™an
30n <leb bl8oblara<H;

3) $u8*wrla wncbun lo‘loy (pretlya) $v8wula noHyaHTNS
bosllicla oYkaxMalll ($n§‘vxla MaoHyaH clayou<la becb uanclay
preTlyalar y18‘Tiray<H);

4) B\r bar HIr 3uf‘urla 8barlnota$lT alobl(la ur8anariz ya
naluacla $v84ula lodloyw [MMoéa elacH8an laso(Hidy Tlaclor x
b&uyrga 8laHBlc TaSlmMTollarfa e8a bo‘latl/. Bun<la batTa
3uE wrlasbarlnotalan 3u8‘wla lo‘loylanfa oHb keltas3HS8y LLizob™a
oHnacll, ya’n! /- $barlnota bo‘yioba 31§‘wla lo‘loyls x, (l€b
bel8Ma$ak?

X% X2, ...,X4
la$o(Hity T1(|(lorlar ora$l(la nolSa len8 bo‘l8nlarl baT Tay”uc!
BO‘H3b1 TUTKT.

Kellwl8an 3wuii‘niia TocleH clolraslcla sM8‘wna KoTpaw-

yasw ng ka$o<18a ucbrasM ebHToLLIS1 ntntly (yi81/1)

A~ -+
n3K b]lan aralana<ll. A8ar bn yla<il n3knTe 4lyrallarl,
KoTpawya3iTn§ rerery foncHclan kalla boYsia, kKoTpaTya o‘r
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Ta]bunyallanw bajara oltaycH ya ka3o(18a wcbraycH. 8bunlng
ncbw koTpatyatn£ kaso(l bo‘V3Vher ebitwolLlal

y(«) =P (X1+..+ Xa>K)
fortnla bHan ar*anacH (bu yer<la n- koTpaTtyaTtn£ bo3Man-
Ycb kaplal). Bosbsacba ay!8anja, ka3oéMk ebAToLLIM -yx84nciA
n3k /i tn§ las5ltoin8a lodl(Mmychbl boYMan A 31w o ! IATK3XyasX.

Propor$utal ~ay!a 8u™nr(ala8b

Bu 8u8wrlala8b yananHéa, agar bar ba Talylc3val rx3k X
{azo™iny T1aclor bilan Hbclaelllsa, Bbungay a  (0<a<\) 3on layT
elllac/Ikx, aX rx3KT urabxycbx 3u”*n/fla kotpawyasx, (1~a)x na3Kix
e3a uayXa 3n8an/lalabb KoTpalu yas: uoplaycH.

Bu boMa say'a 3u8mlMnlasb(lan keyT wuxalllycbx kKoTpa-
Wwyatn” y184rcK n3k! 8, =xx+...+X,, Katayxb,

a$=ax{+..+ax,,
rrunoraa 1en§ bo‘lad |

beln, 3bu blan bk yasina uralllycM kKoTpaTyaTag kapuaH
baTt katayalll. Oay*a3n§‘urlalabll sbaiiaoTas! ikl118mn8a vaclar bu
kapllal

n+(W))b:y
TlA<lor8a len§ bo‘lad/ Bu yeréa r/-bosMan8Ycb kaplMal, e-w3Hy
3m8‘mina ymklatasl. Cayla 318‘mala8b $barbtoTtas: LLULLBM
oslbaii<la“ayla an§‘urlalasb koTpaTyas”a

(1+B*)(1-a)£5
Tla<lorcla8l kapllalw lo‘lasb Ge‘n kelacl. Bw yercla (1-a)£X-
kvuinl8an yi184n<l n3k “ayla 3u8‘mrlalasb koTpawyasi8a law<lud
elllact, 6'- T3My 3mu8‘mrla ymklartasl ya v sayla 3m8‘mrlalasb
KoTpaTya3s1 lotor<lall belulanaél. Ayil8anlar<lan yayTa 3u§‘ur-
lalasb 3bariitoTas! WM2118rn<lankeyT KOoTpaTyanT§ rerery &<

n+(L+8)E8- (L+<0%1- a)E5=n+\B-6 *+(1- B")a]E5
Tic]clorua 1en§ bo“lacll
Mos rayraMa, kazo<lHk ebiiTo1181 ncbun
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P(a$>n +[B-B* +(\+B*)a]E8" =p(8 >\\ +B*+(N/E8 +B-B*)a\E8).

len8Hk balanla(H.

Anar s*<B+u/E5 bo‘l13a? akofizal;klcb 1 (lan (uay'a 8u8'ur-
lala8b boYwaycH), 1o 0 SacHa (loYa uayla 3n84irlala8}l) kaiuay-
8anc!a? kasoclLk ebHwollIN bo8blanf4ob p(8>[\+B+u!E8\ E3)
Liywai(lan O 8acba kawayal. bekw, 3bu bHan bH ya~1éa nxalnycbl
KoTpawyawn§ clarotal

1=(\+B)E$-(\ +B*)(\~a)E8-aE8 =[B-B* +aB*]ES8
baT katayacH. BunHa s* >0 bo'18an bollla, koTpaTya ncbun lo‘la
Nayla 8u84ulala8b bolall rody beranHa, (s*~B)E8 nH™Mlor bart

katayacH. Bun boWa, o0°2-04lclan ko‘nnacHk1, parartelr a Tnpg
~yTaH (8'-8)/B" HbHaHan lacblk bo‘l8ancla, kmlHS8an (larotacl O

8a len§ bodla(H.

Apar B*>s+u/E3 bodl3a, a Ko*r3allacb katay”anéa, kasocLLk
ebHTOLLU ™ 0481b boracH ya 8bu 3ababH ~ay'!a 8u§'urlala8bclan Xob
KecM3b kerak bodlacH.

A8ar B*=B+un/E5lenfllk balarH3a, kasoclLlIk ebHTOLL&1,
mtmTtan, a Ko‘r8alklcb8a bo§‘Huy boUTtaycH. bekT a ko'rsalklcb

'kaTayéanHa, nxalllycM koTpaTtyaw n” knH1éan (larota<H / bart
Kataylb boraw wucbun, bu bollla bat “ayla 3ufdirlala8b
HnkowyaH(lan yox keclll3b”a 10'8‘n kelacH.

7.10. TalofaMan yn~on (ek™eHenll) say!a $nf‘urlala8blar

8n8'niMa bocH3asrHan kelacH8an lalolallar ucbun ~anHaycHr r
cbeara laylnlana(H. A”™ar 1nH1Ylclval n3k 11a(lon X cbe”ara r clan
Kaia boUTasa, (X <r) w;almycbl KoTparuya bunclay n3arw 0421
Twlasall raylsbcla uopkycH. AS8ar x >r boYsa, wrallyelll
KoTpawya X -r n3kw sfayla 8m84mrlalasb kKoTpaTyasiSa
04lka2acll. 8bunclay ylllb, X n3k uralllyclll koTpatya ucbun

X~r=171(11/)
n3kkKa, ua>l;a 3n84rlala8b kotpaTyasx ucHwun esa
Tax(X-r,0) =X -X ()
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n3kka aylanacll. bexnak, bunclay fay'a 5n84mrlalasll Sxewwaslcla x
3u8imrlansk! wu(x,r) yokx Tax(x-r;o0) Tly(lor8akartayacH ya unw
“n3Kw cbeSaralaycH»an yoka eksseclenllf” Sut‘wialabll éeb alalaél.

Farar c]llarl/. wralllycM kotpan!ya N 1a HIr x!1 pcla8l
3ballnotalar porleH"a e8a BboHb, X, -/~ncbl $barlnotacla8l
ang‘urlanskrwt rolaelst. Bu bola

XAXAXN N>1
lazo(Hily mmclorlar .bof‘lls2 ya HIr xI1 la”$ltlan8an peb
bl5oblana<H. AyH18anlar(lan keHb cMuacllla, bun<lay uayla $uSamr-
lalasb aTtal8a 03bTH3bx oarbaHga, w2ailycbi KoTpaTtyaw né
wnunuy (y1£4wH) 8n8'rla n3k!
3=X1+...+XH
KaTtayacHyawu
50 =X@}+..+ Xy-
Tlaclor8a len8 bo‘lad/ beln, 3bu bHan bk yatlcla mxalllycM
KoTpaniyatn8 kapllaH bat katayacH. <?2ayla 3u84irlala8b
3bariitoTtas! 1urH8mnéa sa<lar bu kap!lal (304CKK3bHM3b ucbun
Eual 3u§‘urla ta<la (pretlyasl) LLsob™a 01T18an bolcla)
No =N(1L+6"

ya buyercla po=ex - nelopretiya, s - T8bly 8u8drlaymklarasl.

(3ayla 8m84mrlala8b 3barlnotabl wralllyclll kotpanlyawn8
uayla $va‘vrlala8b koTpaluyasi8a

M(\+B*)(EX - EX{D)

30T nu™éonw oYkarlsbt *oro AllacH Bu yer<la (ex- ex{)) -
LByX3. 3u8‘urlalabb kotpaTya$l(lan lalab elllacH"an TcHylclval
3n8‘vrla 10°10Y1N 18 Taletallk kmiHTas1, s* - fgayla 3v£‘vrlala8b
KoTpaTtya3s! belgHa8an T3bry 3u8'urla ynklarasl*

BeTak, payla 8u8drlalasb 8barlnoTa8l 1m2118anclan keyln
uralixycb! koTpanlyawing kapliaH

OU+B)EX - M(\+8*)(EX - EX() = K(B-8*)EX + [(L+B*)EX()

TI”clor«a len§ bodlacH
Bunlar8a 103 raylsb<la kazoéHk ebllToLU"
P[5{) >M(B-B")EX + JT(1+8B")EX{D)
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1£b(1a blMan anlulanacll.

Markaxry WnH! leoretaclan (Cau33  approk5luwal8lya8l)
lNoyclalarb, "ayXa 318‘wil;alasb 3barlllowa3s! 1u2l8anclan keyT bu
eb/ToLLK ncbun

£@)-NTEXCY M(e-B")Ex+M'EX?

4T XN Nox®
1 (B-B‘)EX+B*EX®
%lLrv

\ !
lagnbly Mortular yo/n3b TUTKLW .
Bu Tlormlaclan Llsbunarll bo"la(HKl, kasocllk ebHTOLU~T
Twiri2al$lyala8b Ttasalasl, «() [Iwnkslyawn§ ar*utenUT

Tak3lTlralslyalasb Tazala3l8a len§ kucbH bo-1a(l. 8bunclay ulllb,
Nay'a 8up‘urlalabbrausac!8a Tuyof uHs1 yokl Ty o A bo"lrasHS1
baglcla8l Tazalat yeclllsb ncbwn, l1alalol cbe8ara3l r 8a bo£ T

r(e-sJ1EX +B\ExTn(X,r)\

Uwb (X))

nTk3xyaaw”™ r€[o°0] orallacla8l §lobal Tak3wwwiw at lasb
Kerak bo‘lar ekan. <p(r) wn§ Ko ‘nnlsblclan, bu Mnk3lya r=00 yok1i
r=o0 bo‘l8anclafta Tak31lTuTt ulyTtal!8a ensllsb! kelb cMuacH.
A7ar bnTak3rTuT r=00 bol8ancla ensbll3a, gayla 3u8wrlalasb
Taysac!8a tmyol'y etas. A8ar b Tak3TUT r=o0 boY” anéa
ens3bl13a, baTTa 3ball:notalann yayla snf‘urlalasb kerak bodlacH

AS8arkoTpaTtyanT” 3u™urlapo/ireH M/ X1 3barlnoraalarclan
1asbkl1 1op8an bo‘13a, yucprMaMar"a o ‘x3basb Mortulalari yoxrab
TUTKLW , lekln ularclan aTy analnk xuloszalarS8a keHb bo*ltaycH.
8bun8a "aratasckn, ba21 Konkre! Tasalalarcla Ta’no”a e8a
‘bo'17an anaHr o'1ka/n3b TuTlan.

Ma$ala 1. Farar allaT12K1, 3u84rlakoTpaTyas! 0000 BIr
X Upcls8l bayo! 3u8asrla 3barlnoTtalant 1yl Tnclclal8a
1120la8an boYsrt. 8barlnorta8a asosan, 3u§‘urlalancan 8baxs
Mannc3o3llan, a8ar n 1 yIM clayotn(la bax1312 bocHsa 3ababH yalo!
el3a 1000000 30‘r, labHy o‘T bllan yalo! elza 100000 304r
318‘wla loloylan olac/ (a8ar m yll ckyoTMa yalo! elTasa,
uannHoslWara becb narza lo‘lantay(H). Baxi31i2 bocli3a 3abab/
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o4lHnro‘y bensb! ebiiwolL”! 5-10 4, 1abHy 8abablar bllan o4lvn rody
‘bensb! eblLnolller 2-HO 3 boUsT. KoTpalya 5u8dirla preriyasui
Ka30éHkK ebHTOLLU™HM 5%, ya't 0,05 ebHTOLUKT 1a'T T ela<HSan
MUb lanlaycH. Talolal cbe”aras! 100000 30”THan, 1000000
30‘T8acba o48ar8ancla, uay'a 3u84rlala8b koTtparHyas! “ayla
3184rlala8b narxTx, SuEWrCa 10loyl o;rla glytaHnt8 160% uNeb
laytlan8an(la (ya’t “ayla 8u84mrlala8b bankl T3My 8u8‘mrla
ynharasHH 60% Hebbels8ay(H), sayla 8us8driala8b 8barlnoralan
wigb Tap3aé”a TMyo” L, boMsM Tasama3ir ol rananHr;.

Yecbisb. 1ncltgual n3k 106 05ya 0 fAiyTtanaTtiTto3 ra*3sMa
5-K4, 2-103 ya 1-25-104 ebHtolUkkr bHan pgabul wujiapg.l
I<Hylclvel M8KTNS o4drlasilytaH (ya’'t, neHo prenHya)

[>=EAI" =5-HI'M06+ 2*10~405=500 + 200 =700,
OX =EX2- (EXY =5*H™-HP+2 i 0'3HQD- 7002=
—5-106+2-107-49-HO41M5,2 10*.

KoTtparnya kasoclLlk ebHTollaxt 0,95 8a 1len§ ~UWb

layMa8atrH bxsob™a oHb prenunya

P=EX+X A =T +° ° ' (075 30°T .
alll T ERO «HO75 30°T
M3Hy 3n8‘urlaynlarasr

<Ir EX 10-700
Buyerga  (o<a<l) -a ebHtollUkka T08 kelnycbl nortal
laab110l KyanHW. InviHyl(lvel Mskn T8 yanal3slya koel LL3TyenH
W =45nn*«
EX 700
M5bly su8dria koelll13lyenH B nTA ylytaH ancba kal/laH"HH
yariaistya Koelll1styeniHHM, kalialls1 bHan msbunulisb TunHan™
En(H rarar elarl2kl, koTpaTtya 100000 so4rHan kala
shyTaiHas1 n8klanu saylabu8Mrlala$b8a “aror vyl an bo4lsin
bertak, lalofol cbe8ara5l r=100000"HO5 Bwu bollla wxalllycM
KoTpanlyaTn§ su84lMalisk! ikkHa alyTal gabul acH: 100000 ya
0 T 103 raY18cla 25H04 ya 1-25-104 ebHtollWar bHan. Bu
M8klart o4laulyrtaH ya cHspersiyast
EX() 257107250,
21



OX() = 25-K04(1- 25 +10"4) «FOD» 25 W.06.
Bu Indlclvel 318‘wila n3kwn” yarlalalya koelll (s1yenit ancba
KawlayacH:
4B x{) ~5.103
EX([ 250
Bn esa kasoglk ebuuolli8irv kawayisbi8a oHb keHsbl
TWwWnkKw. bekln, 8bv bllan BT yauMa wurainxycM KoTpatuyatwn”
KapllaH bat katayacH, cbunk! TaS5lwn rrck)rcasr Tabla§‘r
Mayfa 3n8ilula  bankx™a loYasb kerak  boYach. payla
3n*artalabbtng Iby(laH bodibl bagicas: 3ayol8a “ayob b 1kkl
&klor8a boE‘Hsa bolacH.
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V11l bob. AKTOAK MATEMAT1IKABOINMCHA
MA8S8AbAbAH YECLL8H

Bn bodlukla Akllar waletamka k8l bo*ytoba Lwasalalar
lo'platl kellrlM™an ya mnlar KaH!orwya<!as1 (AP8H)’ 8an- Ore”o
nniyersieit pro&3sson YJ1.Kolar lowowiclan yoxMan “Acluanal
Moclel$” (Cbapwan al Hall Press, 2007) ya Mo3kya Baylal
LLi1Yersuienn prolesson O.T.FaHn lotowclan yo2118an “Teopus
pUCKa a5 akTyapues B 3agavax/’” (134-80 «Mup», Mo3kya, 2004)
k1loblangan oMngan.

8.1.1nclyl(lval nBK wonek

lncltclval n3k wopeH - 8u84rla kowpawyaswi” kasogHK
ebMwoHwW Lkobla$bfa To'Yal allinS8an en§ 8cklpa woclellar<lan
LIBoblae<ll ya u $uS4mrla bolallan uchun amylcla§l sbarlAariiné
balarLLizLLw 1alab N lacH.

1. M8balan th3ua ~ Vk81rlanganya™l (opallla 1 yH) <layoun<lagl
5M8"ulMa bolallanw lallM elHedl Bunéa, €ewak, w/alslya ya
Ty esiis1ya 0™ baH<3a olw8an <arowe<llanu LLizob8a oHnTayé!.

2. 8barlnotalar 3ow (8u8firla sallin™an  3baxslar) N
nk3Man”an ya laso<Wity eTas.

3. 8um86ula ravkol oan 3bar&toTa LLUrHamMn a se<lar LUnlLLialll
ya 3barlnota <layorl<la becb san<lay pulivsbunTi bo'lTayLLl.

4. Har BT 518‘wia 3bainowas! alollga ki2aiila<il ya v LLHan
bo8‘Hpn 3n8rla loYoyl mmucl<lallun To<la ela<Wi8an X lasogllly
wis<lor o ‘r&allllai

8.1,1.11rink8K Mp<lafl TéT<lmal n«K ToneHan
bo‘yicba Tasalalar

8ue‘urla to<leHéa81 <11¥1<lval n3klarww belfllay<HSan
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lazoLLlity nHc]c!(rlar o ‘xaro bo§‘Hug12 <leb bkyoHanacH (xu3wan, bil
yasd™a bk necb(a Sbaritotalar bo‘yoKa 318‘mrla (o‘lo\-lanw
atal8a osbilliTaych).

M Tiina! n3k TocleHcla ymra8a kela<8an Tt N bo‘18an
Ka3oi bo“‘H3bHk bocH5alan

A=+ T

An8‘mna poiilelMa81l batTta yi8ncu lalo&llar bHan arabnsaH!
Apar bnyi8“xnllllo‘loylarkoTpatyatn8 ak1lT u t1/<lor<lanka«a
bo‘ba, koTpaTya 3barlnotalar bo‘yioba o‘r lNaoHyaHw clayot
ellira olray<H, ya’t Ka3o<!8a wucbraycH. 8bunt8 wucbun bat
KoTpaTyaTtne kaso<l bo‘H5bHk ebiiToLLIg1

N= +-.. +X# > n)
1enSHk blan arvuana™s. Bosbaacba ayrpan<la, kasocLLik cbinTolU” -
5 lazo(lly TLLéorga Tm3balan so”“MTcba <leb Llxoblarsbl
TUTKT bo‘l8n *3rto! 5Yaila siabnl salUTBM Tut N (ya'r
N=1-I%X+..+X,,<1).

BeTak, y18‘TcH *o*loylarl T1luclon 5 bo§‘Hrs12 (aBoclLBy nu-
<lorlar yLL‘tcH51 bo‘18at mcbun, nnt8 1asasito v ebinToll Nar
naranyastTtga Klab5lk Te(oc!lan oruaH o‘r8awsb TUTKT. Bu
-telo<WaTT8 ab05lylanclan bT - (agBTiOWar KOTpO21131yasi.
Eslaiib 0 ann/icy, a8ar  ya /: - lkkxla o‘raro bo*[Musi/ Taniy
bo‘lta8an Llsollity nis<lorlar bo‘Hb, nlatt8 bar b1 TO03
raylhb<la k(x) ya rax) O[3Tior Ntk5lyalanS8a e8a bo‘lza, "+/
Yi2 ‘TCciHWe * 370 ! MTK3Nyas!

F() =F.00*Fr(x) =]0K(X-y)4"F r(y)

lortnla bHan aw™lanacl. Bu lNortulaw BIr necba Tarla uo4lab,
Ixiyony 5oncla8l Xasoaxity luniclorlar y184n(/131 ncbun
Fa(x)- K *F2 =6A(x-yAFAy)
Nortnlat bo3H gHatz2.
AS8ar T ya [t Vasogr&y T'a<lorlar absolyvl VM21mk312 Hp/lasi
laasltollar2a efa bo4tb, nlar T03 rayxsbéa A(x ya P,(x) McbHK
Nwk8lyalarl”a e8a boY3a, y18‘T(bnT8 2 HObWK i1 TK51yast

p{x)= Px*p2=p2*p{= bp{(X-y)pr(y)Ay
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Fortnla bHan aulana<1l A8ar 1a50<Vity wils<lorlar T ya 12 <V/Bkrel
p<la8l (xm3u3an, ular wanlly boYTtaran *yTallar uabu! A3a)

6)riumla oTwll bo"la<ll

Kowpo2113lya wuelod/ laso<Wily mws<kerlar yrATinTTnh
las8ltol:larlil M3obk3bck priMBlplal Alytcblllklar8a wcbray<H.
8bvwing wmckun baw yr86<11 3m8‘wrla lo(loylan 1adsiT O 11amMLu
Konkre! blzoblasMar8a ~oT1a3b Jarayow<la, nlarw 3<i<la ya aws
lauslrollar bWan approk8lralslyalaSb weloélarl bwincM “alor’a
oYa<l. Bunéa Markarxy 1nTk TeoreTta8a azoslan8an nonnal
(Oamss) 1ag3ron bllan m M8 Kalla Lilyrallari<la 5= y{%‘T4T
1ausroMni approkslralslyalasb Tnblw M3oManaés Bu xulosaww
umykias: Lis™a Thora<la kellwsb wWMTKLW: aSar x* o‘raro
bo§'K]j512 ya TN Ty BIr XI1 1a1317018a e8a boTxXb, mlar ncbun
1kkrcbllarllbHTOTEN!

\XrclP(Xx<x)< a0

way]ua boT3a

Markaxly 1n711l Teoretant” |ucla ko‘p bar xI'T nwntlasb8an
yananllan Tay]u<1 (wa3alan, bar xH 1au3uuian£an bo£TKis12 ya 313!
larHECla boE‘Hy boT8an laso<lllly Tilllorlar wcbum). ATtaHy
nuuiay1 na/nrc3an bu leoreTa
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approksita{siyanT£ odnH exkanHaun ab03lay</ (mr wnf Kaia
AlyTtaidan ucbun). EbHTOMMar naranyaskk 3langain nortal
lay$unolinTksiyas: q*>ya mn8a 108 kelllycM mncbHk iwk5lyasl

D

Jucla cb\umr lablllein18an ya ularclanataHyolll (oy(lalan)8b ncbun
bu Mwk3lyalartng ats bo“18an 30nH Ja«lyallan LLUrlAgan.

Ma$ala 1.8nt‘urlakotpatya813001ayon§‘t<lan 3ac™ar3b
bo‘yicba 318‘urla po13ian 3018an. 8u§‘vrla poi&HTna Ko‘nNT3bl
Anykiar1JacKakla kebil8an:

Sbarlnotalar  sbarioTta(ias: BLLa sHarHtwoTa ncbun

50LLI 31§ wla 3mTrasl su8@ina HocHszas!
ebHTOLLIA!

100 1 400 0,05

200 300 0,06

OuyMaNar Ta’1umt:

1) bar Mr 3baiinoTa ucbun 3ua‘urla boagxsas! ro‘y ber8anga,
KO0 ‘nlacH8an 1alo&1 11aclorl0 ya 3u8‘nfla3mtras! orall84clalekb
(K}51tlangan;

2) $barlnota(la8l 3m§‘mina bo<M3alanwn§ Hitaian Ko‘pi ro‘y
bensb ebiiToLLI§10;

3) 3n8‘w/la bocHzalan bu-—-bt bllan bos ‘Hsz12 raxasbiia ro‘y
beracH. £

Hatta 3u8‘wula ponin bo‘yioba yi£‘TcH 10‘loylartng
(MN3per3tyas1 1opU3T. layYoblar:

A) 150000 B) 300000 C) 450000 B) 600000 E) 750000.

Yecbmb. «- 3barlnotaclagl 3mn§‘wrla bocKzasr T<Mkalont A
<léb bel8ayHk, b 318‘vrla bo<Hsasl ro‘y TerSancla8l ko‘nl8an
lalofal nHuorw K ieb belglasak, K- 3baJinoTa bo‘ytoba Sue‘nrla
FO'loywl x,,=lkk Ko‘nT3bl(la yorlsb TMTM n bo‘ladN Bulanlan
Masbsan N=300-3barlllotalar 30T, 4 ->(, =').M,—K- 3balinoTa

bo‘yioba yie 'l 3n8‘urla o Yctw bels8Vay(H. Bu boa 31§‘urla
poiil'eH bo‘ykba y1é ‘TcH ro‘loylar T1A<lon
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8= X1+ +Xn.
[orwmla bHan awalana<!l. Belak,
Yar5 ~ Yar/1 ... +Yar/im.

Benl8an 2 la furvb(lafl sbarlnowalar 3"aisiik wa’no(la ba-

‘blnclan Ma” uHwa™aw ncbun
Yar5 = JI"Yar/TTY... +ATTY >k X*
lenfllk o‘rudl bo4aéi ya bu yer<la - ko, ~=200 TO3 rayisbcla
‘buwnclll ya YcktcM 11p(1a815barlnotalar 3oL, Y>kx\ Yarx -brncll
ya Xkkucb! Hp(3a8r 1oYoylar cb5perblyalarl. 8uE*umrla 0oy 1&<la
ela(b8an 1aso (Mity T1sclor
X=1-¥

Kodw8b(la bo‘Hb, uncla8l x ya r - laso(1LLly rwuclorlar bo8 bugiz,
/- 3n’wrla bolllasx T(Hkalon (p(/-9)=/[, y-(cm) oTaluiia 1eKis
lan81tlan8an 1a80(1llly Tlsa<lor boYacb. BeyosWa bl8oblasblariu

Bbatanb
YarA' - YIl\Z/Il-(A _/}3
lenEVKT bos/A Aarwr.

Ox1r§1 Tno 8aballar(lan -
Yar[I[ 7 = 2567,
\a X 11=\1\9
Twio3aballar kelb ctMsack ya (1eTak,
Yar5 = 100-2567+200 1719=650000.

To‘Ein Mayob: M) yarlanl.

MaSala 2. Farax “Maylk koTpawwya(la m=3000 iisiLLl bayo! (11e)
3nE‘uriast Mayé elll™an bo131. Bunéa Tu,02LLIME HiryW (layorl(la
yalo! ell3b ebWT01MEL 0,3%. Bk yH (layoricla Tuor yalo! elsa,
KoTpaTtya e=250000 30T 10°lay(1l, yalo! eltasa becb narsa
lodlartay (L.

KasoclLIk eb11101181 5% (0,05) bo‘VBblw 1a’T T einsb ucbun
KoTpaTya “anc3ay rr'ck>nla 3u8‘urla prertyalan 10 °piasbi
(y184311) Kerak.

Yecbxxb. 0(lal(la, y18‘tc 3m§‘wrla loloylarl pul oYcboy!
blr//gl 51rali(la gabu! Mlnacll. Bu boMa /-nicbl 3barbtoTa bo'ylcba
n>5nfwrla 10*oyl Tkkka 0 ya 1 Alyrallanll To3 ray1sbcla \-5 ya g

eblmiolllklar bHan uabu! uacH. 8buwing ucbun bat
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EX,=<\-aY 0+?-1=?=0,003,
EX~(1-5)0+p-12=p,
YacX, = EX] ~(EX)2=p-52*0,003.

EncH y18vincH 3u£drla 1o4loyl

5=Xk.+Xn
ncbun
£5 =KX, =3000-0,003 =9,
Yar™ = J¥YarX, « 3000+0,003 =9
plyta{lar8aeS8a boYanr.

AS8ar TarkarbsHirH”an ya nortalfasbirf”~any18‘TcH 3n§‘w!'a
lodloyl Tla<lon s mcHwn Markarly bunl leoretac!an foyclalan8ak?
KoTpaTyanw& Kasoc! bocltasHk ebHtolllca wcHun wmyl(1a81
na'ua8a kelarlr:

Byas ndat) 3) {3)
AS8ar h2 kasoclUk ebHTOLLIS1W 5% BbollIBMM layT el3ak,

Tlaclor
XB="B~"6'5
gon8a len8 bo‘Hebl Kerak (bular norrallx[3171o{ ¢ (x) ucHun Tay mc!
Jaclyallar(lan oHncH). O eTak, ab3olywl rasarlarcla
n=1[3+1,645+9]<££ = 13,935-A£ = 3483750 50 ‘T

bod/1$b1 Kerak.

puylcla8l Tasalalanm Tw LM yecM3H o‘umycM8a lakLll
uLbnacH.

Ma$ala 3. Mecllsta 8u§‘wlasl bo'ylcHa mTwnly lo‘loy
nu”rgontné rmcHVK intok3lya8l

p(Y)=-}—L4D x>0.
1000

8bax1nowa bodtoHa b 3 TTa ncHun 1lo‘loy(lan 100 $odrpa
03M” preTtlya bel8Hangan.

A8ar 100 la 3Harllorta Mwl8an boY3a, 3u§‘wla KoTpa-
Tyaswn” laldall lo‘plan8an prertyagan kalla bo‘H3MTNS
Xaunbxy eHwinolLI81 1opl3T. layoblar:

A) 0001 B)0,159 C)0,333 L) 0,407 E) 0,460.

ToBa Jayob: B) (»«15,87%) yanan!.
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Masalaw yec!wb ncbun ko‘r$alra. ASar blia sbarittoTa
bo‘ytoba snedun:a loYoy[t x lasocliWy nHuclor bllan bel8Masak,
MNTE 71CbHK 1 T K 81yast

p(x) =nen, >0, A= 1&()
BeyosHa M3zoMazLLar bllan
EX:\%**<1X:\T :

. EX2=Uxe-~gx = [,-= 2000000,
o]

YarX =- 2~

n2
ekanl18:18a 13bonch boal alrlarrx.
BeTak, Bl 8barlnorta prerryasl
p = EX +100 = 1100,
ya’w {o‘plan8an batTa pretlya
P =N +p =\10000.
H aTTa 3barintota bodylcbha 3u84ula loloyr
$=x{..4x,, ;
BoTlb, bu yenla mg=1o00' (3barlnotalar 30T), X-r- 3ballnota
bo'ytoba 3u8idu'a 10Toy:r rwHon (laso(1llly) ya wunf ~sp3wo™
nTk3lyasl

'M == 1000000

P(X><x)=F(x)= 1 * >0.
Encb h2T “M121aiirayoi8an

nyar*  n¥a)
eMTollU Kk mcbun Markaxry 1ntll {eoretat lalbld elisb yelarH
boTalll.
Masala 4. KoTtpatya 1yl tTuHHall bayo* (LLc) 3u8‘ula
3barHwoTalarlt 3ola<H 8u84arla 10Toy: bacla8l HHortalslya
umyMa! Jaclyalcla kelHn18an:

8u8‘urlasmtras!  Yalol eHsH 3abab! EbHToLLK
500000 TabHy baxi312 0,10
1000000 bocHBa 0,01
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M3My bHnoya ynklaia$120%.

KoTpawya "ancba $n84ula $oin$b kerak bodlala lofplangan
prennyaTlséon 95% ebinTolU K blMan ya2cltll $n8‘w'la $ntTa$w!
"opla$ln. layoblar:

A) 550 B) 560 C) 570 M) 580 E) 590.

To‘841Jayob: E) yarxan!

B$laiina. Har Mr 3barbtowa $184ita ~oYHoyw x - labocHity
Tlaclor ban belSMa$ak, blia $nsau'a $barlllota$l pretlya$l

p=@1+B)EX
fortula blan atalanac. Bu yercla

nit™(Llor T$bly blToya ymklarta KoeliM yenit cleb alalac/l

Ma$ala 5. KoTpaTya ucbla B,k ya b $babarlar<la8lny!aTT§
$n&‘wlaMToya$lT baaracl Bu $babar Mr-brclan nxo?

Tasol aéa}oyla$b8an! ucbmn, kotpaTtyaTn b $babarlarclagl
$n8'wla loYoylant bo£ani21a$ocHity Tluclorlar <l€bLLSbM$b
TUTKT.

Bw $babarlarcla8l $184iria 1o loylarlM Noéa sillack8an 1aSo( ity
Tlaclorlart 70$ rayl$b<la xo9x ky& x, Cléb bel8Ma$ak, nlartn§
ToTeniar bo$ MwuycM iwk$lyalan

Me(1) = {1~M)-\

Mk(@)={1-2(Y2

M,(N={1-2%)45
"ortnla blan awalanacl.

A8ar x la%ockity nHc3or koTpaTyaTn8 baTtTa wucbla
$babarcla8l nTNTLy lalofaiiT 1"0éa el$a, ex» TOTEN ! MSoblan$r.

layoblar:

A) 1320 B) 2082 C) 5760 0)8000 E) 10560.

To‘8n Jayob: E) yanan!.

Yecllixb ncbun ko‘r$alra. E$laiib oYatirks, X n$ockity
rwuclortE toteniar bod aruycM nTk$yast <Eb

=Eea,/ed
1lrocla8a ayHlaal.
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YwprMaa! xgxk\b Xb 1s30<lllly wdiclorlar bo£‘H312 éeb

bl3oblan8aw wcbun Kowpawyawn® wnwuwy Jlalofallml  awg-
layél8an X XMxM+xN *azo<My  wils<lownu§ woweniar bosH

AHuycM 1iTK3xyas3!
N(0 =E(eM"w™ ) =E (N :e” -eN)=Een -Een «
=(l~ky3B*%- (1~2)-D
otwla bHan loplla(H,
EnLl wa3zalaw ox!n8acba yecMs3b ncbun

yoylluia(lan Foyclalarsb kerak boYaab Bu yer<la

[~-a-(<ar-1)-...-(c:-n+1)

buwowlal koelll13lyenl;lart béa elacH.
MaS8ala 6. Kowpatwya 32 la3urvrlasbarlnotasr cll Har bir

3bainowa ucbun 3ueitula bocHsasw! ro‘y bensb ebl1TolLI§1 AB

3m84Ma 10’k T e3a B (sm8‘ulMa bocH3a3! ro'y berSaii<lan 30i8)
n21nk31211p<la™laso<lllly nv<lor bocllh nnws 21cblk Mink$lyasl

PB* (0 maelm
8n84ulaporeM batTa 3baxlnoralar bodylcbayi8Unck 10’ 1oyl
5 bo4l3a, p(-Y>4) ebHTOLLUK babolan5irl.
YecMsb. 8nfaula porleH bodylcbabatTa 10‘loy
Mt - +X*
nn4<lort lasbkl/ ulacH. Bu yer<la ;m=32, x(- /- 3barLloTa bo'ytoba
lo4loyn1 1locla elacH8an laso<Hity nu”gor, <leTak,

ez=exk.tex,="-exl

Yar™ = YarX{+... +YarlFA= N Yar/T,.
TasocWity Tlu<lor X, W
X,=1A
K0"rT15M a bel81l1asb “mlay boYacH. Buyenla /, - /-ncbl 3barlnota
bo‘ylcba 3u£‘wrla bolllsas! T<Hkalon, g - /-ncM 3barlloTtaclafl
3M84rla bolllsast ro‘y ber“anéa lolanmaclwan 1l1o‘loy. To‘la

ebVwollk Nortnlasl bo‘ylcba
EX, =P(1,.=0)E(X,/1{=0) +/>(/, =L)Em(*//, = 1) =

p il



=b+P[!,=\)E(BL14-\) =E(B,), *=/>(/,=)),
EX) =/>(/,=0)4*?//,,=0) +P(L, =1)e (X2/1> =1) =
=0+4.=) /. =D=E(s%.
3bunHay b, wazala B laboglity nu”éoTT” bwncM ya
1kdancbl LLUHbH ToTenWanw bl$oblasbaa keNolacll:

EB1=\ <W=27"(1-y)h «
OMrpB(VI) 0( y)d

EncH HvHY1clvallalofa! X, lanH wowenHanT bl$oblayiil2:

Yar[[ =£Y2-(A,)2="
Markaz1y bHnH leorewa8a a$o$an,

[VYsr3rnya8)  1Ya5 A M)
JeTak,

Ma$ala 7. KoTpawya amylHa81 $barH10walawl $ola<H
1) $u8‘vriabo(%ast ro‘y ben$lliebHToLLls1

2) $uSwirea 10*loyl ($m8aula bochi$ast ro€y berfawclan $0'n8)
toooe’ @ Fortmla bllan atalanacH. Bu yerHa T la$ocHity mw/cbr
(@ 20) oraHuHa 1eJa$ las$Hnlan8an;

3) $n8‘nr*apor#eH i {a bo8'Hss12 $barlnoralar(lan Itoral;

4) $bartowa pretlya$1350 ga leng;

5) ntutlypretlyayl”iucHlodloynt walewaHkknHHMa$HH,
y18Un(H Hybyw o041n8 odia “ytaHcian $lanclarl 084$b1 125%
‘bHany18‘TcH$18a Lens.

8barlnotalar $ow V lopHS$w. layoblar:

A) 158 B) 160 C) 162 0) 164 E) 166.

To‘§‘nayob A) yanan!
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E$la(ta. Ma3alatng 3barii®a a3o3an utuiw !y prerwya
P=E5+125n/Yar5 =N EX +1,250/">/YarX -

Jewak, blva sbaiinoTta ncbun 3u8aula pretxyaal

MaS$ala 8, 8u8'wla KoTpawyas! aylotobll 3ugduias:r bilan
sbue"nllanach. Aylaybk X'laso(Hily Ttluclor KoTpaTyalwineé
ay*otobll ayanya”a ucbrasb bllan bo§Wsa 3mn8'w'la lodloylul, y-
lasocllity Tla(lor e3a baycloycbTln8 lvsiorobk Ta3’wHyain blan
bof Wy laloraliu [MThéa e!3T (MHproMk Tasz"mlyaini HeManéa
bayc3oycb1wng Mabuy bolall (kasalll81)a3plrill 1cb1THK ugbul ALL3b
oAlbaii(la, kek3alls1 blan bo§‘ " xaralallar). HaTtTta pul 1Mon
(T1n) oWar bllan o'lcbanaél.

(x, y) laso(W ity 3nAVK {ac’3woii racMIc iiTk3xyas!

2x+2-yN akar0<xX 0<y<2 boT3a,
0, a3 bolga.

Karl(la wnwwy I1alolal; 1 T1in pgolat! Zlasbkll ALL3b
ebHwolU/T! {opl3T. layoblar:
A) 0,33 B) 0,38 C) 0,41 b) 0,71 E)O0,75.
¥ecb1$b. p'crTayol:8an ebHuwoLLK
P=P(X+Y¥Y>1)
bo*1laNya v

p =\\p(x>yybay

Ic! KarralA Inleral ko*riwsMeéayonsb TU TKT. Bu yer(la o 3obawl
¢ 3)1ek13VIkcia upyl16a8l sbarllar bllanat”1asb TU TKT:

'X+y> |

0<x<1,

O<y<1
ya v 8oba™y1(1a81 3bakLLl WoclaelllSan.



KelLIn18an 3bak18a a303blwb 0 30ball
{r,>):0<x<1, 1-x".y <2}

Ko™nw3béa yo21b, ynson<ias: Karrall wile8ralnl

lakrony wlefralfa oMb keMsb wwnkw. 0lckin tobM 1nlegraliu
bl$oblayil2:

\ 2x+2 -y 2Xy+2y-0,5y2y =2 5Xr +6Xx+\
4 4 y=1~x" 8
Enclk *a3b”™1 Inl:e8ralnl bl3oblayrn2:
Bx2+6x +1
0

bewak, B) yanan! 10°a4 Jayob boYar ekarn.

Ma$ala 9. Korxoma o‘r xocMtlarlw bax13lr bo(/salarclan
bxwwoyak3b ncbun 8ns‘urla kotpaniyas: bllan svyl(1a81 Sbarllarcla
érvb 3barlnotalanw we (H

1) sbarllotaTugpa -1 yW;

2) a&ar baxi312 bocl3a xrnyaHcLLK bolal18a kelllr3a, Aabrlanmycbl
1 (11n) pnl olad/, bunéan laSbuarl 3buncba 30T T bar HIr o!la
a>o031bat olach;

3) sbaiinota bo‘ylcba bTncM IoToynl 5u8wurlalannycbl
Kln'acll, “ol8anlanT e3a 5vE;wla koTpaTyas! krlack. Bosb™acba
ayl8ancla, iransMrasr a=\ boT8an 5lop 1033 3184rla sballnoTasr
mz11ad

334



3kariar bajani8anca:
a) Incltgmal Tk'ar bof£T17312 laso(lllly Tluclorlar hxlan

Hociazanacs,
b) BIr y (layormicla wyaHcllk bolam8a kelllrmycM baxi3i2

‘bo(H3anT£ rody bensb ebHTO1HSL L;

C) KorxonaxocHTtlan 30T u;

() xocHTTN§ oHaa'rolan 30TTn£ o'ra ylyrara.

8 barinoTaning neno-preTxyasr 10p1131n.

YeebM K. w-nclld xocHT”a au”™uida lo'loymm xn lasoclllly
rw<lor bHan bei§lansT . Bu 1a30cHiy rwsclort

Xn=U1+yn,n=\2,»

51Kyl Ko‘nT3M a yorarwr. Bu yerga “N-ncbl XocHTT
1MYaHéHK bola%a kelllr8an ‘bax{siz bocHzaa ro6/ bensM”
bo<113a31m8 1n<kkason 5y~ n-ncM xocHTTNE oHa a®o0lan 307T.

TurH”an 3balinota bo‘ylcba ko4118an laloral r<]<lon

5=1X-
KoTpaTtyaTtn£ 3u8airlansk!
(5-1)+=T1ax(5-1,0)
nH"éor™a len8. 8butn§ ucbun bat nelio-pretlya 0 uchbun

Aylicla8l MNortnla o'nnH:
F{):E(S-\y:iAK-\)P(E :K)’\*I:’(P(E-) :K)-erﬂ_P(S’\K) =

Ma8ala 10. KoTpaTya 0‘21Tn g xo<Htlan ucbun Surnb-8urnb
bayo! (Hre) 3néduiasr oYkaracH. XocHtlar 3lrvkllrasl mvyl(1a8l
Ja(lyal<la kelLin1San:

Kasb 3HLI  Xoclrt3lar 30T 3n*urha OHT
3UTTas1 ebHTOH
1 100 1 ]
2 " 100 1 0,2
200 2 0,1
4 200 2 0,2
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KoTpawya Bu§‘wrla mmAga kuinla<ilgan 3v8§‘wrla lo‘loylan
ba]nit(ras1 3uTTaw Writalll.

Har b xogiin o‘r naybaii<la kulll8an lo‘loynw§ P arutT»
&n<18a KTN3M Kerak. Bu 1y1xT 3burm3ay aulana<iila, KO'planetn
3n8‘mMaiinll 0,95 ebiiToll k blMan 318‘mrla 1o‘loylanw soplasT.

To‘riincbl ka3b xocltlarl kwl8an 3u8‘nina pretiyas: barw
anluylanasr. layoblar:

A) 0,060 B) 0,066 C) 0,072 b) 0,078 E) 0,084.

To‘§‘njaYob: B) yananl.

Ko‘rsa(ta. Aylaybk < - xolUTwng ya&1 gllsb ebinTto1%1,
5 - 3n8‘unakO “10y111aclon boysr. 1ncltclmallalo&ltlagon Masa!l
2 latyTtalaabulalac: O w H ebitTollkblMan, n H , ebliTolLIK
bWan. $bunws§ ncbrr

EX=u5, Yar5=p(1-8)52.

Encll bularéan >yclalawb ya xo<WTtlarwng o‘lUw yasian
bop”3k 1as0<ully LLls<lorlar bo‘Hsblul M3ob8a 018an bolga, bar
bl Kasb 3TI mncbun yi8‘well 3u8‘mrla KO loylanw o‘ia HAlytallan
ya <V8perslyalaniu Msoblab cbifhisb T T N (benl8an Jaclyal<lagl
siyTalar azosLl).

8.1.2.1In<nylivial LLlolMaHar Toiel Tazalalan

8n8‘wla kKoTpawyasTw” ToHyayly n3klanwng as3o3ly
i3 Tw TcHMiIAna! sbaritoTalar bo‘ykba 3ug‘vlfaro‘loylan TsdlHL
S1alll Ba’a bollaréa (tasalan, blfe-bayol 3u§ ‘wiiasl<la) Eual: bliia
5u8‘nina bocWzazt ro‘y bensM TuTKT. Bosbga bollarcla esa
(tazalan, a\lotobW 3u8‘ur(as, ntutan, MonH"e - TOl-TNlK
318 ‘uiiaslga) blita sbasinota Tm<l(lai viayorwic3a bxr necblasn§‘ur(a
bo(M3alan roy bensM TuTKT. 8bu 3ababH 31§‘wrla £aobyali
IncHYIclvel lalollllar§8a oHb keluycbl bax13lr bo<31salaru *ibHL
AllIsbclan bosManackl. K13klar naranyas: <lolrasléa &dal TéTclnal
lalo&Wanii 1xia Muyclll T1aclor x (o‘r naybaiicla bu Tluclor n
yoW bu pnl blrHklancla bel8Man8an cleb LLkbunHacH) o‘r8arlacH
x0l03. BHor konkre! 3u§‘urla sbarbtotaszi8a T3bacan bu T aior
baglcla an®g Mr iikr8a kelb boYTaycH (DLx|ar bu lalola( yura8a
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KelSaw yok! kelwa8anwl "ayc! elllackl. xo0lo$). bekill Mr kaKa
‘ba]tcast bk xM $bainnotalar bllan 1Ko ‘r8artl2cla ebToMMar
na2anya51wng kalla $onlar sonnT8a aszosan, $ME‘wla ralofallr-x
T {a$oélly luniclor cleb LLELA$IL kerak bo‘IASM a1 (1a81 xulo$a8a
kelatlr.

Icllyl<vel 1MoMarnt8 ba]tlw Wkcla amycM  *a$o<Uity
ma<lor x larT bullnlay ixityony éeb boTtayll, cbunk! mnlart
Mawwlay<Hr o(218a x0$ xu$n$lyaitar8a e8a boT8anls1 any bodHb
"olaci. AklMpar TaleTalika ymxaga keHSbl ya nyo]lat$bl (layncla
*a%o</iny lalolallart bel§lloycM lasocHity nwclorlar 3T T a'alib
oHob ya unlar bHan ba'arllacH"an a$o3ty artallar atalawb olt8an.
Bu la$o(lllly Ttluclorlar f£amal $uE‘mfla £aollyalTn8 uLarkky
Ko‘nni$blarlw To(leMa$blwsb TMTKM 181 bakk"! Ta$alalar
mbby bob(k kellrHac/ ya wlar(lan bariian natvnaYly nu$ol
$al1<tayecM 1! bMan bayon elllacs.

L3k naranya$l(lan lasocity rw”™éor x w (T&bMwX laloral
Tipon) TaTunT Ta nocla $1rmkla$biirlsh ~abu! T %an. Masakr,
KO0‘p bollar(la lazoallly T1aclor

X = 1% (1)
KoTrT3béa yo213b foy<la/ boTa(ll. Bu yerc'a 1a$o (Niry nus<lor /,
$unp‘mrla bo(U$ast ro‘y bensM yolaro‘y bertazH§18a boMs bolll
1 ya o MyTtaHar ~abu! Macll. r rclor e$a 3u§‘urla beklzast roy
‘ber8anicla 3u8‘w'a 1oToyl rwisackTw ber§llay(/.

AS8ar bar HlIr 3baiinota barakall gayn(k blr necbla $n8‘wla

bo($alan roy bendM T TKT boT3a, X T

X =rl+r2+..+r1y (2)
Ko‘nT3bpa yo21$b Twnk™n boTac. Bu yercla y-laso(Uity ilicior
3m8‘ulMa $barlnota$l barakaH <laywla ro‘y Tbergan 3u84ula
bo</$alan $oT1, y2>-la$o<My Txa<lor r-aupa‘ur(a bo(M3as1 ro‘y
‘ber8an(la loTarlaclki8an pul riw”gon.

AS8ar 0<1al(la81éex, £r2=0 3ballH lenSWkT pabu! "H3ak, (I)

To<lel (2) To(lelnT8 xwu3m3ly boH boTagp pay<l ulllb o‘li$b
TUTKT bo'lalkl, (2) lenfHk Taletalk Ta’mocla 3u8'wlaTng
KoMekily n3k To<leH(1la81 koTpatyanTt8 wutwnly yl18TncA
loToylarl "onnuk3! bHan bk xH boTacH.
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1nclrclmallalofFalmE (1) \m (2) &rawlalar blMan Vocla eiiH3M,
bar Blr konkre! 3ba/lnota bo‘ylcba 5u8‘wla lLofloywl yura8a
kcliira(H8an Maklorlarw atk3b ya Iclentllkal5lya ullisb TKoLwWw W
beracH. Asliclabat 3uf4ula bolallarllllro‘y bensb ebHToLL”

A-P(1=1)

ng’clon8a l1a’3lr ela(HEan laklorlar, 3u8au'a Lofloyl [MasoclUy
nnaéor bllan bo8*H'\He1 kmxaHbnayLLl. Bu e8a lasocllLly T!uclorlar
/ yay lart ebHToLUK rra*no”Ha bo£‘Hu boYTa™an tlaclorlar (1€b
Msbuwisb TUTKTH g1 XTkowyaiw beracH Masalan, ay!otobll
3n8Aulabléa balokal8a wcbrasH ebHTtolLIN y”P(1=\) bayéoy-
clUwn” yo213b18a ko”prov, bo*H”: blrnuchblclan by eMHMoAlMe yok!
bayéoycblMar 8uruM(la (baraka! wuol(lalarl8 Hoa! e!TasHk
0™MbaH<la) 1kklncblclan e3a Kek3a baygoycbllar orasl<la (g3T0Ty
reakslya susaylsbl nalya517a) kaldarog boYacH. bekw balokalga
ncbratan aylotoblMwng la'wilrlasb narxlarl (3n£4ula i04oyz)
baygoycbwT§ yo3bi§a bo£ ‘Hu boYTayLLl.

Axluar laoHyal™a 1e813M1 a<kblyollarcla 3u844rla 1o"loyltn§
o‘rlaytain T=E¥ ucbun tean 3eyenly (o4'acba lodloy ba]tl)
1borabli3MailbeH Mlsclor

EX=P(1=\)E¥ =4T

3n84mrla 3barlnotasl boylcba kull™an 1o'loyT [Ikxa “lacH.
8buwing mncbun bat 3mn8wurla koTpatyas! 3m8Yiia prertyas:r

(baclaHww) layln eH3béa bu rwuclor M3ob”a oH3M a 1048‘n kela<H.
8n8*urla MaoHyaHMa gT nucbrM nello prenuya lMeb alalacH. 0 ‘r
naybaHcla, 3u8urla l1o‘la i10YoYi8a (bruito pretlya) 3m8‘urla
Kowpawya51tn§ 13b MaoHyaH bllan bo§4H] barakaHar batu krralll.
Ko‘p bollarcla, neMo pretlya KoTpanxyatne loMa prertyaswiiie
10% w1 1asbkl1 elacH

1ncltclvallalolal 1ro<lalaycH8an laso<Hity rur<lor X u21mk312
1a"5wwio018a e8a bo*ltay<H, cbun3a

P(X =0)- P(1=0)=1-2>0.

bekT bu ebHTOLLK 1 8a ancba ya™T bodH3MSa paratasllan
X = /m¥ len8Hkcla8l 3m8‘wla 10'10\l y M urlmksl2upca8t lasoclllly
T1C]clor Ko ‘nn13Vkla Mkcla eHsb anlay bodla<H
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8o<Ma $ufaula bolallan(la IncHylclvel lalofal x TasocHBy
LLk"<or cbekl 3onéa”
B0 W W
ckre! Alywallanu ugbul NacH. ELLUTOLLIMar nazanyasinwis§
wnwnxy kr8l<lan Ta’lwnkl, <Hkael laso<lllly mid<lor x nw8§
aasino
{ @=p(x=bs),~,e. =r{x=bW
ebitolllklar bfan a”an> W ya yana 3bu Tanbaian Ta’1nTkKl,
Winkaiy ripiiaa 1aso<Uidy T<uclor T1n§ lausltol; Mankinlya51
F(X)=P(<x)
yok1 rkbHK MLK3XyaBr
P(x)=T(x),
bu 1a3o( ity rwa<lortn§ *a3wioin
Pr(A)=P(¥*A)
pbHTNLUK oYcboyiiy bk aryTtalll awpglay<W/ (n KO YcMiaa i1 ga8l
rxinyony barel (o‘platl). b
Aklllar Tazertarika {a”anck r lasoclllly Tuor Tusbal
TyTainanaabul allgatucbun, x<0 bo‘18r<la
F(x)=P(x)=0
len§lUar baJanlacll.1)etak, F(x) ya p(x) Viwk8lyalar ucbun x*O
<leb, M30bK3b TUTKLU .
1n<ltamal n3k X «B3ockity Tlsaclonun§ Ay LU A
T, =EX (0‘TaYlyral),
yarx =EXr-(EX)r (&$persrya),
cr,=#arx (o‘/la kya<lraiik 0"Usb),
cr=<rTx (yana”ya koelLl13lyeni),

N _E(X-EX) (ab5;T ernyakoelTuzlyenll)

3onk xaraklensiikalan wuMT blsoblane<il.
Ebitolbklar na2arlyaswlng mtutly formulalan bMan 103
ra¥13Ma, ebiitolLU K LLIu3Tioi
po=p(x =I:O) , Pn=P(X=b,,)
bo*18ancHskrel;laso<l1lLly T}'clor x wmcbun

EX="b[,
/:0/1

339



Kx!=Y1>1]
10

(enuHMar o‘nn/ bolac. Tacjut o1 MwK$lyadl f(x) =p(Y<n) ya
ncbHk ntk8lya8l p(x)=f'(x) bo‘l8n wrluks512 Npck™ rasoillly
Tic]clor y ncbun

E¥=])(()C1F(X)=\>(()P(X)<1X

E¥2=]xr<1F(x)=]x2P(x)/1c
0 0
lonnulalar balanla/l.

Ma8ala 1, Mwuégair 1 yll bo'l8an bayol: (Hre) $mf‘wla
3baJlnowas! ko'nlack. 8nu8§‘urla 5wnra51 »=100000 30T, TUO2N1N8
1y!1 clayorlcla yafol eM3b ebiiTolL 51 <?=0,0025. 8UE‘Uida 10°K T x
TN § yanal5lya koelll3*yenii 1opl$T.

YecMsb. Bu bola

EX =bg = 105°25-10" =250 ($0‘T)9
YarX =b2(1- ?)y = FaID(1- 25 «HO'%) *25 #O4 « 25 -106
x Tn§ o‘rlakyaxkalk 0"U$M
<gk=TFarf 45000 ($0°T)
peTak, yanal$iya koelllisiyenu
Cx=<w/EX * 5000/250 = 20.
Ma$ala 2. 1némylémal $um§‘wrla lalofall ($barlnota TauwmT
Tnclclal8a 112118an) laSo<Uity rra<lor
X =1%¥
Ko‘nnlsbita 1£oga elllac. Buyercla / $1§‘vrlabocli$a$l tckkalon, y
3m8‘urla bo(l1%$l roy ben$b os'balck ymra“a kelSan lalo&1
nn”~clon.
Axar unyl(k8Mar:
1) nelo preT!ya 2 8a 1ens§,
2) y laso<Wity waucionmng; (M$perSlya$l 16 £aiens,
3) x 1.bo(Hry nuacloTTE cbperdyast 30 8a 1ensN8,
Ta’lnT bo'l%a, $m8‘wla bocb5a$lTng ro‘y bensb ebllTolLi8l ya
3n§‘wla10“0y10‘rla”™y Ta1 lopllsr.
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Yecbbb. fFarax paflaylk, 3u8'wla bocBabl rody bewlld
ebTOLL8L n=p(1=1), 3ut‘vrlaloYoyl y wng odlayTall T=EY
b0o*13T.

Bu bolMa 104a TaeTaiik kuHWna >rrlasl8a asosan,

EX=P(1- 0)E(X/1=0)+P(1=0)e (X/1=1)-
=0+P(1=\)E(Y/1=\)~ P(1 =1)E¥=g1T,
EX2—P(1—0)e(x 21=0)+P(/-1)e(x 21 =1)=0+P(1 =]'Elr2=
8bun(lay uLllb,
YarX=EX2- (EX)2=pg¥ar¥+4\- ?)T12
ienfkka e”a boYarwr. Oxir§llar(lan suyi<asi len8Mklar
313leta3zlfa e™a boMarriw;:
[?Yar¥+</(1- p)H2=30
[mm=2, Farf=16.
Bu 313leTa * §aT3baian
Ur-\7pg+2=0
kya<ka! len§lata bllan ienf kucbW boilail Oxrrer lenflatatn§
yecbumar: =2 ya 4=" boYacll. BeTak, *-ebToLLUK boY”ar

ucbun 3u8dria bo<WsastilE rody bensb ebiuolllsl 8a len8

Bo'lal Bruxlan ya >ouonc@as: len8latalar 313ieTa3idan
lNoy<lalarb, 3u8‘urla o4oyr x nT8§ o‘rla s*ytaH T=EX=\6
ekanl18um olwinlr.

Masala 3. Orborxona<laro‘y bensblTun T K T boY8an yon8§4r
o’baniaa Kosnla<W8an rarar wilsgon X nT8§ ~3unon “myMan!
Ja<lyallla kewurlASan:

2arar 11a<lon X EbWTOLLUK
0 0,9
500 0,060
1000 0,030
10000 0,008
50000 0,001
100000 0,001

341



Yon84n oulballcla yura™a kel!8an 2ararnt§ odia “ryrtaH
lop$rT.
layoblar:
(A) 290, (B) 322, (C) 1704, () 2900, (E) 32222.
1xob. Bu yeriia ya bosb”a Joylar(1a81 Tabalalar<la kelliulSan
Jayoblarclan (A, B, C, 3 yaE) “ay3tw 1o‘£‘n ekanHE1T Ko‘r3alisb
1alab ellbcll
Yecbkb. Farax “MayWk, /-otborxonacla yon§‘t bollBLL
bo<W3as 1 1MNM(Hkalon, V- yon8UnoglbalTtr85m8 ‘urlalo‘loyl, x =1>y
8uf‘urla sbajinotas! bodylcba lalolal T 1éon bo‘l$T. TasocUlity
2A1FKlor X wnE (BAATON yn~onpa M ~agyaMa Kelllnl8an. Brraa y
wn8 orla urytaHw 1o0pisk Kerak boYack. Blnncbl naybalcla bu
1a50(1lly wilugorlar l1a™8ltollan orasifas: bo™Mc"Hk Tuno3sa-
ballark 10paTiz:
P{X=m= P(/=)*(Y~n),a8arn>0,
P([ =0), a8ar n~0.
Hapglsalan bat, 8barlnota bo‘ylcba rmkar O 8a len§, a8ar
yon86r rody bertasa. Bosbgacba ayl8arn<la
{T=0}={=0},
ya’T bubocli8alar ncbun
P(X-0) =P(I =0)-/>(/-0).
AS8ar oTborxonaclayon§‘t ro‘y bersa, n>oya 8184rlalo‘loyl
n 8a leng bo‘la(H Bosaacba ayl”ancla
{X=n}={1=1,Y=n}
ya’T,
P(X=n)=P(l=Db¥"n)=P(/=1)P(¥Y~n)
ox3r"Haréan
EX-P(L=[)EY
len8HKT bo3H Marwr ya wklan

EbHTolWlK />(/=1) berl"an Ja(lyaltn8 buncb! 3alnclan
lopllacH:
P(/=10)=1-P(1=0)=1~P(X =0)=0,1.
8/arlnora bodylcba 3n84mrlalo‘loyl T O ‘rlacpyTaa
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EX =~nP (X =n)=500+0,060 +1000 0,030 +10000 «0,008 + 50000 #),001 +
M

+100000-0,001 = 30+30 +80+50+100 = 290.

Bellak,

EY =290/0/, = 2900
ya (O) 3ayob 10‘8‘n ekar.

Ma8ala 4. 8u84mCa loloylanwn8 sanéayétr 3KaJlnowakr
porlel bo‘ytoba oYkarM”an slLr3iik labHllar 3blwn-ko68al(LL,
atar y 3m8wrla Loyl wis<lonw MoM ay”an 1:a80clllly udslor
bo‘133, 2 =by lasoglly LLIFKlor paraweMan

E2=6,012, Yar2”1,l
boTpgan norwal “~onun bMan rassltlan8an boTall (IrAi<lvel
loToynws§ brwlay OA3wion loSarllnlknortal (108-norrtal) ~onun
(Ieb alalacH).

8m84ula 10Toyl y wis(lorwn§ 200 4an Karia, 500 <lan k1clnk
BoT13M ebUTOLLI§110piA3T-

Yecbl3b. Lllanayol8an p =/*(200<r<500) ebUTOLUKT "nyb
Aa81 ko ‘rit3lklayorlsb TIW NKT:

p =p(200<e2<500) =P(1n200<2<1n500)

Oauns3 lasocUily nuainonT cbi21”M altasblwb, ya't

20 7 /\ :
«{arkkn norralbx}51tol8a e8a bo*18an laso<llLy nus<lor8ao ‘Wb, p
eMToLLU K ncbun ~nyitla811en§kw olanin2:
(1n200-£2 7.-E2 1n500-£2¥Y
NN 4 Yo nlyar2 vYor2 )

_p 1200-6012 ,, 15006012 ¢ "T500- er,eirzn
<20 < ) N4
Fn200- 6,012/1 ¢(0151) ¢ ( 0 533).
/1,792
Bu yerga oclal(la8léek

sllnidar! Oamns3s laso<Wity Tluclon 20nT8 la™3ltol iTk3yas!.
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Max3un3 #Tlwya o(x) 3orld~[yTaianT ko'p Klobilaréa
Kelll 18an “aclyallarclan loplsb Tuw KT, yol MKrosoih Excel
yorc3atla

d(x)=HOPMCIPACs(x)
ixnk3lya oruaH b13oblar3bl wntkin:
®(0,151) =HOPMCTPACs(0/151) * 0,560,
®(-0,533) =HOPMCTPAC» (-0,533) * 0,297.
OeTak, p* 0,263.

<2ay<1 (b, oYarw/Na,, p eblltolllk beyoslla
JNNOFHOPMCTPACXK(X, a,<T)

M Tkeiya Mkrogaii Exce! yonktWa LlUsoMawsM bat TUTKT.
BunTt§ wucbun unyicla8l vnkslyalar 3ainra ienb oH3b yeiarH
boYa/l:

NIOFHOPMCTPACTT(500; 6,012; KOPEHb(\192)) -
-NOrHOPMCTPACTT(200;6,012; KOPEHb(\,192)) » 0,263.
Ma$ala 5. 8 u§‘uria Kow pawyasiiins bk oyMk su”amria lodloyl
(n3k) Tn3bal alytalll ya 21cbuk JITK31yas:
i X >®> C=Cork1,c>0

(+)
bo‘18an L|30”y illacior or4ell TockMasbitiigan. KoTpatyatng

bk oyMk 1o*lo\atng o ‘rdaalytalopll5T.
layoblar:

(A>?* (B>P  (C) (0)1, (E)3.

¥ecb1$b. BwncM nayba(cla propor3tonalllk koelX3tyenH ¢ ww
lopl3b kerak boYac. TacbHk Mulk3lyasliwng xo33a3!8a azosan,

BeTak, c=3 ya/tobHK IiTk3"ya3!

Mx) =7 CoX>'m
MoTtalwnt Tla<lor ex wcbun amyMas1len8Hkka eéa bo‘lat”:

Elr =]xP(x)<b:=1-~;cb= =:3/-"N—=-T— =
0 »(1+ x) o(l+n) o(l +x) o(1 +Xy
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8bmwng ucbun bat 10'§8‘n “ayob (C), bo‘lall Kektl8an
roblrk Atkslya51 ParetO (acJHT 0 11wn§ xwwusty boH bo*lad/l Bu
lausxTolikkMa a>0 ya a>0 pararebrlar8a boa‘ls bo‘Hb, ntng
AcbUK &nk5lya8l

Ko‘nTt8b8a e8a bo‘lacii. O3on 13boncb bo3lM alUsb tutAnM,

("vyMap Tabalalar o‘um\’cbllarua Tw3AL, yecbbb ucbun
1a\51ya eiilack.

Ma*ala 6. Ma8arlncla ro‘y bensM Tu TKT bo‘l8an yone‘r
oc’baii/la yuraga kela<Wi8an laloFalun YxxLlayclean ravoclAsy
Tla<lor X Tn§ 21cblK Mwk3Myas!

AS8ar yon8‘r nalya8kla lalofal r>8 bo“18a, bu Lilolalnug 16
nan kal/la bo*1IMn eMTo1L181
P=P(x>\6/x>&)
10pHs1n. layob: p=1/9.
Ma3sala 7 .8/®‘mlMaxocHT! (akLLany) uanclayélr baxisi2 bocb3a
ro‘y bensb! nafyab'<lako‘nla<iA8an lalorali 1&aa elad18an {asckliny
wia<lor x wn8 {ayswon bosLl arimyYcM 1unk3slyasl

Ko‘nt3blcla bo‘H3MT aTsila8an bo‘18T. Bu wockity Tlu<lortng
0‘Na k\;aclrank og‘13M < - arx {opW3T. Jayob: a, =5000.
Ma$ala 8. 8mo‘mlMa 1o‘loyl 0°Tla u’ytam 1000 bo‘lman
ek3ponen5lal ras51ltol8a e8a bo‘l8an bmo<LUyHk ¥ bHan 1&<la
elllSan bo‘13T. 8ne‘nlMa koTpaTyas! MyTak a=100 bo‘18an



loToylann awal8a osllracH. Bu laso(Hity rrir'clor yN wn§
<H3per8lya8l Yar¥{a) bpM3T. (Snyllda!

(A) 810000, (B) 860000, (C) 900000,

(P ) 990000,  (E) 1000000

3ayoblarclan b &861.

H13oblasb nalupsl<3a:

YarY* 990944

lenfHk o‘nnll boTac. OeTak, (L) }a\ob Xo'£n.

Ma$ala 9. Kyariiralawl 3m84rla elmycbl koTpalwwyaga 1 oy<3a
20 laanra LLBkcH Bwu anralar bo‘ylcba 3u84irla 1oToylan ru”cKu
nyicasl “aéyaMa kellwl8an:

250 280 50 314 250
90 450 180 150 250
150 250 309 2100 206
146 220 300 220 688

8n™‘urla loToylun§ 0‘Ma MywaH 3 ya nwing o'rla Kyaéravk
; 08T31m
1n n
3N- I;IB,IJ, -*)2
babolarlloplisw. layob: x =322,65 ya /i2~183687,0.

Maszala 10. Akluany (3n”nJla xo<Hun) aylotobll 3m£‘mrlaSl
bo‘ylcba loToylar nuaclon ekspornenslya la”3ltol boT13b1181 ya
IoToynwg 1000 <lan kaw boTlsbl eMmiolleg 0,25 pa 1en§
ekanr~nu atlack. Oraéan 10 yI'l oT8an<lan 30‘N£ ayanyalar BOLU
KatayTa<b, lekw T£lal5lya ogpkalicla 3u84rla loToylan o w8110
ylM8a wa3balan 2 Tarla o3blll. Ho21il§! payl<la 3184mla loToywlng
1000 <lankaT bo'VBblelllTo1H8T110pT8. la\,oblar:

(A) 0,063, (B) 0,125, (C) 0,134,
®) 0,163, (E) 0,250
To@4]aYob: (C).
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8.2. Kollekity T K To<lelfa oM Tazalalar

8n§vrlawns koHekMY n3k TocleHéa bat TclTclual nskK
TocleH(1a81 kabl sil3sa ya éayot!clast $m8'mlMa prerwyalarlloYa
raylsbcla 3u8imr(a Jarayow bosMpa kwlllaa!. In<He<el rlsk
ToéeHéan &sall odlaro™ bunga 3u84ula porleH bulvn brr
3bartoTtalar TaJtmabl geb paraHb, 318'wla bocH5alarting ro‘y
berlsbl konkre! 3ballnoTtalar bllan bo§‘Hp bo6ltay<1l. 8bun<lay
AL, bn bollla ro'y ber™an 3v84ula bocH$alan konkre! 3u8iiula
3barlnortalarl8a alosiasl boYTtaycH ya bu bocHzalar koTpaTya
ncbrw y184ncH n3k bo'Vib LLsoblariacH.

KoMekHy n3k to<le 1<Hylclval To3elan yana blr TuM T
larsa! sbunclan Mora* boYacHK!, kelTa - ke* raYisbcla ro‘y ber8an
318‘wla youealanclan ynra8a kelacHSan 31§ wla 1o'loylarlt Vocla
elacHSan

lasocHily T!™éorlar blr xH la“sunlan8an éeb blsoblaracH. Bu
dllin®an farar batta 5u84ula bocMzalanw *enf kucbW <leb
bl3oblasbT 1 TK T bo‘Vb, nlannntw niy 3u”‘wlansk naH]alan cleb
FAabul ulIT3M Tm TK 1M Bungas {asb™an laso<Hity Tluclorlar y( lar
1lla* rea! 1alolalmny 1&cla elacH.

KoHek1Y n3k TocleHclabaT 3u”n/la bocksalan 3oL lalolalml
1foclalay<H8an yin2...T,,,. .1a30c/My T1”clorlarSa bo84Hn boYraycH
yaunlarntutly n3kw M<laela<

IrcHyI<lval n3k To<leH<1a81 kabl, koMekily n3k To<lella bat
KoTpaw yaTnj vkaso<LL8:” y18‘uxH loYoylan boa4rsi bo‘lacH
Bubollla

S=MH2+..+Y?
Ko‘ntabcla bo6BladH ya kolMekHy n3k TocleHcla81l ka3ocLLIk
ebHTOLLIS1
K=P(¥1+¥2+...+¥ >u)
£ortula bHan lopllacH Bwu yercla n-kotpatya akHyl-bosblan§4cb
kapVigH, kuralllyo!8an yaMcla8l 3u8Umla bo<Hsalan 30T1n! V cleb
bel§MayT12.
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Ko‘p Tarla o‘lkavlfan kuraluylar Ko‘rsaiaalll, A”Manoan
oral/gia ro‘y beralll8an .uwrwna bo® bakT 50111 v Prasson

F(r~Hu—=a, A0
AQ[zwxoittayokiTanily brotxal A3xTo” a
p(,=0="x1k(™"(_pl

eSabo4la!l

inJlyianai 5n8‘nfla KO loylan Massunolan 3!nia yeiirl gara”ck
keng bo‘lb. ular eMTolUWar naranyasll ko‘p wucbray/l.
Aynkpa, r( (asociity riuséoTTy ~3knoH «/skre! npéa bo‘18an]an
abanmyal7|1, cbunki 5u8‘wla lo‘loylan axodan bulvn SOnlarcla
1&klalana/1 (ba’ii(la 100 yo 118 3utlar8a saclar yaxIMana(N).
Kollek(1\' wk Torelldin beMaylU”an (kr,) lasolLity LLhs<ioriar
Al Aw Taxaus lanlasb o‘rSanllayolgan koHekWly nsk Togeliw
ToMyainT ocMsbgayorgat Malll.

Ma$ala 1. ¥18<M 8m8‘ninalo‘loylan

8-$y=1\+¥2 +-+K,

ForTtnla b/an at"lana<H. Bu yer(la:

1)y ebliwollk bflan lMaya! ncbla 0,1 ya 2 wylainarxu
Habu! Miabr;

2) bar blr  1a50(11y nn”idor ek3ponensxa! las$Tk%a e8a \a
nTng o‘rlasxyrtai 0.5,

3) rmy2..n .. blrfaHk<la bof4ly bodlta8an 1aso(Hiy
rr"clorlar.

£[e5]w N 10r bX30bKTT.

layoblar: A) 0.9, B)2.1, C)23, 13)25, E)27,

Yecbbb. MNodlaTta(ctank kuinlta in>rmla8l(lan Moyclalan@ax,

EN =~ =m)a(/wy +#a4- Me«) =£/>(y =n)(Eey )" =
n

»

lengMklart yora olatlr. Tasoéxuy Tll4clor r, lar eksporen8lal
lanslTo<:8a e8a bo‘18al ucbun nnT§ Hebink MvnknY-as!
p(x) =5e"1x,n >0, EYX=05
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Bewak, 9-~=2.8kutn8 ncbunbar

E(el)= I <tc= = e
0 0 0
ParaTeil- a>1 boYHawuncbnn&Tk3rya (A-)” su> eksponensla]

@auxTo1/ 1cbHK Tk31lyasr bo‘lad/ ya’w
[(A-Ly (% X<k~
0

JeTak, K(ey) —nx_lz r. kelinl8an na*yalart bMasbrrb,
£ (/) =~(1+2+5)=272.3

naluar oianiz. BeTak, 1lo‘e‘n]ayob yananin C).

MaBala 2. ¥18T<u 318‘niia 10° 1oyl N =K +H"+ ;K KOL1eKiAY 3K
To<lebT lasbkM aacK. Onyl<lagllar Ta *lwin:

1) Vparateln(la)nbalar 5<t1) N=5 ya‘“‘ymikK|” ebiATolLLIr
p=o, boUgan btotlal *3inno”a e8a;

2) bar biT 1, 1azo<My nws<lor p(r, =1)=f(r, =2)=03 1a¢ 1T 0 1£a
e8a;

3) y,mmr2, blrgallk<abo§ 1L eTas.

Aéar m5(l)=Ee*-sme‘nita 10'10yTT8 TOTennar bos "nycM
Vonkslys51 bo*13a, MA(02) toplBT.

layoblar: A) 1,15, B) 1.17, C) 119, O)1-21, E) 1.23.

Yecbkb. To'"laTaletallk kunlta Nonmmlaxi(lan Moy(lalandak,

M3(()=Ee5=£ P(y=k)E(e'l » =%*) Py =*)(&'N) =
*90

=
EAY
=X p J(V)A™-9)5*(052+0-5e)4 = (on 05)((e*+e2') +0-9) 1191486*
Kelllrll8an lbrrulalarclan
J15(0,2)-(0.05-~°"2+ea4] +0.9| «1.191486.
8bwklay b 10484n Jayob yariank C).
Masala 3. KollekllY n3k To(leH(la y!ad4ral 3mu84dilla loifloyl

layatToll *mya”Mar bHan xaraklerlana<W:
1) 3u8durla bo(bsalarl 30w N TN§ BASTIO 11
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P DA dn
2) sug§‘urla lo‘loyl basiinoit riolld k iwkslyasl P(x)=4»r2x,*>o0.

Y18')ncl) 3u §‘urla lagulnk)lr 1M" «M3persxyas! lopWaln.

layoblar: A)2, B)4, C)6, 0O)8, E) 10

YecHub. BTncM nayballa, 31§‘wul;a boclizalan sowwung bosi
AlycLL Mwik3lya81i ropatl2:

w)=exr =y \A mt4 -T+=y TU3)(+2K+])
A V3 A2 ff 1-2-3 24
_yA-3*(*~1)(*-2) | _1TAMM' IT gl
3 6 2 12°bA AN 16 2

End/ 31§ ‘urla o' loylun8 baplas aknasMnasbliii (opatlr:

0 -'-'o
4°X1Ir81lengHKTng 0‘N8 10Tow Aas: wileSral parare<mn 2=2+»
bolMgan ek3sponenslallanstorwing o‘a silytan bo‘lalll MaunTU

bun o‘na alyral ﬁir L Tak,

4
(2«)2'
Y18T(J1 3M8‘mrla10“10y1

5=u+r2+..+x,
bapl™3 altasb1lTsMT bat 1loplsbTUTKT. Bu yercla y;-
brncll ro‘y ber8an 3u§‘ur{a bo<iizasl b ‘loyl, y2-{KKTCM ro‘y
ber8an 3ua‘wla bo<Hsas: 101oyl ya bokaro. 11 bolll
() =Ee-<ToH2+ ) =2](e-q[ W2 Ty)y =y » =" =

=£ (1) PbT) =E(y(3))Y a(y (3) =1- 22+5-214.
Ox1lz1 MNormmlacla n~ormsi*acla </erenslallasb atal T bajanb
=NO0)=N-)NM-22+=| _2-(-2).(2+Y3 =4

ekanl1811olawl2. Xuiick sbun™a o4abasb es2 ='(0)=26, ya'T
Yar8=E82~(E3)r =10.
beTtak, ~ayob yananW E).

350



Tazalllar o*nycb”a Tms3all yecM3b mncbun lakixe

MU

Mabala 4. 1ltutly laloral 1aa3ltoll upylcla8l 3barlart
uanoallanraclT:

1) 3u§‘n/la bo(113a1ar1 30 T 1a"31TOW:

P(y=0)=0.5P(y=1)=0/1P(y=2)=0.2.
2) 1MyKivar 1alolalian3ir o 11:
P(Y=1)~Of4P(Y=4)=0.2.

¥18‘Tcb 318'vna lalolalling o701 0"rla“yrtaHclan 2 Tarlla
Kalla bo413M eblTOLLIS1 10p113T.

layoblar: A) 0.132, B) 0.138, C)0.144, 3) 0.150,

E) 0.156.
To‘§in ~ayob yananii A).
Ma”ala 5. <wiclafl danéaycHr 3u8arla porl7l'el/l ncbun
3n8imrla bocb3alan 30Twng ~3mnoH kelllrH™an:

Ao Py-~n)
0 0.7
2 0.2
3 0.1

8n84mrla bo(Hzasl ro‘y ber8ancla mnt8 wucbun lodlana(b8an

3n8‘urla06i0y1 yucbun
P(Y=t)=0[ P(Y—0)=08.

8n8‘urla bo(Hzaar1 307 V ya 8u8urla 10'10y1 y bofAb"3Ir
lazo(H LY r\(lorlar iteb br3oHanach. ¥ i£4wb 31£‘mrla 1oYoylwng
(porle! bo‘ylcha) 02T T 8§ 0'rla”xytaHéan 2 la slanclarl 0M3b”a
Kaina bo‘Hsb eb11T01H8110pHS3T.

layoblar: A) 0.02, B)0.05, C)0.07, b)0.09, E)O0.12.

To‘E*n Jayob yarlanll E).

Ko‘r$alra. Ma'lutla, £ lazoélLly 1lliAclorms 3lanclarl oNUsLL
éeb N = > /" 11upor8a aylllacH. Oertak, y18‘T(H 318‘urlalo‘loyl 51
ncbun

P=P(8>E8+2cr3)

ebHTOLLKLW 10p13b lakHI elllacH.
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Masala 6. KoJlekiy n3k wwo<leH(la y18TncK laldal: wiluclon s
paratem: =83 bo‘l8n Turakkab Pwuasson 1af3itoHS8a e8a ya
3n84ula lodloyl rtAclonTnE lauzltoll “wmyl<laSl

X P{r=x)
1 0.5
5 0.3

10 0.2

lanyal<la kekOnl8an. Monna! approk3ltalilya yoMatita p(5>315)
eb/TolLIk bl8oblariin.

layoblar: A) 0.03, B)0.04, C)0.05, b)0.06, E)0.07.

To&‘n Jayob yarlanii E).

YecM3b ncbun e3zlal!ta. Y18Tn<W laldial: nw”€on Turakkab
parateln n boTpn Turakkab 1aa3ro®£a e”a, yat un 5={a*r}

Ko ‘nt3bcla8l LLsocHity y18TncH boTacH:
5=[1+...4Y,,.=[1+.+¥(5)

ya buyerita mr2,, lasoclllly rraéorlar bo8T1*312 ya berl18an y
LLsockity Tla<lor Bbflan Blr XA lassltlan8an? wlar 1aa3illboH
boT"an
ply(X)=k)"e~X, *=012..
Tazo<iily nnck)r m=k(n)blMan bat bo841 eTa3. O3on
Ko ‘rtalll1a,
<p(r) = Er¥ * 0.5r+03r5+0.2r10.
Oertak, 5 4aso<Hity riu*c1oTTE bosl uimycll M'vnk3yas:

C(r) =Er8 =% P (y~ »)a(/»++r*N=m=*(*(*)) =e~a-r "~ .
n

Ox1r£llenSrk(lan <HMeremslallasbyo'H bHam es ya vars
T1laéorlar o3onllK bilan loplacH. Ox1r8lyecb Tw 1oplsb ncbun
r|/r>3,15" n(8-& 315- I/IY"B, F (315 EA

{pbrdl  Var8 ) )
Tunosaba!(lan FoyclalaT3b yelarH boTacH.
Maszala 7. 8u8‘urla kotpanlyasl konser! raHw eleklr la’-
TTla3sb 313letasl buxLLsMpgan 3u84rlalaycll (“vyMagllar TaTuT:
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1) elek!r ladulnlasb 515*etalannt§ bu;Llisblar 3ow parate™n
1 boY8an Pvas3on (ag3wtob”a eMa, ya’w
P(y*n)=~e~\n"1,2,...
2) eleklr la’ttlabb 513leta$tl 1 walla burllisllickn
Ko4nlaxl18an. rarar (1aloM) suy!(ias1 ~agyalll benl8anm;

X P(¥=x)
10 0.3
20 ;03
50 04

3) Elexir la’twla8b 813letabl b2l 30T ya WNCKMN
ye&arlacH"an rarar y bo§"Hu5121a30<3LLly T!uclorlar;

4) a8ar Ko‘nl8an rarar 30 clan Ko‘p bo4lTasa, wn
KoTpaTyanuw” o*riioYaych.

8n8‘wla koTpawya$TT8 1yl(1as1 3m1§'mMa 104oywuns§ oala
ytall ~opO3r.

Tayoblar: A)5, B)8, C)10, U) 12, E) 14

To‘E‘n Jayob yananH E).

Ma$ala 8. Ourvb To(lelum 5LI8‘wlala8b(la 1 ylicla rody ben$LLl
TUTKT boY”an 5u8wrla bo(!18alarl s0 T parate!r a=sm boY”an

Pras3on”3Hnoliéa e8a.
Har bir 3u8‘vna bo(H$as1 ucbmn 1o0'loy T wic3onTtnf {3a3LWt0i

wyl(1a81~ackaMa kelLin1™an.

X P(¥=x)
50 03
100 0.2
200 0.2
300 0.1
400 0.1
500 0.1 |
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KoTpawya xoamw (aklany) 1 yicla 31§‘wla bollkabl BlAan
bo£‘H" boY an wilalslya 0"l balkla Hbbly xara™alAarT bar bk 3u8'urla
bociizas1 bodylcha 20%8a 03bl3bim 1axTil ela</1

8barlnota bo‘ylchasnfdulakoTpaTtyastt8 1yMal ntnutxy
laldall o‘rlaglyrall ya yanalslya koelll13lyenb blsoblamsin.

layob: es=\cB, Nas «1,6%

Mazala 9. 8u84rla bocllzlan ro‘y bensblan 30Twng labl
elllayol8an oraHclafl ~3knoH o‘rla MyTtah 9 8a len§ boYaan
§eoTelnk lassltol,ya'r

an=p(y =n)=(0.9)"-0.1, n=0,12,..

Bu bockBa ogpbaiick ko'ml8an l1alo&l o‘rla alytan 1 bo‘l8an

eK3ponens3ai1af3mro, yaT

bo4lsr. KoTpawyanw8 kasoclllk eblknol%tl bo3Man™tob
KapWal-akiiy orsia/] LLix1a ein£.

Yecbbb. TasckMy rwséor y- 3nurla boclsalan 30T, my2*-/i
KelTta-kel ro‘y ber”an 318 ‘urla boclsalan<kn kull8an lalolal ruyaclon
boy3T.

YaxsaM T1aTuTk!, lasocbity noacbr yx+y2+..+yn parateln

a=1« =nboTgan O aTTa lac}srolfae8a bo'ladl 8butn§ ucbunbar
ntununy laloralr WocllaycHan $=yl+y2+..+yyXa3o<lly y1§Tc!TT§
NCbbK MLK3xya3!

pAX)= 1,p(y=n)py 2+ . {x)= 2 {09)' 017~ T jje =
=0,09Y =0.09"'9 - 0.09e™ n.

A8ar «-koTpawyawng ak1t (bosblan84ch kapllall) boYsa,
kasocLLk eblrolal

AWM)=P (5x) =1~ (x)1 =0.9e"°/In.

n
Masala 10. Mec131a 518 wilaslin7/LLBbl ncbun azo3 bodlack8an
3m8uwrla bockkalan Kki X1 kKasalHklargan 1borai: oMy ya
3lotalolo81k kasalHklar ya ular bofaHs312 rausbc3a ro'y bensMan
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parate!rlan abo*l8an Turakkab Puasson la”3TtoHS8a e8a bo”aér.
81&‘urla o 1oy1 lan3lrollan anyiclas: Jaclyalcla benl&an:

Kazalllkingn Mecl131na xanyal/lan nua<lon A

33knol
LLi<Wy (0,to00) oralsiéa lexm 2
810 Ta101081K lac]31rlanSan 3
(0,200)Cralcla 1exds
lagsltlan”an

8n8‘wrla sbariitotas! boyxcba pKlaywllr 3uf£urla hocllzsl
osirbaiiaast Wbbxy xaralallar 100 clan KaT boYsa, bu xarajallarw
buwwnasT! 3m§"urlalanoycb! 3bax3 loelaylll A8ar bu xarajallar 100
C3nKo'p boYsa, 3u§uialoycbl 3bax3 100 304r lodlaycH, ~ol8anlanT
esa KoTpaTya loYaych. Bxita 3ufimrla 10°'loyTT8 o4la hyTamn

lopunarT.
layoblar: A) 161, B) 167, C) 172, 0)177, E) 183.
To‘E‘rlJayob yananii O).
Ko‘r8alTa. Farax uYaylk &52.. (asocHity rwcMar kelTta-
kellls1 boE‘UA$12ya Turakkab Prasson 1a™3wiollanta e8a bodbb, nlar

Ko‘nwsbclabo'l3ln. Ya't m=x”"+. . . yl&rcHlarcla
P[x" <M =K;(0,P(V=)= e*n=1/4.

ya lasocHily neacMar blrfal/ikcla bo84/g bo‘lta8an
lasocitly TK™omar bo*131. UTwwy y18 ‘i
8-e5{+2+.

lasoclity TK|clornary, lassltollw 10paTi2. Buwng nebun

00 .mc:

0
baplas altasblwsblartl kwlatk. Bu bolcla 5 nu”éoTTh

bapla3 altasb1113b1
oo”oo
O)=Eerp{46) =Eor S =[] cexp(-")=
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Bwu yerc3a
@

=1

1 salx)rwng ya”minasMsM lalab elllaé!),

B<H

J'I*)=/'glrl|:frl\/l
ubcatll

Hn

Ten8K blMan awpalan8an LWywro! MTk3lyabTw8 baplab

altasblisbl cleb bl3oblaba bo4la<ll beluak,
®(M=exp (A" (Y- 5

&rtnla o4 T ekan.

Benl™an maBol<la =2+3=5, 5u§Aula bo</i8alan rod
ber8anclan Bo‘ng Te4M na xarajananw bel8May(8an r LLBockity
rwaoww”™ ncbHkK 1wk81yasl "aonsbTa”

[TM=|aM +|/>2M
MTK8lyagan lbora! Bu yercla To3 raYlsb(la n (*) ya p2(X) oraHglar
(01000)ya (0,200)1arciasl 1ek18 {ac”wuno! acbWk WMwk8lyalan. Bularrii

b150b8a olb we(15Ta xara3aHan rwn§ rkbUk Minkslyasbl
0, a%ar x<0,
17

5000" ~ 0<X<2M’
oS

0, a%ar x>1000 boY$a

a%ar 200<x< 1000,

8.3. Oayla 8nf‘ur*ala$b ta8alalan

8n8‘vMalasb 3baritoTasum Lx"mnga “aclar 8uEdrlaloycbl
3bax3 X T!a(lorcla laloral yericari”an uanclay(11r r!3kka e8a bo“lacll



8bar&toTta Mwl8anclan 30‘ng 3u8iulalannycM 3bax3 028Ta
pretxya lodlanin LLzob”a bu nskclan b3toyalanagb Bosb™acbha
aylpanéa? au8aulalanmycbl 3bax3 ob Txugoréa bo'l8an prenitya
lodloycbl bl3obl8 kKalla lalofallar kellnslll Twm TKT boill8an
lasocllly n3klarclan uwiilacl. bekT, ladHA boY™an n3k yo4ur
boUrtaycl, nt 3u8wurla koTpaTyas3l o4i18a olall. Bwunéa
KoTpaTtya 3u8‘wla polrfell ba]tw: o3bwsb! L3ob™a kaso<l
bo‘HsblNk ebHTOLLI8T KaTayMn3b”a emsback, bekln 3uE‘urla
boclzalan rody berSancla koTpaTya”a Kaivia baJrcla8l 3m§'urla
loYoylanT o3bln3b8a 1o'£*n kelaél. Bunclay bolallar(lan kaTro”
1aMallar blan cb1™3b ucbun 3u§'urlakoTpaTyas1o‘r T M8 nN3KT!
bosbMa koTpaTyaéa 3u§'wlala$bfa baraka! u/ac. 8n8'wlarn§
B lnnT yay(a T% SKlala8k éeb alasb lablly boYacll,

payc! uNeb oYl3b xawrk!, 3u84rla koTpawyas! "ayla
3nf ‘urlalasb}arayonréan bosb”a sabablar bl3obl8abat Tanlaalclor
bo‘'Usbr TMTKT. Maszalan, yansi bx3nestr ToHyalasblw$b
Yo‘sbltcba 13b }oylan yaraMsb rarurH"Ma uayla 3u£dir£alab
KoTpaTyaTtn” ToHyayly InurS4nH8T11a’t 7 elsM TUTKT.

Muorlar bllan beyosla sbarlnotalar 1128an ya 0"rkiin” N3ksi
baror yl1311T bosb™a kKoTpatyacla 3unMriiayckéan kKoTpaTya
walllcll koTpaTya (lebalalagl- 11xalnycblkoTpaTyanT8 n3kni
3n8'wrlalay(H8an koTparitya gayla LU £‘urlalask koTpatyas: (leb
notlanacH.

ATtaHyoMa sayla 31864rlala8bnt§ “unyla”! yanan!! ko4ros
uo'llarlacH. X3T&XTThx KOTpaTya 0°‘r Tl]Jorlan8a 3n84arla 1o*loyl
K 30‘Tgan kaT bo‘l8an baTTa laloMlanin uoplay<. Anar
3m8‘wla 10"loyl A 30‘7<lan Kakia bodlza, wuraluyclih KoTparitya
™m3laal raylsbcla buloYoylaning K sh3Tinih siopkycl, K clan kalla
ba]Tlw e3a sayla 3u§‘winalasb koTpaTyas: loMay(ll Bertak,
lo*laurlii kerak boY™an X 3u8‘wla 1ok T bodlsa, uraluyclin ya
~ayla 5n84ulalasb KoTpaTyalan T03 ranasbck

(X, arap X<K, A [Q arap X<K,
)m, arap X >4, o r-r, arap X >

pul nnuclorlanrin 1.o4aycllar.
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AyHb o‘llfanlarclan keHb cMMaclA, pay'a 3u84u'alasb
Marayow! bobblanSMcb n3k X w Karayl:m-acll. Bun(la8l K TX"80Tx
cbe8aralasbparaTeln geb alalai/

Ma$ala 1. 8uflula koTpawya3Txn” porl7|e|/| boxasxr bayo*
8m8“wlalan(lan (1 yiA m(1(1allM) lazbix1lop8an. Bu brrnes blokowing
$paulLirab1 anyxéa! 1-Jaclyallla kellxnl8an:

8barlnotalar 3o 8m8‘wla 3winTasx

500 100
300 50
100 40

Ha”tx 860 bo‘18an uayla $va‘wlalabb preTxyasx ucbun sayla
8n84ulaloycbx KoTpawya bar Hf 3baxlnotanxnf cbegaraloycbx
parateln 40 boYgan batTta xn(lt(lval lo'loylarT soplasb
Ta3bunyainxu olaclx,

pay'a 3u8‘wlaloycbx KoTpanxyawng ynklata koellP*$xyenlx
8u8ilulaloycbl KoTpawyawn”® ma3bxy bknoyayxy po$bxrcba
yuklaTasxgan 2 barobar Kalla.

Bxiia 3barlnota bo‘yxcbha “ay!a 318‘urlalasb nuuay! naxanéan
3nmé‘wla bogxsasx bo‘l8an bockzawng rof/ bensbMk ebHWoOLLISL
lopx13xn.

layoblar: (A) 0014 (B) 0,018 (C) 0,022 (B) 0,026

(E) 0,030

Yecbbb. OMT 10'§8‘n(lan“lo‘é‘n 8m§‘wla bokiarxw
o‘r8anayVk. Har ba Hlr 1uy(1a8x bxiia 3barintota bo‘yxcba killLBbx
TW NKT bo‘18an lalolallar “myx<lafx 2-Jaclyalcla kelLlnlSan:

2-]aéyal
Ovrvib(1a8x Bx[Ma 3barllloTa 8barlnotalar Sibx
$barlnotalar  bo‘ylcha kulx18an ‘bo‘yxcba kuinl8an
300X 1o‘loylar 30LL Tofloylar
500 100*0,02-2 500*2-1000
300 50*0,02-1 300*1=300
100 40*0,02=0,8 100*0,8=80
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Bu sbar!notanT£ ucbteb! nsiitMan! tadwnolar”a, asosan,
Koailayo!8an porl7|e! bo”yioba kulUwiNan 1o4loylar
1000+300+80=1380
yl8Uncb8a len§8. Bu y~TcH nemo-prcwiya tlclon. MTwwy
prertyalar T1raéon 2000 bo‘l&ar wcbun, 3u£dula kKoTtpa-

Tya3ltn§ 13bly blTtoyayly yuMaras!
~2000-0 80

1380

Mo3 rayl8béa payla wS'wlaloycbl koTpawyanT§ wbSbly
bunoyayly ynklaras!

B'~2.0«0,9.

Encb sayla sufwmraa$b nutlay! nmaxarxckn yuraa kelpan
avE'mrla bolaltl ko‘rawl7. Bu koTpatya laugal cbe8aralasb
parateMangan kalla bo4l8an TéTtana! loYoylart dopla8at
ncbun buwncbl £vvb<lafl 3barlnotalar bo‘ykba 60 30'T, VckTCM
8urvbcla8l sbarlnotalar bo4ylcba 10 30°T* mucbTcM £umrmbelagl
8ballnoTtalar bo4ylcba becb narsza l1o‘latay<W (O 8o‘T). Bularw
Msobga obb  “uylIN 3%a3yaMa  sayla  3u864rlalabb
KoTpaTyasTTE£ bar bu: 8urnbcla8: 1o'loylarn*éon kelllnlSan:

3-ladyal
Crvirvibcla8l BlMa 3ballnoTa 8barlnotalar MruM
$barlnotalar bo'yioba kulll*an bo‘ylcba kuLLIgan
50ru lo*loylar 1o*loylar
500 60*"=60" 500*604-30000"
300 10r=107 300*104=3000s

100 0 0

Bu yeréa Mayla 8u§lwlalasb koTpatyasx ucbun $unE‘vrla
boé15a81 ebuTolU”. Kelllnl8an 3-Ja(lyal(lan koanackkl5 payla
s iMaia<b koTpanlyasl wcbun “ayla 8u8drlalasb porlfeH
bo‘yicba knlH8an lo4loy nn~don 330007 - bu Mayla $m84rlalabb
nello-preniiyasl. Yum”onéa ko‘r8an ecbkk! “ayla 5u§‘wrlalasb
T3bly bTioyaYly yuklata koellllslyenll 0,9 8a len§8. beTak,
nturniyy “ayla sm8wrlalasb prenuyast 62700" 8a len8. bekrn
Taszalant§ 3barH bo‘ykba bupreTt!ya 860 8a len§, ya't
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627007=80

Bbo‘HEs ¥a0,0137» 0,014. To‘é ‘n ~ayob: (A) yanan!.

Ma$ala 2. 8u8‘urla koTpawyastt” Hr yVIHK ntutxy
3n8‘wla 10‘loyl Turakkab Taniy brotlal aa3moin blan Hoga.
elllalll. Blr yIl <layoruy1a8l ro‘y beracH"an 3uf£‘urla Hopglsalan
Sownt§ o‘Ma *ytal 9, wwung kyackallgan ofcl8kl 6 8a lenf.
IncHaclval b “loy tlaclon £a™al 1ya 3 glyTtallarTt 103 raYisbcla 1/3
Ya 2/3 ebHtollMklar bHan gabul uHacH KoTpatya bosblan8Ycb
nN3KT kataylracH”an ya cbe8araloYcM paratelll A=3 bo4l8an
cpyXa, 318‘wWalabll sbarbtoTaskm 1L Polac/

Bayla 5SuSdlMalasb koTpatya3ltn§ 3m8‘mina IloYoyl
Tlu(lonnT§ oifla s yTanw 1opHa3T.

layoblar: (A) 184 (B) 183 (C) 185 (0)18,7 (E) 189

Yecbub. Blryficlaro‘y beralll®an 3ua‘wla bocHsalan 3o0Tw y
‘bHan belgHayHk. Ma5alanT§ 3barii bodylcba laso<3lity Tlu(lor V-
Taniy broTlalian8ir 0 18a e8a bo‘lat-bya?r

NyaN)=« ~ ]>:H\<«+" -Y, .o

n..

ya O(lalcla8lclek, buyercla u=1- P o<p<Ll
Paratelrlar a ya p 1asocHIy Trgéor Vnt§ o'rla glytall Ey
ya al3perslya5l Yilty bHan

Yary”-
yP

1lenSHKlar orsiaH bo§*lanfan. Masalatn£ 3barllangan £oyclalansak,
a~X p-YA
len8HklarT olann2. beTtak,
0 ' . ()3T
AN o H n)’ EOIR-
Ox1rg&lclan b la”3Tiolwing bosl yHuycb! rank$iyas:

AO=ePly-m4:9Y “aan

ekanH8LL1 olatlr.
EncH 1azocHity T!aclorlar keiTa-kelll s1
Y Hore
TcHyk1nal 3n£‘vrla 1o*loylan nH/AckTw iFocia AM3T. MasalanT§
3barH8a, asosarn,
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ny-b+3 A Err‘:Err':T+2r

A8ar 8=yl+y2+ -+ y¥ 'be1§11a3bm Kxrinsak, 5— blr yll
clayorl<la8llalolllar uds(lorl Ml Nbéa ela(. By T1LLELl0TTS, bo3H
ALuycbx nTk51yasl

~~NE{r5/V=n)-P(y=n)=1"E2rypP(y=n)="

2+ 271 2+2r
P(y=m=n (4- 2-2 2y
Ox1r§1 £fortnlagda 2=1 wankb (lTererslallasb awallw
batarsak, E8=21 *en§/kw bo3l ~annx/Bun3an {asbaan.bosll
MnycM £unkslya Er5 w 2 bo‘ylcba ualor§a yoyxb (*2 <larala™a

uaéar) anyldagllatlolaTl2:

L1 1 AN1(n 2+2237°2+2293 "3
Er -
64 r+2r3y 641 4 16
T 1+g+§g +*
4 716 4

Bu Fortnlayi8‘uxiilaloralnr§ 0,1,2 TK}1a1arc1a£1 nusunnoH

P(8=0)=P(y=0)=

o o _ 2111 3
P(8=2) = P(y = 2)P(¥r=1)P(¥2=1): 512 3 3 512
ebiiTolLl Manw 10p1sb WrkowT berach.
Oayla smgwlaloycbl koTpawya cbeS8araloyclll paratein®* A=3
€an kaia *alolMart "oplay<i, xolo3 ya nwng 3u84mrla 10°k T
Tla<lon

g 0, arap 8 <3,
h 5-3, arap 5>3
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r>Twla ban at™lanac/l.

OeTak,

E8'=XnP((8'=n)=~nP(8-3-n="nP(8=n+3)=
«=0

=XWm-3)PGB=nm=|> -3)PGB=n-£(n-3)PB=nN=
=E8-3 +3-P(8=0)+2-P(8=\)+1-P(8=2)=

=213+ i+ —t -~ :GLS—BH 18,078.9
64 256 512 512

8buwwinE ncbun baw (A) yanan! 1048°n Jayob bo‘laéb

(BuyMa™p Tazalaw Tn$ladl yecMsb ncbun o*nycll”a layslya
BXaTTT.

Ma8ala 3. 8nf£arlakoTpartyasn T8 3bar!noralar por!lNeHwns
31rvkvrabl uyl1(3a81 Jaclyal<la kelLIrT1Man.

4-jaclyal
8batlnota Omwrvblarcla8l  8uE‘wla 8ne‘ria
wmr1 3bar&toTakr nor! . bo<Malan
3oul ebHTOLLA
1 50 4 0,05

2 100 10 P

payla 3u8rlalasb koTpaTya3s! cbe8araloycbl paratelr k=2
fan kalla bo‘18an lalolalSa e8a bo‘l8an bar uanclay 3barlnoTal,
ba]tl 1 8a len§ bo4l8an n3kw pgoplasb mncbun 0,02 Tluclorclai
Hayla 318‘mrlala8b pretlyasl bel8llasb bllan sayla 3u84ulalabb
Ta]burlyaltl olac/l

Cbefaralanfan yl184rclA lalolaltt8 ya “ayla 3wu8firlalasb
‘babo3uung 30 éan kalla bo‘HsbebToLL 0,10 8a lens.

1kkTcM £nmrvibclagl sbarlnoTalar ncbun 8u«''vrla bo4l13asl rody
ben3b eblvnoll p lopllsT.

Hayoblar: (A) 001 (B) 0,03 (C) 0,05 (&) 0,07

(E) 0,09
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E$la(ta. Cay*a 3uE*wrlala$b mualayl nararylan, “ayla
$18‘urialaBll $barirowalarl Mwlpaw<lan $o'n§ ymza8a kela<%an
$un8Miia bolaii smyléa8l 5-]aclyaMa kellln!8an.

5-laéya
8barlnota OuruMar<lafl <Ayla 818 ‘vrla boclzast
mn 3bar'noTalar SufEma ebinToLL!
30w Taghunyal
1 50 2 0,05
2 100 8 P

Enc/ ~ ya y2 lasoclllly tlac3orlar To3 raY1$lkla bwncM ya
lkkwebl tirpas: $m8‘mina bocH$alan ro‘y bensMan 30T bo*13ln,
ya'w y="+y2~-ntntly 3u8drlabocb3akn $ow bo4l$t. 8ns4ula
KoTpawyast $=2 3wnTaw “oplasb kerak, xo0lo$. OeTak,
KoTpawyawng ntwty yl§T(M loloyl

5=2(y,+*/2
bo4Kb, Tazalawneé 3balll8a Koda:
/>(E+18>30)=0/. ™

0 £ nayball(la, nTwwy ~aylau”~rilaksb pretlyasl:

0,02(50,2 + 100,8) = 18.

Yuson<la8l (*) Twiozaba™w p fga w$balan len§lata geb

farab, uncla
8-E8 <X =d(x)
4Yar8

Approksltal$lya<lan £oy<3alananmlb, 30‘n8ra bosll bo‘l18an
len§laraclan nota4uT p ebTOLLU KT loparl2. Bunéa:

Ey{=50-005=25 Eyr=100p,
len8l1Klarclan 1by(lalat$b8a 1odn‘n kela<H.

8.4. KasoMLUwWT§ liTaT1k ToileMan boykba Ta$alalar

8n8‘mrlawng (Mnark  Toclellan  UIVI(bvel  ($ra1k)

Toclellan(lan $bvn(lakl, nlar(k81 xoannlart o4 8an$M ya’18a

bo841"bo‘lall Bu ToclellarT§ en§ $oécla$l £adal rkk! Jarayonclan
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Mora* boYacH: prewwlyalar lwblny 3arayow ya 3u8‘wla lodloylan
Marayolws. Prennyalar 3m8‘wrla lkxHsalan ro‘y bensMS8a wsba™ur
ancba ler lo‘plana< ya bunéa prewlyalar wlyclon 3u84irla
1;,0doylan8a w8balan ancba kaw bo‘laii 8buTn§ wmcbun baww
8n£‘wlabociizalan ro‘y ben8bl)arayonlil asos1y <lebbloblana,
Aarayonwin® Tas3biabi cbeMarasMa prenuyalar Jartlawsbliu
n21nk3l2 <lelemuw8llk (lasocblly bo‘lta8am) “arayon 3laHéa
Lsbuwisb Twnkw.

En£ 30éna boMa pretlyalar LLsblTl £ua! Bl/aparate!r c—pul
Tabla8‘lan LLsbuwiiie2 Hs1 Bllanarylanaél cicbM8oblasbTutA M.
Ox1r8l 3utlaw suyMa™Moba Lsbumwsb TUTKT: a”ar bbor /
ToTenla koTpatyanT£ akiy! (kaplaH) « boUYsa ya {1 ya'l
ToTenn8a "aéar becb uan<lay 3u£‘w/la bocHsas! ro‘y bertasa,
KoTpaTyanTt”™ mnToTenl<la8l kapiiaH

nlHEn(+ck
Tlaclor boYacH. Oxlnclan esa

ekanb”xw olatl2. Bu xuloza<lan 1nye8ii18lyaclan oHn™an <larota<l
ya T4 ai3ya Msobl oHra<H.

8n84arla bo<Hszalan roy bensM Jarayown8 en§8 3o<l<la
yarlan!lan 3lfak3a Puasson “arayowiw sabul gllUsb Twnlan.
AylayHK? &—bu Jarayowiing 1nlen8lyH§l boyxb, T+ n- 3u8‘mrla

bo<Hzas1n T8 ro‘y bensM totenW,
M-

n- ya «-1- 3u8‘mxla bo<Hsalan ora3iclan ya™l inieryaHn| beHast
(100 <léb Mzoblana<H). Ko'nlayol8an To<lel<la 3u84rla bocHza"
O ber8an yay!nt§ o4/tla 8u8'wrla 1cloyl atal8a o3MrllalLl.
8n84rla loYoylanTt Wocha ela<HSan laso<Wity Tluclorlar kclta-
KelLIS1

bo8 Huz12 ya Mr xI las3ltlan8an cleb MsoblaracH ya mlar 3u8mlla
‘bocH3a3! ro‘y ber*an
R12...

ToTenllar8a bo8‘HieTas <EbMsoblaracll
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Enc kowpawya akllywwun§ vyay! bo'ykba 0°‘2fan$bli
"nya™oba 1roblab oY13b wwnkw. YarlnTE ToTenuéa
KoTpaTya uangayclir wc=m akily8a (kapkal8a) e8a. BinncM
5u§‘wla bockzas! rody bensb! w.=r, ToTenMa koTpatyaTtn§
ak/Y1 wer, r(lor§a oacH (pretlyalar (M3biiw bl3oblag). bekin .
ToTenlla koTpaTtya x murclorcla $m8‘wrla lodloyl oYkaracH.
BeTak, r, ToTenMa KoTpaTyaw”™ ak!T

n+cr{- ¥
wilNlor"akatayacb. + TotenMa- 1KKTCb18ume'nlMa bocH$as1 rowy
‘ber8ancla koTpawyaTtnf akCM
c(f2-7;)-cr2
nit*clorfa 0'5aa! ya u
NHCTA-YMHCTN =n+c{TX+T2)-Y X
$odr T la$bkTyacll 2 ToTenM a KoTpalya r2 NiALCKK3a 318 ‘mrla
10'loylloflaydlyautng ak!r
n+ch+T,)-N ¥
LLis<lor8a kawwaya(W.

Bu 120Mab o4l an”arayon cbeksi2 clayot eV/BLLUITMTK1N, 1ola
KoTpaTyaTn§ pganéaycr $vn8wrla bociizasx rody Terldblclagl
$m8‘urla lodloyl ncbun tablag4l yelta$a. Bu bolll w2 $u8‘wrla
KoTpanlya$ltn§ ka$oé8a ucbratans 1 ba™a 8aplrarl2. 8bunclay
AU, 1aMIM elll8an Toclel cbeSara$l(la koTpawya Kasoca

ucbraycli, a8ar
n+cTn-(¥1+..+Y,)>0, «=1 2,...

bo<$alar ro‘y ber$a. Aksuicba, a8ar
n+c(rx+12)-(Y{+r2>0,

M+ c(Ty+..+ MY~ (K+...+¥7)> 0,
lelan

n+c(Tl+. +Tn)-(¥1+.. +¥M)<0
bo'1$a, n- $18"vMa bocltka$l ro6y bertan T, ToTenlcla KoTpaTya
ka$oclea vcbraycl/.
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KelllrMan wwogeTwung a303ly xaraklen8kasl bodb K=LLh)
Ka3o0e/k el To/B1 M3obknacl.

BuLLIn bIr brri/k yau! éayonuck o‘Jlaca a 8ug'miMNa bo<lA8alan
ro‘y beracl ya bun bolal; koTpawyawn” o‘rlacba AT nr'‘clor(la
818'wla lo4lo\18a oHb kelack (b yercla T=B¥Y=.=eyrr...). 1kKiicbl
lowonclan by yau! orau8‘ita koTpanlya pretlya ko‘nwsbl(la c
304r pullodlayc/l Bn 3nTTa 0‘rlacba 4/mklata” lodloy

c=(1+9)NT
rr"clor8a len§8 bocd/MsM kerak. Bu yercla o- w8bly 1nTtoya
po‘3blrcbasl. 8bunt§ wmcbun bat c>AT 1en8512Mk bajansM
Kerax.

KasocLUK (Mnawnk woclellan8a 1e813bW TasalalarT yecb13b(la
120blab oYWpgan To(lellar mcbun 13boi elliS8an upylcla8l malualar
TUM T rol o6ymay(/.

1 KasocM3k ebUTOlIN8IM bapla3 altasbltsM  (3u§‘wrla
KoTpawya31ltn§ bosMan™ob akiY1 (kapMall) iiTkalyasl 3VIMMa)

| X(1-)-(1+8)T3)
lortnla ban aw*lanack. Bu yercla
¢ ) =By
Tct\l(lval lo‘loy rwucbnwn”® baplas3 alrasblwisM, T~Er-
Tclw(lnal 3n8‘mrlalo‘loyl orla My Tau,

AT
M3My M Toya ~o‘3lUTcbasz
2. KasoclLk ebATOLLN
K(n)<e~" (2
bunclber§ 1en8312118uu “anoavianiiracll. Bu yerclar- notaduTt
2 8a w3balan xaraklensik
N2) =1+(1+Y12 (3)
len8lartat Tu3ba! Ui tailyecbuni Bu yer(la
y/(r) =<p(-2) =EeT
TcWyl(lval 3mn84arla loYoyTT8 ToTenllar bosll MuycM iAXnK-
3ryas!.
3. Krarel ‘bunclberg8ning asltplollk
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Ayt = . (@

lorwmiasi o‘nnls

4. buiklber§ lerf812HE1clan ya Krawer-bunclber£nlng asimnpio-
Hkasican keHb cMsacHk!, a8ar xarak!ensHk koelll15lyenl r nw§
ulyuiallan kaa boYsa, kasoclUk eblTolU” klcblk bolacH. 8bm
oZnnéa yayc! eHb oiH3b kerak boila(HK1? xaTak”en3iik koelLI151yend;
r 3umgau'a laolyaTnE as3o3xy parartelrlant - (8u84ula
bocH3za3rtné ro‘y bensblan ]JllensiyHs: n, IncHylcvel *aMaf
aw}<lon Y laml, pret!ya 1msbluw iexH~1 c) o418a gatrab olacHya
MT KoTpawyatn8 ToHyaY1wy xay&Mist wucbun  asos’y
xarakiensuka 51IMicla “abu! MU3b wnTkln.

Ma»ala 1. 8u8‘urlakotpaTyasum”™ bosMan™dchb kapkaH
(akHy!) 1ya unT§ 3bar!notalar porTbH 3bunéayk!, n T 8§ ko‘p!
bMan bllka $ug‘vrla bo(N3a3lt yura™a kelUnm3b TU TKT.

Yana”o*3sMTcba ra¥isMa “myMa™Mar 1a ’1uT:

1) 318‘mrla bocHsas! rody bensbaa KodilaalSan lalofal T1laclon
58abn§;

2) 3nE‘wwila bocHsa$l ro‘y bensb ebiToLLIEL

3) 3n84u'a bocHsas! rody bersb ya™H (1 alballa roy berslL
3barH osHcla) 1ay3nnolTTs nobHK IiTk3lyasl
p(l)=rrr, 1>\,
Pretlya LLsbun! n21nksl2 ya n 3 8a leng,
KazocLLIK eblrrolLI§] 1opH3T. layoblar:
A) 0,03 B)0,06 C) 0,09 0)0,12 E)0,15.
Yecbi8b. A8ar ya8Sona (briia) TwnKT boYran 3m84dula

bocH3a3! rody bennasa (utng ebHTOLU”N -), KoTpawya becb
uacbon ka3o(1"a ucbrartayLLl.

Apar ya“ona 3u86arla bo(Hsza3t ro‘y berza (bu bo(H3atng
ebTollw ~ 8a len8), koTpanlya ka3o(l bo4rsbHor yok: bodl-
TasHp!, koTpaTyanTt8 3m8wuta bo(Hsa3l ro'y bensM T
Totenl(1la81 nnt§ akiyl, ko;nl8an 7lyonclan (MnT8 nu”clon 5 8a

1en8) McMk Bbo‘H3M8a yok! kaiia bodH3M8a boHu, bodlad 0 ‘r-
oc21(1an msbunarHkl, T ToTenMa’x KoTpatyanT§ aklT
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1+ 3r
LLILiclor8a 1en8. Oeluak, Kol palya Ka$oc!8a ucbrayéx, agar \+31<5
1en8s12;HK balanl8a. 8bwnclay cJb koTpawyawn” kasocLUk
eblrolLIg1

P="P(1+3I<G)=1/>"<"
ya Tin8alawn8 yecllT: lasochily T17clor T wWwN8 oK}siTo:
T KsLyasiT nus™agéa™N AyTaAT blBoblazb8a kelllnlacH. O ‘r
naybaiiéa.
P(T<()=]"n=w
ya

F= 0,1458.
48

Oertak, %9'£n 'JayobE) yanan!.

Ma$ala 2, Canclaycllr LLir korxonaiu 31§ ‘wiaiasb ncbun taxsw
sn8Giria kKoTtpawyas! LMcH 8u8Mrlant8 ns3k! ya“ona blla
31§“wla bocHsazlclan 1horal. puylclallar Ta ’1uT:

1) 818‘unrla10™oy1 (3u£aula bocb3as! ro‘y ber8ancla) MU ACKTLL
laasltol smylcla8l Jaclyak!a kelLirH"am:

8ntra EbATOLLIK
100 0,60
200 0,40
2)  3un8rla bocHsazlw / yaglS8acba rofy ‘bertasbk
ebbTolL Py X

3) koTpartyatn” /ToTten!cla8l ak!TTnE n
. «/)=60+20/-5(0
lNortmnla Hllan arMana<l11l. Bu yercla 50 - r Nadar yNTLU
lofloy nn”clon;
4) 318 wla 1o loyl 3n8firla boc’™sas! rody ber8aricla clarroy
loYarialLLL
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8n84MMa Ko paTtyasril Ka3oé boHeMISL ebiiTolLl ~ 1opA$T.
layoblar:
A}l B) | CHI 9)| E)I

¥€cb18b. 8n8'mrla bocHsa8l ro‘y bensb! Towenl T T bllan, n
bo(H8arocy bensb! oalbaHpa81laloral T17 ck>nw y bllanbeHayHK.
Mazalawwng sbarii bo‘ylcba Tya r lasocHity rTssicM ar bo8‘Hsz12,

/>)(/r'>?_L_U
lenSHk baJanlaél. Betak, T (a3ocHily T14<10TT§ 1a"$1m01
L nk3lyasl

PT<)=1-P {TA)A.

Bu 1ayz1tolTt rncbHK nTk3 yas!

=(h"r>
TakocHiy Tluclor y ucbun
P(¥ =100)-0,60, P(¥ =200)=0,40.
En( koTpaTtyawn§ kasoclLlkka ucbrasb bocHsast a1 uchbun
“lo4la ebHTOLLK” MNonnuia3i8a, azosan,

p(K)= |6J(n/r =/, Y=100)P(Y = LI )p‘lﬂ(l)cll-{)\p(KlT =* Y =200)P(¥Y =200)pT()<it

. .
=0,61/(60+20/ <100) pT(L)XK+0,41/ (60+20* < 200) p Ll =

0 7

= 0,6(()/ (1< 2) p‘r(0<*+0,4]0/ (< )TN = 0,60 "N +0,4})p‘r(1))K:

0,6P(r<2)+0,4P(I'<7)=0,6-]+0,4

Bewak, 104nad4 JaYobb) yanan!.

MaBala 3. 8u84ula koTpaTya3lTn8 akilylan TbaiMa
MmylldaMlar T a ’1uT:

1) 318MrlaloYo\ilan rwurion bo8Hs3ir ya (0;+0) oralki<lalexl8
lasslTlan8an lasocHiy LLI"clorlar;

2) bar HIr 1, 2, 3, ... ToTenaraa ata Hiia 3u8aiia bolllzasl
ro'y beracH;

3) bozbsia Totenllarcla 3m8‘urla bocH3akn rocy bertaycH;

4) ubly MToya ~o™sLUTcba ynklaTtasl02 8a lens;



5) prenuyalar n21vksl2loclarnecly;

6) bosMan”cb akylar (kapua:) 1£a lent.

Mornen! 1= éa kasocLUk ro‘y benslld eblltolli81 loplsr.
JlaYoblar:

A) 0,05 B)0,06 C) 0,07 5)0,08 E)0,009.

YecMHb. Har Blr blrHk Towenl:cla aw”™ bllla 318'lwla bocl13a3!
ro‘y beracll ya nntg ucbun odrlachba 3n8‘nna 1o‘loyl 5 £& len§
boaw ((0;t0) oraH cias:1 lek1s la™3ltol o‘rla LyyTtaun). M3My
MToyaY1y “osMTcba o2 8a len§ bodlSaw ucbun bulk yarl
clayorlcla 1n3b8an preTxya Tlaclorl

(@+0,2-1%5=125=6.

beTtak, pretlyalar UBMT1 1erlhler 6 £a len§ ekan ya
KoTpawyawng 1=1 Tortenlcla8l all T 1+6é=7 £a lenS. Bwu
ToTenlcla KoTpawya Ka3oc%a ucbrarasH81clan, /=1 ToTenlcla
ro'y 'berSan 3u84mrla lodloyltn8 Ttl1”clon x<7 1en8si2/Kul
Aanoallanlt3M Kerak. Bu 1o4ioy aTal!”a o3Mnl”anclan 304nE
KoTpawyawn” ak!t 7-f, bo*Hb, 1 »=2 ToTen18a "aéar

7-X+673-Y,
. nn”clorfa osbac/l. Bu toTenllda xkktcM 8uE‘wla boclsast ro‘y
benb, KoTpawya y2 nuaéorcb 3n84mrla loGloyl loclasM Kerak.
KoTtpawyawn” 1=2 ToTenléa kasoc!8a mcbrasM vcbun 3n8durla
10"10y1 y2, KoTpawyanuw§ ak!T<lan kalla boiHsM kerak, ya’L
M >13-X

1en8s12HK baanH3M kerak. BeTak, 121atyol£an eMnnolLik

boYacH. 11w £eotelnk eblATolHK 3rlfaHma M3oblasb o3on boYac.
Haylsalan bat, I, ya y2 BoE‘W312 ya (ouo) oraHuga lexls
la”zlTtlan8an bol8an! ncbun, 1asocry nutla (rPrd lek18HMaS1
K- {(x¥):0<my <10}
Kyac3ralll 1ek13 laszltlan8an bo“ladA
121anayoluan p ebLiTolL K, lasoallly nu™la (K, K) T
M (x,y):0<x<7,y>I1-x}
3oba™a m3Msb ebiiToLLIN! boYackl. BeTak,

p Tr3P
Te$K
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Kyacka! K WwnN§ ym2a31 T@K=1010-100. O30M K°
3oba vlUTKAad 1len8 yon KO'8‘n burcbakl] ncbbuwcbak bo 11,

nmné Kalen 4 éalené bo‘lacll 81wnTé ucbhunbat

[Mewak,
f>=— =008

100
N kM
Ulytalx » boHEan ek8porenslal ~3w o “a eS8a bo 3a,

xaraklensiik koelLl13lyenl KOpMa3T.
Yecbiob. Ek8ponenslal lasistolwiné baplas-3iille5 alTas

i 3in r
W~ i
Bu Ba31T0 11 T8 bo3l Lilnychl NTK3Xyasr
r=vmb'’

Bulart bl3obBa o0léan bola xarakrensik lenélartart

AUYK& Aoba yousK LW NTKT.

—l— NMy(l+8)TT
1-TT.

yoK!
(1+B)T2r- 971r=0.

Bu lenelatart 4nylal ,=oya ya8onaTusba*
B c—HAT

1+8)T cT
yecbT8a eEa. Buyecbuw 1a’nfF bo‘Yicha xaraklensiik koelLl131yenl

MNMm~Nala 5. ASar wMuwua! 3m8‘mina lo‘loyl Tuéor!
ek3pLen5lal ® boY3a, kaso<LUk cbWwoll» B[

£ P1yl cbi3b. Ek3ponenslal rauswoliiing baplas altasbiinsbl
B(3)=--

1+ rne
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Buncla T—ek3ponen$ia: 1at3lwolnt” oala pyTtain. 8butne
ncbun bat kaS0cllMk ebllTollMuw baplas alnasblirxsb! wclvn

ntwny (1) len8lara
B

-(0)= T - T (1+9)T
B+(1+B)T* 9 0 {
(I+mT

KoimT$baa yo21$bTU TKT.
Kasr i TKsiya exkbporewlal 21cbllk Munkslyabl ae™ nT8§

bapla3 a’taslUn3M boT”aw wucbun, altaSbHrisb lonmmulaslclan
foy(lalawb”wylcla8l nalya8a kelaTk:

<3ylclafl Ta8alalawl omycM™a Tw & LM yecM3b ucbun lakHr
aawil2,

Ma$ala 6. BosMan"Tcb kapMall 2 bo'l8an 3u§‘urla koTpa-
Ty asiucbun:

1) blryMrky]8‘tcl lodloylar nnu(lon 5 Tn§ (ag3tioH

P(5=0)-0,67?(5=3)=0,3, />(5-=8)=01;

2) 8vE‘ur(aboclibalarl yelkar8an rarar yll oxuw éa loYanaclT,

3) bar yl1 bosMéa 2 (pul bHI81) ba*nHpaa prenuya loTanacH;

4) koTpaTya ak/YiTné yM(lan-yl£Ea o' 28an5b 8xeta51:

yloxiN(k akiy=(y11 bosbl/B axlly)(1+%- 5 ya buyercla /=0,08.

KoTpaTya ucMncM y!1 ox!ncla kasoc! boYrtasHk ebiwoll®
1op118T. layoblar:

A) 0,74 B) 0,77 C) 0,80 0)0,85 E) 0,86.

To*84 3ayob A) yanan!.

Ma$ala 7. 8u§‘vrla koTpawya$l *=o ToTenlx!a bosblan§'lcb
akly 3 (pul Blr/8N) blMan MaoHya! bosMacA. Har y11tn8§ bosbréa
KoTpatya ba]r1 2 (pu! brrHY) boT”an pretlya loTaycH ya y!l
éayoT1fla lap5lron

gwnra EbHTOLLK
0 045
1 0,25
2 0,40
4 0,20
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Jaclyalcla kelllnl8an lasocHily nuwc3or ma)llhca 3uE‘w'a lofloylarl
1o*laylLl-Har xMyLLar ncbun 518‘nrla 10'loylan bo8il1"3121a3oclllly
ruclorlar bo*ladl

Anar KoTpawyanw§ yI1 oxTéa akAY1 3 clan kaila bo(13a,
ynra8a kelpgan fary atgenc! 3rfainéa akslonerlarSa larallacH
(3bunéay ybakly nuuckT 3 8a lenf bodHb fola\éracH).

AS8ar koTpaTya 3u”iiula lodloylarlui 1o‘layolta8a yokx untg
ak!T 0 pacba katay3a, 1 Ka3oé”a ncbraya!.

KoTpatyawn” aclrinslraity xarajallarl yo” ya wwunf aklT
1MYesliklya alllntaycH éeb bloblab, nnws (koTpatyatn”) ucb
yH (layorlc3a kasoc!8a mcbrataslik ebrétolU”yy lopt§. Tayob:
0,902.

Yecb13l| ucbun ko‘r3a(ta. Korpanlyawn§ n- y!l oxirictast
aK*TT «, b/an (3v\"wla lo4loylan baJanl8anclan ya LLlyMenclar
larsallllb bodl8awéan KeyT), »-NncM ylM cayoTicast MTwWWwy
318‘vrla locloylarl nncbrum §, bHan bel§llayHk Bunéan” aSar

«H+2<55
bo'lza (ya't «-ncM yHTn§ (3ayoTll koTpawya Kasoc3™a
ncMasza),
«="N=-=0
cleb MsoblarnacH.

Mazalanl sbarlar! balarHsa, nn8a ufy'T bo‘bna8an Tnlobaralar

yor<larl(la

W,
la3o(31ity Tuclorlar kelta-kell181 bolallar lo‘platl {o, 1,23} (O -
aballly bolal) bo4l8an Markoy ranjw lasbkH erésban3bonch boarl

ALSb Tw nKT Bu 2an]wrwing 04/13b ebATolLIMan
'L 0 0 O"

02 04 025 015
02 0 04 04
o 02 o 08"
3’ oxasiik Talnl3zaw lasbkH sllack.
Mazsala 8. KoTpaTtyaw n” cnarlk tocleH Turakkab Puna3son
)arayoT bHan LLiv3a ellllb, 31§‘wrla roYoy rrc3on ek3ponenslal
1a131T 0 *a e8a boYacll.
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PrenHyalar LLisbanw JarayoTt wrlvksl2 bo‘Hb, nnt§ ler%1 5.
Bularclan 1azb™an guyléaSriar wa’1lnT:

1) boS§blang‘lchb kapllal «=50 boY8ancla, ka30éHK eblTo1HE1
1%6=0,01;

2) T3Hy HroyaY1y go‘sMTcbaynklata 0=25%=04.

Yaul blrH8l(1a ro‘y berSan 5u84arla bocll8alan 30TTNE 0°Tla
pwyTaH lopll$r. layoblar:

A) 1,75 B) 2,00 C) 2,25 M)2,50 E)2,75.

To'E4n Mayob A) yarlanl.

Yecbksb ncbun ko (r$aiina« MasalaTtn§ 3barllan ba)ani8an(la,
KasocLLIk ebinTo1M181 bosMan£‘ichb kaplaH 1 oraH

Mnnula bllan Hb<lalaracH Bwu yer<la T-3u§‘wrla lodloyl
nuaclontng o;rla Aarytaid, A-13My MrTtoyayly ”o‘sMTcba
ynklawa. O4r naybali(la, (c-pret!yalar 1w M T1 lerlI81)

c=(1+0)Aar
ya bu yercla s-awplat$M kerak bo‘l8an rr<lor. KelllrM"an
Mormlalar azo$icla

Tunosabalw bof1alaT12.

MaS$ala 9. 8ua‘mrlant8 cHnartk To<lel, Turakkab Pua3son
AarayoLu bllan Vocla elllacH. pyyl(1a8Mar taymnT:

1) 1 ToTencla kullayol8an 3mf£dmrla bocllzalanwng 30T
5/ (r>0);

2) batTa 3u8‘wilalo‘loylan o‘28arta$ bo'Vb k 8a lens:

3) pretlyalar 1n3MTlie2 181 50.

4) xaraklensHk koelll1$lyenl r=0,85.

Mil~clor k wnE A ytaH T atglang. layoblar:

A) 2,6 B) 2,8 C) 32 5)3,2 E)3.4.

To‘S8enayob: A) yanan!(&*2,6485).

Ma$ala 10. Murakkab Punaszon Dxk}$11011 bilan MkclaellMacHSan
3n8‘nrlant§ cHnatlk ToéeH bo‘ylchba MmyickSMar Ta ’1uT:

1) birHk \a*1l clayotlpa ro‘y beracH"an 3ue‘urla bocH3akn

3oraMng o ‘rla*yTau 2;



2) 518 ‘vria lodloylan wils<lon layal 1,2 ya 3 bo‘Hsbl wnwwkw
(1en§ eMwollk bMan).
Xarakler131;1k koelll13lyenl:1ung o5 8a len8 boMsbum laiuww

e&wuiitan prennya Lbiullinl.ens5lyHenl blsoblans.
Yecbiisb. Ma8alawwng 8barllan bajan!8an bola 3m£‘vrla 1o‘loyl
willclonwné wowwenitar bosl MnyclLl rwk3lya8l

Bu Tonmmla(lan ya beYoslg xarak”en3/1 lerlawaclan
prew!yalar LLsbuuw wilenslyiA81 ncbun
c=y(l«(r)-1)= “ 7,798 «

Bewak, “ayob c«7,798.
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1bOYA
Y1IHEK YA P11A880K 1AKAYOMbBALL

Akllar Talcwawukacla koMekMly n3k ToEellanéa wur/luks"®
paraTe!r /8a bo”b” bo‘18an ¥od/\\y Jarayonlar naxanyas! XTin
ro! oynayc. LTtwuTtan, lao<lllly ~arayonlatt§ arallyolclafl
lalblijlan ¥ Ter ya Pua$$on”arayonkn orr*all natoyon boYacl.

1*1. Ywer Jarayoni

B12 ollT bolallan (H$krellodlarlarllasbkll elacb8an Puasson
135001y Jarayonlnl oa8anfan ecbk. Bu punkléa lrayeklonyalarn
21nk312 Iitk$lyalarclan 1boral boT”an 1a$ocbily 3arayonlarclan
bwTt o'r8anarl2.

Ta’nl. Ta$oéily Tla<iorlar nyibras! >0} YTer3arayoTr
<lebalalacb, a&ar umyMa’! $harllar baJani$a:

1. § - oriiwnalan bo8bus: 2 lado<lLLly L <lorlar bo‘18an [arayon.

2. Har "an<lay /, </2 ™ ucbun

oriwnakr b\r xin las$lrlanfan lafo<blly T1”clorlar.
3. ®elA.
4. N-+0 cla
E4,=ak+d)y£|4]|3=0Ne)
E%l =bk + 0(K), -00<a<00, 0<6<00.

TeoreTta. A8ar § Y Ter]arayoT bodl$s,

1$bol. Taso<lllly Tnuéor £ nT§ xaraklen$Vk Mink$lya$l ncbun
/,(n) =Een
bel§Ma$bT K T1AT 12.
Ixllyony H>0 wucbun $ball 2 éan loy(lalatb “wylcla™
len8HKlarT yorarTr:
"Nn) =et = -EeHIN 4} =
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= E=/()-/0 (1)
Teylor MNormlablclan &¥y<lalab bar yanclalt g<J1 ucbun
e“=l+rx-y +o(*I")
{en™kw yo/n olatlr ya vw c;0‘Vab,
Nn)=£e"N=1+/n£4-yE<I B+0(|«|3£|$,|3)
Tuno3ababu olarlr. En<H3bar! 4 17 LLI3ob8a 0l3ak, />~>0 éa

J1(«) wImTMpA) - Ny - + o) MB*
Ten”Hk (1) 8a ox1r§11£oclar uodxb

NMw) = 1+LU(CFVI)---L-I4--2+ o{p\nry(n).

Xarak/lensiik ~nTk3xyanTt® ar*vtenH w»n cbekH baul™ly 3on
ekanH81(kn ya oxirst ForTukéan £by(lalarb

H Ina~~~ |*(«) +o(1)

leng KT bo3ll AlaTxr. .
Ox1r§11en8Hk(la n->o0 ga HTW£a oY3ak.

g J--\IM @)

(Hrieren8lallenalartat olatl2. .
Enc (2) len8latar xarallensHk 1\Tk8lyanT§ x033a3uKn
keHb eMuacHéan /Qu)=1 bo8blan84cb 3bar! (3-3baj18a “aran”)

-[Aégn
bMan yeclllb /,(n)=edn 2 £ortnlat 10paTi2. Kekwl8an
xaraensink LUNk8lyaX(«) parateMan (wM) boYpan nortal
las3ltol8a 103 kelacH. Teoreta 13boxelllcH.
YTer Marayot £ nT£ blrSaHk(1a81
$r<XT" N a<X)

l:au3woHT 10paT2:. Bwwnng ncbun
*=1.2«,N

orllnnalartng bll8aHk(1a"l ~asswoHn! 1oplsb yelarH bodlacH
Haulualan, o3on 1$boT13b Twnklnkl

P{nr <nr1r < Xn) = P 0?1 < XY"1 + M2 < + -+*1ln < *n)
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{enVk o4l ya buick VTer)arayonT T £ 3ball 1 <k£1 x033a3l(lan
loyclala T lacll
EncH 13bo1 el18an 1eoreTaw ~oTla$ak,
P(pX<X,,Ux+ur <x2,..., 7' +... i< X)) =

{4 1448 447

cun,.., /1,)N <oy +0/24 .+ «, <X},

1.2. Pnasson *asoclLLly ~arayonkE

Pnasson lagswtoll ya Punasson {asoélLly Jarayonlan 3snf£4dula
kon!rakinan woéellaricla wnbHn ro! o'ynay(. Bu punk! ol(Wy
Pnasson Jarayow tn£ 30(1(la xo33alanw lab W a ba§T5blanacH.

Ta’nf£ 1. Taso(WNity nnclorlar nymsbiuasl {£(/), />0} Pwna3szon

lazocUiny Narayolu geb alalack, agar ~my!(1a8l sballlar bajan!sa:
1. |(0 - orriwnalan BHo8T1a312 ~asockity wilsiclorlar boT” an

Narayon, ya’lw bar ~ancky (A-nalural, /0</, ba™NMy
3onlar) ucbun

Bbo§* N"3121a30(Aity nmuclorlar boTacll
2. £(/)- W|usll arayon, ya’w bar “anéay  ya >0 wncbun
E(/+R)-£(/), £0°+/)-£(%)
lazo(MNity i clorlar Hr x1 laysltlan8an.
3. |(0)-0.
4. Calklay(Hr n>0 ucbwun /2->0+ bo*18aricla
F(E(1) = 0) = 1~/1i1 + o(A),
P(€(b) =1)=M + o(b),
P(EW)2>2) = o)

Kebu-M"an 1-4 sbar(;lar bar “anclay />0 ucbun £(() laso(Aiy
rTAcloTTE at” Dkj3}rollw loplsb iTkow T berackl. Buw atal8a
03b1rlsb ncbun £(/) wng

~N(x)-£x°(), H<1
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bosll ¢plmyclll Mwk3xyasw ko‘ratiz. MxWyony H>o0 ucbun 1-4
3balllaritan Foyclalawb anyLU p len8l/klarw yora olarl2:
H,..(x) = Ex{H) = &AWV _
=& « ' > : (9
Hoasl anycb! nTk3lyaTn§ ar§mutenii x cbekl 3on ekanlwilclan
ya 4) 8bar(clan Noyclalanxak.

e T (1 LRGSO AU ) ro(p o>
M= (X (Q+9@-1)+o(H),

ya’w
Owurs! (2) vingllicaa 1Ti(éa o ‘Vib (A-*0),

LLIéren51allené laTaw bosl alhawsir. Bu {ené laTtaT ¥,,(X)=\ (3baii
3 8a aso3an) bo$blang‘1cb 3ball b/lan yecMb

*1,()=exp{/VC-1)} €))
lenEHKwW bo3lM alAaxwr.

Encn (3) rwk3axyan! éaralall ualor§ayoy'b
» K

¥{)= =KX = (4)
= I129)
lenallkw oAz,
Har sanclay clara'all Yalor o‘aTné koellliityenuan blan bk
shyTalll ann”at3llw M3ob”a oMb, (3), (4) len8Liklarclan

P(4(0) =K =e“{~]-, k=01,. (5)
eKanH§]§aU1Kboncb b1l ClJlarl7. BeTtak, bar clanclay />0 ucbun
4(1) 1850c11y misklorparaTe!n & bo‘18an Puasson 1la”*3ltoi8a eea
bo“lar ekar.

Oxars1 xuloza<lan \'a (5) <lan ko‘rtacllla, Puasson {aso/lity
Nayon T &salTtaniy bo‘ltaéan bulllnYlyTtalarT $ebul yli8an

ekan. Sball 4 ea asos3an, Puass3on JarayoTtnT8 lrayekHOnyalarl
KaTtayToycM, fi3Tan - a*qtan o‘r8arras, o ‘n8aan nrmksiz, 0, 1,
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..5n,... TKlalar<la3sakrasM 1 8a len8 bo'18an 1vnkslyalarclan LLlora!
bollacK.

O3on M5oblasblar ko48la<llkl,

££(0=040 ="

Bu len8Hk(lan paratelr n yag! bxHal(1a81 pmasson lasocHity
JarayonuUtng 3akrasMan oTla yrytain bo‘HsM keHb cMpaéls
31TTn§ ncbunbat n pmasson Jarayowwng iniensiyHs1 éeb alala(H.

AylayHK,

0“0,
Punaz3on lasoclllly Jarayowwng 3akrasb nuglalan boY3sT. Bu
bel§Hasbcla
T, T2-TX., TH-TA,.L. (6)

lazocHity Tlaclorlar Pwas3on Jarayow Tn§ 3akrasb Tk}lalan
orazlcla8l Tleryallar wnM Mw No<laelacH ya nlatw§ la™3ltollw
loplsb shoiiarH ya ataHy abat”ya”a e8a bo"18an Tasala
MsoblanacH.

payc! alllb 0'1a T 12Ky, pmasson JarayoT b ]T3H ekanH81(lan
(2 3barl8 asosan) {m~r_pn>\} Zlasoclrily xw”goiar Mr xH
1a™s1T018a e8a bo‘laH Pwaszson Jarayowwn§ orviwnalan
bo&Ha312 laso(Kity T'si(lorlar ekanH”Man (1 3barl8a a3o3an) bu
1a5ocH 1y T”clorlar o‘raro bo£ Masi2 bodlacH Bk JT3H k 3barii(lan
(6) kelta-kelHkcla81lasogllly T!aclorlaTwE bllasxMm (Tazalan,
T~ro=%n0 layslrolwl aniyasb yelarH bo'H3bHs1 keHb cM™acH.
0 ‘r maybaH(1a,

{r,>/} ={«0 =0}
exkanH81(1an
< =1-S">))-1- >("0=0) 1-e”"
lenfHklar keHb cMacH. Bularclan />0 boil&n<la
/>(r,<r) =/>(r,,-r,,4 <<)=1-<'*

lFortlalar o'nnH boYkMnr o1aT12, ya’t Puasson )arayowiwng
Konkre! bolalcla (ta5alan, O Tk}lacla) bo'H3b ebHToLLIs1 parateln
A bo4l8an ko'r3alklcM1lauzltol blan aMslanar ekan. OxAI£1(lan
Puasson Marayow urivksl?2 yau!clast ya bolallar logplarl sawix"H
‘boy”an Markoy rauMan bo'H$bHE1 keHb cMsiacH.
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AS8ar Prasson}arayowuing 3akrasb Tk}{alan "anckycHr blr xi/
p6a™r bocllsalarwng siayc! eiHsLU Totenl:larl éeb {all T el13a, £(0
3bu bociiza™artné ( Toten”a saclar (ya’t [0r] oraH§'kK) uayc!
ell8anlartT§ utwnly 30T bo*lacH Kebw18an T a ’nocla Pnasson
Jarayonlarlt [o00) oOraHsacla ar~lan8an nwuular (wscbacla

“X04eyHbLU™) Narayon 3ainck 1msbutab lMoyclaH boYacl.
Enc Tk H Jarayonlartng 1la5iii 1 eslaHb oYarti2.
Ta’nl" 2. Tasoglly Tlugorlar kel:ta-kelU™L rpr2...,rid... wk~H

3arayon (kylMacH, aSar ular any1a8l sbarlAarT sanoallanlirsa:
1) A8ar r, <oo boYsa, r~ >r,,

2) Har aancky cbekl1 r>m ucbun 3bun(lay noter n tay)ucll,
nTnE ncbun rmx bo'lacH

1.3. Prnasson Jarayonl ncbun tarkarly HTii (eoreta

Farar alayHk, {nuo,>0} - bensM” A>o0bo’18an pmasson

3arayoT bodl3T. JeTak, bu JarayonnTtE ~iyTakar loplarl
{012..} 3onkrgan 1boraiya

Bu boHTcla WAr) 3arayontn” ka3bnoit /@ (K

(1)
Kucbsi2 yagMasMsb Ta’nolcla asunplOiik norta! bo"HsMM
KoraTi2.

A3Hck bularayon ncbun ancba kucb boY”an *ascH”nT8§ o'nnH
boH3MT natoyl3b eiaT12 ya unckn tarkarly Htllleoreta ((1)
H T Tunosaba!) xn3nsly 1ol Ko‘nT3M ck keHb cMuacH.

Teoreta 1. Har “ancky a>0,7>0 ucbun

(2)
Bu yeMa c, - Puasson {asocHity y184nélsl ncbun BeT-E33een
1en8312H81c1a81 absolyv{ 0'28arTtas 30mn ya C\ <0,3041.

Ancba Turakkab (exTk yosMalar(kn Foycklatb Pwuasson
Aarayolwl ucbun tarkarry HTK reoretaéa kellrHgan BeT-E33een
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‘baHo3Man aTV18x ymaon boYuan “wmytclasi w/lel3 babow x3bo!

er3b W LW nKT,
Teoreta?2. Haruanclay n>0,r>0, xeK ucbun

Kellln18an leorewalar<lan koina<Llla, Pwa33on “arayoll

@® <& asirmpiouk norral Mays”to”a c8a boYar ekan. Bu
X033anwe 3barit (n?-+0s), Tazalan, tlenslyllk n nkaMan”an, 1ekT
yau/! cbek3si2£a T1M8an<layok! cbe8axalan8an, 1ekw Inlemslylik

cbek312 0&1b borgar<la beyarl/lac/.
Punasson”~arayoT (0 ncbun warkaziy lwnll:eorewawns lokal

\IT\X leoreTtalan yananiian bat ba]anlac}L
Teoreta 3, Pararelr Xx->m <la

Bn yer<la
k=0,1,2,....

13.1. 8nfaurila loHoylarlyMw éw nta 1la™8lto*l

8parre Angersen n3k 3arayow bllan 1foclalane<llgan 3u8adrla
KoTpawyasTT§ rerery wndl nksMan8an ya*l totenmn / <a
lazo<Miny nM"éor bodlxllya n

fonnula bWan atlanacH. E3laitb odlawl?kl, bu yeréa 3m§‘wla
bolllan ro‘y bera<i8n woTteniar Jarayow N(1) - T 1en3Mais1 >0

bo*18an pmaz3onarayoLl,

3u§‘wla lodloylan keira-ke!” 1. TasocHiy rus<lorlar JT1(0, X 1XA..
Blrs/k<labo§'Hua12 <lebM3oblawisblt eNborgaolb, Colaebittol1k
& rmmlaslclan %clalawb, $Ac) wn8 &u3wroH wcbun
1en§Hkianu yora olat!7:



=1-"N> (/\(O :)))-F-"(A+O), (1)

buyerclay =u +a-x, ' nbel8llayzunol I7ITK51ya51 F(x) MP (x{<X)
T o4&-042l bHan n walla koTtporhsxyasxnx bel8/ay(? ya’t
F*°(x)” Edx) nol whlacla 3akrasbx 1 8a lenf bo4l8an bMIXK 1aCleiT 0 1,
F'\x)=F(x), n>2 bo‘18an<laeza

F*(x)= ~-"(x-y)clF (y).
0
FOaz3xkn3kNarayoTck”asocLLly ruvyior N(1) parateM 2n bo'18an
Pvia550IM~ap3TioHNa e8a totbecHya b kol(la

1en8/IK bajanlacH.

Haitoki £(x) "3xTo! NTK3Xyasww”™ atd Ko™nT3M Ta’lut
bo‘18an(labat kelllrM"an lonnmlalar orua rerery Monclnrg§acptoH
p(A(0<x) w M3oMasb saxyw TaSalalar8a aylara<\/l. 8buMn8 mcbun
bat b1 343Ti0! ncbun 1010y Jarayonlantn§ rtiensxyHs1 1 YOK!
10'10y TOTenHan | nT§ kalla Alyrallaricla (ya’T ntutan
bo;18arcla) anlay asmnpbHK ortulalar lopl$b Tazala81lM yecMsb
rarmnyaH ynra”a kelacll

Ko‘p a(lablyollarclan yaxsaM TauuTkx, WMa33xk n3k JarayoM
A->a claasiT p 10HK nortalla™3ltol8a e8a boMiac Bxr bu Maklul,
NTWMYWMKT cbeS8aralanta8an bol(la, w2iuk3l2 ya™M(1la8l K{()
AarayonT, (H3kre! yauiclas:

KK, Ko K =K(n)
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Jarayon bMan altabbHrfan bolllh 13bor earmi2. Hacgoalan bar,
buncbl<3an aally Taletabk mualayl narar<lan ;I'élo'g'l((n):}gK(l),

lkkrcblclan by abnasbiinsb atalyo! blan Tuyof u, bodlad/] cbunk!
lodloy ToTenvan <VBael Yau! bkHHarla (3u(kalar, 3oaiiar, éa"1"a)
ban oYcharacd (3v8wrla koTpaTyasTw” 1lo‘loy TOTenmihanT
3ekuncklar ar*H81cla ksMa3zbnn lasayyvr ulLEb rea! yoceakr salonga
KkTaycl). AylTbo ‘LLIfanlarfa o43basb ray1sb(la N(1) JarayonT
JTh=r(s)

"a3ocEy Tlsi<lorlar ke4Ta-kelll§1 B/an altasbrarl?.

8bunclay dh\b, bosMéan bosblab, [xp ] >1 lasockity Tisiclorlanm

BoN'H317, BAx!11acl31Tlangan ya
EXx=14,0X, =ar<oo

<ebM3zoblayTtl2.

Teoretoa 1. Farax “ayHk, MO- 1nlemslyH8l /1>0 bo‘l8an
prasson Jarayow bo'l3t. V bola, Klasslk n3k J'arayot asir p 10Hk
norrallas3ltol8ae8a bo‘r1a<|/l ya’'t

Hur K,-« (M=)«
3a{mr+*2 <xy 4x)-
1$bo(. Ten&Hk
K - n(c- /- un- - X] - wws 2

I m
0‘nnH ekanHEK1an

e
" &
Ovy1<1a81 tel811a5blany Kn-Kanvw:

M,=nw>0o» =T K K =cr4dn, iin=d¢r/(a2+//2)-
Prazzon*3mnol Tn” xo033a3x\a, a3o3ar,

<X) =dP(x), xel.

beTak, BMmboMa n-x» cla
MAn~cn_ UK-n/1) M AH-N XNy /3y
~nN(p2+cr2) nin+y
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ya buyerck

Piy<x)=a XX\ X K
VV P
Ywoncla81 bel8Habblar LLI3ob™a oKak,
N.
nd 1o+ a
bar uanclay e >0 ucbun > ga. CbeHsbey len§3Mlkclan

no1 >E <
s £EM2N2 end

Lwmno3abalw olawl?. BeTak,
bK \ °

/r+CTr =c¢/, n-»co. (4)

0'2 maybaii('a?Tarkaay 1HwWwI18a, a3o3an, M-H» cla

1
crii 5M0-»/* (5)

Vv >1 V A

ya

P(Ir<x) =d(x), xeO -
EncH
NTEMR+<2)
bel8WasbLu KL !3ak, (3)-(5) TunozabaHarckrt
21T +Y,

NTK yaulnlaubaYll olanii2. OeTak,
unP(2n<pg)=P(LU +V<x).

A7ar 1tnl LocHity LLicioriar ¥,bIY larnt2 >tnuon(la kellrM™an
Koimnw3blanT bl3ob8a 013akK,



=0 *® 1 1'2), 2] =®(x),
v ~ > 1> >
lenoHkw bo3l alawmx. Bu yerck paraweMan (042 bo;18an norwal

& $rnobuulf {ac’3m0* MKSlyasl

®.m = (-~
ya  dpu(x*pC(*)=pu«4d*) ekanH8l(lan foyclalauMl  Oxb:al
len8liklarSa, a3o3ar,

yr+cr2 m2+<r
Yana 3bu narzaw uaycl Allb o “lanwM, LUni lasoclllly ru™éor m
ncbun

/12+0T12

Meweak, Il lazocMy wiiclor becb uanclay lasoclllly wiii>T%E
bo§*“Hs bobliayc1ya 3bn sababl
b

hr8aHS8ica bo'l8an kucb3i2 yauwk3MsK Tar§wal! (sgswtonart
Kucb3rr yapMasMuwiga lenf kicbH bo*lalll
KeMn18an 120bclan ya (2) *enal/k<lan &clalanlb

3 XI myX
qp V-4 AN <\ XuP X
L2402 "0 4rlA(p +0-)

2 \xr1 X

M -
e y/ni(qu2+c2) =X

it Tnosabal o‘nni/ ekanl1818a 13borch bosH haxTr. Teoreta
13Hol: el
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Kellln18an leorewanto 'Kbollma oYkarl1™an Tunoba2alar8a
e bor ber“an tolcla “wyl(1a81 xmloza8a kelisb TUTKLW : 3u8birla
1o 10\a lwpgorlan XAX2... “azocHiy LLIL (lorlar cbhekH (H3per3lyaSae8a
boYran ya 3u8iiula bocll8alan “arayow ar(/) &wnproHK nonna!

laasltlasbl xo033a3w clancallan”an Holcla To3 8parre Ancler8en n3k
JarayoLu

0
AD=n+c (-} X’

M
astrproHk nonnaliaa8uuio:8a bo'ysvnacH.
13bolelll®an leoreta 11 > (la
P(T<x)*®(2(x)) (6)

AnMy lortnlat "o™Masb T TKTH A w1 a508laycll ya buyercla
W <MX-Kc-J1u)-1

Kekwi8an (6) TunosabaMas1 approk5Liilalslya LLkiabi(1a Masa!
3nE‘vr*a 1o0'loylan X, larwng brncb! ya 1kkrcbllariib ToTeniian

\w\\Ga£l Ta "1mto!(3an Foyc anlMacH, xolo3. A™ar 3u84rla lo6loylan
paryarasron lac}smol eS8a bo‘ltasalar ya wular vcblwcM laribA
*1oTen! anr/tay*néboYsa,

P(W) <)« ®(r(x))- -~ 2+a2"{;4x)- )tp(x)) (")

launbly &rtula o ‘nu/ bo‘la/l. By yerck r(x) - ynyonck anlalanesn
1W/a,

Hlancla/T nortalla”3Tio1nT§ iicbllk MTk3lyasl. Kelll1§an (7)
nanMy &rtnlacla8l xaloliic O{(m) rariMa bo“lad/
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1. IMK OAYOM1XAKAKTEK18T1KAbALL
1.1. Ttk k Tunk$lyalarl.0‘U T Jaityallarl

Har blr insonwng ntr <layrud sanéaycHr eMToll klar leost
(a3,p) <laawsalan8an n3lvk3l2asociily nu™gor X blan Hiclaeinsb
TUTK lwon bar xM labHy Jatoa 3Karolllarllla yasbaycii.-
1anuyaiéa WPH xH 1 asbEnoar bHan 3buvHawsW TuTkw . 1l
ntn payotMa IlurH x1 kasalllar bMan o”n3ld TUTKW.
Kellln18an ya bosH"a £LLlorlar nnT8 necba yll yasbasb”™a 1a’3lr
ela(H. 8bnlar§a”aratas& 1 X laso(Hiy wils<lommn8 (1) Oawwto!..
Huwuksiyas: (L) Ta’1ut éeb oblasb TU TKT ya uw £(x) bllan
bel§HayT12. ATaHyoMa e3a, buyclarll kaina baJt<1a81 Mr xH n Tk
1ar218a efia boY8an yok: Hlr xI' kasb bllan 3bu§ nllanmycbl wionlar
il nebxw o “Lin 31al:13Hkes] TaYd wn boH3LUT 1alab e'a<H ya b
3Mai3iika a3031<k  F(X) LUnkslyaw awslasb TU TKT bola<H.
Kel8u3l(la * yosbcla8l uxHylcHunllh x yo3béa8l bayol (l€bbl3oblab,
mn! (xX) <léb beSMaywi2: bn bol<la 1-F(x) aywna8a 5(x) bllan
belgab, nT HnkHK Mwkseiyas: (€b alayrwr. TTKHK ATK31yas1
5(X) n21mk312 kawaynycM ya 5(0) =1, £(+«>)=0. kelLIn18an la’nLan
KoGwa(Hk1

P(a<X<b) =8(a)-5(b), a,b>0.

bu MNotulMagan keHb cllsaafa, (*) bayolnw8 (x,x+/) TleryaMa
0'TT1 ebHTO1HS1

p\(/x<x<x+<!x>x)—5 8(x) =1_ 5(ar) ~1 p Yabuerga,p,
weétcHuT X Tn§ X yosb”™acba yasbasbl 3barii bllan, nwng *+/
yo3b8a “a<lar yasbasb 3barlll eblunlolH§l (1 belgllasb ballaro
nutyosa aklvar lanlar Hwnl<la sabul plln£anm). ASar \-(px
aywnaw (5K bllan belSMasak b (X) bayoltn8 x+/ yo3b8acba
0‘Hul ro‘y bensb! ebHTOl1HS1T HWacH ya (X) bayolnw8
kelaelclanl (X) Mankeyln81 uTr <laynT T(x) 1 T. bllan Iroclael3ak,
P(T(x)<r)=(ax lenollc o‘rwH bodlacH beTtak, x eMwunolUk r(x)
17. ucbun 1I. bo'laH 0 L-o21(lan Ta’lmula, x=0 bo4lSarKla,
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rPx“~(0' Bwnihan “asb™an  r=1 boY”anéa, wo3 rayribéa
1PPX~Px» =" bel8Masblariw Kkk3ak (g) bayolwnf (X-u,*+r+u)
inzeryalla o Vi roy ben8b elll ToLLl s1
(X~ N*<NX) <M FHeg] K PX i

OerTak,

_5(ar+/) 5(x+T+m ~A(X+NE(*+)-£(* +/+«)

5(AT~~ 5(nyT(x-IT) =1+
Elnnolllk  1”x (n=1 bo‘l18ancla) 8oc!(larog rayl8b(la 1 W
Konw3béa belS/anacll. Bi2 bcwr™a uaclar bayo! (layowl biian
bof‘LLL bocl8an 1T. lanm o‘rEanayolfan ecHk bekT 3"aHsiik
Jaclyallar, aso3an, cH3kre! 1y TaiH1 1. latl kuraH3b oruaH LiixHacH.
8by Twio3aba!l bHan “xytanan “bullriasbHriAgan”  (yLLar
bo‘yicba) kel8usklafl nTr ya™uT Ubéaelaél8an 1.1. {usbunobasuy,
klnlatl2: M (MM (x)]
([*] wMdor x T bullnywi 7). Bul.T. K(X) mucbun
P(K(X) =K) =P(K<T(X)<K+])=KpX- M pPX=K [OX=KpX R+
lenfVk 041N/ bo‘lacH Ox1r81len8Hklarclan, Xwiun3an,
n

A KIAX =l K
0

ekanls1 kelTb clLacl.

Enc x  yo&béap 1ncltcwnlatl boeHsb TlTalyHS§1
sbuncbab1ML kkMarwr. EbHTOLLK rux ar8utenl > Tn§ KIcLK
AryTaléa

E(*)-£(*+/)  ~ne)
5(x) 5()
WMocla™a len§ boYacH. Oxidz1 1en8MkTng o‘n8 lotorcla8l / 8a
bo§‘Vy bo‘lTa8an

M > 5()

ocla x yosbéasi TcH\ucHutlann o4H 1 1len3lyHS§1 (1eb alalac/
N3bbu
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1en8kéan

ekanH81 ya oxirs 1 len§Hklarclan e3a”
K

an~exP'K+’\
vo )

Tunounmba*m kKellll8an tulokabalclan .*=0. bo‘Earkla

5(,)=ap|-]1 L, &rtnla kelb cllMacl OeTak 1T1.Tné cbUK

Mwk3lyabl
¥ (@)=-51x) =exp - 1&<& ~5(x)/1 x)
l o
N N n b - » -m *m
ncbun

5(n) 1 ~*) N +15(n2)
lenélk bazarlac. Ox1 81 1en811kaaa, Xn3m3an,
\ 2PxM#21 =1

X+n

M PN

aswphOik Tnlobaralar baJarlLI81iT olatlr.
Mbob AyilyUk, o<<<l bo'llbn n B LW X Im
A={1{x)<1), B={r<T{x)}

bam3ar bMan awYlana/l. Beyoslla 13borncb bos/l YlBb TU TK T
bo‘laclla, ==
P(A B)- P(A)+p(a)p(e[a)

TeniHK o ‘nnl, bo‘la/1. Bu lenéHk<lan e3a
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ax  ax + Px +1-* gxn

ekanH81 keHb cbluacH ya bu 1en8Hk (X) Hayol ncbun yauyw blr yHcla

o‘lbnebntolla!, yrIMnE btncM I-ncbl Al5ticlaoH T ebUTOLLS1
yayHTn8s0l18an (1-/)-ncM ~131klao‘HT (YIIMnEbTnNcM r-ncM
A5 cla HnkHK 3barH bHan) eMTolHklarrw Ko ‘r$alacH.

EncH youon<la ko*rH”an I".T. lar ucbun 3lLH3HK )aclyal Huwsb
3xetasT! kelllrant. Farar sllayllk, blr<la /0 3oricla8l (Tasalan,

/0=100000) bH yauMa LLI§‘M8an TcHylcHWTlar bayMa TadunTolar
Tay]uc! bo‘Hb, nlarclan b(x) 1231 X yo3b”a "aclar yasba™an bocl8T.
Yana bHT1axla b(x) 1.17. bodH3MM e8laHb oYartxr. A8ar bar ¢c*anHay
y noterH (y =12,../0) TcHyl(HuT ucbun /4x) ntng x yo$b8acba
yasbasb TcHkallln bo‘13a(ya’t 1°(x)-\, a8ar / noterH TiTcHMUT
x yo$b(la Hnk bo4l3a, /y(x) =0 ak8 bolcla), baTTa lncHylcHurlar bn
XM o‘HT xaraklen8Hkalan8a e8a Neb M3oblab (ya’t /4x) 1.T. lar
bH xIM 1a"511lan8an) Ely(x)=8(x) len8Hkclan lNoyc3alanlb ekanH81T
01aT12.
E1(x)=108(x)

8bu yerlMan bosMab kel8451cla x yosb”a uaclar Hnk bo*18an
TcltcHwnlartné o‘Ma a*ytaHT (ya’™M E1(x) 7) X barin bMan
beléMayTt12. Mlsclor 1(x) bllanbHaakOréa (x +n) Tleryal<layalo!
elpan tcltcHutlar 30T »bX - 1.T1. M (ya’™M bo3Man£‘lcb /0

éurvbciast x yosb”a saHar yasbata8aMar 30M) o'r8anarti2. Bu
bolcla max bllan (x,x+n) Tleryalcla \alo! el8an TtcltcHuTtlar

oG lacba 30MM Bel8lMab
=£(,£*) =0(E(*)-£(* +«))
1en81Mcka e8a bo6GlaT12.

OMT lanH1fan Mr necMa Tt/ ck3rknll /x wduclor oruaH
panyiclagicba raclaeHsb TuTiin:
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Yuyon(ia kelinl8an wuiobazaiar8a asoskwb, X- T<IT<uutTwng
NTr <layotlt xaraklerlaych8an nn”éorT bulln Twba! 3on <eb
bi50b1a3b T TKT bosacu ya nnitaletalik 3"a&3Hka Te1o0<uanT
uollab labHl eitsb TuTkrn. bekT bu Telo<llart ataHyoiga
Ho*11a3k Hlr *ancbaJ1cki ly 10*31a1ani yen81b o4U13bun 1as0x0 MNarul.
Maszalan, kaia 3oncla8l T<Llyl<Hwurlar Awppa3w kuxalsb (3ninsk
T a ’lutollar yi8Ysb)]arayoLu T 1a3bkl eli3bKKHy 1eXTK T aTT 0
bo*la<H cbunkx bar blr konkre! bolal<lao* 1 3ral/i3likas! acyanant
w213b, 3bv bolal8a 103 kelmycbllalablart kwk3b™a10° Kkela</.
Bun<lanlasbsan lo‘plan8an 3L in3iikaTadumToMan 1o*labo‘1tay<W.
sbmxwi8 mcbun bat mdAyi<nmiarw oYkn "a<lyallart ol<r<lan
benl8an bo‘lBbl lalab eiila</l Masalan, kalia yosbasl Klsbllar
8rmppasl<la “arrobMk  operaidzyaianT  oYkaasb, oldMAxlan
cbe8arayly ntr ko‘nsb paratein & T 3bun<ky lanlasb Kerak
bo*1laA, nTn§ ncbun a(a>)=o0 3bar! bajarlLizbl1alab ellb<1

Knnll8an Mk X bavx LUnk3wyaiarti gralll ant ko‘n3b "y T
boYTtaycH. Bu Sraliklargan ya

O ax)  <b?X
lenfukiargan 10y<ialansak, Xux Mwk3ya ek3lretuT nusaan X
N Tks1yanT§ e§LL3b Tk[1lalan8a 103 bosH3b a 13bonch bosl MLLIzb
TUTKT.
M130l. € nyida£1 X T1*<lornt£ 30-50 yo3sMa”
Tc!tchuTlar ncbun oA T Ja<lyaH kelAwl18an:

X 30 31 32 33 34 35 36 37 38 39 40
93757 93551 93336 93111 92876 92629 92369 92096 91807 91502 91179



41 42 43 44 45 | 46 47 48 49 50
90836 90472 90084 89671 892311188760 88257 87718 87141 86523

Bu~aéyaHan £by(lalauib snylcla8l eMiolliklar M3oMatuxn:
a) 30 IYicmwmn” 45 yo3b”acba yasbasb ebTo1HS1
b) 30 TY 1cuTwNg 40 yo3b acbha o4l eblirolHEL
c) 30 TY(MutnT§8 5-ncbl 40-50 ylllarc!a ya£ol; eH3M
eM1To1HS1

YecM3b. a) 1570 =~~= 89231 =0,9517,
93757

b) ,00=1 D =1- 8%.} =0,0275,

v 140)

) “ 1-— 1=0,04617.
a) 10/10030 -10 P30'10?40 “ 7~ g
) D W

EncH T(x) ya k(x) ”asolUity T1"<lorlartnf ToTenHar! wncbun
Woclalar kelllraTi2. BunT§ wucbun “mylcla8l 1kklla leTTalarw
18bouayT12. Bu letralaTtt§ blrrcMBl urlnk812 Hpclagll.t.larSa
HckwicMst cH3kre! Hpclag11t.1ar8a laalin™H bo*lacH

betTta 1 Farar “ayHk X 1nn. (x>0) urlvk812 ipcla bod/b

wunsg F(a:) bo‘l3T, k+=[000) oraHucla awx"an“an 2(*)-
Tonol;on Ivnk5lya (HiterensialanmycM boeHb, nnt8 Lilyrallarl
Taniy bo'lta8an $onlar bodlsT. ASar £2I(*)<a0 bodlsa;

00

E2(x) =1 (0)+ K1-F (x))d2(x)
0

>rtnla o4 1ML boYalll.
13bol. Har uanclay ¥>0 3on ucbun

M2 (x)c1F (x) =~\A(x)a(\-F(x)) =2(1)-2(K)(\-F (x))1 L\ - F(x))XK(x)
0 0 0
len8HK hajanlacll. Bwun8a 13boncb bosH ulllsb mcbun bo*laklab
Tl:eSrallasb 1brnlaslclan &ypalawisb yelarH boYacH. Ox1r§l
lenfHkclan ko'mnacHkKy,1eTTaw x3boiasb uchbun
Hp2(AMA-F(AN) =0
N

TMnosaballw 13bol1ab yelarH bo'laal.
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AS8ar r(x) Tonolon o"3nycb3 ATk3rya boUrasa oxirsilen8HKWNS
10°E£TllEl 02-021<lan raysbaxe A&ar 2(x) WwWK3*ya TowJ/lon
KaTaymncb! bo4sa

o<r(I1M(1- FUIN))=2(x) 0;af(x) <0;2(x)4F(x)
N N
1nle8ral

E2(x)= ”\2(x)<l/l7(x)
0

yapnk3buycM bo*18aw ncbun
12(0)</F(X)->0, N 500

Tunosaba! hajanlacll. betTa 113bolellkH
13bol ellI8an leTTagan lMoyclalarb, (x) bayolTn§ kelSuskla8l

oGla”wyTalr 1loplsbTwnMn. Ha M aian bat 13bo! elli8an leTTa
1<lar(x) =x <lebol!8ak

00 00 oom

£l (x)= \Oxtp(T(x)<|/|): E)rrprl,x+A: E)TPX)K
Axlwuar Taletallkacla batTa Joy<lao‘rlaslyral ucbun
ET(x) = Xk
belpgHa8Man &yclalanfa<. A”ar 20 HTK3Tyaw 2(x)=x2 Ccleéb

lanlabak, 1 boMa r(x) 1.1. Tn§ Yckrcll TotenHarimnchbun
®

4 T(M]2=2/«<A N
0

fortula bosH MaT12.

Bunclan 1(x) 1.1.n1n§ cH3persryas! ncbun
0 2
yar(r(x))=2|r,»J1 -(/*)
0

Mortulat Kelltb cblsaratl2.
EncH 1x11yony n=0,12,..., “iyTaHarT
e(x)=P(X =), k=0,1.2,...,
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ebintolUMar blMan sabml ulmycb] clfzkre( 1.T. X w Ko‘rayHk.
l'wny 11
0(x) =P{X<x)= £ *(¥)
{K, K<Xx)
&r1nla BMan at”lanacH. Bu &)rtmlaclan
é(x) =a(x)-<3(k~\) =AO(k~\), 0(-\) =0(0)=0

len8liklar keHb cblsacH.Bular<lan 1:a5baan anyMatu leTwa o‘nnlx
bo‘1acit.

berTta 2. Farax "MayHk, {012..} lo‘plarcla at"lanfan
Ix1lyony, Tanily bo‘ltagan, Tonolon nTk8lya 2() mcbun E2(X)
odla~lyTtal Tay)'w} bodl$T.
Bwu bolcla

E2(x)= £ 2(K)&(K)=LL0)+£(1-0(K))A2(K)
k=0 k=0

len§laTa o41nH boYacH.
13bol En” ayyalo 8(K) =1- o(K) be”Ma3bLu KLl1a T 12 ya unéan

loyclalarb ~mylcla81llen8lklarT yora olatlr:
* X)2AN«(-=212NG{"-IE"3)=2(0 5(-1)-2(0 AO0+-2ADH0-2AD-SD--2PSAD)

BMN*-p2(<KM4*m +g X

beTTawn§ 1sboi
Hu2(n)5(n-1)=0 (*)
n~y00

Tunosaballlan keHb clmuyacll Bu tunosaba! 2() Minksiya Tonolon
ya 0‘$uycbl bo‘lta8an bola
HT1373"O
I)
ekanH*Man o‘nnH bo*lacH
KataytaycH”an tonolon 2() nTksiwya ucbun (*) lenfWk
umyicas: Tnosabalar™a asoblanacll:

0<2(n)8(n-Y=2(m) £ 8(])<=x 2(])8()
Y=« Y1
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ya bunéataletalik kuiilta KT,() Tay3wlAx xcKrn

X~MOKO'")-»0" 9-»00
y:((

beTTa 2 x3bo! elxiVik.
Tasocbity wixsclor n - K(x) ucbun
\-0(K)=k+lpx
len8HK bajanlac. OeTak

E2(K(x))=2(0)+£A2(K)M px
k~0
EncH /() =k cleb”abu! ALb

E2(K(x))="«k+lPx
k=0
len81xk8a Ke1aTx2.
A8ar 2(k) £unkaxya 8lalkla n2. T “abu! uMzak, L.T. K(x)
TNSTKKXNCbX ToTen mcbun umylcla8l 3<lcla LlockT bosll MUBb
TUTKXMN:

Y K (9)2=1,(2c+)wP*
En(Ix e k (x) TX"<1oTx IX bxlan Bel8 b ynyan

yar(™(*)) = X (2k + X k+lpx- %
K-0
1en81xKT 0 ‘mix ekank™xga x3bornchb boexl ALLBb TUTKXM.

1.2.0 *HT xarakler18(1ka8t!n§ bosbua lurlan

OMT~AMeK UTUTXY UTr xarak(erxsllkasxga e8a boy™an ya /0
3on(1a81 xncWyx(bwrlar 8rmppasSxT KoM raTxr. Bu £rvppaga boslu<lan
1e83bIx boY an xnér<ixutlar ncbxt bX cleb, (x, x+1) xnleryal<la
yazbab o4118an uTuTXy 0 ‘Macbayllar 30Tnx bei§uay T12.

11 boMa
4

Ix = 2x+\ + \Mx+ (Mx+ (M

0

Bu Voclacla bodlaklab Tre8rallasb ataHnx balanb
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56 P K+ D& XM/ 0\

len811knl olawl2.
EncH bx xarak“ensHka orsaH * yosH<la o‘HTnT8

Tarka21asHHM18an KoeI7I]13%yer|H éeb alaluyclH

TX=b - =

0
nu™gonH K T 1anu2.
K olayol8an weHyl<Hurlar arppasl (/0 3on<la8l) ncbun T(x)
(1eb, x yosbpan key T 3bu 8§Tppa In<Hyl<Hwnlan Hnk boY”an yLLlar
3onvH bel8Haywi12. 1 boMa
@

@ @
T = \AXHLAXHA = \AXH - [(x+IN
0 0 %
Bu xarakitenzHka ncbun kelHrHSan oxis: \%xroclaclan
T . 0
A=\ pxl=1
X 0
lenSHkw olarl2. JeTak, W Tla<lorw Ko‘pay!Ta Ko4dwslHcla
yo215b T M TKT eKan.
Yana bliia 0 ‘HT xarak&n3Hkasum kuinatl2. 11tr uréerya
(*,x+1 <ayalor e”an TcltcHuTlar yasbab o4Y8an o;rlacba ylllar

30l

/ /
1D2WvkH<h 1({PxMx+17
CD):]_ L :"M/FM<1)
1 pxMk+K
0 0

Oxads1 To<lacla8l X laso<Hily T!~cloTT8§ 3barlll TaretaHk
KnH1Ta3l (bxror B bo<H3a8a w3ba’an)
\Xc(P
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lengHklar bllan ar*anacH*
AS8ar wnr Tleryall (*,*+1) (la o4/Mwlar 30w 1exl5 1a5981T 0 £,8a
e8a boU3a,
4+ /N4 1=
len8HK baJanb, <&=05 boYag!.
AyUb oiix1éanlaréanla8bsan

1en8HkK o ‘N Bo'Hb, wwik!an
X, - B(™>/,+(1-«(3,))I" O
Tnosaballar o4 exan™ kelTb cLLack/,

Ho2ir8a “"aéar blr xPx, x WYcHk &nk3lyalarTre
ar8utenllan Ieax larT bulvn cllytalH (lebH130blafanecHk By o 2
naybaHia, £(x) LWzoallly Ttlaclortng LMWt anipoycM
3a’yaHar Tay31<1%1 bllan 1en§ kucbW bo*la Bujaclyallar a3osrga
1TKNK T1tk3lyalanwng Llytallan x+i, /e(on) Ko4T3H1éa81
Kasrkr bllan 1&(lalanSan wnTr xaraklensllcalan ucbun Hart
Moy<lalau®tmunMan.

Bwnn§ mncHun e3a, “wyl<lafl ncHl1a a5031y 3balllar baanHsLL lalab
elle<ift
A. Har b#uTr tleryaH (*, x+1) cla(*- buluntusba!l 3om) o*HT

Holallan 1ela3 120817 0 1£a efa. B HoMa
8(x +*=(1-1)8(x) + 18x +1), /e(0,1)

"ortnla ugbul allTacH.
B. OYHn wmensiys1 Har bH (x,x+\) (x-bulun Tusbal! 3om)
Inleryal<lao‘28arTas 3omn. Bu Hil<la
5(n:+r)=5(gc)exp(-/1), le(04), //=-1lo§p*
Mortnla clabu! ALLnaclA.
C. (BancHcH! §1polera5l). Bu HoMa
1 =1/, T
5(x+/) ~MXx) 5'(r+/)
MNrmla sabn! clUTK 5() lunkslyatnE x+1 ma<lagl
ulyrall
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0 ‘HT bolalarl 1a"Sluoll lekls 1assirmos bodlSan boMa (ya'w A
81poieza bajanl8an bo'l3a) T(X) ya K(X) laso(lllly nn”<lorlatT£
(VBpersiyaiariya o4la My Tauan

& =ex+x  Yar(T(x)) = Yar(K(x)) ++

lenSWklar Blan bo84lan8an boYach. Bu wunosaballar JIX) 1laso(ity
rn1”clorwng (op) orab”éa lekl3 1assirnoi8a e8a bod/M3bklan ya T(X)
ya 5(x) lazocLity Tn\clorlarw bo84Hmsl7, ekanH81clan kelb cblsaél.

1.3. Kasr yosbiias1 bayo* yaglwing niteral! xarak!enslkas:

Bupunlla 1yl iryoT o'T ro'y beran totenlar (ya*War)
@aMsiTouartr8  Tle§ral  ko‘nwsh(ast  xaraklenSKkalarTl
Kk axrur.

Yo3M x (*-buidT Bon) bo‘l8an 3bax3w Ko‘rarwz ya farax
AHarTrk!, wnng sol<iabayo! X<\bobT. BKyllorazl(laro‘y
bera<i8an o‘UT bola/arl 1a”3Ti017T§ enf 3oclga 1nleSral
Ko ‘nuwsblarl xaraklerlskalan(lan bt

JX)«E:(r,/rx<1)
1en8k bHan awwslana(A.

Bu xaraklensllka 3barH po&blrcba 1aa3m01 WTK3xyas!
p(MX >ATx <1) or"all bloblanal (ImsbunarHkl, bu laysltol 1>\

‘bo%ancla O 8a leng):
a(x) =\P(TX>UTx <D<t
0

EbHTOLLUK

P(T >XIT <1bA<"<0="<"/T>x),=
e X ) p(Tx <1) P(T<x +\/Tx>x)

P(c+I<M<x+1/T>x) Ng+n)-Nar+1)
P(T <nc<x +1) Nn)—m(t+1)
len§Wklarw “anmoaanWiréaw wucbun smyl<la§l Iloruwlanl TbosVl
AHaTxr:
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"5 5(x)-5(x +1)

Encr a(x) xarakreniiikaw (*) lorwmlaclan Moyclalanlb, /1 ya B

(BalncKcM) 81po(e2alarl bajanl”an bolla M30bKyLuxr.
1 Oifau bolallar! lek13 1k|51T01f£a e«a bo*131n. Bu bola

2.0 ‘D bolal/larx lac]sxtolx BalAucbebx  (B) - §xpole2asiul
Manoaanraxn. By, bola
R s Tl Lt EL LIV b e T )
Oxxr”x lengHk(1a8x MMarnx ax clarajalan bo'yroba “alor8a yoyxb,
a(x) ncbun

a(x)="-"+o0(4), x->0

asnnpl:onk wunosabalT olaTxr.

2. HAYOT 81U ‘raTASLULLUC 0180A MLUBAT1/
MOOEbLbA1LLY1 TAHBI'

2.1. C>bMa tnlld alll bayo* 8nE‘ur<adl

Axlvar waletalxkacla bayo! 5u8‘wlalanwng Toéellarl xikx 1w8a
bo*He<Ix ya b bodHnx3b yx*Hpaan pretxyalarw TyeSH151yalabb-
11mbclan 1uszbac%an loycla bx3ob™a ollwsb! yokx olllntasiA#! bxlan
blx-brclan Ma™ NacH. A™ar B loy<la M3ob”a oMwna™a, be ax5da
Tuclclallx 3m84irla woclellarl bxlan 15 ko‘r8an boYarxr (8borl -
lerT T3urance). OclaHa “*kaua - TuicMalll” ya1 xnleryaH 3llalxcla 1
yi1- mclclal oHnacH. Alballa, b bo‘ b Sbarlll xaraklercla berl b,
e oc[ mclclalH 3n8uwrlalar ba ~alor bosbcla bolallar Bdan bart
'bo§‘lanfan bo‘lalx
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2.2. 01%ua —Tumiinalll bayo! 818‘vrdayananMa yura™a
kelacan ri$klar *ablll|

Oclély bayol 5u8wurlaslwng TtaHi03l uuyicafican 1borai:
3n84arislanmycly 3baxs, 3n8‘wla koTpaTyasi8a p 30'T lolaycll
(b 3nTTa 3u8au'a pretiyasr éeb alaladl - prenuuT). Oc2
naybaHcla 3u/‘wla kKoTpatyas3lb o4xaro LUrAgan 3u84rla
3barlnoTa3l8a asosan, 3mu8‘wrla boclizasl ro‘y berSancla (1 yH
(layotlclasmu§'wlalanmycbl 3bax3 yalo! e!3a) b §o‘T 1olay(. ASar
3n£‘urlalannycM 3bax3 1yW claYonmcla yait)( e!Tasa yok! 3ua‘wla
S5bar&totazlcla Ko4d3alll8an bosb™a 3abablar bMan yalol, elsa,
KoTpal ya becb nar3a lo6lataycll. 8ua‘wlalanmycbl 3bax5 5Slfaiicla
bosb™a oclat bat bo'Bbl TuTM n (Tazalansb bernycM 3bax3
YOK1 "a3bkI1o!).

8uag‘urla lo‘loytTp Tlaclon (benei!l), albaia, 3mM8‘urla
prerwyaskkn ancba kKaa bo‘HsM kerak (b p) ya bu Swnrtalar
orasa” «fO'£‘n tmnosabal:lawl» lopl3b Akluar TaletaHkanTtpg
a303ly Tazalalanclan b boladA

8ng‘wlalanmycbl 3baxs, *30°‘T8a 31§‘urla pol3l 30Hb oHb,
0211 logalclanyal o! eiisLLl bHan bo§‘Ws Toyay 1y n3klarclan xoHs
NacH. Bu n3arn! 3m8‘urla kotpatyasl o:<2 M3sobl8a olacll
8n8‘wlakoTpatyast ucbun nsk an8arlabock3asTTa roy bensm
laso(Hiy boclisa bo‘H3MS8a aB03lanacl. betak, 3u8‘wla
kKoTpaTtyas! M5kl b $o‘r<lan ~boral bo‘lad/ a™ar 3u£‘urlalanmycM
3bax3 1 yH <layoudcla yalo! el3a, 0 30T yalo! e!ltasa. Bu n3kT
Ta’no3: boylcba wy TtcHyMwua! lalofol (1mcltclvial clawmn) (leb
Fabul MU3b TMTKIN ya u koTpaTtyatng§ TtoMyayly riskring
eletenlar gl1$7171l lasbkH “Hacll. 8buTng wmcbun bat 3m§‘wila
KoTpaTtyasTT” laolyaHn! o‘r£at3b 1<llylavallalolol n3klanT
1aVH allisbHan bosManaLll.

En8 ayyalo uay& elatrlrkl, tcHyWwua! lalofol (n3k) X
lazocWity rraclor bo‘laH 8bwunT8 wmcbun bat X T la”3ltol
WTk3lyaslT arHub3b, 3u§'urla koTpatyas! MaolyaHTn” laMLUT
as3os1y M3l bo‘ladi

Yuuoncla8l kelHrH8an 30<l<la bayo! 5u§‘wrlasi<la X Jlaso<Hity
T1AcloTT8 lassltoH
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aTr /=0 boYsa
aSarI=bbolb5a

Ko‘nt3lnfa e8a bodlalll Bu yer<la *-3u§‘wlalanmycly 3bax8n'ng
yo3M, Ux-x yobMa"! 3baxTT§ ya™xn 1 yll <layotMa 3un8‘nxla
3barTnotasMa kellrlM"an 3abab bxlan yaFol eb3b eMuwutollI§],
Px=1~4x.

O'rlacba laloral

A=P{X =1)=TX

EX =§'718+Db'A\=b"gx
ya nTnf£ cbaperaxyasx

YarX~EX2-(EX)2-0290+b\-th g x¥Y = b \ -b \R=b2pA
KO0 ‘p bollarga lasoclllly Tx™(lor X mx
X=1p
Ko‘nt5bl(la yorx3b Jucla ~mlay bolacll. Bu yercla /- 5u§‘wla
‘bocl13a3x Tc!xkalon:
~ [0, afarsu§ulabod/BBly bertasa

[ 1 aSararlbbo/iuroyy bera
P- 8uEbarla bocbeas! ro'y berSanc(a, 5n8MmrlaloYctwing Tx"éon.

Ywn oncla e3lalxXb o ‘LLI8an 3oclcla3n84irlayananlxcla 1 1lasoclllly
Tl (lortn8 A3knoM

P(1=0)=Px, P(1=\)~4%
P e3a {asocity boYTaan b TX"\CKH.

KeliinlMan laso<lllly rw”éor X bMan be ya™la 1=X~P
1a80(1Llly TXAm0TX Kxrkaxwr. Bu 1a80(1xity Txaclor koTpanxyaTn”
8um8‘urla $barlnoraslclan kerr8an lalolralmnl Llogalay(Nya n 1kklla ~p
ya b-p>0 ”"[yxnallar8ae8a boYaéx ya

(-p, P(1=0)=px eliTolLikb/an

[6-p, P(1=1)~ax ekinTolLikbW/an
AylXb o4M8anlarclan keHb cbx“acHK], koTpanxya Px ebHToLLK
bdan 30°T Toycla KodracH, ax eblxTtolHk bllan b ~/;30°T lalolal8a

ncbraycH.
KoTpaTtyanxn” o4lacba laloraH
Eb—EX—p —bax- p
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Bu lorumla 3u84u'a pretlya$l ~tn8 uangay laylnlasb baslcla
TUM T x4lo8alar cMpaansb unkonun beracll. 0 ‘2-o‘raéan LLsbu-
narHkn, koTpatyatn8 o‘rlacba lalolaHan tanHy bo‘ltasHS81
Kerak, ya't /A""~TK”or p Tnf TUuTKXn bo‘l8n enf kaia
AxyTaH Po=bax ya n kotpatyanT£ o;lM:acba lalofoH 0 bodH3M8Sa
T03 kelacH 8bu 3ababH Ww neno-pretlya (ne! pretrwn) <leb
alalacH. AsHcla 3u8‘wrla mcbun lodlanacHS8an pretlya (brulo -
prenunya) nello prenHyac'an kalla bo‘H$M kerak. Bu pretlyalar
oraslcla8l Ht} (aywna) ymMata (na8rurka) cleb alaHb, wu
KOoTpawya ucbun o3 xara™aHanw goplasb8a yor<lar bera<H

Hayo! 3uE‘mr!ab5tr8 Twakkab yananian<las 3ug‘urla
bo(H3a31 ro‘y bensb sababH ko ‘n18an lalorol P w lasocHity nH gor
<lebMzoblarnacH.
OxH+s1 Jutlacla™ yarlyalnl Miylcla8l T130l1larcla natoy13b elai2.

Mi50l 1. Cuyklafl 318‘mrla sbarmoarta3m Ko'rawr: a8ar
518‘wlalanfan 3bax3tn8 nlntl ganHayHH baxi312 MxH3sa naluyasl<la
rogy bersa, nnga 500000 30'T benla<H, a™ar unT§ ocHT1 YabHy”
bo<Hzalar nalyasl<la roy berza, un8a 250000 loiara<H.
OclaMe£l<lek 3bar!moTta 1yIl8a LLrHacH ya KoTpawya becb narsa
loAaray<H, a8ar 3u8aulalan8an 3bax3 yH clayorl<layalo! elTa3a.
8onH MszoblanH atal8a 03bMsb ncbun, o°1nn baxi312 bocHsalar
naluasklaro6/ bensM ebHT01H810,0005,1abHy 0'H T ro‘y bensM
ebinToll " 0,002 <l€bMs3oMaracH.
YecMsb. 8ué‘urla 3barlnotasl 3barHan™a asosan / ya p
Tlagorlarwng blr8aHk<1a8l ~3nnoH
P(1 - 1,2=500000) = /01 lubaxislr xaclif?aoqlLiaitina roy kerd/) ~ 0,0005,
P {1-\p =250000) = K 0 ‘/T labuy sabablar ne’yasMa ro'y ker<) = 0,002.
TaloFallar 1LL4<lonntp, 31§ ‘vrla bolli3a31 rody ber8at 3barH bHan
3barlll ebHT01HK1an

0 0070

P(p=250000//=1)=P{p =250000/=1)/ P(1=1 ) _025 08,

P(p =500000// =1)=P(P - 500000,/ =1)/P(1-1) 0 OOOr\=o,2.

TaloFal wila<lon (ya’w lasocHiy wilsclor X ) ucbla0,250000,
500000 MyTallart ayl<la8lT03
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/>(/=0)=0,9975,
P(1 = 1,/?=250000) = 0,0020,
/>(/ =1,/2=500000) - 0,0005
eblMwolLiklar blMan ~abul ela(ll. OeTak,
£X =0-0,9975+ 250000 -0,0020 + 500000 «0,0005 = 500 + 250 = 750(30°T),
E X2 = 02,9975+ 2500002 +0,0020+ 5000002 -0,0005 = 125000000 =
= 125000000+125000000 = 250000000 (301,
YarX = EX2 ~(EX)2- 249437500, ~YarX * 15794<30'W).
Fcb “wylcla™ 1681 3ayoH ko'nT3Mcla8l TasalaTt Yecbltl bllan
KEKKaXLLIT..
Mn5012,
Ma4nTk! ax=012. C)uykla8l lascHalarclan uayslan bajanlacH?
F 19 1=0,0426, a8ar 0o4H T bolallan lan51T011lek13 lau8T0l bolllsb
3 X2
basklafl A 8ipolera o4inH boYsa.
Il. <**=0,0435, a™ar Baliucbcbx £1poie2as1 (8) o‘rTH boUsa.

2
Il. xax=0,0619, a8ar o4H T bolallan T ierwyHs1 o'78arta$ bo"HM

2
baujiaasi (¢) §lpolera o‘nni/l bo‘l8a
layoblar:
a)Fayal lyall
b) Fana! lyalll
c) Fara! Myall
M L11yall
e) 1084 Jayob a), b), c), <) yananllanun§ blrorlasicla bat
berlTagan.
Yecblt. Mazalacla8l b atTa rryclorlart blaoblabcbi*aT12, KeyT
e3anlarT (ayuor/lab aty, Jayob8a kelartlr.
1.Eb11T01HK ;‘ « +22< T 8(X)=\-F(x) Tlwunk3lya <KjaH 1ro<laiclan
Moyclalanati2.
Bu bolcla
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<-44),*H), B)=Tz

ry x(n+r) | 5(m)+15(g+1)

27N (x)-25(x+1) _2- 2(1- s )-----2a"_"~n na?6
25(n)+35(x+1) 3+3(1-?*) 6-3?*

1. Bubolcla
) x
71 68l 7 edasesern) L w2l
=-----p — —0,0435.
1+2(1-«,)
I11. Bu boa
174=1- - Y =1- ~ =/ (,~ ~ 20°0619-

Ben)uan T11501wing Sba/llanw o‘rSawb ya wlarw 1, 11, I
pUNKKKEL “ayoMar blan lassioslab, &) 3ayob 10‘§‘n ekanH§l8a
I$boncb bos yaTK.

M3501 3. 0 “‘liin bolaian rek!s LLuy3wo™a e8a bo‘lgan bolcla

(élpoleraA) /”=F, BaMwucbcbe 8ipoieras:i o‘nnH bo*18an bolga
K=b

H T~/
u-*o 7

M3oMansr.
YeclLsb. Ynnoricla8l &rmlalarclan (A) §lporeZa bajani8ancla

"3 ( 5(|/|)<bl=5?x),\ Gt A=-A-T (LX) +45(x+1)] <it=

=-~[(1-05).5x)+055(x+1 ) ] = =1 (1+ 1 -9,)=1-0-5<,.
o= [ ™ N~ 1l oy A% )=~ LU oH D)
3% ! ()0 fen ™ K

Kek 1 18an Voclalarclan
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F-b =1-0.5ax +A-A-1n(1-AX) = 1-0.5Ux+ A=A X - Lb--ssé_r +0( "

Ax Ax v

= N +o{ul\,

ekanus1 kel[b cM"acH. belwak

F-b 1

& 6
3. LIMK BAYOMTY1/IC11ABYAbbALL

3.WwrwEY ywr MayoTyurMaclyallan aSo»y
xarakM 11ka'an

NTr (layoTtiyHs1 3*alsik Ta ’lutollar wnr (;ayoT1y11s1
AalMyaHMa]atlan£an. OMy ko™ nT3MaT “aHya! <leb o4 k@ £asal-
Swa yoslll TaYmnTt bodl8an, laso(ily lanlanSan n3onTng wuTr
<Gayoluy11£1TE 3@A8AK xn$iwyanan (xo33aM) Ta ’lutollartl
041(1a )arla8an 3a(3yal8a aylllacW. Bwipgay MadyakH wnvnuy yoki
plddarinl8an  (a88re8ale *ableb) peyia&l Wlar mtuTiy odun
bolaiw yauol ko‘nT$bHH oMb Tkow w beracH. 1TTuTan
0l8anéa xnyony Ta$alanl yecbl$lrucbun 5(x) MrHCHKI TKelya3T1
B yelllrH, bnouy, aw” HkK nclvn Ja<lyal8a oéaMa X yo$b8acba
bodl8an cbataloMarwung /0=100000 (lan olT18an ayrHn gvwMan-
inK yakHlarHHNS odlacba salytaiiw  1A)<laloyeM  /, =/05(X)
KaliaHKw Kini$ba<ll.

laclyal(3an Moy<lalat$b “wmlay Bbo‘HSM umcbun oHa{Ha bo$Ha
Karalll anw KwisbacH: x yosbHan x+1 yosb oraH"MHayo£or e18an
8urvb yaklllan $o0T1- ck=1x-1x+l; x yo$b8acba Hnk goHb, yauT

ylllar (kyoTMa yalo! ela(H8an Surmb yaklLLan viu$bl ax

la<lyal(3aaHaT $lraHHa oHaMa 1y claralacH, ya’n! x=012,...
yI wmcbwr x 8a bo§Hy bar xM Tunk$lyalanHn§ ulytaHar3
Ja(lyalla$bHnlacH. Xu$m$ty boMa, oclalcla (aclyalS8a “o‘$bll£an
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ylcla8l kanalll ar Moyckll bo‘VBbl wiwnkw: 1x - X yo3béan x+\
yo3b”™acba yasba”an Surub yakllan o‘rlacba ~o”blN”an yo3Man
gonl; 3X- x Yyo3b ya wunclan kalaro® yosb<lafl Suwb yakllan
o0 °‘r'acba 0 ‘3bl18arn yo3blan 3ow; e® o4lacba LoMxa wwnr.

4 w 3xya X yorclawacla, 3x esa 1X yorclawla a™le

Twnkw, “mlayHk Tassa<icla Jaéyalcla barcba wucbla kalalar
KTLLacl.

3bunéay ulllb bayo! gayowlyH81wng oéally JaclyaH usyl(1a81
Ko‘nT5b8a e8a:

X Ur 4 b* (9*

0 0011890 100000 1189 99403.13 7805063.61 78.05
1 0000982 98811 97 9876248 7705660.48 77.98
2 0.000709 98714 70  98678-99 7606898-00 77.06
3 0.000507 98644 50  98619.00 7508219.01 76.11
4 0000426 98594 42  98573.00 7409600.01 75.15
5 (0*000386 98552 38  98533.00 7311027.02 74.18
6 0000335 98514 33 9849750 721249402 7321
7 0000315 98481 31  98465-50 7113996.52 72.24
8 0000264 98450 26 ~ 98437.00 7015531.02 71-26
9 0000224 98424 22  98413.00 6917094.02 70-28
10 0.000213 98402 21 9839150 6818681.03 69.29
11 0.000203 98381 20  98371.00 6720289.53 68.31
12 0.000244 98361. 24  98349.00 662191853 67*32
13  0.000305 98337. 30  98322.00 6523569.53 66.34
14 0.000448 98307 44 9828500 642524753 65.36
15 0.000631 98263 62 9823199 6326962.53 64.39
16 0.000815 98201 80  98160.99 6228730.54 63.43
17 0.000927 98121 91 9807549 6130569.55 62.48
18 0.001071 98030 105 97977.48 6032494.07 61.54
19 0.001144 97925 112 97868.98 5934516.58 60.60
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0.001268
0.001321
0.001374
0.001437
0*001501
0.001565
0001639
0*001714
0.001800
0.001886

0.001973
0.002070
0.002179;
0.002288
0.002409
0.002540
0.002673
0.002828
0.002984
0.003142

0.003322
0.003515
0.003709
0.003928
0.004159
0.004404
0*004664
0.004937
0*005237
0.005552

97813
97689
97560
97426
97286
97140
96988
96829
96663
96489

96307
96117
95918
95709
95490
95260
95018
94764
94496
94214

93918
93606
93277
92931
92566
92181
91775
91347
90896
90420

124
129
134
140
146
152
159
166
174
182

190
199
209
219
230
242
254
268
282
296

312
329
346
365
385
406
428
451
476
502

9775097
97624.47
97492.97
97355.97
97212*%
97063.96
96908.46
96745*95
96575.95
96397.94

96211.94
96017.43
95813.42
95599.42
95374.91
95138.90
94890.89
94629.87
94354.86
94065.84

93761.83
93441*31
93103.79
92748.26
92373.23
91977.70
91560.67
91121.13
90657.58
90168.53

411

5836647.61
5738896.63
5641272.16
5543779.19
5446423.23
5349210.26
5252146,30
5155237.815
5058491.89
4961915.95

4865518.00
4769306.07
4673288.63
4577475.21
4481875.79
4386500.89
4291361.99
4196471.10
4101841.23
4007486.37

3913420.52
3819658.70
3726217.39
3633113.61
3540365.34
3447992.11
3356014.41
3264453.74
3173332,62
3082675.03

59.67
S58*75
57.82
56.90
55.98
55.07
54.15
53.24
52.33
51.42

50.52
49.62
48.72
47.83
4694
46.05
45.16
44.28
4341
42.54

41.67
40.81
39.95
39.09
38*25
37.40
36.57
35.74
34.91
34.09



50
51
52

54
55
56
57

59

60
61
62
63
64
65

66
67
68
69

70
71
72
73
74
75
76
77
78
79

0.005883
0*006242
0.006631
0.007037
0.007475
0.007934
0.008438
0.008966
0,009530
0.010134

0.010767
0.011456
0.012192
0,012965
0.013791
0.014688

0.015634
0.016634
0.017707
0.018859

0.020085
0.021391
0.022773
0.024269
0.025847
0.027533
0.029341
0.031254
0.033305
0.035495

89918
89389
88831
88242
87621
86966
86276
85548
84781
83973

k83122
82227
81285
80294
79253
78160

77012
75808
74547
73227

71846
70403
68897
67328
65694
63996
62234
60408
58520
56571

529
558
589
621
655
690
728
767
808
851

895
942
991
1041
1093
1148

1204
1261
1320
1381

1443
1506
1569
1634
1698
1762
1826
1888
1949
2008

89652.98
89109.42
88535.85
87930.77
87292.68
86620.08
85910.97
85163.35
84375.71*
83546.06

82672.89
81754.19
80787.47
79771.24
78703.97
77583.17

76406.84
75173.97
73883.07
72532.12

71119.62
69644.57
68106.48
66504.31
64837,59
63106.80
61311.94
59454.01
57534.50
55554.91

412

2992506.50
2902853.52
2813744.10
2725208.25
2637277.49
2549984.80
2463364.72
2377453,75
2292290.40
2207914.69

2124368.63
2041695.75
1959941.56
1879154.08
1799382.85
1720678,88

1643095.71
1566688.87
1491514.90
1417631*83

1345099*71
1273980*09
1204335.52
1136229.04
1069724.73
1004887.14
941780.34
880468.40
821014.39
763479*90

33*28
32.47
31*68
30.88
KO) o)
29*32
28*55
27.79
2704
26.29

25*56
24*83
24*11
23*40
22*70
22701

21.34
20.67
20.01
19.36

18.72
18.10
17.48
16.88
16*28
15.70
15.13
14.58
14.03
13.50



80
81
82
83
84
85
86
87
88
89

90
91
92
93
94
95
96
97
98
99

100
101

102
103
104
105
106
107
108
109

0*037828
0.040306
0.042971
0.045792
0.048815
0.052029
0.055463
0.059128
0.063034
0.067188

0.071624
0.076381
0.081430
0.086797
0.092545
0.098702
0.105238
0.112192
0.119663
0.127555

0.136089
0.145116

0.154765
0.164958
0.175983
0.187601
0.200198
0*213445
0.227649
0.242733

54563
52499
50383
48218
46010
43764
41487
39186
36869
34545

32224
29916
27631
25381
23178
21033
18957
16962
15059
13257

11566
9992

8542
7220
6029
4968
4036
3228
2539
1961

2064
2116
2165
2208
2246
2277
2301
2317
2324
2321

2308
2285
2250
2203
2145
2076
1995
1903
1802
1691

1574
1450

1322
1191
1061
932
808
689
578
476

413

53517.74
51426.49
49284.65
47096.75
44868,27
42605.22
40314.62
38003.97
35681.78
33357.60

31041.42
28743.25
26474.16
24246.17
22070.79
19959.06
1792254
15972.78
14119.74
12373.07

10740.65
9229.14

7843.99
6588.75
5464.31
4469.77
3601.97
2855.98
2225.17
1701.00

707924.99
654407.26
602980.76
553696.11
506599.36
461731.09
419125.87
378811.25
340807.28
305125.50

271767.90
240726.48
211983.23
185509.08
161262.90
139192.11
119233.05
101310.51
85337.74

71217.99

58844.93

. 48104.27

38875.13
31031.15
2444239
18978.08
14508.30
10906.34
8050.36

5825.18

12.97
12.47
11.97
11.48
11.01
10.55
10.10
9,67

9.24

8.83

8.43
8.05
7.67
7.31
6.96
6.62
6.29
5.97
5.67
5.37

5.09
481

4.55
4.30
4.05
3.82
3.59
3.38
3.17
2.97



110
111
112
113
114
115
116
117
118
119

0.259259
0.276364
0.295226
0.315508
0.335938
0.360784
0.386503
0.420000
0.448276
0.500000

1485
1100
796
561
384
255
163
100
58
32

385
304
235
177
129
92
63
42
26
16

1273.30
931.67r
664.85
461.37
310.75
202.18
126.41
75.22
42.45
22.18

4124.19
2850,88
1919.22
1254,36
792.99
482.25
280.06
153.65
78.43
35.98

2.78
2.59
241
2.24
2.07
1.89
1.72
1.54
1.35
1.12

Bu]a<lya[ uafry rayrabéa LLlynsiraityxarak!er8a e§a ekanH”w
aloMck sayc! lb oYawdlr. OlpoleMk pwppa o(lawlan wcbun
bT\%>K bu]aéyal ko‘p nTr koduycllllar bigsasi kava ekanHs1 bHan
aJralb LLracll

KekkH”an mntr clayorlyMél JaclyaHEa a$oslatb, umylclagn
MM W w 18'ki b 04laTl2:
0 ‘rlacbamnTr clayonuyl1£1 berl/an]aclyalclan 78 yosb ekanlis1 keHb
cllac. AsMa e3a bu xarakler!811lka erxkak:lar mcbun 1961-ylicla
An”™Hyaéa 68 yo3b, 1979-ylNcla ATenka Mo4bTa 8blallan<la 74
yo3bT 1a8bkll elgan 100000 o<3arlar Swppaslgan 105 yosb”acha
NTr ko&8anlan 4968 Ysll boMeb! haylclaél xmu'!oza8a keHsb
™mMmTAN.

414



MLUOAMI/IA

BOB BOBIIL.....ooooieeciirries cereiiiees +eeeis e
O BB it e .
IBOB. 811CAUKTA M 8K MOOE1XAM
1.1. K13kyanw 8nE‘mrlalabb wKowyaman...c.occrenne.n. .
1.2.1W17<IMal W K TOBEU et e e,
1.2.1. K1az31K Yanaril......cooeeees veverier e s nveeeresiennans
1.2.2. Markaxxy VT leorewaya nwng 8™ yi£‘tr<U *3b
TOY0 @ 181BIMAM. ..ot e e
1.3. K13k bolallartr§ nuackxy xaraklewllcalan...............
1.3. 1. 1dAIKVBLN3K A3UNO W .
1.3.2. ¥an811w}8uwollann yura’a kellracLl an atalar.......

1.4. Muor wylayl naxanéan suSimrlayananH............... .
15. KoTtpawya nw|layl naran<!an 3u§"ulla yananH............
1.6. Yakuwy kapWa! lasswol........... >
1.7. 2ax1ra kapNaT 3bakManinwMa Moy<laA/k
ATK31Ya3M T8 TOVL. o et e .
1.8. FoyclaIK MTk3xyalné eTpw K at™lawsLL
1.9, ErmON TO<IEU ... e
IIBOB. M8BKbAHM TA<2008bA8H
2.1. 8loxa3HK 1a™d031a3b (1arlIb).........ccceevereeienieieinene. .
2.2, 810p-1033 1ar/BL......ooieieieee e
2.2.1. 8lop-1o033 larlblasMinTg Tyananll Kk xo33alan...........
2.2.2. Mwakkab Puasson lauzltollan ya Kok3 A 31w 0l ...
2.3. TaswoMarws 1a™031a3b.....cccceverriinies eriveieries e
2.3.1. Tapgslrollarnllasuoslasiiwng LLizoManuycM nsuian.
2.3.2. 1121MG12VIK 3bATMAAM. ... e
2.3.3. 0 ‘rlauryTal KN1enysl.......coceiinienienieneeneeee e
2.3.4. Foy<lak nTk3lyasl orsiall lasg™o3lasb......................
2.3.5. Foy(laHWK iTk3lyasl ya (3) 3barlnT£ batarllBbl.......
2.3.6. Foy<laVik Mvijnkslyasl \m (4) 3bar!tn§ bajansbl......
2.3.7. Teoreta2 nT£ wTTazban yananH.................... :
2.4. AlVle para<loksl ya cbwi”™ bodlTa8an Minkzlonallar.....
2.5. borens larl/bl en§ kucbW la’rLLiar



2.6. “¥uklara” ya “*on3bTa” 1au$lTollar. ..ooooviriciiieiens e 118

2.7. Kl3klar ora$llia811arHbwing b o3”a nrlan........c.c.cce.ee. . 122
2.8. Ha(l1"abfa, 0 ‘x3ba$bHK Lu3bai XaTX.......cccvveereeririres e 125
2.9. Eksponerwa! (koGeal;lachll) larllb....... cocovoveiiiies v 128
2.10. TariAbT 3aglaycHS8an ya kucbaylrray8an
(pasayHracH”amn) atalTar........ccvve e vveeeieie e s o 130
Ll BOB.81HO‘lU TA TO'bOY1 YA PKEM1YABAK
MOBEbbAW

3.1. 8n8wirla locloylannwg (M3krelwoclellarl............co. coeee. .136
3.2. 8ufwrrla lo4loylanwng 8luwklvralan8an wogelan........ .. 139
3.3.IMUKBIL2 LLOMEUIAN.......c..cveiecvrceeeeece e o 144
3.4. 8uE‘wila prewlyalarli (ballariw) bel8Ma8/ priu8lplars. 146
3.5.1ncltclval M8klarwng Maxklorl7nislontoHeH........... ........ 158
3.5.1. fFoklanral$lon ToHelTn§ opHTa! 3ufdrla 8layka-
1anW10plEbTa3aLalan. ..ccccvuriririries eererie eererereeieee s o 162
3.5.2. Markaay HTH (eoreta™a a$o$lan8an $uSur'a
81ayKazl MOMWHAS! ..o s e s 166

3.5.3. 8n8uar(a pretlyalan ncbun a$HnploHk £ortnlalar... 167
3.6. 8n§‘n#a porlleH ba3T! lausHnoHwwNg xv3msly bollan 170
IV BOB. TA80B1F1lY Y1C‘1L1bAK1YLLC BA’21

X088AbALL

4.1. TasocHity y18'TcH1larwn§ eletenlar xo£$alan 175
4.1.1. HosM AMTIyCLL VILIKBLYATLAN..............veveceeeeeeeenes weeeeees o 17
4.1.2. TasocHiy y!84in(H 1a"$Hnollan, xarak!er1$Hk
ITKILYALAT......vovoeeeeeeeeeeeeee s seeseesesneesesnesnes seae 177
4.2..Praz3on lasocHity y184rcH1an. ........ vocovveviees ceveeieeiies o 180
4.2.1. Pnasson yl8‘wcHlanntE eletenlar X033akKMm......... ..... 180
4.2.2. Wwtla8bEfan Prasson *3HMOM AN .......ccccceeeeeiiien e 182

4.2.3. 01$krel Ho<la8l winutla$baan Puasson ~3HnoHan.. 187
4.3. Pwazzon lasocHily ylf£‘tcHlan ucbun  nonnal
APPTOKILLLALIIY A vveeveernreesrreesnreesmneesneeesneesreesnnes s esneeesneeensesenne oa 191
4.3.1. Puaszson la$ocHity y18 ‘TcHNT§ 1a"$HnoH mncbun udl
LEOTETALAT ....cciiiiiiiis et e e cerree e 191
4.3.2. Pvia$$on la$ocHity y18TcHlan ucbun BeT~E33een
JEMNBIZHEL. ...t s s 195



4.3.3. <Bo‘8LLnYcbIMar 30w “cbek3k sl3qara(118an ” s1-

T018a e8a bo‘18an 1asogLlly y18‘T<LLar ncbun norral A
approksta’srya........... TR T R PPRPRRPRRRTRN Ny
4.4. OeoTeink lasoallly yghruCLLIAr. ......cooeveieiiiieeeee

4.5. Manity brolwal rasockity y TcLl ar........c.coee v * /n6

4.6. LLU1nTtla8bpan Puasizon 3a3iinolan vncbun aavnpbiik »

Y'Y VBOB. KObbEKTI'Y M8K MOBEbbAM
5.1.KollekYM& Ta&alan... . .o
52 Kollekity n3kwng (M3kre! Mwatlk To(1eU......en.......
5.3.013krel LLnaniik (OB) ToclU a nwwnal 3ué‘miia
31ayKagilll 1an1a8b Ta3a1a51.......ccccevvver v veeerieiiese e .

5.4, “TlHauiBLLar” MarayoL.........coeeveveeveeenne Wecolieee, ...
5.5. 8parre An”er3en n3k]arayonlan (Kla$slk n3k A
N

Y VI1OB. KA801J/IK EHT1IMOb1J/IKbALL

6.1. 8n8‘nita KoTpaw yas kauo(1118wu? <ltatlk Toéel...
6.2. MoTtenlWar boslM alnYcb! liTkiya. XarallensMk n
KOELLIZ8LyeLLl.........c.oeveeeee et e,

6.3. KasocLLIkebriTOLL™ ncbun buninberg ~eng3rrngrw”™
(MNBKIELYATLAMI. ... .ot e
6.4. KasocLUk ebATOLL HTWé awsa LL3oblan.....................
6.5. Kla33lk n3« Jarayow<la kasocLLIk ebiiToLLI! ncbun
PoacbeKk-XTcbT-BeeKTan &rtunlasl........cco. v
6.6. BeekTan-Bauer3s eTp!rlk approksital8lyasl............
6.7. Xay&illlc ywuklatasTTé krcllk $A'YTauanaasi
“kasocLLIK” eM ToLU ! ucbun launbly Nortulalar............

6.8. Klasslk n3k Jarayowcla kaso<llk ebiitol1181 ucbun *
eTpii K approk8inainlyalar................. ee0ecs socsces; socspocee

6.9. Kla831k n3k JarayoT(la kasocLLlk ebiT011)21 wncbun

6.10. Cbekb yaul aayorlcla8l kascxLLk ebrunoll118l....... .
6.11 Ebntollk y(n,<) wucbmn a3TplOlik approksta- *

18lyalar - *

417



6.12. BosblanfUcb kapHal kaia bo‘léancla KasocLLk
ebHTOLUA! mncbun asmnplUWc lMorwwmla. Krawer-bungbers
LBOT BT ABL ceureeiureesireesirees s eesreesnreesmneesreeenes sereesnreesnneesnneenneeans 283
VIIBOB. PAKAMTEK1K BAHObAsH YA OAYTA
811C'UKTAbAsH MABAbA1AK1

7.1. 81a115HK babolar na2x 1yasi elewenl;lan.................... . 287
7.2 .88 ura MNaoHyan(a ko‘p fo*ua 1 1a(H8an (Hekrel
lag5ltollar ya nlartn8 paratfeMarHH babolan................... 290

7.3._8ufdula lodoyl T1MHonnT8 KOo@ 0 ‘1lanllacHSan
n21Mk312 HpHart 1asasitouar ya mlatt§ paratelrlan
‘babolan 294
7.4.Exspreteniaitadntollarnt§ suEdlaioYoy:

1ac15Hno1 ToHeH"a TnyonsH HH 1eksb T 5b. X1-kyaclral”

TUYOUAVK KFLYENYA5L......cviiiiiieieiiiiesieeeee e . 300
7.5. Koltoforoynt§ tnyol "Hk krllenyabl........... ccccouenee.. 305
7.6. OpHTa! ToéeHanu 1anladb............cooovviiiniiincciicnns 308
7.7. 818 uria pretlyalarl ya locloylan orabl(1a81 51oxa5HkK

bo§‘H HKlar. TanlanTa konrelal5lya koel"11151yenH............ 310

7.8. 8 n84nria n3kHH "ayia sm8‘mlMawasb oryaH katayHNBb.

pay1a sus anlMaiasb sbarinoTalarHHNS TollyaH ya 1urlan... 313

7.9.1n(1tamal Mok togeHpa Mayla 5usrlalade............ . 316

7.10. Talolaléan yn™on (ex$3eclenlH) yayia sm8‘wianadbiar. 318
VIIIBOB. AKT11IAKMATEMAT1KA BO‘¥1CHA

MABAbA1,AK YECH18H

8.1.1nétcImal T K TOHEH. ... 323
8.1.1.1M unks12 Hpcias: Tcltclmal n$k Tocenan bodylcba

LT = T | PP 323
8.1.2.1n(Inyl(lvallalolallar togeH Ttabalalarl................. . 336
8.2. KoMekHy nBkK ToéelM”a ok! TaSalalar...........cccoeverrenenne. 347
8.3. (Jayla sMEM1a1a5b T 8 581818 M L. ..c.ceveveeeeeieniesie e 356
8.4. KasoclLIktng (HnatHc ToHelan bo4ylcbaTasaalar... 363
FoyHalar18am a(1ab1yOuar. .......ccourerveieierierieieeee e 376

VIOYALAT. ...t et e 377



COOEPXAHWE

TTPEAMCIIOBUIE. ...ttt et een e neeesieeenaeeens 3
BBEAEHME ..ot ettt 5

FMABAIL MOAENN CTPAXOBAHUA PUCKA
1.2. PUCK 1 BO3MOXXHOCTM €ro cTpaxosaHus. BuaH ctpa-

X0BaHWs. OCHOBHBIO NPUHLMMM CTPax0BOW AesTeNbHOCLU. 10
1.2. HAMBKUYaIbHAA MOLEb PUCKA. ....ceveriees waeereenes weeene . 16
1.2.3. KNacCUUECKUM BAPUAHT ....c.cvereeereieeeesieneseeseneesen eeeneas 16
LleHTpanbHas npeaenbHas Teopemau ee NpUMeHeHns

pacnpegeneHnto CyMmmMb! 22

1.3. KonnuecTBeHHbTE XapaKTepUCTUKN PUCKOBbIX CUTYyaLuin 28
1.3.1. KONN4YeCcTBEHHbLIO XapaKTEPUCTUKM PUCKOBBLIX

o1 Y2 LT SO PSPR 28
1.3.2. Onepauuun, NPOLLBOAATLME HOBHE pacrpefenieHu .. .... ... 34
1.3.3. PYHKUAA MONE3HOCTM ..o e s e 41
1.4. CTpaxoBaHMe C TOUKN 3PEHNA KITUEHTA......ccvvveverrernnene 48
1.5. CTpaxoBaHue CO CTOPOHM CTPaX0BO KOMMNAHUM............. ... 50
1.6. PacnpefeneHne KOHEYHOTO KAMNTAIA. .....ccveererrereerieennes oan 51
1.7. Ponb hyHKLMM NONE3HOCTN B (DOPMUPOBAHNM
PE3ePBHOMO KAMUTAMA....ceverrrerreereenes - e 53
1.8. SMnuMpurYecKoe ornpeaeneHne PYyHKLUN MONe3HOCTH.......... 54
1.9. MOAETBE DPPOY...eiiueiiiriiiieiiiesieesreesiies esieesreesre e s are e 56
MMABATI. CPABHEHVE PUCKOB
2.1. CTOXacTnyeckoe CpaBHEHME (MOPAAOK).....c. veveereers wevrees eas 60
2.2. Cton-nocc nopsAfok (810p-103% NOPALOK).....ccvevvrves veereene oo 65
2.2.1. ViHBapnaHTHMe CBOICTBA NOPSAAKA CTOM-/T0CC............... ... 70
2.2.2. CnoxxHwme lNyaccoHOBCLCUE pacnpeseneHns n
PACNPEAENEHNE KOKCA. .. .cvveiieiiiiiiiie it 77
2.3. CpaBHEHME PACNIPEAENEHNNM. .....c.eeveeeeeeireeieieiisie e 83
2.3.1. VicuncneHve cpaBHEHUS PaCNPEAENEHUN. .......veververens e 87
2.3.2. T1PN3HAKN HETIPEPBLLHOCTU ...t siee e 91
2.3.3. KpnTepuii CPEAHNX 3HAUEHMUM. ......c.ecvevereerieresieieeeiesies e 92

419



2.3.4. CpaBHeHVE C NOMOUABLI0 PYHKLUMW NONE3HOCTH............. 95

2.3.5. ®YHKLMA NONE3HOCTU U BbLLOHEHWE YcnoBus (3)....... 97
2.3.6. PYHKUMA NONE3HOCTM U BbLUOSHEHUE YCOBUSA (4)........ 98
2.3.7. O606LL;eHHbLL BAPUAHT TEOPEMH 2...evvenveiiiiiins wevenieneens 100
2.4. Mapafokc Anne U HeNIMHENHbBIe (DYHKLMOHAMH................ 102
2.5. MNopagok JSlopeHua. SKBMBAIEHTHME OMpefeNieHus.......... 108
2.6. PacnpeaeneHuns ¢ «BECOM» U CMECb pacrpefeneHui........ 118
2.7.0pyrvie BUAH NOPALKA MEXAY PUCKAMM..... ....ccvevererriennnns 122
2.8..1MopsAA0K OTHOLLEHWI NPABAOMOAOOMS. ......cveveevrreerieienins 125
2.9. DKCNOHeHUMa/IbHbLL (NOKa3aTe/lbHbLL) NOPAJOK.............. 128
2.10. Onepaumu, CoXpaHAOXLIME U He ycunmBaroniae

1] 032111 < U SR 130

FNABAIIL. MOJE/I CTPAXOBOW Bb1M/IATb1N
MPEMII

3.1. JNCKPeTHbIE MOAEN CTPAXOBHX BbLUMAT.....cvverveerieeeeene 136
3.2. CTpyKTyprpOoBaHHME MOZENN CTPax0BbCC BbLUAT........ .. 139
3.3. HENPEPLIOLNE MOLEIIN. ...ttt 144
3.4. MPUHLMNH Ha3HAYEHUSA CTPaXOBbIX MPEMUNA..........c......... 146

3.5. dakTopm3aUMOHHME MOAENN UHANBUAYIbHLIX PUCKOB... 158
3.5.1. 3agaum HaxoXaeHnss onTUMaibHbK CTaBOK B

(haKTOpM3aLMOHHOM MOJENN............. e e e ——————— 162
3.5.2. dopmyna CTPaxoBOW CTaBKM, OCHOBAHHOW Ha
LEHTPa/IbHOMN NPEAENIbHOM TEOPEME. ....cvviveees v eereererreres werreneans 166

3.5.3. AcumnToTuyeckue popMy M Ans CTPaxoBHX Npemuid.. 167
3.6. YacTHHe cnyuyan pacnpefeneHus obbema CTpaxoBoro

(0] 0017 1 T USSP 170
FTABAIV. HEKOTOPbI'E CBOICTBA
C/TYYAV/HLEX CYMM
4.1. 3nemMeHTapHbIO CBOMCTBA CTYHANHHX CYMM..........c.vene. 175
4.1.1. TTPOM3BOAABANE DYHKUMM....c.veiveereerieieiiriieens weeeesiesseanas 175
4.1.2. PacnpefeneHns n xapakTepuctTuyeckme yHKLUN
CIYHAAHBK CYMM....oeviiriiriireiesieiesresieieses e sse s aese e ssesasessessenes 177
4.2..T1lyaCCOHOBCKME CNyYaiHble CyMMb!.........cccoveeriiicine 180

420



4.2.1* DneMeHTapHbXe CBOMCTBA MyaCCOHOBCKUX Cry4aliHbrx 180

CYMM .ottt sttt sttt be bbbt e b et be ettt e et et e e e
4.2.2. O606XLIEHHHEe MyacCOHOBCKME pacnpesenieHus........ .... 182
42.3. O6006LW;eHHble  MYyacCOHOBCKWE  pacrnpefeneHuns
LANCKPETHOTO TUTT . et sieesiee ettt 187
43. HopmanbHas annpokcumauus Ans  NyacCOHOBCKMX
CITYUAMHBK CYMM....ntiniieniieneiees wereeeeneseneseeses sereseesessesensanes 191
4.3.1. MpepaenbHbre TeopeMbr A5 pacnpeaeneHunin

MYaCCOHOBCKMX CNYUYAMHBK CYMM......oevereernreenieneneenenns 191
4.3.2. HepaseHCcTBO beppu-OcceeHa and I'IyaCCOHOBCKI/IX
CIYUAAHBK CYMM....vivvirieriieies eveetesteieseesesseseeeesessessesaesassesnans 195

4.3.3. HopmasibHas annpokcumaums ans cyvyaiHbK CyMM,
4MCNOo craraeMbrx, KOTOPbrX MMeeT 6e3rpaHinyHo fenimmoe

PACTIPEABIIEHUE. ...ttt et et ebeeeiee s seeeseeeesaeeeseeeenes 197
4.4. eOMETPUYECKME CNYHALILLE CYMMH...c..ooivieiieiiriresieeniens 203
4.5. OTpuLaTenbHO-6MHOMUANBbHHE CyYaliHbre CYMMBT .......... 208
4.6. ACUMNTOTUYECKOE Pa3/oXKeHue 415 0606FLIELLLLX

MYaCCOHOBCKMX CAYUAMHBIX CYMM......ccveerees werereeres rereerenennes 215

MABAYV. MOAE/TIN KONNEKTUBHOIO PUCKA

5.1. 3apaun,cBA3aLL LI ECKONTEKTUBHBLLLUPUCKOM.........c..... 222
5.2. inckpeTHasa Moaenb ANHaMUYECKOro KONEKTUBHOIO

PUCKA (LLLL) ..ot e s sreeneas 224
5.3. 3agauu 0 Bbroope MUHUMa/IbHOW CTPaxX0BOW CTaBKM B
MOAETINIILL.....coiiiiiiiiies e 229
5.4, TTPOLLECC BOCCTAHOBIIEHUSA. ..c.vvvevveiresieesieesieesiee e 232
5.5. Mpouecc Cnappe-AHaepceHa (Knaccryeckuii npouecc

PUICKA) ..tereeeetesteeeieete et st ste st eses et b e st esee e e sesbe b e eneebeseennns 237

MMABAVI. BEPOATHOCTb PA3OPEHIA
6.1. InHamuyecKasi Moe/b Pa3opeHis CTPaxoBbCC

KOMIMAHUM ...ttt eesteiis s esees s ereeiesseie i s eesrenessenennas 241
6.2. DYHKLMA NPON3BOAABAAA MOMEHTOB.

XapaKTepUCTUYECKNIN KOSDDULIMEHT ...oververeerrereiieieeeie e 244
6.3. [INCKPEeTHbLL BapuaHT HepaBeHcTBa JTlyHa6epra Ans
BEPOATHOCTM PASOPEHUSA. c...eveevieieiesiierieesieareesieesieesseeseesee e 249



6.4. TOYHHE BbrYMCNEHNA BEPOATHOCTIN PA30PEHUA................ 252
6.5.®opmyna Nonnavyeka-XnHYNHa-beeKmaHa An1a BepoaT-

HOCTW Pa3opeHuns B KNacCUYECKOM MPOLLECCe PUCKA............... 259
6.6..9MNupryeckasa annpokcnumauna beekmaHa-bayapca....... 266
6.7. MpnbnmxkeHHas opmyna 4ns BEPOATHOCTU Pa3opeHns
MPN Masiol Harpy3Ke 6e30MaCHOCT.....cvcveres veverreiereeresrennans . 267
6.8. SMNprYecKme axLLpoKCUMaLmn o BEPOATHOCTH
pa3opeHus B KTaCCUYECKOM MPOLLECCE PUCKA......ccverveereeeneenne 271
6.9. OUeHKM Ans BEPOATHOCTU PasopeHus B KNacCuyYecKom
npotiecce pucka. HepaBeHCTBO JTYHAGEPIA. .....ccvvvveeveerierienenn, 273
6.10. BepoATHOCTb pasopeHUs 3a KOHEYHOE BPEMA................ 280
6.11. ACMMNTOTUYECKMNE amnnpoKCMMaUnn AN1A BEPOATHOCTH

.............................................. e e 281
6.12. AcMMNTOTUYeCKas (hopMyna st BEPOSTHOCTH
pa3opeHuns Npy 60MbLLOM HavabHOM KanuTane. Teopema
KpamMepa-STYHLOEPI . ....cveuereiriees ceeeerieries eeerieseeesie e neenens 283
FMMABAVIIL. MAPAMETPNYECKOE OLUEHVBAHWE

N SAOAYN NMEPECTPAXOBAHINA

7.1. 9NeMeHTH Teopun NaPaMETPUYECKOTO OLLeHNBAHNS........ 287
7.2. Yacto ynoTtpebnsemue LUCKPETHHE pacrpefeneHms n
OLEHKN NX MAPAMETPOB....cceeureenreermrees reesieeesn s eeeneesneesnneesnneens 290
7.3. HenpepHBHHe pacnpefeneHns CTpaxoBHX NpeMuin n
OLLEHKM NX MAPAMETPOB.....ccveerieenrieniesirisieesseess s esseesseesres seesseens 294
7.4. TpoBepKa cornacoBaHHOCTU 3KCNEePUMEHTa/IbHbIX
[aHHHX C pacnpefeneHnemM cTpaxoBbK npemuin. Kputepus
COTNIACUA XU-KBALPAT ... eerveerreesreesieariees westeesseesseessessseessesssesenns 300
7.5. Kputepnsa cornacusa KOIMOTOPOBa. ......cccvvevereerieenieenieenee 305
7.6. BMOOP ONTUMANTbHBIX MOAENEN.....ccvvverierieveireiiei e evravaeas 308
7.7. CTOXaCTNYeCKas 3aBUCMMOCTb CTPaxXOBbIX MPeMUii 1
nnatexxeii. BMGOPOUHbLTIA KOIPPULMEHT KOPPENSALMMN............ 310
7.8. Y MeHbLUeKue CTPaxoBbTX PUCKOB NepecTpaxoBaHUEM.
CynuiocTb 1 BUAb1A0rOBOPOB NEPECTPAX0BAHUSA........ccve.ee... 313

7.9. lNepecTpaxoBaHWe B MOLE/N MHAWBUAYAILHOTO pUCKa.... 316
7.10. lNepecTpaxoBaHUe NPEBHLLEHUA YObITOYHOCTH

(BKLLEABHT) ..ttt ettt . 318
422



TNABA VIII. PELUFHVE 3AZAY MO AKTYAPHOW

MATEMATUKE

8.1. Mogenb NHANBNAYAIbHOTO PUCKA. ...... c.eerveerreenens K e 323
8.1.1. 3agaun No MOAENAM HenpepbLLHOro NHANBUAYa/TbHOTO

07 VPP PR 323
8.1.2. 3agayn No MoAenam MHAVBUAYaNbHOIO PUCKA................ 336
8.2..3aa41 1o MOZENAM KOMNMEKXNBHOIO PUCKA.........ccrveennenne. .347
8.3. 3a[aUM NEPECTPAXOBAHUS. ... v eveerverieerieesieesieesieeeens waeenes oo 356
8.4. 3agaunnofmMHaMn4eCKUMMOLENIMOAHKPOTCTBA. ....... 363
JINTEPATYPH .o et e e e - e e e 376
TTPUNMOMKEHMS. ... et et e e erieenseenee e 377

423



8H.0.FOKMA14O0Y

AKTOAK MATEMAT1KA

To8bkenl- «Fan ya iexnowofya» - 2019

Mubarnr: M.Hayiioya

Tex. Tvbarmnr: A.Moyg/ noy
Muzayyir’ A.3bvsbLuioy
Mysabbl Lt 8K.M1r"o3ltoya
Kowpynler<la

3aMFabychr. K HabuwalLlayeya

E-TaH: 11po8raityacnl@tall.rn Tel: 71-245-57-63,71-245-61-61.

~asbr.Hii. A1Ne149,14.08.09. Bo$tob8a ruxkal eLL(110.12.2019.
Bkbwu! 60x84 «T1Ter LW» Sarainnra$e O L bo3sta n$uMa ba<i('l
8barl bo8Tta *abofY 26,25. ~asbnyo* bo$ta {abo™ 26,5.
Tlral!l 300. Buywnllta.Ne 250.

«Fan ya icxnow«daar MarkarTT8 bo$taxonas» ga cbop
100066, Tosbken™* sib,, 01Taxor Ko(cba$y,171-ny.



