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PABOYASA NPOMPAMMA YYEEHOW OUCLUUMNIINHbBI
B1.0.15 Teopus BepossiTHOCTEMN

1. Koa n HaumeHoOBaHUe HanpaBfieHMA NOAroTOBKU/cneunanbLHOCTH:
02.03.02 dyHoameHTanbHaa nHopMaTnka n MHPOPMaLNOHHbIE TEXHONOMK

2. Mpocdhnnb nogrotoBku/cneumanusaumusa: ViHxeHepus nporpammHoro obecneyeHus
3. KBanudmkauusa BbinyckHUKa: 6akanasp
4. dopma o6yyeHUs: o4yHas

5. Kachenpa, oTBevarwan 3a peanmsaumio AUCLUNNUHBLI: Kadeapa BblYNCIIUTESTb-
HOW MaTemMaTuKN 1 NPUKNIaaHbIX MHPOPMaLMOHHbLIX TexHonornn (BMullAT)

6. CoctaBuTenb nporpammbl: HoBukoa Hennsa MuxannosHa, 4.7.H., npodeccop,
npodeccop kadenpsl BM n NMAT

7. PekomeHgoBaHa: HMC dakynbteta MMM 15.04.2022, npoTtokon Ne 8
8. YuebHbIM TOa 2023-2024 CewmecTp: 3

9. Llenn u 3apgaum y4eObHON ANCUUNINUHbBI

Llenb y4ebHoU QucyunnuHbl: copMmnpoBaTb Y 0By4atoLmMXCs KOMMIEKC 3HAHWUIA MO OC-
HOBHbIM pasgenam TeopuUn BEPOATHOCTEN Kak OCHOBbI Ans dopManu3aumm u peLleHuns
NpUKNagHbIX 3agay B YCNOBUSIX CTOXaCTUYECKON HEONpPeaeNneHHOCTH.

3adayu y4ebHoU OucyunuHsbI:

N3y4YeHne OCHOBHbIX pa3fenoB TEOPUN BEPOSATHOCTEN;

dopmupoBaHue y o6y4aroLLMXCs HABbIKOB PELLEHMs 3a4a4 U3 OCHOBHbIX pa3aenos Teo-
pUN BEPOSATHOCTU, B TOM YUCIIE C UCMNOJTb30BaAHNEM NAKETOB NPUKaAHbIX NPOrpaMm;
O3HaKOMJIIEHME C MpUMEpPaMm NpuKnagHbiX 3agad n3 obnactn npodeccmoHanbHoOn aes-
TEeNbHOCTU, ANst hopmanum3aaLmm KOToOpbIX UCNOMb3yeTCca MaTtemMaTU4eCKMiA annapaTt Teo-
pUN BEPOATHOCTEN.



10. MecTo yuye6HOM ancumnnuHbl B cTpykTtype OOI: o6a3aTtenbHas YacTb.

M3yyeHune gaHHOW AMcUMnnHbl 6asnpyeTcs Ha TEoOpPeTUYECKUX 3HAHUAX N NPaKTUYECKNX
HaBblKax, MOJSTly4YeHHbIX B pe3yfibTaTe OCBOEHMUS crneayrowmnx ANcUnniuH: JuckpeTHas
mMatemaTuka, Anrebpa n reomeTpusi, Matematnyecknin aHanms.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsA No aucuunnuHe/moaynio (3HaHus, yme-
HUSA, HaBbIKW), COOTHECEHHbIE C NNTaHUPYEeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3o-
BaTeNibHOM NporpaMmmMbl (KOMMNETeHUUSAMUN) U MHAUKaTOPaMM UX [OCTUXKEHUA:

HaseaHue
KoMMeTeHLnn

Kon Kog(bl)

MHankaTop(bl)

MnaHupyeMble pe3ynbTaTtbl 06yyYeHus

CniocobeH npu- OK-1.1

MeHsTb pyHOa-
MeHTasbHble
3HaHus1, Nony-

YeHHble B 0bna-

PelwaeT Tunosbie
3aJayn Cc y4eTom
OCHOBHbIX MOHATUN
M OBLLMX 3aKOHO-
MepHocTen, ccop-
MYNMPOBaHHLIX B
pamkax 6a30BbIX
ONCUMNINH maTe-
MaTuKn, MHopma-
TUKU N €CTECTBEH-
HbIX HayK.

3Hamb: TepMuHonorndeckyto 6asy u
TeopeTU4eckne CBeAEHMS U3 OCHOBHbIX
pasgenoB TEOPUM BEPOSTHOCTEN.
Ymemsb: onpegenntb Anst KOHKPETHON
3a[a4un BO3MOXHOCTb NMPUMEHEHUS TeX
U1 UHbIX POpMyn TEOPUN BEPOSTHO-
cTen.

Briadems: HaBbikamMy peLueHns NpakTu-
YyecKkux 3agady Ha ocHoBe MaTtemMaTunye-
CKOro annapara Teopun BEPOSATHOCTEN.

CTM MaTematu-
YecKMx 1 (1Mnm)
€CTECTBEHHbIX
HayK, U UCMOMb-
30BaTb MX B Npo-
deccroHanbHomn
[esATEenNbHOCTH.

OrnK-1

OrliK-1.2

MpumeHseT cu-
CTEMHbIN noaxon u
mMaTtemaTudeckue
mMeToabl ans dop-
Marnusauum petue-
HUS NPUKagHbIX
3agau.

8Hamb: OCHOBHbIE MPUHUUMBLI CUCTEM-
HOro nogxofa n ocobeHHOCTH ero pea-
nM3aumm Npu UCNonb30BaHMM MaTema-
TMYECKOro annapaTa Teopun BEPOSITHO-
CTENn.

Ymemb: NPUMEHATb CUCTEMHBbIA MNoa-
xo4 Ans chopmanusaumm npuknagHon
3ajayn B YCIOBUSIX CTOXaCTUYECKON
HeonpeaeneHHOCTH.

Bnademsb: wmatemaTnyeckumm MeTo-
JaMun pelleHns NpUKnagHbIX 3agadv Ha
OCHOBE BEPOSATHOCTHOrO Nogxoaa.

12. O6bemM AMcUUNNUHbI B 3a4eTHbIX eanHuuax/yacax: 4/144

CDopma npome)KyTquoﬁ aTTecTaumn. 3K3aMeH

13. TpyaoeMKocTb NO BMAam yyebHon paboThl

TpyooemMKocTb
Bcero Mo cemecTpam
Bug yuebHon paboTtbl
3 cemecTp
KoHTakTHas paboTa 64 64
nexkumm 32 32
B TOM YmUChE:; npakTudeckmne 32 32
nabopaTtopHbie - -
CamocTosiTensHasa paboTa 44 44
lMpomexyTouHas aTTectauns (051 sk3ameHa) 36 36
NToro: 144 144

13.1. CopepxaHue pas3genoB AUCLUNIINHDI




1. lekyun

No HaumeHoBaHue
n/n pasgena CopaepxaHve pasgena AUCUUNAUHBI
AVCUMNIUHBI
MpeomeT 1 3agaun kypca. BeposTHOCTHbIE METOAObI B HAyKe U
Obuwas xapak- | npaktuke. OCHOBHbIE MOMEHTbLI UICTOPUN Pa3BUTUSA TEOPUN BE-
11 TepucTrka POSATHOCTEN. YCNOBMSA NPUMEHUMOCTUN BEPOSTHOCTHBLIX MOAE-
ONCUUNNKUHbBI nen. OcobeHHOCTU peann3aumm CUCTEMHOro noaxona npu nc-
norb3oBaHWM annapara TEOPUN BEPOSITHOCTEMN.
CnyyvariHble cobbiTusi. TeopeTnKo-MHOXECTBEHHbIE onepaLuum
BepOSITHOCTb. Hapg cobbiTnamu. BeposTHoCTb. AkcromaTtmka Konyloropoaa.
BeposTHOCTHOe NpocTpaHCTBO, O-anrebpa cobbituin. BeposT-
1.2 AkcnomaTtuka N
KonMoropoga HOCTb W ee cBoWcTea. [lpuMepbl BEpPOSATHOCTHBLIX MNPO-
cTpaHcTB. OnpegeneHne BepOSATHOCTU: Kraccuyeckoe, reo-
MeTpuUYeckoe, CTaTUCTUYECKOE.
BepoaTHocTb BeposaATHOCTb CNOXHbIX COObLITUA. YCNOBHas BEPOSTHOCTb.
1.3 CINOXHbIX HesaBncmmMocTb cobbiTuin B COBOKYNHOCTU. PopmMyna nomnHon
cobbITuN BeposiTHocTw. Popmyna baneca.
Cxema HesaBuCUMbIX ncnbiTaHun bepHynnu. MNMpoussenexHve
BEPOSATHOCTHBIX MPOCTPaHCTB. HesaBucumble wucnbITaHWA
HesaBucumble | BepHynnw. BuHOMManbHLIM ~ 3aKOH pacnpeneneHus.
1.4 | ncnbiTaHus bep- | HamBepodATHewee 4NCNO yCNEXOB B CXeME HEe3aBUCUMBbIX
Hynm ncneltaHnn  BepHynnu. [llpenenbHble TeopeMbl B CXeme
BepHynnu: lNMyaccoHa, anddepeHumanbHasa u UHTerpanbHas
Teopembl MyaBpa-Jlannaca.
CnyyaliHble BenUYMHbBI U WX 3aKOHbl pacnpefeneHus.
ABCOMNIOTHO ~ HenpepbiBHble,  OWCKPETHble,  OWCKPETHO-
. HenpepbIBHbIE W CUHTYNspHble CcrnyyarHble BenuUYUHbI
CnyvaiHble Be- 9
MUVHBL Y X 33 .OyHKUMS  pacnpeaeneHns n ee ceoicTBa. [MnoTHOCTL
1.5 KOHbI pacrpese- pacrnpefeneHns BeposTHOCTEN U ee CBOWCTBA. 3aKoHbI
nenus: pacnpeseneHns  AMCKPETHbIX CryYalHbix BENMUYUH:
OuMHOMManbHbIN,  reomeTpudeckuin, [lyaccoHa.  3akoHbI
pacnpegeneHuss  HeEnpepbiBHbIX  CIyYaWHbIX  BEJUYMH:
paBHOMEPHbINA, HOPMasibHbIN, NOKa3aTeNnbHbIN.
UuncnoBble xapaKTepuUCTUKM CriydyanHbIX BenuyuH. WHTerpan
Yuncnosble -
Ctuntbeca,  OCHOBHble  CBOWCTBA. MaTtemaTnyeckoe
XapaKTepUCTUKM _ 9
1.6 CryMaMHbBIX OXKWAaHMe 1 ero CBOWCTBa. Oucnepcua n ee cBouncTBa.
BEMMUMH MoMeHTbI cnyvanHblX BenuuuH. KBaHTUMb pacnpeneneHus.
Moga v meanaHa pacrnpegeneHus.
MHoromepHble  (BEKTOPHblE)  criyYyailHble BEMNNYMHBI.
MHoromepHble | MHOromepHble  dyHKUMKM  pacnpegeneHus. MHoromepHas
17 (BEKTOPHbLIE) NNOTHOCTb  BeposATHOCTEW. HesaBUCMMOCTb  CriyYamHbIX
' cny4variHble BENWYMH. YCNOBHbLIN 3aKOH pacrpefeneHns. YcrnosHas
BEMUYMHbI NANOTHOCTb  BEPOATHOCTEN  MHOTOMEPHbIX  CIlyYarHbIX
BEMWYVH.
YucnoBble  XapakTEPUCTUKA  MHOFOMEPHbLIX  CryYanHbIX
Yucrnosble BenuuvH. MaTtematnyeckoe OXugaHue UM gucnepcums
XapakTepUCTUKN | Cry4anHoro BEKTopa. KoppenaunoHHbINn MOMEHT,
1.8 MHOIOMepHbIX | KO3dULNEHT Koppenaumm " KoppensaunoHHas
cny4vamHbIX matpuua. CsonctBa koadpduumeHTa  Koppensuumn  un
BESIMYMH KoppensuMoHHon  MaTtpuubl. HopMmanbHbI  clyYariHbIN
BEKTOP. YCNOBHOE MaTemaTuyeckoe oxuaaHue. Perpeccus.
®PYHKUMM CriyYanlHbIX BEMWUYMH. YnCnoBble XapaKkTepuUCTUKU
YHKUMKU  CriyYarHbIX BENMWYMH. Teopembl O  YMUCNOBbIX
. DYHKLIAN XapakTepuctukax yHKLUN cnyq?ﬁHblx BeNMUYuH. DyHKUMS
19 CnyYaiHbIX pacnpeaenexus YHKUMKM CryYanHbIX BEMMYMH. MnoTHoCcTb
BeNVYMH BEPOATHOCTEN yHKUMN Clny4anHbIX. MnoTHoCTb
BEPOATHOCTEN CyMMmbl (opmyna CBEPTKMU), pPasHOCTH,
npou3BeneHns, 4yacTtHoro. JlvMHenHoe npeobpasoBaHue
HOpManbHOW Cry4YanHOW BENUYMHbI.
1.10 Xapaktepuctn- | Xapaktepuctnyeckme QyHKUNM CKanspHbIX W BEKTOPHbIX
' yeckue 1 CnyvariHbIX BEMMYMUH U UX CBONCTBA. TeopeMbl 00palleHns u

moodle
(Teopus Bepo-
ATHOCTEN U
MC)
edu.vsu.ru




npovsBosimMe | eauHCTBEeHHOCTU. [pousBoasLlan pyHKUMS 1 ee CBOWCTBA.
DYHKUMN.
Bugbl cxogumocTM  nocrnegoBaTenbHOCTENW  CIlyYaWHbIX
BEJTNYMH. eHTpanbHaa npegenbHad Teopema MT).
MpenenbHble LlerTp pea . P . (L)
Teopembl MyaBpa-flannaca kak 4acTHbin cnydan LMT.
Teopembl
1.11 TeoDuUM Mpumepbl ucnonb3oaHua LMNT. HepaseHcTBa Yebbiwesa.
P . 3akoH OGonbwux 4ucen: Teopembl YebbiweBa, XWH4YMHA,
BEPOSATHOCTEMN )
MapkoBa. CreactBus 3akoHa OOnbLUMX YMCEN: TEeopeMmbl
BepHynnu u MNyaccoHa.
2. NpakTn4yeckme 3aHATUA
2.1 | CnyvanHble cobbiTus. JencTBus Hag cobbITUAMN.
2.2 | BeposATHOCTb U ee cBolcTBa. Knaccuyeckoe onpeaerneHne BEPOSiTHOCTU.
"eomeTpuryeckasn 1 cTaTucTuieckass BeposTHOCTb. KoMOMHATOPHbIM MeETOA
BbIYMCITEHUS BEPOSTHOCTEN. moodle
2.3 | BeposATHOCTb CMOXHbLIX COBLITUIA. YCrNOBHasA BepOATHOCTb. HesaBnucumMocTb (Teopus Bepo-
cobbiTu B coBOKynHocTu. Popmyna nonHon BepositHoctn. Popmyna bawneca. ATHOCTEN M
2.4 | Cxema He3aBUCUMbIX UCMbITAHUN BepHynnu. g mcC)
= eau.vsu.ru
2.5 | CnyvanHble BENU4YMHbI 1 3aKOHbI X pacnpeaeneHus.
2.6 | YmcnoBble xapaKTEPUCTUKN Cry4alHbIX BEMUYUH.
2.7 | MHoromepHble cry4variHble BEMMYUHbBI U X YUCIIOBbIE XapaKTEPUCTUKN.
2.8 | ®yHKUMM CriyHanlHbIX BESTMYUH.
13.2. Tembl (pa3genbl) AUCUUMNNUHBI U BUALI 3aHATUN
Bugbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue Tembl CaMOCTOSTeNLRas
n/n (pasgena) oucumnnmHel Jlekummn | MpakTnyeckme pa6oTa Bcero
1 Obuwan xapaKkrtepucTumka 1 i 2 3
ANCUMNIINHBI
BepoaTHOCTb.
2 P 2 4 4 10
Akcuomatuka Konmoroposa.
BeposTHoCTb
3 P N 3 4 4 11
CNOXHbIX COBbITUI
Hes3aBucuMble UcnbITaHMs
4 4 4 5 13
BepHynnu
CnyyaiiHble BENNYMHDI
5 y 4 6 5 15
N NX 3aKOHbI pacnpegeneHns
YuncnoBble xapaKTepuUcTukn
6 . pakrep 4 4 6 14
CryYanHbIX BENWYMH
MHoromepHble (BEKTOPHbIE
7 MEPHBIE (BEKTOPHbIE) 3 2 4 9
cryYawHble BENNYUHbI
UuncnoBble xapakTepucTukn
8 | MHoromepHbIX cryyamHbIX 3 2 4 9
BENNYMH
9 | PyHKUMM CyYaNHbIX BENUYUH 2 2 4
10 Xapaktepuctudeckue 3 5
N npounseoasLmne yHKLMM
MNpenenbHble TeopeMbl
11 | L PeA PeMmE 3 2 3 8
TEOPUN BEPOSITHOCTEMN
Utoro: 32 32 44 108

14. MeTogn4yeckue ykasaHmAa Ans odyvaroWmxca no 0OCBOEHUIO AUCLUMIIUHDI
AyaONTOPHbIE N BHEAYOUTOPHbIE (CaMoCcToATENbHbIE) (POPMbI y4eBbHOM paboThl CTyaeHTa
MMEIT CBOEWN Lenblo NpuobpeTteHne MM LeNoCTHOW CUCTEMbl 3HAHUW MO OUCUMUMNIINHE
«Teopusa BepossTHOCTEN». Micnonb3ysa NeKUMOHHbLIM MaTepuarn, y4ebHnKn, 4oNoSHUTENb-
HYIO NUTEpaTypy, NPOSIBASAS TBOPYECKUIA NOAXOA, CTYAEHT rOTOBUTCSA K NMPaKTUYeCKNM 3a-
HATUAM, paccMaTpmBasi X Kak nonosiHeHue, yrnybneHue, cuctemaTmsauunio CBoUX Teo-
peTunyeckux 3HaHun. CTyaeHT gomkeH npuntu B BY3 ¢ NOMHBIM NOHMMaHMEM TOro, YTO
CaMOCTOSATESNIbHOE OBflageHne 3HaHNAMN SBNAETCS rMaBHbIM, ONpeaensatoLwmnm.




N3yyeHune kaxxaom Tembl cnegyeTt HauMHaTb C BHUMATENbHOrO 0O3HAKOMMNEHNSA ¢ HAabopom
BornpocoB. OHN OpUEHTUPYIOT OBy4aloLLerocs, NoKasbIBaloT, YTO OH OOSDKEH 3HATb MO
AaHHOM Teme. Bonpockl TeMbl kak Obl HaKnagblBatoTCA HA COOTBETCTBYHOLLYHO rNaBy M3-
BGpaHHOro yyebHuka nnun yyebHoro nocobusi. B ntore 4omkHO GbITb SICHBIM, Kakue BO-
NpOCbl TEMbI NPOrpamMmmbl y4eBHOro Kypca, U € Kakow rnyOruHON packpbiTbl B 4AaHHOM y4eb-
HOM MaTtepuarne, a Kakve BoobLe onyLleHbl.
OcBoeHMe aMcunnnuHbl NpeanonaraeT cnegyowme HanpasneHns padoThbi:

— M3YyYeHne NOHATMIHOro annaparta AUCUUNINHBI;

— M3yYeHne TEM CaMOCTOATENbHOM NOATOTOBKM MO Y4€OHO-TEMATUYECKOMY MNaHy;

— paboTy Hag OCHOBHOM M AOMOMHUTENBHON NUTEepaTypou;

— M3y4eHune BOMNPOCOB AN CAMOKOHTPOSS (CaMonpoBeEPKN);

— camonoAroToBKa K MpakTU4eCcKNUM 1 OpyruMm BUAAM 3aHATUN;

— camocTosATenbHas paboTa cTygeHTa nNpy NOLArOTOBKE K 9K3aMeEHY;

— camocTosTenbHasa paboTta cTyaeHTa B bubnunoTeke;

— M3y4YeHue canmToB MO TEMaM OUCUMNMNHBI B CETU VIHTEPHET.
TpebyeTcs TBOpYECKOE OTHOLLEHME U K camon nporpamme y4yebHoro Kypca. Bonpochl,
cocTaBnsilowme ee cogepxxaHme, obnagatoT pasHom CTeNeHbo BaXXHOCTU. ECTb Bonpochl,
BbINOSTHAIOLWNE PYHKUMIO NIOTMYECKOM CBA3KM COLEPXaHUs TeMbl U BCEro Kypca, nme-
I0TCS BOMPOCHI ONUCATESNbHOrO UM pas3bACHUTENBHOrO Xxapaktepa. Bce aT Bonpockl He
COCTaBASAT CyTU, NOHATUMHOIO, KOHUENTyanbHOro Coaep)aHusa TeMbl, HO HeOH6XoaAMMbI
ANS LeNOCTHOro BOCNPUATUS M3yYaeMbiX Npobnem.
MpopaboTka NEKUMOHHOrO Kypca SIBMSIETCA OQHON U3 BaXKHbIX aKTUBHbIX 0OPM CaMOoCTO-
AaTenbHoM paboTbl. Jlekunsa npenogaBaTens He SABMASETCHA O3BYYEHHbIM Y4eBHMKOM, a
npeacTaBnsaeT nNnog ero nHanBMayansHoro Teopyectsa. OH YnTaeT CBON aBTOPCKUN KypC
CO CBOEW NOrMKON CO CBOMMMU TEOPETUYECKMMU U METOOUYECKMMI nogxodamu. ATo ae-
naeT NEeKUNOHHbIA KypC KOHKPETHOro npenogasatens UHAMBNAYyanbHO-SIMYHOCTHBIM CO-
ObITMEM, KOTOPbIM BPSA N CTYAEHTY CTOUT NnpeHebperatb. Kpome Toro, B CBOMX NEKUMSIX
npenogaBaTesib CTPEMUTCS NPeoaoneTb MHOrMe HegOCTaTKN, NpucyLLme onybrmMkoBaH-
HbIM y4ebHMKkam, y4ebHbIM NOCOBUAM, NTEKLNMOHHBIM KypCaM.
B cosgaHum cBOoero aBTOPCKOro NEKLMOHHOMo Kypca npenogasarterlb PyKOBOACTBYETCH
ABYMS1 JoKyMeHTamu — PeaepanbHbiM rocyaapcTBEHHbIM 0Opa3oBaTenbHbIM CTaHAap-
TOM 1 y4yebHon nporpammon. COBEPLUEHHO HEAOCTAaTOMHO TOSbKO CRywaTb NEeKuun.
Ba)xHO CTyAeHTY NOHATb, YTO NEeKUMst eCTb cBoeobpasHasa TBopyeckasa hopma caMoCcTo-
ATenbHOM paboTbl. Hago nbiTaTbCsa CTaTb aKTUBHBIM COYYaCTHUKOM NEeKUuKn: AymaThb,
CpaBHMBATb U3BECTHOE C BHOBb MOSy4YaeMbIMW 3HAHUSIMU, BONTU B FIOMMKY MU3MOXEHUS
MaTepuarna fieKTopom, no BO3MOXHOCTW BCTyNaTb C HUM MO TeMe 3aHATUI, AenanTe Bbl-
MUCKM TEKCTa, CoAep KaLLLEro XxapakTepmCcTUKy Unm KOMMEHTapum yxxe 3Hakomoro Bam mc-
TOYHUKA. YMeHue paboTtaTb C nMTepaTypor 03Ha4YaeT HayuYMTbCs OCMbICIIEHHO MOMb30-
BaTbCA UCTOYHMKaMU. [Mpexae YemM NpUCTynuTb K OCBOEHUIO Hay4YHOW nuTepaTypbl, pe-
KOMeHAyeTca YTeHmne y4ebHUKOB 1 y4eOHbIX MOCOOuNA.
Ansa ynydweHms ob6paboTkm MHOpMaLMM OYEeHb BaXKHO YCTaHaABNMBATbL OCMbICIEHHbIE
CBSI3W, CTPYKTYpUpOBaThb HOBble cBeaeHus. 3yyeHne Hay4yHou, y4ebHOM 1 nHom nutepa-
Typbl TpebyeT BefeHust pabounx 3anncen. dopma 3anmncen MoxeT bbiTb BECbMa pasHo-
06pa3Hon: NPOCTON U pa3BepPHYTbIN NNaH, Te3UChI, LMTaTbl, KOHCMEKT.
Mpn NOAroToBKe K 9k3aMeHy criefyeT B NOSTHON Mepe UCMonb30BaTh JIEKLUMOHHbIA MaTe-
pvan n akagemMu4eckni Kypc yyebHuka, pekomeH4OBaHHOro npenogaBaTenem.
Mpn ncnonb3oBaHUN UCTaAHLMOHHBIX 06pa3oBaTeNbHbIX TEXHOMOMNA N 3NEKTPOH-
HOro oBy4eHns HeobxoaMMO BbINOSHATL BCE yKa3aHus npenogasartenen no pabore
Ha LMS-nnatdopme, cBoOEBpeMEHHO NnoakntovaTbes K online-3aHatuam, cobnogatb
pekoMeHgaLmm No opraHn3aLmm caMmocTosATeNbHON paboThbl.



15. NepeyeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEPaTYpPbl, PECYPCOB UHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUSl AUCLMUNIUHbI (crucok numepamypsi

a) OCHOBHas nuTeparypa:

Ne McTouHmnK

n/n
TyraH6aeB, A. A. Teopusa BepoATHOCTEN N MaTeMaTnyeckasa ctaTucTuka : ydebHoe nocobue / A. A.

1 TyraH6aes, B. I'. KpynuH. — CaHkT-letepbypr : JlaHb, 2021. — 320 ¢. — ISBN 978-5-8114-1079-8. —
TekcT:  9NEeKTPOHHbIN /I NaHb : 9nNeKTpoHHO-OuGnMoTevHass cuctema. — URL:
https://e.lanbook.com/book/167844 (pata obpaweHus: 15.11.2021).

0) pononHWTeneHasa nuTeparypa:

Ne UcTouHuk

n/n
lopnay, b. A. Teopusi BepoATHOCTEN 1 MaTemMaTnyeckas cTaTUCTuka : y4ebHo-mMmeToamnyeckoe no-

2 cobuve / B. A. Topnau. — CaHkr-lMeTepbypr : NlaHb, 2021. — 320 c. — ISBN 978-5-8114-1429-1. —
TekcT: 9nekTpoHHbln /[ JlaHb :  3nNeKTpoHHO-GubnuoTtevHas cuctema. —  URL:
https://e.lanbook.com/book/168478 (aata obpaweHus: 15.11.2021).

3 MvypmaH B.E. Teopus BepoATHOCTEN M MaTeMaTmyeckasa ctaTucTuka: y4eb. nocobve ans sysos /
B.E. 'mypmaH. — MockBa : Bbicw. wk., 2005. — 479 c.

4 "mypmaH B.E. PykoBOACTBO K pelleHunto 3agay no Teopmm BEPOSATHOCTEN M MaTeMaTUYeCKOn CTa-
THcTUKe: y4eb. nocobue ang By3os / B.E. T'mypmaH. — Mockea : Bbicw. wk., 2007. — 403 c.
CO6opHUK 3agad No Teopun BEPOSITHOCTEN, MAaTEMaTUYECKON CTAaTUCTUKE U TEOPUU CryYarHbIX

5 dyHkumn ./ Mog pea. CeeluHukoBa A.A. — Mocksa: JlaHb, 2008. — 448 c.

Pexum goctyna: http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=399

6 Teopusi BeposiTHoCcTel: yd4ebHuk ans By3oB / Nog pen. 3apybuHa B.C., KpuwieHko A.I1. — Mockea :
M3p-8o MI'TY nm. baymaHa, 2001. — 455 c.

7 MepeHko B.B. Kypc Teopun BepostHocTteli / b.B. MHeaeHko. — Mocksa.: Qautopman YPCC, 2001.
—320 c.

HosukoBa H.M. MNpuknagHas matematunyeckas cratuctuka: yyueb. nocobue / H.M. Hosukosa, C.J1.

8 MogsanbHbIN. — BopoHex : BI'TY, 2012. — 164 ¢c. — Y.1.

Pexum goctyna http://www.novikova-nm.ru

HoswukoBa H.M. lNMpuknagHas matemaTnyeckas ctatmuctuka: yueb. nocobue / H.M. Hosukosa, C.J1.
9 MopBanbHbIn. — BopoHex : BITY, 2013. — 179 ¢c. —4.2.

Pexum goctyna http://www.novikova-nm.ru

10 BenTtuens E.C. 3agaun n ynpaxHeHus no Teopun BeposaTHOCTeN: yueb. nocobue ansi BTy30B /
E.C.BeHtuens, J1.A. OByapoB. — Mockea : Bbicw. wk., 2003. — 448 c.

HoBukoBa H.M. PykoBOACTBO K peLleHuto 3aaad no Teopum BEpOSTHOCTEN: y4eb meTod. nocobue

11 / H.M. HoBukoBa,. B. I". JlanukoBa. — BopoHex : N3g. gpom BIY, 2014. — 47 c. — 4.1.

Pexum goctyna http://www.novikova-nm.ru
HoBukoBa H.M. PykoBOACTBO K peLleHuto 3aaad no Teopum BEpOSTHOCTEN: y4eb meTod. nocobue
12 / H.M. HoBukoBa,. B.I". JlanukoBa. — BopoHex : N3g. gom BI'Y, 2015. — 54 ¢. — 4.2.

Pexum goctyna http://www.novikova-nm.ru

B) MHOPMAaLMOHHbIE 3NEeKTPOHHO-06pa3oBaTesbHble Pecypchbl:

Ne n/n McTouHuK

13 http://www.lib.vsu.ru/ BI'Y 3oHanbHas Hay4Hast 6ubnvoTeka
Manuta A.l. Teopns BeposaTHOCTEN U MaTemaTmyeckasn ctatuctuka / [1.A. Manuta. — Mockea :

14 MIY, 2012. —210c.
Pexum goctyna: http://teorver-online.narod.ru

15 https://intuit.ru/studies/curriculums/16083/video_courses/493/info Teopus BEpoATHOCTEN U Ma-
Tematudeckas ctatuctuka / HOY UHTYUT

16 JlanukoBa, B.I". Kypc «Teopus BeposiTHocTen u MC» / ObpasoBaTenbHbI nopTan «3neKTpoH-

Hbl yHuBepcuTeT BI'Y». — Pexxum goctyna: https://edu.vsu.ru/course/view.php?id=17974

16. lNepeveHb y4eOHO-MeTOAQUYECKOro obecne4vyeHus

Ne n/n | icToYHMK
HoBukoBa H.M. PyKoBOACTBO K peLleHnto 3aad no Teopum BEPOSATHOCTEN: y4ed meTos. Noco-
16 6ue / H.M. HoBukoBa,. B. I. llanukoBa. — BopoHex : M3a. aom BIY, 2014. — 47 c. — 4.1.

Pexum goctyna http://www.novikova-nm.ru
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HosukoBa H.M. PykoBOACTBO K peLueHuto 3aad no Teopum BeposTHocTen: y4ed metod. noco-
17 ove / H.M. HoBukoBa,. B.I". JlanukoBa. — BopoHex : N3g. agom BIY, 2015. — 54 c. — 4.2,
Pexum goctyna http://www.novikova-nm.ru

17. O6GpasoBaTtefibHbleé TEXHONOrNMU, UCMONb3yeMble Npu peanu3auuum y4ebHoMn
OUNCUMUNMUHBLI, BKIOYas AUCTaHUUOHHbIe obpa3oBaTenbHble TexHonoruu (AOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe 0Oy4YeHue):

AvcumnnuHa peannsyeTcs ¢ NPUMEHEHNEM 3NEKTPOHHOIO 0BYyYeHUSA N ANCTAHUNOHHbBIX
obpasoBaTenbHbIX TEXHOMNOMMI. [1Ns opraHmM3aunm 3aHATUIN PEKOMEHLOBaH OHManH-KypcC
«Teopus BEPOATHOCTEN U MaTeMaTUYeCKas CTaTUCTMKaY, pa3MeLLEHHbIN Ha nnaTtgopme
OnekTpoHHoro yHusepcuteta BI'Y (LMS moodle), a Takke MHTEpPHET-pecypchl, npuse-
J€eHHble B N.15B.

18. MaTepumanbHO-TEXHUYECKOro obecne4eHms AUCLUNIIUHDbI:

Me6enb 1 o6opyaoBaHue | MporpammHoe o6ecneveHne
Jlekumnn
CneuuanuampoBaHHasa mebenb, komnbio- | Windows 10 (nmueHsnoHHoe 0); Adobe
Tep (HoyTOyK), MynbTUMeanmnHoe obopy- Reader (ceobogHoe n/vnn 6ecninatHoe MNO;
AoBaHue (NpoekTop, aKpaH, cpeacTea 3By- | Mozilla Firefox (cBo6ogHoe u/unun 6ecnnatHoe
KOBOCNponsBeaeHus ). Mno)

MpakTn4eckune 3aHATUSA
CneuuvanmampoBaHHasa mebenb, koMmnbio- | Windows 10 (nmueHsnonHoe 0); Adobe

Tep (HoyTbyk), MynbTUMeaniHoe obopy- Reader (cBo6ogHoe n/unu 6ecnnatHoe MO;
AoBaHue (NpoekTop, aKpaH, cpeactea 3By- | Mozilla Firefox (cBo6ogHoe u/unun 6ecnnatHoe
KOBOCMNPOU3BEAEHNS). Mo)

19. OueHo4YHbIe cpeacTBa ANA NpoBeAeHUs TeKyLlen U NPOMEXyTOYHOWU aTTecTa-
umn

Ne HaumeHoBaHue pasnena aucun- | Komne- | Mnankatop(bl) | OUeHOYHble cpeacTsa
n/n | NMHBL (Moaynst) TEHUUs1 | AOCTMXKEHUSA
KOMNeTEeHL MK

O6was xapakrepuctuka

1 'uas xapatep onKk-12 | Onpoc
OVCUMNIUHBI

5 BeposaTHocTb. AkcrnomaTtuka
Konmoroposa n
BeDOSTHOCTE CHOKHEIX PaKTUKO-OPUEHTUPOBAHHbLIE

3 p . OlK-1.1 3agaHus,
CobbLITH KoHTponbHas pabota

4 HesaBucumble McnbITaHUs
BepHynnu

5 CnyyaiHble BENUYUHbI
N X 3aKOHbl pacnpegeneHus
YucnoBble xapakTepUCTUKK

6 5 pakrep OrK-1
CryYanHbIX BENNYMH n
MHOromMepHble (BEKTOpHbIE PaKTNKO-OPUEHTVPOBAHHbIE

7 MEp ( P ) OrnkK-1.1 3ajaHun4,
cryyavHble BEIMYUHbI KoHTponbHas pa6oTa
Uuncnoskle xapakTepucTukm

8 | MHoromepHbIX cnyyamHbIX
BENUYUH

9 PyHKUMM CriyYanHbIX BENUYMH

10 Xapakrepuctmyeckume u OMK-1.1 MpaKTNKO-OpUEHTUPOBAHHbLIE
npoussoasmne yHKLNM. ] 3agaHus

11 MNpepenbHblie TeOpeMmbl OriK-1.1, MpaKTNKO-OpUEHTUPOBAHHbIE
TEOpUN BEPOATHOCTEN OlK-1.2 3agaHusa

MpomexyTouHas atTecTauus: oopma KOHTPONs — dK3aMeH MNepeueHb BONPOCOB 3aAaHMiA

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAUYEeCKMe MaTepuanbl, onpeaensioLwme
npoueaypbl oueHUBaHUSA



20.1 TeKywMN KOHTPOSb yCNeBaemMocTun

KoHTponb ycneBaemocT Mo AUCUMMNIMHE OCYLLECTBASAETCA C MOMOLUbK CreayroLmx
OLEHOYHbIX cpeacTB: [MpakTMKo-opMeHTMpoBaHHbIE 3agaHus/goMaluHne 3aganns n Kox-
TpOnbHble paboThbl (2).

KoHTponbHas paboTa 1

Bapuant
1. U3 nocnenoBarensHOCTH Yucen 1, 2,...,N BeIOUparoTcs aBa yrcia. KakoBa BEpOsSTHOCTH TOTO,

YTO OJIHO M3 HUX MeHbIe K, a npyroe 6ombiie K (1£ k < n) ?

2. JIBe oquHAKOBBIC MOHETHI pajauyca I pPacIoJIOKEHBI BHYTPU Kpyra paauyca R, B KOTOpbIi
Hayaady Opocaetcs Touka. OnpenenuTh BEPOITHOCTh TOTO, YTO TOUYKA YIAJET Ha OJJHY M3 MOHET,
€CJIM U3BECTHO, YTO MOHETHI HE MEPEKPHIBAIOTCS.

3. Tpu uccnenoBaresss HE3aBUCUMO OJIMH OT JIPYTOTO MPOM3BOIAT U3MEPEHUSI HEKOTOPOU (hu3H-
YECKOW BEJIMYMHBI. BEpOsITHOCTD HOMYyCTUTh OMMOKY JIJISl K&KIOTO U3 MCCIIEeI0BaTEIeH COOTBET-
ctBeHHO paBHa 0.1, 0.15, 0.2. HaiiTu BEpOSATHOCTb TOTO, YTO XOTs OBl OJIMH U3 UCCIeAOBaTENeH
JIOITYCTHUT OIIUOKY.

4. HekoTtopoe n3zenue BhITyCKAeTCsl IByMS 3aBOJIaMU, IIPU 3TOM 00bEM MPOTYKIIUU BTOPOTO 3a-
Boja B K pa3 mpeBocxoaut o0beM nponaykuuu nepsoro. Jlons Opaka y mepBoro 3aBopa P, y

BTOPOI'o — p2 . I/ISI[GJ'II/ISI, BBIITYIICHHBIC 3aBOAAMHU 34 OI[I/IHaKOBHﬁ MMPOMECIKYTOK BPEMCHH, IIYy-

CTWUJIXA B IPOJAXKY. Kaxkona BEPOATHOCTH TOT'O, YTO HECKTO HpI/IO6p€JI H3CJIMC BTOPOT'O 3aBOAa, €CIIN
OHO 0OKa3aJIOCh 6paKOBaHHbIM.

KoHTponbHasa paboTa 2

Bapuanr
1. B naptuu u3 6 usnenuit umeercs 4 crangaptaeix. Haynauy otoOpanst 3 usznenus. [loctpouts
psi pacipeeNieHus Yuciia CTaHAapTHBIX JeTanel cpeau oToopanHbiX. Haiitu ¢yHkuuio pacrpe-
JICJIEHUS U YUCIIOBBIE XapaKTEPUCTUKH.
2. @yHKIUS pacnpeeieHus ciiydyailHol BenuunHbel X 3aj1aHa Gpopmyiioit
F(x,y)=A+B-arctg x.

Haiigute mapamerpsr A u B, a Takke IIOTHOCTH pacrpeierieHus BepositHocTeid f (X) .

3. I[BYMepHa}I cnyqaﬁHaﬂ BCIIMYHMHA UMCCT IIJIOTHOCTD

B A
)= e

Haiinure a) napamerp A; b) gyskuuro pacnpenenetns F (X, Y); C) BepOSTHOCTb MONajaHus Cty-

yaifHOW TOYKHM B KBajpar, orpaHudeHHbIN npsimbiMu X =0, y =0, Xx=1 y=1.
4. Cnyyaiinple BenuunHbl X M Y HE3aBHCHUMBI U pacIipe/ieieHbl M0 MOoKa3aTeIbHOMY 3aKOHY C

napamerpoM A . HailTu mnoTHOCTH pacnpe/enienns Ciry4aifHON BeTMYUHBI

X+Y
Kputepuu oueHnBaHuUs pe3ynbTaToOB KOHTPOJSIbHOU PaboThbl:
OT1nun4yHo Bce 3agayum pelleHbl, akkypaTHO 0hOpMIEHbI.
XOpOLLIO B meHee yem AByX 3adadax gonyuwieHbl He3HavYuTersnbHble OLLINOKM.
Y,D,OBﬂeTBopI/ITeJ'IbHO PeweHo He meHee Tpex 3agad.
HeyLI,OBJ'IeTBOpVITeﬂbHO PelwweHo He Gonee AByX 3adau.




20.2 NMpomexyTo4yHana aTrectauus
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17.

18.

MepeyeHb BONPOCOB K 3K3aMeHY
BeposATHOCTHBIE METObI B HAYKE U IPAKTUKE. Y CIIOBUS IPUMEHUMOCTH BEPOSATHOCTHBIX
mozeneil. OcOOEHHOCTH peaan3alMi CUCTEMHOTO II0X0/1a IIPU MCII0JIb30BaHUH alra-
para TeOpur BEPOATHOCTEM.
Crnyvaitabie coObITHS U oniepanuu Hajx HUMH. Cuctema akcuom Konmoroposa. BeposiT-
HOCTHOE IPOCTPAHCTBO U BEPOSTHOCTHASA MOJIeb. BeposTHOCTB U ee cBoiicTBa. [Ipu-
MEPBI BEPOSATHOCTHBIX IIPOCTPAHCTB.
Kitaccnueckoe onpeneneHue BeposTHOCTH. ['eomeTpruueckast U CTaTUCTUYECKask BEPOSIT-
HOCTb.
TeopeMsl CII0KEHUSI 1 YMHOKEHUSI BEPOSITHOCTEH. BEpOSITHOCTD CIIOKHBIX COOBITH.
YcnoBHas BeposiTHOCTh. HezaBucumocTh coObITHi. DOpMyJia MOJTHON BEPOSATHOCTH.
®opmyna baiieca.
Cxema He3aBUCUMBIX HcnbITaHU bepHyiu. HauseposiTHeliee 4nucio ycrnexos.
[TpenenvHbIe TEOpeMBbI B cxeMe bepuyum: [lyaccona, muddepennuansaas u
UHTerpaibHas TeopeMbl Myaspa-Jlannaca. IlpousBoasimas ¢GyHKIMS Yucia yCIEeXoB.
[TonsiTue ciyyailHON BeMUYMHBL. 3aKOH paclpeesieHus CllydailHON BEIMYUHBI U €T0
(bopmbl. AGCOITIOTHO HEIIPEPBIBHBIE, TUCKPETHBIE, IUCKPETHO-HENPEPbIBHbBIE U
CUHTYJISIPHBIE CIIy4aiiHbIE BEJINYUHBI.
@DyHKIMS pacIpeeNICHUs U €€ CBOMCTBA.
IInoTHOCTB pacnpeneneHus BEpOATHOCTEN U €€ CBOWCTBA.
3aKOHBI pacHpeeNeHHs] JUCKPETHBIX CTy4alHbIX BEJIMUYNH: OMHOMUANIBHBIMH,
reomerpruueckuii, [Iyaccona.
3aKOHBI pacIpeIEeICHHs] HENTPEPBIBHBIX CIIyYalHBIX BEJIMUMH: PABHOMEPHBIH,
HOPMAaJIbHbIN, TOKA3aTEIIbHBIM.
YucnoBble XapaKTEPUCTUKH CIIy4YailHBIX BEIMYMH. MaTeMaTUueCcKoe 0XKUIaHuEe U
pucriepcusi. MOMEHTBI cilydaiiHbIX BeJIMYMH. Mosa 1 MeauaHa.
MHoromepHsble cityyaiiHble BeTMUYMHBI. MHOTOMEpHbIE (PYHKIIUHN pacrpeieeHusl.
MHoromMepHasi INIOTHOCTh BeposiTHOCTEW. He3aBUCMMOCTD CiTy4allHbIX BEJTMYHH.
VY cnoBHas MIIOTHOCTH BEPOSITHOCTEN MHOIOMEPHBIX CIy4YailHbIX BEINYMH.
HucnoBsle XapaKTEPUCTUKA MHOIOMEPHBIX CIIy4YalHbIX BEJIMYMH. MaTeMaTnyeckoe
OKUJIaHUE U JMCIIepcus cliydaiiHoro BekTopa. KoppensaiuoHHblit MOMEHT, K03 QUIIueHT
KOPPEJSLIMKA U KOPPEJSIIMOHHASI MaTPHLIA.
@OyHKIMYU cay4daHbIX BennuuH. OyHKIMS pacripeeneHust yHKIUU CIydaiHbIX
BennuuH. [1oTHOCTE BeposiTHOCTEN CyMMBI ((popMysia CBEpTKH), pa3HOCTH,
NpOM3BEACHUS, YacTHOTo. JInHeltHOe npeoOpazoBaHe HOPMAILHON CITyyaitHON
BEJINYUHBI.
XapakTepucTuieckre QYHKINHU CKAJIIPHBIX M BEKTOPHBIX CIyYalHbBIX BEIMYUH U UX
cBoiictBa. Teopembl oOpalieHus U eAMHCTBEHHOCTH. [IpousBosias GyHKIus u ee
CBOMCTBA.
Buapl cxoquMocT mociieIoBaTeIbHOCTEN CIIyYailHbIX BeIUYUH. L{eHTpanbHas
npenensHas Teopema (LIIIT). Teopembr Myaspa-Jlamiaca kak yactHbli ciyvaid LITIT.
ITpumeps! ncnionszoBanms LIITT.
Hepasenctsa YeOnleBa. 3akoH OONBIINX YUCET: TeopeMbl YeObleBa, XUHUYHMHA,
Mapxkosa. CneactBust 3aKkoHa OonbIIMX yrceln: Teopembl bepnyium u [lyaccona.

MpomMexxyTouHas aTTecTauus no AUCLMNIMHE OCYLLECTBNAETCA C MOMOLLbIO creayto-
LLIMX KOHTPOMbHO-U3MEPUTENbHbIX MaTepunanos.



NS

N O

KOHTPOJIbHO-U3MEPUTEJIbHBIA MATEPUAJI No_

VYcnoBHas BeposITHOCTD U ee cBoicTBa. Dopmyna noiaHoit BepositHoctu. Dopmyna baiieca.
VY cnoBHBIE pacpeieICHHUs.
TeopeTnyeckrii MUHUMYM:
Knaccuueckas BeposITHOCTHas cXxema.
[lens Mapkosa.
HezaBucumocTs ciayuallHbIX BEJIMYHUH.
BripaxkeHue IIOTHOCTU pacrpeziesieHuss (PYHKIMHM 4Yepe3 IJIOTHOCTh paclpellelieHUs apry-
MEHTA.
CBolicTBa AUCIIEPCUU.
UucnoBble XapaKTEPUCTUKU PABHOMEPHOT'O PaCIpeICICHHUS.
OYHKIHS perpeccu.
Hepaenctso YeObimena.

3agauya: BeposTHOCTH BhIMTpHIIA B HEKOTOPOi jorepee paBHa 0.3. Ber kynmumm 100 Oueros.
Kakoe xonmmuecTBo BeIMTphIlIel Bam rapanTupoBano ¢ BepostHOCThIO 0.97?

MpomexyToyHas aTTecTaums NpoBoAUTCS B POpMe NMCbMEHHOMO 3K3aMeHa, Ha KOTOpbI
otBoautcst 90 MmHYT. 3aTem paboTbl NPOBEPSAIOTCS NpenogaBaTeneM, U NonyYeHHble
OLIEHKW BbICTaBMSAOTCS B BEAOMOCTb U B 3a4eTKy. Ecnn nmeetcst Heo6XxoaMMOCTb B yTOM-
HEHUW peLleHus 3afad, UM Bo3HMKaeT CnopHas cuTyaumsi, TO MOXeT ObiTb NPOBEAEHO
[oNonHUTENBbHOE cobecenoBaHue.

Kputepumn oueHMBaHUs pe3ynbTaToOB 3K3aMeHa:

OTnnyHoe BnageHue TeopMe|7| N pelweHne 3agay He HMXe XopoLuero ypoBHs;

OTnnyHo WNU OTNIMYHOE pELUeHVE 3aJay U BrajeHue TEOPUEN HE HIDKE XOPOLLIEro
YPOBHS.
BrnageHue Teopue He HUXE XOPOLLETO YPOBHS U pelleHne 3aay He HKe
Xopolwuo YOOBMNETBOPUTENBHOIO YPOBHS; UMW BRafeHWe TEOPUEN He HUXe yaoBre-

TBOPUTEJIbHOIO YPOBHA N pelleHne 3agad He HWXe XOpOoLlero ypoBHA.

yD,OBJ'IeTBopI/ITeJ'IbHOG BrnageHune TeopMe|7| N yoosrieTBoOpuUTesibHOe pelue-

YaoBsrneTBopuUTEnbHO
Hue 3agad.

Heyﬂ,OBJ’IeTBOpVITeJ'IbHO Hey,qoaneTBopMTeanoe BJllageHue Teopvle|7| nnn HeygoBneTBopuTesribHOe
peLeHve 3aday.




