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1. UEJII,IOCBOEHUAIUICWIIIJII{HbI

Ilelr ocnoe1Lrfl AH1IIIIIIJIHH6I <Teopnx clyuafrUrX npoqeccoB> - Hayr{Hoe

cnyqafiHbrx fipoUeccax, a raKx(e o MeToAax I4x llccJleAoBaKufl,3HaKoMcl]Bo c ocHoB

MeroAaMI4 MOAenUpOBaHI,IS CTOXaCTI{LIeCKLI K CI',ICTeM.

3ala.Iu:
o ycBol4'rb MeroAbI clyuafiurx npoqeccoB;

pas o6p amcs s o co 6eHH ocrtx clloxacrllqecKoro aHurv3ry,

Hayqr.rrbcq coAepxarenbHo HHTepnperl'IpoBarr Q oprt alruue

peAcra4nqHrIe
r,rMrc M9AeiIflMI4

o

VT

a

a DE3VJIE,TATbI,

2. MECTO AI,ICUUIJII'IHbI B CTPyKTyPE OIIOil tsO

Aucuunrusa <Teopur clyuafinlrx lpoqeccoB) oruocl4Tcs K 6asosoitqactu OIIOru nonro:rpnxu
---^ n.f n2 nl ,,T-T,^"v'il.rnrrao rrqra\rqrrtrvo u rrrrrhnnlrtA'Tl/lI|.A\\6ara,ranpon 11o HarrpaBJreHrrro 01.03.02 <flpnrcla4uafl MareMarI,IKa 14 uuQopvlaruxa>.

rbyHllpepernn:uru Ar.rcqtrnnuHbr: uaHefiuarr alre6pa, MareMalvqecxxfi aHilJII'I3. rbyHruufrna;ll'Hufr

aHiurr43, reopus BepofiTHocrefi u lrlareuarrrrrecKurt crarI,IcrLIKa, 4I,rQ(fepeHIII'IaJIbtlble ypaBiI{eHut, ypaBHeHI'It

B qacrHbrx [poI43BOAHbX,

3. II JIAH I4P yE MbIE P A 3yJIb T AT bI O EyrIE HVIA f IC' AII C Idll I{HE

flnanrnpyerratte pe3ynbrarbt o6yuenras 1to AI4SIIIIIJII{HS, cooTHeceHHb]e nlauilpyeurnttl't

JrbraraMl4 ocBoeHLI.s OIIOI
AHCUHTIJIHHE,

ur xovnEreHqufr
llnarr upyervrble pe3ynbrarsl o6y *reuu.r

xapaKrepl,I3yK)ulue era.rbl Qopullpora
TIOK'BATEJI H OC BOEHI{'

Yporrenr
ocBoeHpl.fl

K0MIleT'eHuHt4

Koa QopltttpyeMbx
rcorunereuqufi

3Hars reopl4lo cnyuafiHlrx fipoqeccoB.

Vueru ucnoJlb3oBarb MareMaruqecKne iaucrpyvelnan b H ble

cpeAcrBa Arc o6pa6ornu, aHarIA3a T cl4creMalpr3awta

nu$oprtraquu no reMe I{ccJIeAoBaHI{t.

B.naAerr MeroAaMI4 TeopI4H cnyvaftrl)srx npoileccor L4)

KpoMe TOfO, Hayr{uTb,ct coAsplKtll

r.IHreprlpernpoBarb Qoprraalrusle pe3ynlr'arbil.

9acruqsoeOIIK-1. Cnoco6eu flpl4MeHf,rb

QyHaaneuralb Hbte 3HaHuq,

nonyrreHHbre e o6racru
MareN4aruqecrcr,rx u (ulra)
eCT'eCTBeHHLIX HaYK:' H

ljcnoJlb3oBarb I4x B

npoQeccnoualssoft
aetTeJrbHocT14

) MeToAl'l H

oBaHn.fl oo'beKToB

; cTp()I4Tb

,a.,,.t,| "tu.it*"rMaTeMtTllqe(lKUe

\TKLI, dHUlA3A V

aJrn3a.

HHCTpyMeHT€uIrrHbIe cpeAcTBa Anq

upo$eccraoHaltsofi AetrreJI

3uars reopulo clyuafiultx trpoueocoB.

Vrrrerr fipltMeH.flTt, MareMa

MareMarllqecKue MoAern o6'leKros

Ae.gTenbHocrH; ucnorb3oBatb
ITHCTpyMOHTTUI!,HbI€ CPeACTBa AJI9

cr4creMaru3aur,rr,r raH$opMauul{ rlo reMe

BlaAeru MeroAaMu crarucrHqecx:ol'o

tlacru,ruoeOIIK-2. Cnoco6eu
HCnOJlb3oBarb H aAa[Tl'tpoBarb

cy uecrBy K)ulHe MareMarllqecKHe

MeTOAbl U CACTeMbI

n pofpaM MI,IpOBaHI4TI Anq
pa:pa6orxra H peann3alrull
uulropr4TMoB petlleHH9

npltKnaAHbrx 3aAaq

3naru reopno clyuafitrrx flpoqeccoB.

Yruers [pI,IMeHtrb MareMaruqecl(He MeFoAb] t4

uHcrpyMeHTaJlbHble cpeAcrBa 4nl ucclil,tlonrlHnt o6'reKroerllrwryJrYrvrrr vyvAYLv*

upoQecuaoualrHoft AelreJllHocl'tl4; clpo416

Br aAers MeroAaM H crarucrnqecKofo aF aJIHga' _

rlac'ru*quoeOIIK-3. Cnoco6eu npHMeHcrb 14

n,to4ra$nqnponarr
MareMarHqecKl4e MOAenu AJrt
peueHut 3aAaq B o6lacrs
npo$eccraoHalsHoft
aetTeIlbHocTl,



4. OE'bEM I,I CTPyKTyPA AI,ICUUIJILIHbI

nucuunnlr HbI cocraBJlter 6 saqerHblx eII4HI{IL 216 qacos.[oeMKoc'tb
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I JcHoeHue noHlrrr4r reopur,t Mepbr I4

reopu14 eepoqrHocre[.
6 t-2 Aa A 6 4(so%

2 O6sop ocuouHblx MeroAoB Teopvu
cryuaftHrrx rpoueccoB u eaxHefiuux
KraccoB clvqafi gux npouecooB.

6 2 2 l0 2(:i0%

3 J npeAene H ue craul{oHapHbIX
nDoueccoB. flouveou.

6 4 2 2 o() 2(:t0%

4 CoxpaHnrcru,ne Mepy npeo6paronauu-a

l,t ux csoicrea.
6 5-6 4 2 2 l0 4(so%

Pe

KOt-l

T14l{r-

oo,ru I

3pro4uuecxue reopeMbl Anfl
cTal(LroHapHblx B y3KOM CMb{CJIe

IocreAoBareJ]rHocrefi lr rlpoueccoB.
6 7 2 2 6 '2(s0%

6 Mapruural, cy6rrlaprnural a

cv neDMaprr.{Hral. [pruepu. 6 8 2 2 0 2(s0%

1 Parnoxeure [y6a gM
cv6ruaorunraroB.

6 9 2 2 () 2(s0%

8 flocrpoeuue croxacrt,tllecKoro
raHreroala I4ro.

6 IO 2 2 l0 2(so%

o flourrne croxacrntlecKux
nr,rdldepeuunarbHr,rx ypaBHeHI,Iu.

6 l1 2 2 l0 2(50o/o
Pefrrur-

xontoolr 2

l0 O npeAeleHu-r MapKoBcKltx
nDotreccoB.

6 t2 z z 6 2(50%

n Moaen u ncraraav,i't, cBt3artHf,tx B

uenr Manxoea.
6 l3- l4 A 4 l0 4(s0%

l2 CAnopoAHure qenu Maproaa. 6 I 5-16 ^ 4 l0 4(so%

IJ Kn acc ra Q u rca u wn cocr ossnVt

I,tarlroscroI uenu.
6 t7-18 4 2 2 l0 4(s0%
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Bcero sa 6 cerr,recrp 36 l8 loto 108 36 (soot 3rca[les (36)

I,Iroro no AhcrluttnuHe 36 l8 IB 108 36 (50't 3KsaMeH (36)

Tena l. Ocnosurre
C ogepxanrre JreKIIIroHHr,Ix 3aHgrlrfr rI o AItcqufl JrrrH e

rroHrrlrr reopuH Mepbl I4 TeoDI4rI BeDOsrHOCTefi. onpelelenu cnyIc.:dn fo
IIpoUecca, KoHer{HOMepHble pa0ilpeAeneHlzts, uOCTpoe

Itonnoropona.
Teva 2. flpuvepu cnyqafiHblx rpoueccoB: BI{

O6sop ocHoBHbrx MeroAoB Teopprl4 cryqaitHr,rx npoqe
Teua 3, Orpe4ereurle craurrolrapHrbx B y3KoM

cnyqafi Hr,rx [poqeccoB 14 cnyqaiiHLrx uocJleAoBaTeJrbH

Tenaa 4. Coxpaurrcque Mepy v ux cBoficrBa. Teoferr,ra flil'aurcape o

"Bo3BparHocru". 3proAr,rrrHocrb u nepeM r{ecxa.s reopeMa Eupxro$a-'iKunuuu{.
Tena 5. Csssr coxpaHrrlouero aHntr v craulroHapHoit rclcreAoBalrelrnocru.

floH.srpre 3pfoAr4qecKo[ crauuoHapHofi rrocJreAoBare

cTarluoHapFrbrx B y3 KoM cMbrcJre noc.[eAoIraTeJII"HocTe

Terrra 6. Orpe4ereuvfl cnyqafrHbrx npoueccoB
cy6lrapuaHral v cynepMaprr.rHfaJr. flpllnaetrlu. H

T

ox<ugaultft.



Tevra 7. Csoilcrsa Maprr4HranoB 14 nonyMaprr4HranoB c ArrcKperHbIM BpeMetreu, f[pauep zf r:eopun

urp. Pa:ronc enue !y6a gru cy6vraprlrHraJloB.H|p. r ii3 J ro)r(eHHe Ayoa AJrfl syoMap'r'l4H|aJruB.

Teua 8. Mapruurarbr c He[pepbIBHbIM BpeMeH

croxacTr4qr-cKofo prHTefpana rlo Br4HepoBcKoMy rlpoue
Teua 9. Ilousrue croxacrr4qecrux lvrdl0epe

3aAaBaeMb1 e croxacrr{rrecKr4Ml,I ypaBHeHl4tnau . 7[x cng

Teua 10, Onpe.qeneuu.u MapKoBcKpIX ilpouecc
qenefi. PasHrre Qopnru MapKoBcKoro csoficrBa, llpurr,r

Tena ll. Moleru ncmt'raulrfi, cIlq3aHHbIX

o6clyxruntr*rrfl. rr reopl4l4 BerBJ{IrII4xct ilpoqeccoB

"pox<4euIll n rv6eru" ra r.A.)
Teua 12. O.quopoAsrte qenv MapNonia, yp

reopeMa,

Terr,ra 13. KnaccuQuxarlus cocToxHuft lraproscrofi Uetrlr no cnoficrsaNa nepexo4ni;x nepodruocl'efi ra

rro acvMrnrorur{ecKr4M csoficrsaN{ rrepexoAHbD( BeposrHocreft. CyuecrnonaHx,Ie rtpeAe.lr,nrx I{ crzllluo-
HapHbrx pacilpeAeneHufi . flpurraelpbl, I4JIJIIocrpllpylotq

Cogepxaune rlparcTlrse
Telra l. OcuosHrte rIoHf,TI4t reopl{I4t Mepbl il Te

npouecca, KOHeqHoMepHbIe paclpeAe.IleHI'Is, [Ol]TpOe

I(omtaorop,rsa. PerueH ne 3ailaq.
Terr,ra 3. Onpe4eleru4e craII[oHapH['IX B y3KoM

clyuafi urn< npoqecooB Ia clyuafi urx [ocJIeAoBzIreJIb

Tevra 5. Csqgr coxpaHf,Iolqefo rlepy npeo

floHqrr.re :rproAl{qecKofi crauuouapuofi rocJler[oB?Te

crarlHoHapHbrx B y3KoM CMbICJIe [OCneAOBaTeJIT,HOCTe

Tevra 6. Orpe.uelenut cttyuafiHblx rlpouecco
cy6uaprunrar vr cynepMaprul{rruI. llpranreprr. H
oxculaHufi , Peuresue 3a.[aq.

Tervra 7. Csoficrsa MaprI'IHranoB u ronyMaprlr
urp. Pa:ro N euue [y6a 4lr cy6ltaprl{HraJnoB,. Peuren

Teua 10. Onpe4eleullf, I\4apKoBcKI4x npoqecc..- ^-r'"----
uenefi. Pa:Hrte $opruu apKoBcl(ofo csoficrua. flputr.lepu. Peureuze 3 (arl.

Cogepxaune .la6opar
Terta 2. flpunrepu clyuaffiur,Ix. npoqeccoB: BI4

O6:op ocFroBHbIX MeroAoB Teopuu c.nyuai,turx npoq
rllrcresuoe perlreHl{e 3aAar{, Mo4elIapoBaHLIe
paclrpeAeneHldflMr4.

Teua 4. Coxpannorque Mepy npeo6pa:o
"Bo3BparHocru". 3pro4Iauuoclr u rrepeMeilIl4BaH

Hzclenuoe pelreHrre 3a4arr. flocrpoenue o6pasa upe
Tev:a 8. Maprunrarbl c HenpepbIBHbIM BpeMeH

croxacrr{qecKofo rrHTefpaJla no BIrHepoBoKoMy rlpo
3aAaq. I(onanrrorepHaf, nporpavlMa E clrcreMe MAT
craurroHapHbrx clrcrelr manefirrblx croxacrpluecKltx
MoAeJrb oeirexra MoAenl4poB aH:zs.. 3aila,ilr, petltaeMble

Tevra 9. flonsrue croxacruqecrux gn$Oepe
3aAaBaeMb,re cToxacTr{r{ecKl,IMr4 ypaBHenHrMr4. wx
9lrcrensoe pe[IeHI4e 3aAaq. r{u clensrre MeroA
ypanuenuil, -fsuue oAHorrrafoB[,Ie crrJrbl{ble

4Ia$SepeuqnaJrbHr,rx ypanueuufi VIro. Cpurua.s c
MeroAoB. ,flsHrrii MeroA 3finepa. Molenap
gplS$epenr{rra-rrbHbx ypanHeuuii I,lro, t{ucreHHoe r,rHrerprlpoBaHr4e MoAenr4 Brora-ilIoj.nsa



Telra I l. Moaem ucnrrranufi, ctB 3aHHbIX B IIerIb Mapxona. flpztr,lep;t u

o6cly>xunaHnfl. vt reopl4l4 BerB.uull,txct ilpoqe]ccoe ("oyepe4b", "6ecrepe6ofinoe o
"po)K4eHur v rLr6elrur" u r.a.). 9ucreuuoe peureHl,Ie 3aAarl.

Telra 12. C)gHopo4Hue IIerII4 Mapxona, ypaBHeHHe Komrloropona - Yon

TeopeMa. t{nc:ressoe petueHlre 3aAaq.

ocr:osnufi MapKoBcKofi uenu no csoftc'rnaM uepexoocr:osnufi MapKoBcKofi uenu no csoftc'rnaM uepexo

ro aM nepexollHbrx neporruocrefi. Cyruecrnonauu(: nperQlt'nrx v
cra flpraueprr, flnnrocrpl4pyrouue BBeIeHHbIe rloHtrf.fr 14 lqnyqeHHble

pe3 3aAar{.

6. OIIEHOTIHbIE C]]EACTB L nJLfl. TEKyUIE|O KOHTPOJIII yCIIEIIAEMOC:'T VI,
plTIPOMEXYTOqHOfr .q.TTUCTAUIII4 TIO IITOTAM OC BO

rrE[],
POMEXYTOIIHOfr ATTECTAI\VII4TIO IITOTAM OC BO
yTIEEHO-METOII,ITIECKOE OEECIIETIEHIIE CA MO CT'

C]TYNEHTOB

Tenyqufr KoHTpoJrb yctreBaeMocrn

lleii runr-rcourpolr Nb l
Bapnaur I

l. flycrr cryuafiHrtfi npoqecc 3aAaH Ha BeposrHocrHoM II (r:,ri',rr), rAe

()={-1,1f, F-o-zutre6pa Bcex rIoAMHo)KecrB f), P-mepa, llpl4lrlrobl

{-r},{f} o,{HHaKoBbre BepoqrHocru lf 2. Ilyr:rr r e [O,t] u cryuafiuuii npoueccf,(

peanrr3arlr{r4 (rpaercropuu) npoqecca.

2, fIynr, ry - ,lrl(O,t) t e R. Hafiru Bce KoHerrHoMepr{bre pacnpeAeneHl4s rlpo

3. Onucarr o - zurre6py noAMHoxecrB orpe3ra [0,1], ropoxAellHylo MH

14 $ynxquu, r43MepHMr,Ie orHocLITeJIbHo Hee,,14 QyHKrIuu, I43MepHMLIe orHocI,ITeJIbHo Hee,,

Peftrun
B

1. llycrr w,o, 0 < t < l, -yclonurrfi nu

Koppensrlt4oHHyro Synxqurc. r{epes w, o(ioaua.re

2. flponepurb, qro ecJllr npoqec,c 1,, t
, ,)

Mll,a < oo, To oH TaKxe rBr{ercq r,r npoqeccoM

Peftrun
flD

3, lorararb, qro Dw,, / >'0 trBrrflelcfl $yuxqueft, ue y6rmaroruefi no t. w, -n{ueRo

Peilrunr-rcourpo.nr Nr3
Baouasr I

.f,MI4,

npoqecc.

scxH14



1. Hapuconarr rpaS u yKa3arb cynqecrBeHHble

%
t/"/)

ruar' I y,

0

0

H HeCyUeCTBeHH

% 0 0 %

%0
0 )/,

t/ 1//2 /2

10

rr,rarpzqefi BeposrHocrefr nepexo4a 3a oAHH

0%
00
00
00

2. Paccnrorperb Botlpoc o crauIIoHapHbIX, flpenenbHblx, 3pfoAl'IqecK]rx

MapKoBcKoft qenpr c uarplrqeft nepexolHblx BetrosrHocrecroft qenu c uarplrqeft nepexolHblx BetrosrHocre

3. flponepvrrb, qro BI{HepoBcKu[ npoqecc, BbIXoA

flponrexyroqHafl arrecrallnq [o uroraM o

Boupocrr rc src

1. lna otrpeAeneHut ctty.tafiublx [poqeocoB, 3KBI4

2. flpuuepr,I (clyvafiuoe 6nyN.qilHlle, rpoq2. flpuuepr,I (clyvafiuoe 6nyN.4il.HLIe, rpoq
Br4HepoBcK uit u ty acconoecxaft upoqeccrl),

3. Bzueponcxufi rpouecc (onpe4elenue,

$ynxuur).
4. OcuosHble KJIaccbI clyuafrurx ilpoqeccoB'
5. CraquouapHble B y3KoM cMLIcne cryr1a;ttt
6. Coxpanrrculee r'repy oro6paxeHl'Ie.'lieope
7. Coxpanrrculee rrlepy oro6paxeHlle. 3pro4
8. 3proguvecKlre reopeMbl Anq coxpitHslo

craur4oHapHbx B y3KoM CMbICJIe"

9. YcrosHoe MareMarl4r{ecKoe ox[AaHHe (orl

10. CeoficrBa vcJloBHofo MareMalplqecl(oro o

13. Pasnoxeuv,e [y6a Alr cy6uaprut
14. Croxacruqecrufi I4H'rerpan tro BI4

15. Croxacrlr.{ecKt4ft lll{Terpirn ilo

13. Pasnoxeuv,e [y6a Alr cy6uaprut
14. Croxacruqecrufi I4H'rerpan tro BI4

15. Croxacrlr.{ecKt4ft lll{Terpirn ilo
KBaAparoM H HerlpepbrsHHx uo I.

16. flougrue croxacrl{qecKor'o Al{r|dl
17. Onpe4eJIeHI,Ie MapKoBcKoro nlpou

18. MaproBcKas uenb c KoHeqHErM rrr4croM cocrogHl4ft, MoAelr lrcnsllanufi, cn.a:auflr"i. " uett"
Mapxona r4 rrpr{Mep H3 reopul{ I4fp.

19. 3alaqu r43 reopuu MaccoBoro o6clyNunaHnrpr TeopI4I4 BerBtuluxct npo

2 0. OAHopoAHa{ rlenr Mapr<ona. VpantIeHI,Ie Komraoropona-T{enueua.

21. flpuuep oproAl4qecxofi MaptKoBcKoft qenpr, Ooptuy:rupoBKa reopeMbl

cyilIecrBoB aHldpr cTa\voHapHofo paclpeAeneHl4q.

22. Krraccu$ur<aqua cocroqHl,Ift oAHopoAHofi Ileuu Mapxona co crIerHF,IM

uo apuSnrerr4qecKr4M csofi crsaNl rlepexoAHbnx lteposrHocrefi .I^'^- ^__ F

23. Knaccu$zrauus cooroqHrafi oAFropo4rrofi ueulr MaproBa co cqerHblM n,lno{cecrnou boplc,xHIafi,

rro acuMrrrorzqecKr4M csofi crnaN{ [opoxol{Hbrx BepoflTHocrefi 
"

'24. llputttep trpocroro clyuafiuoro 6ryN4aunr, unn]ocrpllpynruufi nqegeuurtQ lroHflTprl

xlaccu Q lrxauuu cocro struir u [peAeJrbHoro rro E]e.{eur4s nepexoAHbx Bepotrnocrefr "

Cauoc'noqrerr,Haq padora cryAeHToB
I . Koppenxquosuofi Sy ur<quefi Br4HepoBcKofo rpoqec ca flBrrfl.ercfl



,<,(r,s)= min[r, ,'] l, s ) o ;

t<r(t, s)='oinlk, t]-rt, r,s e [0,1];

K,(/,r) - s-lt-sl, t,s e R?

2. flycrr cnyuafiurfi flpoqecc 3aAaH Ha Bepo.,IrHocrHoM

() == {- 1,1}, F - o -arre6pa Bcex noAMHoxecrB f), P - rraepa,

{-r},{r} oAr.rHaKoBbre BeposrH<tcru lf2" ilycrr re[O,t] z cryvafiurtfi

peaJrr.r3arluu (rpaexroprau) npoqecca.

3. Bunepoacxzfi npoqecc f,BJllerefl, Irla fayccoBcKl4M

pacrrpeAeneHH{ Koloporo uoplraalr,urt?

4, llycrr wi , 0</<1, - ycnoBlrbIfi auuepoBctttlfi rpoqecc,

Koppen.suroHHylo $ynrqraro, rlepe: w, o6o3naueH Bl'IHepoBcxufi npoqecc'

5.,{arr onpeAeneHl4e BIrHepoBcKoI'o npouecca.

92= 1I,2,31, F - o -asre6pa Bcex rorMHOXecrB f), P -r'oepa, np."rllrcbr

TpexMepHbre paclpeAeJleHLIS npoqecca.

8. llycrr r7 -Ul\,l], t e R. Haftrra Bce oAHoMepHbIe pacnpeAe.IleHlls rpo

D€,'

18. Hapuconarr rpa$ I{ yKa3arb cyrLIIecrBeHHbIe I'I HecytuecrBeHHble

Y^Y^ o o %

Y'o%Yro
yroo0y)
0 0 o %y,
00010

19. Moryr rv Bce cocrof,Hr.If, t(entl
HecYrrlecTBennrruu?

IIpoqeccoM,

6. flycrr 17 - N(0,t), / e R. Hafinu Bce KoHerIHoMepHbIe pacrpeAeneHllt npo

7. flycrs cryuaftuuft npoqecc 3aAa.H Ha Bepof,rHocrHoM II

{Z}, {f },{3} oor,ru^oBbre BeposrHocrrr 1/3 . tlycrl r e [O,t] u cnyuafinufi npouecc (, ( )= tat.H{mtr u".

ecca (, 7r7+2t v

9. [oxa:arr,: €-t (D, ut Dr) = € 
t (D,)v €-'(Dr);(Bsnmue norHozo npoofpas't po.4pa:unem

nxe op e muKo -MH o Me cmr eHHde onepat4uu. )
10. I(ar Ha3brBarorcfl rrpo{eccr,r 6Qt) v €iQt), ecrll4 oHI4 orIpeAP.rIeHbI Ha oAHoM

Bepo-f,rHocrHoM npocrpaHcrBe (et, F, P) u npu lro6o

I l. Ouucarr o - alre6py ilo.n:MHoxecr
)l

[0,:-], [:,1]. I4 Synxquu, H3MepI{MbIe ox'HOcIlreJIbH
JJ

12. 9ro Ha:ttsaror KoHeHHoMepHbtMu pqc
13. C$opuynupoBarb' ycnoBllf, cLIMMe

p acrpeAene uuit ctryuailHof o lrpoqecca.

14. flponepurs, rrro ecJrr4 rpoil,ecc q",, t e'l'c,t( - npoqecc c He3aBI'IcuMbIl'4t{ npupauleHvlflMu'

r t)
Ml€,| < oo, To oH TaKxe qBrsercf, LI [poqeccoM c He

15. KaK ua:rreaercfl. npouecc €,, t eT
MeHslorcfl npl{ cABI4te, T.e., eclwr tl,,..,ln e T', ( /i I
tt+h,...,tt-lheT, nepno F,, ,,, (xt...xn): F,,*n ,,,*o (x1...

MrloxecrBaM

.f nfleTcq nll

""" 
qetti, Maprona

16. flyc'rr F, u F, - ,IBe d - zurre:6psr rroAMHoxecrB rlpocrpaHcrBa f). llpo

o - alre6pofi rracc MHoxecrB F, aFr?
17. Eyger ru Dw, , I )- 0 (pynxquefi, ue y6rrnarorueii no /. wt -Bnneponcicufi npouecc.

c nrarpuqeil Bepo.f,rHocreft uepexoga 3a oAI,IH lrlar

smit 6rnr



20. Buueponcxzft lpoqecc, BbIXoAqIr\uit u
cyrrepMapTusrarou?

21. .{na couepHl4 Ka copeBlrylolcs s 6esr
Bepo.firHocrr'ro p, nropoti c Bepot{THocTbIO - q, I,Ifpa

3ar(aHqr4BaeTcq, Kax: ToJIbKo oAI,IH LI3 COUepUUron o6

Bbrr4fpbrma [epBoro HfpoKa, ecnra N:l, N=-2. (http:ll
22. Tpu xaprsr <rpoftxa>, (ceMepxa), (Ty3

i. nepxrut Kapra c BeposrHoc'rbFo p repe
ii. c BepocrHocrblo q MeHslorct MeoraMI'I

flycrr Xn - noroxteHl4e (Ty3a>) rIocJIe n repeMeull4B
HafiAure BepoqrHocTb roro, r{To uocJle 6olsmoro qpt

(Dosl oIIeHoqHbIX cpeAcrB Anq npoBereHllq

1. Ycnexu MareMarlqecKl4x HayK, Nypnu PAH
7.3. LlurepHer-pecypcbl

1. http://window.edu.ru/
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o6yuaroquxcq ro AI4cIIu[JII4He o S opr'lnrerc.s orAeJIbHbIM AoKyMeHroM.
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