Kypc Teopun BepogTHOCTEN 119 MaruCTPAHTOB.

Amnnpeii XoxJi0B

1 Ileas Kypca

Nmeercs 3navduresbHOE 9ucI0 BBOAHBIX KypcoB Teopuu BepositHocrell n HUKAK HEJIb3: CKA3aTh, YTO OHHU KOIHUPYIOT
JIPYT Apyra, XoTd HAabop TeM npakTuyecku HemdmeneHn. OObITHO [IPEJCTABIIEHBI CIOXKEThI 3JIEMEHTaPHON (KOHEUHOIT) Teo-
pun ¢ (Kak Obl) B3ATHIMU U3 PEAJbHOCTU UHTEPIIPETAIUAMY €€ IPUMEHEHUH, IPe/Ie/IbHBIE CJIyYal HEKOTOPBIX KOHEIHBIX
pacupeesieHuil, TeOPETUKO-MHOKECTBEHHbIE KOHCTPYKIUU AJIredp IOAMHOXKECTB U TEOPUs MEPbI, TEOPHUs MHTErpaJia
JlebGera Ha npocTpaHCTBAX C Mepoil, pa3b0p OCHOBHBIX IIPUMEPOB CXOUMOCTEl [10C/Ie0BATEIbHOCTEN CIIyYailHbIX Be-
Jmuus. IIpu 9roM 3aBUCHMMOCTH OT BKYCOB aBIopa yLOp Jejaercsd Jubo Ha uHTepuperanusx (1 Takum obpas3om Kype
npuobperaer Kak Obl MPUKJIAIHON XapaKTep — CM. HAIIPUMEP W3BECTHBIN Kypc jyist ciymarenaeit Akagemun um. 2Ky-
kosckoro E.C.Bentuenb "Teopus Bepositrocreii"), iubo Ha 9uCTO MaTeMaTUYeCKUX YTBEPKIECHUAX O MPOCTPAHCTBAX
¢ mepoii (manpumep, A.A.Boposkos "Teopus BeposrHocreit"). Oxkumaercs, 970 MaruCTpaHTbI-CIyIIATEIH KypCca uMe-
10T HEKOTOPbIe (hparMeHTaPHbBIE [I03HAHUS B TEOPUHU BEPOATHOCTEN, BO BCAKOM CJIy4ae BJIAJACIOT CJI0BAPEM IIPOCTEHIINX
IOHATHU, 3HAKOMBI ¢ pocreiimumu dpopmynamu. [Iosromy Kypc u3Ha4aibHO OPHEHTHPOBAH HE HA IIEPBOE 3HAKOMCTBO
C TIPeIMETOM, a Ha, OCMBICJIEHHE BAXKHBIX CIO’KETOB 9TOU 00jacTu MaremMaruku. [IpmHUMAas BO BHUMaHUE UMEIOIIANACT
7 B [EJIOM OOIEIOCTYIMHBIN KOPITYC TEKCTOB, s PEIUJI B [EJIOM HE OTXOIUTh OT TPAIUIMOHHOTO HAOOPa TeM, CTapasich
IT0 BO3MOXKHOCTH BBIJE/IUTD CJIEAYIONINE CIOKETHI.

e [locTpoenus B paMKax 3JIeMEHTAPHON TEOPUH BEPOSATHOCTHU, UCIOIL3YIONNE CAMMETPUH W HEPA3TUINMOCTD

e Poub Gynesckoil anreOpbl COOBITHII B TOCTPOEHUH SJIEMEHTAPHON TEOPHUW W CPABHEHHWE C KOHCTPYKITUSIMH, WC-
HOJIB3YIONIMMUCS B KBAHTOBOH cTaructuke ( BOOOIIE — MOACHATH BEPOATHOCTHYO TEDMUHOJIOTHIO B €€ KBAHTOBBIX
UHTEPIPeTalusiX).

o [Tpobiiembt 1iepexosa o1 KOHEYHbIX (KOMOMHATOPHBIX) BEPOsSTHOCTHBIX HPOCTPAHCTB K OECKOHEYHbIM, [IOSBJICHUE
HEOKUJJAHHBIX [IDUMEPOB U UHTEepIIpeTanui Ha 3ToM IIyTu

e CBoiicTBa OJHOMEPHOIO CilydaiiHoro buyzkaanus (3aumcrBys upumepst u3 kypca Pesuiepa u Hlupsesa)
e Pa3HO0Opa3HbIE TUIIBI CXOAUMOCTEN CIIyYaliHbIX BEJIUYUH U CBA3b ¢ OE3rPAHUIHO-IETUMbIME PACIPE/ICTICHUIMY.

o CutoBapb HOHATHIT, 00JIErYAIONIHIT YTEHHE MHBIX KYPCOB 10 TEOPUH BEPOSITHOCTEH, B YACTHOCTHU YAEJIUTh BHUMAHUE
MapTHUHTAJIAM.

B IIeJIoM, CIIUCOK 3a/Jda4 IIOCTPOEH TakK, 9TOOBI CTUMYJIMPOBATH CaMOCTOATEJIBbHOE MPOYTEHUE MaTepuaJjia U3 PEKOMEH-
AYEeMbIX KHUT.

2 KoHedyHble BEpPOATHOCTHBIE OIMMCAHUSA. DJIEMEHTapHas TeOpUs BEPOAT-
HOCTEel 1 KOMOMHATOPUKA.

Pa3nbre moaxonpl K MOHATHIO BEPOATHOCTH — YACTOTHBIN, OaiiecoBckuit mx ornuuunsi. [lapamgokcer. Koneunbie momenn
HUCXOJI0OB U COOBITUH, KJIACCHIECKHUI M HEKJTACCHIECKUN CJIydail MOCTPOEHUs djieMeHTapHbIX coObituit. [lapamokc me
Mepe u yder cummerpuii, CBSI3aHHbIE C CHUMMETPHUIMU KOMOMHATOPHbBIE 33/1a49H.

2.1 JIureparypa K Teme.

Qesiep "Bpenenue B TE€OPUIO BEPOSTHOCTEH U €€ IIPUJIOKEHKA TOM 1.



3amadynm K Teme

1. Boisecru siuyio dopmyny F(N, M) nuas gucia packiagok N paziuuduMbix 1wapos B M pasimyuMbIxX siUKOB

(Crarucruka Makcsesta-Bonbumana)

CKOJIBKO cylnecTByer packiagok N pasimduMbix mapos B M pasiMyuMbIX SIIUKOB TAaK, 9TOObI B SIIUKE C
HoOMepoM 1 oKa3ajoch 66 POBHO k mapos?

CKOIBKO CyIIECTBYET PACKIaJ0K N pa3IMmduMbIX MApOB B M pPa3IuIMMbIX AMMKOB, 9TOOBI YUCIAM IIAPOB B
AIIUKAX OTBEYAIa Obl OCIEA0BATENbHOCTD {k1, . .. ky} miapos?

. Boisecru asuyio dopmyiy mia uncia packiagok N Hepa3auuauMbix mapos B M paziumuunmbix anmkos (Craru-

cruka Boze-Diininreiina)

Boisectu siBHy1o (hopMyiIy s YUC/Ia CHENUAIbHBIX (4TOOBI B KasKJI0M sluKe ObLIO He 6OJIee OJHON YaCTHIIbI)
packiagok N Hepaznuuumbix wapos 8 N < M paziuuumbix siinukos (Crarucruka @epmu-Iupaka)

3 JImcKpeTHbI€ CUCTEMBI M1 UX KBAHTOBBIA aHAJIOT

W3mepenust u BeposgTHOCTH. [IpocTpancTBO COOBITHIT /1151 ONMUCAHUS U3MEPEHWS, HECKOIbKUX M3Mepenuii. N-ypoBHEBbBIE
CHCTEMbBI ¥ BEPOSTHOCTH, YUCTHIE U CMEIIAHHBbIE COCTOAHUSA. ByseBa anredbpa coObITH 1 ee KBAHTOBbIM aHaJoOr. But u

kyour. KBanToBas Mexanuka u Kjiaccuieckue BepodTHOCTUH. O CTATHCTUYECKUX OIEHKAX HEU3BECTHBIX BEPOsITHOCTEH,
kounenuus Muzeca nosropenust ucubitanuii u ee popmasmsanus.l'enepanus 1ceBaoC/Iy YAMHBIX 9UCEI.

3.1

JImreparypa K Teme.

Oesep "BBemenne B TEOPUIO BEPOATHOCTEI M €€ TIPUIOKEHNs TOM 1.

I'uenenko "Teopus BepogrHOCTEi" .

Xos1eBo "BeposiTHOCTHBIE W CTATUCTHYECKHE ACIEKTHI KBAHTOBOI Teopumn'.

3.2

3agaun K TeMme

. YKa3arh IPOCTPAHCTBO JIEMEHTAPHBIX COObITUIT GpOCaHUii MOHETHI BILJIOTH JI0 BBINAJEHUs OpJia B m-ii pa3 (310

TAK HA3bIBAEMOE OTPULIATEIbHOE DUHOMUAJILHOE PACLPEIEICHHE).

Cpeliu n mapoB, UMEIOTCS 11 KPACHBIX U Ng = N — N1 YEPHBIX MIapoB. 3 310l OBO- COBOKYIIHOCTU BbIOUPAETCS
rpyuua B 7 wapos (6e3 Bo3spaileHus u 6e3 yuera Hopsi/iKa 1apoB BHyTpu rpyiubl). Haiiru BeposirtHoCTb gj TOrO,
4TO TPYIIA, BbIOpaHHAS TAKUM 0DPA30M, COJMEPXKUT POBHO Kk KPACHBIX IIAPOB. 3JeCb k < ni sBJISETCS HEIbIM
HEOTPHUIATEBHBIM 9UCIOM, MeHbIUM 7 CHCTEMa, BEPOSATHOCTEH (). OMPEIeIEHHBIX TAKINM 00pa30M, Ha3bIBAETCS
[UIEPreOMETPUIECKUM PACIIPEIE/ICHUEM ).

ITycrs B crarucTuke Makceesna-Bombnvana 06a mapaMeTpa CTpeMATCS K OECKOHEIHOCTH TaK, ITO UX OTHOIIEHNE
OCTAETCA TOCTOSHHBIM A. YKa3aTh TPEIeS JJIsi BEPOATHOCTH pi TOTO, U9TO B JAHHOM ANIMKE POBHO k IIapoB
(pacupenenenue [Tyaccona).

. IIycrb B crarucruke Boze-Ditainreiina 0ba napaMerpa crpeMsarcs K OECKOHEYHOCTH TAaK, 4TO UX OTHOLIEHHUE

OCTaEeTCs [MOCTOAHHBIM A. YKAa3aTh [PEJES /i BEPOSATHOCTH Pj, TOrO, YTO B JIAHHOM SIIUKE POBHO k IIapOB.

Teomerpus DPMUTOBBIX HAIOJIOAAEMbIX. PaccMoTpuM 3pMuToBO AsyMepuoe mnpocrpancrso C? . OpnomepHble
KOMILTEKCHbIe nojnpocrpancrsa L C C maswBatorcsa cocmosmuamu, a spmutos oneparop A : C2 — C? (¢
COOCTBEHHBIMH BEKTOPAMH €1,82 W COOCTBEHHBIMH 3HAUYEHUSIMH A1, Ao HA3BIBAETCS HAOJI0IaeMOil, 0003HAUNM
OIIEPATOP OPTOrOHAJILHOI'O IPOEKTUPOBAHUS Ha COOCTBEHHOE HarpaBienne depe3 Po,, 1 =1, 2.

e IIposepurh, uro mapa uucen p; = (v, Pe,(v)/(v,v) i = 1,2 3amaer pacupezeieHne BepOATHOCTEN, 3aBU-
CsAIIee OT COCTOsTHUS L, TOPOXKIAEMOTO BEKTOPOM V. DTH BEPOSATHOCTH HA3BIBAIOTCS 6EPOATNHOCTNAMY OAA
Habawdaemott A 6 cocmosnuu L npunumams sHaverus \;.

o p; = Tr(Pe, P,), 00bsACHUTD.



e Ob6osnaunm (A), = Tr(AP,). Ilouemy 5TO Ha3bIBAIOT CPEIHUM 3HAYEHHEM B COCTOSHMH L deMmy ¢ TOYKH
3pEHUs TeOPUU BeposTHOCTel coorsercrByer sra senudunna’ IIposepurs, uro (A), = (v, Av)/(v,V)

. 2 . .
e CoryiacHO HpeaplAylIeil 3a/a4e BeJnIuHy <A2> L= (A)] caemyer naspiBarh qucuepeueii nadironaemoit A B
cocTosiHUM L, IIPOBEPUTH ITO.

1

0
e Haiiru BCce cocrosinus B KOTOPbIX Ha6J’IIO/IaeMa§I A= (0 1 nMeer MaKCUMaJIbHYIO 1 MUHHUMAJIbHYIO

mucrnepcuu. Hafitu 3nadenus 3TuX SKCTPEMAJIbHBIX JUCIEPCHIA.

4 Ilongarue He3aBUCUMOCTHU.

[Mpumepst. HezaBucumocTs momapraast 1 HE3aBUCUMOCTh B COBOKYIHOCTU. CBsi3b ¢ MOHATHEM (DYHKIIMOHAIBLHONW 3aBU-
CUMOCTH Jijisi CitydaiinbiX Bejaudut. [Ipakrudeckue unrepuperanuu: nonstue ancambiist (reHepajibHOi COBOKYIIHOCTH).
lenepanusa nceBmocayvaitubx amcesn. Mogenn HECKOIbKUX U3MePEeHUit B TEOPUHU BEPOATHOCTEN W B KBAHTOBOU CTATH-
CTHKE: 3alEJIEHHbIE COCTOAHMs (KBAHTOBAsI CIIyTAHHOCTb MEP).

4.1 JIureparypa K Teme.

Qesiep "Bpejenue B TeOPUIO BEPOSTHOCTEH U ee IpujiozKenus'  rom 1

Xos1eBo "BeposiTHOCTHBIE U CTATUCTHYECKHUE ACIEeKThbl KBAHTOBOM Teopuu'.

M.Kan "Crarucrudeckasi HE3aBUCUMOCTb B TEOPUHU BEPOSITHOCTEH, aHAJIU3e U Teopun aucesn"
Cexkeit "[lapaIOKChI B TEOPUH BEPOSTHOCTEH M MaT.CTATHCTHKE'.

Press, Teukolsky, et al "Numerical Recepies"

4.2 3amadym K TeMe

1. Ykazarb, cjeiyer Ju 13 HOMAPHBIX 3aBUCHUMOCTEH TPeX COObITUI MX 3aBUCUMOCTb B coBOKyHOCTH?! Haobopor,
yKa3aTh CJIELyer Jii U3 [MOMaPHON HE3aBUCMOCTH HE3ABUCUMOCTDb B COBOKYITHOCTU?

2. Bepua sin dopmyna P(B|A) + P(B|A) = 1?

3. s mesasucumpix cobbituit Ag, ... A, nokasars P (U, A;) =1 -], P(4).

5 T'eomerpuydeckme m BepPOATHOCTHBIE OIMMCAHUA B OECKOHEYHOM CJIydae.
BopeneBckas anredbpa cobpiTHil, aKCHOMATHUKA

BepositHocTHAst MOJIEIB 9KCHEPUMEHTA ¢ OECKOHEYHBIM 9UCI0M UexoA0B. Akcrnomaruka Kosmvoroposa. Akcuoma Henpe-
PBIBHOCTH U €€ CMbICJI. Mephr aTromMapHast, adDCOJIOTHO HEPEPbIHAS U CHHTYJIApHAsS. Pa3jiokenre MOHOTOHHON QyHKITUN
W BEPOSATHOCTHBIE TTPOCTPAHCTBA Ha MpsMoil. IlocTpoerne BEpOATHOCTHBIX Mep Ha MPSIMONX W B MHOTOMEPHBIX ITPO-
cTpaHcTBaX. Mepbl Ha BelIeCTBEHHOU MPSMOM M KOHEYHBIE TTOJMHOXKeCTBa. HezaBucmMmocTh momapHasi  TPyHIoBas,
ocsiefoBaTeabHoCTU U psiabl, Muoromepusie pacupenenenus. [lonsrue saproguanocru.

5.1 Jlureparypa K Teme.
[Mupsies "Beposiraocts".
Qesiep "Bpejenue B TEOPUIO BEPOATHOCTEH U €€ IPUJIOKEHHs'  TOM 2

.Cunait "BBejieHre B 3proJuvecKyio TeOPUIO



5.2

1.

6

3amadyu K Teme

BepositHocTHBIE MOnenm B mHTEepnperanun Pagemaxepa. [Iycrs Q = [0,1], § = B([0, 1]) 6openesckas anrebpa u
P wmepa Jlebera. Pacemorpum jiBondnoe paszioxenue ducia w €

w= Z ap(w)27*
k=1

rie koabdunuentst ax(w) pasubt 0 wiu 1 (Takoe NpeicraBieHue HEOJHOZHAYHO U IIPEJIIOJIAIAETCH, YTO B HEOI-
HO3HAYHBIX CJIy4agdX PACCMATPUBAIOTCH TOJbKO LPEJCTABJIEHUs C OECKOHEYHBIM KOJIMYECTBOM HYJIEH Cpeju KO-
sddunmenton ag(w)). [Iposepbre, uro {ag(w)} — mocCIEAOBATENIBHOCTh HE3ABUCUMBIX CJIyYaliHbIX BEJUYUH HA
BEPOATHOCTHOM mpocTpancTse (Q, §, P) NpuaeM BBITOIHSAETCS

Play=1) = P(ay = 0) = 1/2

. Eciiu na mekoropom BepositHocTHOM npocrpancrse ({2, F, P) 3amana mocsenoBareibHOCTh {€;} HE3aBUCHMMBIX

CIlydaiiHbIX BEJIMYMH yaoBJeTBoOpsomux yciaosuio P(&; = 1) = P(§ = 0) = 1/2, 1o ciayvaiinas BeauduHa
a(w) =312, & (w)2~* pasromepro pactpesenerna ma [0, 1].

OcHOBHbBIE CTATUCTUIECKNE KOHCTPYKIIUU N (POPMYJIBI.

IM'uap6epTOBO TPOCTPAHCTBO CIIyYaifHBIX BEJIUYUH C KOHEIHBIM BTOPHIM MOMEHTOM. F€OMETPUsI BUHEPOBCKOTO TTPOIIEC-
ca u cnupasu B 'mipbeproBOM mpocTpaHcTBe. MOMEHTHI, CEMUMHBAPUAHTDI, MPOU3BOAAIINE U XAPAKTEPUCTAIECKUE
dyHKIMY, XaPAKTEPUCTUKY PACIIPEIEJIEHUI C THKEIbIMI XBOCTAMH.

6.1

JImuTeparypa K Teme.

[Mupsies "Beposiraocrs".

Qesiep "Bpejenue B TEOPUIO BEPOATHOCTEH U ee Lpuiokenus' rom 1, 2

Kahane "Some random series of functions

Gut "Probability. A graduate course".

6.2

3agauyn K TeMme

1. Beinucars siBable OPMYIIbL A1 IPOU3BOAANIMX (DYHKIMI OCHOBHBIX JUCKPETHBIX PACIIPE/IEIeHIIT: reoMerpuyie-

CKOFO,6I/IHOMI/IELIH>HOI‘O, IIyaCCOHOBCKOTO.

. Ilycts Xg, X7 ... mocaemoBaTelbHOCTh HE3ABUCUMBIX OIMHAKOBO DPACIPEIETeHHBIX IEeJOUYNCIEeHHBIX HEOTPHUIla-

TEJIbHBIX CJIYYadHBIX BEJIMYHMH, COOTBETCTBYIOILYIO POU3BBOAANLYI0 QyHKIMIO 0603uaduM f (1), mycTh eme 3a-
JlaHA HE3ABHCUMAs OT HUX CIydailHasd BeJMYuHa Y TAKXKe ¢ HEOTPUIATEIbHBIMU [EJbIMU 3HAYCHUSIMU, €€ IPO-
u3BoaANyo dyHKIuo 0603HaunM ¢(t). Beipasurs npomsBoasyo GyHKIUI CyMMbI Z CIyqaifHOro 4mcnaa Y
ciaygaitabix Bemmana X, Z = Xo+ X1+ ... Xy

IIycre dbyuknus g : R — R meorpunarensuas n neybbsatomas. Ecan maremarnaeckoe oxunanme E (g(| X)) <
00, TO I HOJOKUTEIHHOTO a
E(9(1X1))

P(|X]|>a) < (@)

. BeiBecTu u3 npeapiayineit 3aa4un HepaBeHCTBO MapKoBa, OIEHIBAIOIIEE CKOPOCTH YOBIBAHUST XBOCTOB PACIIPE/IE-

JIeHsI, 00JI1aJA0MIEero KOHEIHBIM abCOTIOTHBIM MOMEHTOM CTEIeHu K:

E ((1X]*))
J,'k
0

P(|X|>!E0)< xg >0



7 CuayuaitHoe Oiry>KkKaaHue

Bamagda o pasopenun. CpenHsisi TPOMOIKUTEIBHOCTD Urpbl. Ilepexon k mpeneny u nuddysus. [lenu Mapkosa. Cra-
[IMOHAPHDIE COCTOSIHUS.
7.1 Jlureparypa K Teme.

Mupsies "BepositHocTs".

Qestep "BBenenne B TeOpUIO BEPOSATHOCTEIH U ee Tpujiokenws' tom 1, 2

7.2 3amaum K TeMe

1. Knaccudunuposars cocrosguus menu MapKoBa, 33/ 1aHHBIX MATPHUTIEH:

0 1/2 1/2
1/2 0 1/2
1/2 1/2 0

2. KiraccuduiupoBars COCTOSHUSA U HAWTH aCHMITOTUYECKOE [0BeJieHune renu Mapkosa, 3aJaHHbIX MATPULEN:

0 0 0 1
0 0 0 1
1/2 1/2 0 0
0 0 10

8 Bwmabl cxXoAMMOCTH MOCJIEI0OBATEJIBHOCTEN CJIyYallHBIX BEJINYUH 1.

Yro o3Ha9aIOT PABEHCTBA U MIPEIEIbHbBIE TEPEX0/IbI /i caydaiiubix Beqmaul. Llearpanabuas [Ipenenpuas Teopema u ee
Bepcuu, CKopocThb cxoaumoctu. [IpakTudecknit cmbicst u rpanutipl npumennmoctu LT B npunokenusx. Kiraccuaeckuii
3aKOH OOJIBIINUX YHCE.

I'uenenko "Teopus BeposTHOCTEH"

Tyry6anun "Teopust BepositHOCTE 1 CIIy4ailHBIX IpOIEccoB”

8.1 3Bamaum K Teme

1. C nomouipio ¢popmyssr Myaspa-Jlamiaca oneHuTb BeposiTHOCTH TOro, 400 pu 200 6pocaHusaX uaeaabHOR MOHE-
ThI YKCJIO TOsiBJIeHUI repba Oyzer jexars B npenenax [95, 105]. CpaBuurhb ¢ oneHkoil HepaseHcTBa Uebbiiesa.

2. Haittu takoe umnciao k, 9ToObI ¢ BEpOATHOCTHIO MO Kpaitreir mepe ~ (0.5 uwmcao Bemazenwmii repba mpu 1000
OpOCaHUsX WIEAJTHHON MOHETHI OBLIO 3aK/I04UeH0 Mex Ty 440 u k.

3. Ilycrs na Bepoarnocraom upocrpancrse ([0, 1],B([0,1]), P) rue P — mepa Jlebera u B([0,1]) — anrebpa Gope-
JIEBCKUX MHOKECTB 33/1aHbl CJly aiiHble BEJUUUHBL

| o
€i(w) = 1 ng[’ ,1}, i=1..m

n 'n
[okasarb, 4To noceaoBaTeabHOCTDb &1, &3, €3, 68 €2 ... cxomuTes u o BeposTHOCTH U B CpEHEM.
4. Ecrb 1 npesesn y mocae0BATebHOCTD U3 MPEbIAYIIEH 33/[a9i B CMbICJIE CXOAMMOCTH HOYTH BCIOY 7

5. Ilycrs ma Bepoarnocraom upocrpancrse ([0, 1],([0,1]), P) rue P — mepa Jlebera u B([0,1]) — anrebpa Gope-
JIEBCKMX MHOYKECTB 33JIaHbBI CJIyIaiiHbIE BEJIMIUHBI

e 0<w<1/n
&n(w) = {0 w>1/n

Ectp jim mpemen y 3T0#t mMOC/Ie10BATEIHHOCTD B CMBIC/IE CXOAMMOCTHA Toutu BCiomy! K demy oma cxomurcsd mo
BEPOSITHOCTH?



6. Ecrb v npesien y moc/ieI0BaTeIbHOCTh U3 MPeAbIIyIneil 3a/1a9 B CMBIC/IE CXOJAUMOCTH B CPEIHEM KBaJpaTude-
cKkoM?

7. Ilycrp 3ajaHa 10CIE10BATEILHOCTD HE3ABUCUMBIX CJIYy4afHbIX BEJIUYUH Xi,, HPpUHUMAIOMMX 3Hadenus 1 u 0, ¢
BEPOSATHOCTAMU Dy, u 1 —p,, coorBercrBento. [Tycrs lim,,_, o p, = 0. IIpoBepurs cxoaurcs jin m0CI€10BATEIBHOCTD
10 BEPOATHOCTH U B CPEIHEM.

9 Buabl cXoAUMOCTH MOCJIEI0BATEIbHOCTEN CAydYaliHbIX BEJNYUH 2.

Besrpanudno JesmMble pacupeneiennss u HOJayrpyIiibl, IpuMepbl 1 KOHTpIpuMepbl. Ciydail KOHEYHBIX JUCIEPCHUil.
Sakon 60X gncesn B popmysmpoBkax Ueboimesa, Mapkosa. Teopema Imusenko. O630p Bepcuil 3akona 60JbInx
quces. Bapwanrer Henrpanasnoit [Ipenenbuoit Teopemsr, dyuknus Kpamepa. Habpocok mokasareabcTBa TEOPEMBI O
OOJIBIIX OTKJIOHEHUAX. DYHKIMKM 0Y€Hb MHOIMX NEPEMEHHBIX, MPUHIUI KOHIEHTPAINN Ha mpuMepe Kyba, cdepsbl.
Tunuunbie 1o JIeBu 3HAYEHWST ¥ TOYTH TOCTOSHCTBO (DYHKIIMU Ha, MHOTOMEDHOU cdepe.
9.1 Jlureparypa K Teme.

Sornette "Critical phenomena in natural sciences"

MIupsies "Beposiraocrs".

I'uenenko "Teopus BeposrHocTeir”

B.3opuu "Maremaruaeckuii aHam3 33,129 eCTeCTBO3HAHMS,



