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Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) TuxoHoB O.E. kadenpa
MareMaTu4yeckom CTaTUCTUKM OTOeNeHne NpuKnagHom MatemMaTkm u MHoOpMaTukin ,
Oleg.Tikhonov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHme gaucuunnnHbl "MatemMaTmyeckmne 0CHOBbI TEOPUM BEPOSTHOCTER" aBnseTcst
OBNageHne CUCTeMaTUYecKM NoaxXo10M K OCHOBaHMAM TEOpUM BEPOSITHOCTE, HasnpyolmnMcs Ha
Teopun Mepbl 1 nHTerpana Jlebera.

3HaHMs 1 HaBbIKW, NONYYEHHbIE MPU OCBOEHUW AMCLUMNANHBI "MaTtemaTnyeckme 0CHOBbI TEOPU
BEPOSTHOCTEN" MCMONb3YKTCSA NPU N3YYEHUMN CNeLnanbHbIX KYPCOB N0 TEOPUMN BEPOSTHOCTEN 1
MaTeMaTU4eCcKon CTaTUCTMKK, BbIMOIHEHUN KYPCOBbLIX 1 AWMIOMHbIX paboT, B

Hay4-HO-1CCnenoBaTeNnbCKOn OeaTeNbHOCTH.

3anauu, peweHne KOTOpbIX obecrneynsaeT LOCTUXEHME Lenn:

1. OOPMMPOBaHMNE NMOHUMAHMS 3HAYNUMOCTM MATEMATMYECKO COCTaBNSOWEN B
€CTeCTBEHHO-Hay4HOM obpa3oBaHunn bakanaepa;

2. 03HaKOMJ/IEHME C CUCTEMOI MOHATUIA, UCMONb3YEMBIX A1 ONUCAHNS BaXHENLWNX MaTeMaTUYeCcKmx
MoJenel U MaTeMaTMYecknx MeTo4oB B MX B3aUMOCBSA3U;

3. hopMMpoBaHME HABLIKOB U YMEHWIA UCMONIb30BAHUS COBPEMEHHbLIX MAaTEMATUYECKUX MOAENEN W
METOLOB.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

JaHHas yyebHas oucumnnnHa BkodeHa B pasgen "B1.B.0B.17 OucunnnnHbel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 01.03.02 MNpuknagHas matemartuka 1 MHGOpPMaTKa U OTHOCUTCS K
ancuunnvHam no Boibopy. OcBamBaeTcs Ha 3 kKypce, 5, 6 ceMecTpbl.

ducunnnuHa 'MaTtemartmyeckme 0CHOBbI TEOPUN BEPOSTHOCTEN' BXOOUT B BAPUATMBHYIO HYaCTb LMKNa
noaroTtoBku bakanaepa no HanpasneHuto 'TpruknagHas Mmatematuka n nHgopmaTtuka'.

Nornyeckas v cogepxarenbHO-MeTogn4eckas B3aMMOoCBS3b C APYrMMu OUCUUMNIMHAMU U 4acTaMn
OOQI BbipaxaeTcs B CneaytoLwem.

Lna ocBoeHns oncumnIvHbl UCNONMb3YOTCA 3HAHWS, YMEHUSA N BUAbI OEATENBHOCTMW,
cdhopMmnpoBaHHbIe B nNpouecce ndydyeHns npeametos ‘Martemartmnyeckuii aHanua', "Teopus
BEPOATHOCTEN N MaTemMaTnyeckas cratmctuka'.

TpeboBaHWs K BXOAHbBIM 3HAHUSIM U YMEHUSIM CTYAEHTA - 3HAHVE NOEN N METOLOB MaTEMaTMYECKOro
N OYHKLIMOHANBHOMO aHanmaa, obwero kypca Teopun BEPOSTHOCTEN.

3HaHUS 1 yMeHUs, (PoOpMUPyeEMble B MPOLECCE U3yHeHUs aucumMnamHbl '‘MaTtemaTmnyeckme OCHOBbI
TEOopUN BEPOATHOCTEN' ByayT MCMONb30BATLCS B AANbHEWILEM MPY OCBOEHMM BCEX AVUCLMMIVH NO
TeMaTke MaTeMaTtn4yeckom CTaTucTmKK.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMINHDI
/mopynsi

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI (OOPMUPYIOTCA cneaytowme KoMneTeHUnmn:

Pacwucposka
npuobpeTaeMon KOMMNeTeHL N

CNOCOBHOCTb OCYILECTBAATh LiefieHanpaBneHHbI Monck

Lndcop KomMneTeHUUH

MK- y
(npoSqJeCCMOHaanble MHCPOPMaLIMKN O HOBEMLWNX HAYHYHBIX 1 TEXHONOrMYECKMX
KOMMETEHLM) LOCTUXEHMSX B MHOOPMALMOHHOTENEKOMMYHMKALMOHHOM cetu

?NHTEpHET? N B OpYrux MCTOYHMKAX
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Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-6 CMOCOBHOCTb DOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
NoCnencTBUsIX CBOE NpoddecCcoHanbHOM AesTeNbHOCTH C
%‘:ﬂ?_gf::;ﬁ;f”bwe y4eTOM coumanbHbIX, MPOPECCUOHANBHBIX N 3TUYECKMX
nosnummn
MK-7 cnocobHOCTb K pa3paboTke 1 NPUMEHEHWNIO anropUTMUYECKMX U
(NpogpeccuoHanbHble NPOrpamMMHbIX peleHnii B 06nacT CUCTEMHOIO 1 NPUKIaaHOMo
KOMMeTeHLMN) nporpaMMHoro obecneyeHns
MK-8 crnocobHocTb NpuobpeTaTtb U UCNONb30BaTh
(NpogpeccuoHanbHble opraHn3aLnoHHO-yNpaBieHYecKne HaBblki B
KOMMeTEHLMN) NPOdECCMOHANBbHOW 1 COLManbHON AESTENbHOCTN
MK-9 CnocoBHOCTb COCTaBNSATb U KOHTPONMPOBATL NNaH
(NPOtHECCHOHANbHBIE BbINONHSAEMO paboTbl, MNaHNPOBaTb HEOOX0AUMbIE ANt
KOMNETEHLLAN) BbINONHEHMS paboTbl pecypchbl, OLEeHMBaTb pPe3ynbTarhl
cobCcTBEHHON paboThbl

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOHSITUSI COBPEMEHHOIO NOAX01a K TEOPMU BEPOSITHOCTEN, OCHOBAHHOMO Ha Teopum
Mepbl 1 nHTerpana Jlebera.

2. NONXEH yMeTb:

MNpuUMeHATb NOHATMSA Teopun Mepbl U nHTerpana Jlebera npu nccnenoBaHnM BEPOSATHOCTHBIX
KOHCTPYKLIMA 1 MOoaenen.

3. DONXEH BnaneThb:

COBPEMEHHbIM MaTeMaTMYeCKUM annapaTtom Teopun BEPOSITHOCTEN, OCHOBAHHOM Ha Teopun Mepbl 1
nHterpana Jlebera.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MpUMEeHSTb NoNyYeHHbIe 3HAaHMS Ha NPAKTUKE NPU U3y4eHN KOHKPETHbBIX BEPOSTHOCTHBIX MOLENEeN.

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLIMMNHBI: OTCYTCTBYET B 5 CEMeCTpe; 9Kk3aMeH B 6 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3ayeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckui NnaH aucUMNANHLI/MOOY NS
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Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,

K.H. (BoueHT) TnxoHos O.E.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
lMncbMeHHoe
Tema 1. Anrebpa nomauHee
1. cobbITuiA 5 1-2 0 0 5 3anaHve
lMncbmeHHoe
Tema 2. BeposaTHOCTH JoMallHee
2 ua byneBoin anrebpe S 3-4 0 0 S 3agaHue
Tema 3. bynesbl Eovﬁzmﬁ::oe
3. |o-anrebpbl 1 5 5-7 0 0 5 sanaHne
MOHOTOHHbIE KNlacchbl
Tema 4. BeposiTHOCTHOE MuckueHHoe
4. |npoCcTpaHcTBO ) 7-9 0 0 6 fAomatiHee
. 3agaHue
Tema 5. I'Ipo,uonerVleu MCbMEHHOe
BEPOSITHOCTU C ByneBowi nomawHee
5. |anrebpbl Ha 5 10-12 0 0 5 sanaHme
NOPOXOEHHYIO
o-anrebpy
Tema 6. NpononxeHne
anOnTUBHbBIX CPYHKLUMIA C i Konnoksnym
o 6yneBbix nonyanrebp, 0 1315 0 0 S
KOMMaKTHblE KNaccbl
lMncbMeHHoe
Tema 7. Namepumble nomatuiHee
7. oTOBpPaKeHNs 5 16-18 0 0 5 3afaHue
Toua s coeoe
8. |encTButenbHble 6 1-3 0 0 5
o 3agaHue
cnyyanHble BENNYUHbI
Tema 9.
9. |[MaremaTuyeckoe 6 3-5 0 0 6 Konnokauym
oXxugaHue
[MnucbMeHHoe
i nomatHee
10.|Tema 10. Mepnl 6 6-8 0 0 5 3anaHne
Tema 11. YcnosHoe lucbMeHHog
nomatHee
11.|MmaTemaTnyeckoe 6 9-11 0 0 5 safaHme
oxXugaHue
lMncbmeHHoe
Tema 12. nomalHee
12. HezaBucuMocTb 6 12-14 0 0 5 3agaHve
7 SAEKTPOHHBH
PerncTtpaunoHHbiin Homep 919319 11 YHH BEPCHTET
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Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTtp cemecTpa (B yacax) ‘{( ompﬁmp
ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 13. BeposAiTHOCTb lNncbmeHHoe

Ha Npou3BeneHun OByx i nomauHee
13. N3MepPUMbIX 6 14-16 0 0 5 3apaHve

NPOCTPaHCTB

Tema 14. BepoaTHoCTb

Ha 6eCKOHEYHOM KOMMOKBIAVM
14.|npounsseneHuu 6 |17-18 | 0 0 5 y

N3MEePUMbIX

NPOCTPaHCTB

Tema . Ntoroeas OK3ameH

6 0 0 0
doopma KOHTpons
Ntoro 0 0 72

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. Anrebpa cobbiTuin
naboparopHas pabora (5 yaca(oB)):

AbcTpakTHas bynesa anrebpa. bynesa anrebpa MHOXecTB. HEKOTOpbIE MOHATUNS 1 (DaKTbl TEOPUM
MHOXECTB (3aKOHbl ACTPUBYTUBHOCTM 1 Ae MopraHa, MOHOTOHHbIE NOCNENOBATENLHOCTH
MHOXecTB). [punmepbl bynesbix anrebp. bynesa anrebpa, NOpoXaeHHAS KNACCOM MHOXECTB.
PasbneHns n nopoxaeHHble nmm Bynesbl anrebpsi.

Tema 2. BeposiTHoCTU Ha 6yneBow anrebpe
naboparopHas pabora (5 yaca(oB)):

ALIOVTVBHbIE N C-aOANTUBHbIE CPYHKLMKN MHOXecTB. OnpeneneHne v NnpocTeiime CBOMCTBa
BEPOSITHOCTU. HenpepbIBHOCTb BEPOSITHOCTU, CBSI3b C O-aAaMTUBHOCTbIO, O-MONY- aaaUTUBHOCTb.

Tema 3. ByneBbl 0-anre6pbl U MOHOTOHHbIE KNacchbl
naboparopHasi pabora (5 yaca(oB)):

Onpepnenexune bynesoii o-anrebpbl, NpuMepbl. Bynesa o-anrebpa, NOpPoXAeHHAS KNaccom
MHOXeCTB. MOHOTOHHbIE KNacCbl MHOXECTB, CBS3b C OyneBbiMu g-anrebpamm. MOHOTOHHbI Knacc u
byneBa o-anrebpa, NnopoxaeHHble bynesoit anrebpoii. MNpenensl nocnenoBaTenbHOCTEN MHOXECTB.

Tema 4. BeposAATHOCTHOE NPOCTPaAHCTBO
naboparopHas pabora (6 4aca(oB)):

OnpepneneHne BePOSTHOCTHOIO MPOCTPAHCTBA U HEKOTOPbIe CBOMCTBA. MoNHble BEPOATHOCTHbIE
NPOCTPaHCTBA, NOMONHEHNE.

Tema 5. MpooonxeHne BeposATHOCTU ¢ 6yneBon anrebpbl Ha NOPOXAEHHYIO O-anrebpy
naboparopHas pabora (5 yaca(oB)):

KoHCTpyKuMs NpooonxeHns BEeposSiTHOCTM ¢ Bynesoit anrebpbl HA NOPOXAEHHYO G-anrebpy.
Teopema Kapateonopu.

Tema 6. MpooonxeHue apaUTUBHbIX OYHKLMIA ¢ OyneBbix nonyanre6p, KOMNaKTHble KNacchl
naboparopHas pabora (5 4aca(oB)):

Bynesbl nonyanrebpbl, IPOAOMKEHNE aaANTUBHBIX PyHKLMIA. KoMnakTHble Knaccbl. MpraHak
0-afonTMBHOCTU. BeposaTHOCTU Ha 6BopeneBckoi o-anrebpe YMCNoBO NPAMON 1 GOYHKLMN
pacnpeneneHus.

Tema 7. U3amepumblie oToOpaxeHNs
naboparopHas paborta (5 yaca(oB)):

CsoiicTBa Nnpoobpasos. NHOyLUMPOBaHHOE BEPOSITHOCTHOE MPOCTPAHCTBO. MNpu3Hak N3MeprumMocTu
oTobpaxeHus.
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Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

Tema 8. [lencTBUTENbHbIE CllyYallHble BENTMYUHDbI
naboparopHas pabora (5 yaca(oB)):

Bopenesckas o-anrebpa pacwmpeHHon Y1cnoBoit npsimoit. CBoincTBa AENCTBUTENbHBIX CNyYanHbIX
BENNYMH. VIHOMKATOPbI 1 CTyNeHYaTble Clny4yanHble BENMNYUHbI, LENCTBUTENbHbIE ClyYanHble
BENNYUHBI KaK npeaen cTyneHyatbiX. I3MeprMocTb OTHOCUTENIbHO G-NoA- anredpbl, MOPOX OEHHOW
Clny4anHOn BENUYNHON.

Tema 9. MatemaTuyeckoe oXxupaHuve
naboparopHas pabora (6 4aca(oB)):

MaTtemartunyeckoe oXugaHue CTyneH4aTbix CnydaHbix BenmymH. Matematmyeckoe oxuaaHme
MONOXUTENbHBIX Cy4yanHbIX BennynH. CBOMCTBA, BbIMOMHAOWMNECS NOYTH HA-BEPHOE.
WNHTerpupyembie cnyyariHble BeNYnHbI. KBAa3UMHTErpupyemble CnyyYaiHble BENNYMHbI. 3aMeHa
nepemeHHbIx. CBOMCTBa MaTteMaTnyeckoro OXnaaHns, CBA3aHHble C NpeaefibHbIM Nepe-x040M.
HeonpepneneHHblin nHTerpan.

Tema 10. Mepbl

naboparopHas pabora (5 4aca(oB)):

OnpegneneHus, npuMepbl U 4eNCTBUS ¢ Mepamun. PasnoxeHune XaHa-XopaaHa.
Tema 11. YcnoBHoe MaTeMaTtuyeckoe oxXuaoaHuve

naboparopHas pabora (5 yaca(oB)):

KoHCTpyKTMBHOE OnpeneneHne ycnoBHOro MaTeMaTMyeCcKoro 0XnaaHns OTHOCMTENbHO CHETHOrO
n3mepumoro pasbrenuns. [eckpunTueHoe onpeneneHne. CBONCTBA yCNOBHOrO MaTeMaTn4ecKoro
0XMIaHus. YCNoBHOE MateMatUYecKoe 0XunaaHme OTHOCUTENBHO CNyyYaliHOW BENNYMHDBI. YCNOBHAS
BEPOSITHOCTb. PerynspHas ycnoBHas BEPOSTHOCTb.

Tema 12. He3aBucumocTb
naboparopHasi pabora (5 4aca(oB)):

He3aBMCUMOCTb KNaccoB COObITUIA. C-aaaNTUBHbIE KNACChI. anI3HaK HE3aBNCUMOCTU o-rlo,uanre6p.
HezaBsncmmocTb CNyYyaurHbIX BENNYUH. He3aBncnMOCTb 1 MateMaTuye-ckoe oXunaaHue.
HezaBncmmocTb n YyC/IOBHOE MaTeMaTn4eckoe oXxXnaoaHue.

Tema 13. BepossTHOCTb Ha NPOU3BEeAEHUM OBYX U3MEPUMbIX NMPOCTPaAHCTB
naboparopHas pabora (5 yaca(oB)):

[Mpon3seneHne 2-Xx MHOXECTB, CEYEHNS MHOXECTB 1 oyHKUMIA. [Tpon3BeneHne 2-X n3Mepumblx
npocTpaHcTB. [epexoaHas BepoATHOCTb, CBA3aHHASA C HEl BEPOSTHOCTb HA NPOU3BEEHUN.
NHTerpupoBaHne, Teopema @ybuHu.

Tema 14. BeposiTHOCTb Ha 6€CKOHEeYHOM NPOU3BEeAEeHUM U3MEPUMbIX MPOCTPAHCTB
naboparopHasi pabora (5 yaca(oB)):

BeckoHeyHble Npon3BeneHMs 3MEPUMbIX MPOCTPaHCTB. LinnnHapryeckmne MHoOXecTBa v
KOHEYHOMEpPHbIE pacnpeneneHns cnyyanHoro npouecca. Teopema KonMoroposa o NpoaoixKeHnm
LUMAVHOPUYECKNX BEPOSATHOCTENA.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camoctositensHOM [TpyAo0eMKOCTb ;?,%’Z?L';?Z;ﬁﬂﬂ?.
AducumnnuHel pcemecrpa paborthbl (B yacax) a60TbI
CTYLEHTOB P
nogrotoBka NMMCbMEHHOEe
1. IggsTL.mAnr%pa 5 1-2 |ODomalHero 11 JoomallHee
3a0aHnA 3agaHne
nogroTtoBka NMMCbMEeHHoOEe
Tema 2. B ATHOCTWU
2. Hg 6aneBoe|7|p:nre6oce 5 3-4 |oDomalHero 12 JomaliHee
y P 3agaHns 3agaHne
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 3. bynesbl noAroToBka NUCbMeHHoe
3. |o-anrebpbl 1 5 5-7 |oomaluHero 12 JomallHee
MOHOTOHHbIE Knacchbl 3agaHug 3apaHue
Tema 4. BeposiTHOCTHOE noAroToBka NMCbMeHHoe
4. |NpoCTPaHCTBO 5 7-9 |onomaluHero 11 JomalluHee
3agaHnsg 3apaHue
Tema 5. lNpononxeHune
BEPOATHOCTU C ByneBol noaAroToBka NUCbMEHHoe
5. |anrebpbl Ha 5 10-12 |gomaluHero 12 JomallHee
NOPOXOEHHYIO 3apaHug 3apaHue
o-anrebpy
Tema 6. [NpononxeHue
anONTUBHBIX CPYHKLMIA C 13-15 [TOArOTOBKa K 11
. - K KBUYM
6 6yneBbix nonyanrebp, 5 3-15 KONNTOKBMYMY onnokemy
KOMMakTHble Knacchbl
noAroToBka NUCbMEHHoe
7. ITec';"g ;')KI/;?’HMmipV'Mb'e 5 16-18 |gomawHero 12 JomalHee
P 3agaHug 3apaHue
Tema 8. noaroToBeka NUCbMEHHOEe
8. |dencreurenbHble 6 1-3 |momawHero 1 JomallHee
cnyyanHble BeNn4YumHbl 3adaHus 3ajaHve
Tema 9.
9. [MaTtemartuyeckoe 6 3-5 |loAroToska K 1 KONMOKBUYM
KONNOKBUYMY
oXupaHue
NnoAroToBka NMUCbMEHHOE
10.|Tema 10. Mepol 6 6-8 |momalHero 1 nomalHee
3agaHus 3apaHue
Tema 11. YcnosHoe NnoAroToBka NUCbMEHHOoe
11.|maremaTtuyeckoe 6 9-11 |momalwHero 2 JomallHee
oXupaHuve 3agaHug 3apaHue
HH
fplevats. 6 | 1214 |nomaurero i |nowaunee
3apaHusg 3apaHue
:"aeMna ggéfeeﬂpeoﬁl;:?g'; no4AroToBka NUCbMEHHOoe
13. VI3MeppVIMbIX y 6 14-16 |gomawHero 2 JomallHee
HUS HK
NPOCTPaHCTB sana salanie
Tema 14. BepoaTHOCTb
Ha 6ECKOHEYHOM
14.|npon3seneHunu 6 17-1g |[IOArOTOBKA K 1 KONNOKBUYM
KONNOKBUYMY
N3MEePUMbIX
NPOCTPaHCTB
WNtoro 90

5. Obpa3oBartenbHble TEXHONOMMU, BKIOYAA MHTEPaKTUBHbIE hOpPMbl 0OyUYEeHUS
YTteHune nekuuii No JaHHON ANCUMNIMHE NPOBOAMTCS TPAANLMOHHBIM CNOCOOOM.

CTy,D,eHTaM npenocTaBnAaAeTcsa BO3AMOXHOCTb O/14 CaMONnoArotoBkn 1 noArotoBkn K aKk3aMeHy
NCrnonb30BaTb SHGKTpOHHbIVI BAapMaHT KOHCNEKTa NneKumin, NoOAroTOBNEHHbIN npenonaBsareniemM B
COOTBETCTBME C NNAHOM NieKUUi.

PerncTtpaunoHHbiin Homep 919319
CtpaHnua 8 ns 13.
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Mpu paboTe ncnonbayeTcs ananoroas opma BeAeHNs NEKUMIA C MOCTAHOBKOW 1 peLleHneMm
npobnemMHbIx 3a8a4, 06CyXAEeHNEM ANCKYCCUOHHBIX MOMEHTOB U T.4,.

Hpm opraHM3aunu BHeayoUTOPHOWN CaMOCTOATENbHON pa6OTbI no OaHHOM AnCUUNINHe
npenopasaTtento peKoMeHayeTCcs UCnonb3oBaTh cneayroune ee oopmbl:

- PELLEHNE CTYAEHTOM CaMOCTOATENbHbIX 3a4a4 0ObIYHOM CNOXHOCTU, HaNpaBNeHHbIX Ha
3aKkpenneHue 3HaHum 1 yMeHui,

- BbINONMHEHNE nHOMBMAOYallbHbIX 3a4aHnin NOBbIWEHHOM CNOXHOCTH, Hanpae/ieHHbIX HA pa3BUTUE 'y
CTYyOEHTOB HAay4YHOro MbllWneHnAa n NHNMUMaTuBbl.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Anrebpa cobbiTun
MMCbMEHHOE AOMallHee 3aaaHne , NPUMepPHbIe BOMPOCHI:

MpoBepka BbIMOMHEHUS aKCUOM anredpbl AN KOHKPETHbBIX KNacCoB MHOXECTB. MocTpoeHmne
MOPOXAEHHbIX anrebp.

Tema 2. BeposiTHOCTU Ha 6yneBon anrebpe

NMCbMEHHOE JoMallHee 3aJaHne , MpUMepHbIe BOMPOCHI:

[MpoBepka ananTUBHOCTU U O-a4OUTUBHOCTU OS5 OYHKLNSA MHOXECTB.
Tema 3. ByneBbl 0-anre6pbl U MOHOTOHHbIE K/1accChbl

nMCbMeHHOe JoMallHee 3ajaHne , NpuMepHble BOMPOCHI:

MpoBepKa BbIMNOMHEHNS aKCMOM C-anrebpbl 5151 KOHKPETHbIX KNacCoB MHOXECTB. [ocTpoeHme
nopoXaeHHbIXx o-anrebp. [lokasaTenbCTBO CyLWEeCTBOBAHMS NMOPOXAEHHOr0O MOHOTOHHOMO Knacca.
3apada: [lokasatb, 4To o-anrebpa He MOXeT OblTb CYETHbIM MHOXECTBOM 3aaayn Ha npenens
rnocnenoBaTenbHOCTEN MHOXECTB

Tema 4. BepoAATHOCTHOE NPOCTPaAHCTBO
nMCbMeHHOEe noMallHee 3anaHne , NpuMepHble BOMpoChl:

MokasaTb, YTO B NPOM3BONILHOM BEPOSTHOCTHOM NpOCTpaHcTBe 0bpas o-anrebpbl Npu oTobpaxeHun
-- BEPOSITHOCTU Ha Hel -- eCTb 3aMKHYTOE NOAMHOXeCTBO oTpeska [0, 1].

Tema 5. MpononxeHue BepoSTHOCTU ¢ GyneBoi anre6pbl Ha MOPOXAEHHYIO G-anrebpy
MUCbMEHHOE AoMallHee 3aaaHue , MPUMeEpPHbIE BOMPOCHI:

MpoBepka CylecTBEeHHOCTY pPSiaa YCNOBWiA, HanaraembiX B KOHCTPYKLMUM NPOAOSIXEHMS]

Tema 6. MpoaonxeHue apaANTUBHBIX (PYHKLMI ¢ 6yneBbix nonyanre6p, KOMNakTHble Knacchbl
KONNOKBMYM , MPUMEPHbIE BOMPOCHI:

1. ByneBbl anrebpbl cobbiTuii (MHOXeCTB). Bynesa anrebpa, NOpPoXAeHHAS KNAcCOM NOAMHOXECTB. 2.
BeposTHOCTb Ha ByneBoii anrebpe: npocTeiwmne cBoincTea. 3. HenpepbIBHOCTb BEPOSTHOCTU, CBSA3b C
cuMrMa-afavMTMBHOCTbIO, CUrMa-nonyaaanTMBHOCTb. 4. Bynesbl curmMa-anrebpbl U MOHOTOHHbIE
knaccol. NMopoxaeHHble byneBbl curMa-anrebpbl 1 MOHOTOHHbIE Knaccbl. 5. Bynesa curma-anrebpa n
MOHOTOHHbIV KNacc, NOpoXxaeHHble Bynesoi anrebpoit. 6. BepxHuit n HUXHWIA npenensbl
nocnenoBaTenbHOCTM CobbITUiA. 7. BeposaTHOCTHble npocTpaHcTea. CBOMCTBA BEPOSATHOCTH,
CBSI3aHHbIE C Npeaenamy NocnenoBaTenbHOCTH cobbiThin. 8. Hynesble MHOXecTBa. [onHbIe
BEPOATHOCTHbIE NPOCTPaHCTBA. [1ononHeHne BEPOATHOCTHOrO NpocTpaHcTea.. 9. MNpoaonxerwne 1
BEPOATHOCTU Ha Knacc NpefenoB Bo3pacTatowmx nocnenoBaTenbHoCTen cobbiTuii 3 GyneBon
anrebpebl. 10. CeoiictBa dpyHkumm M. 11. BepossTHOCTHOE NPOCTPAHCTBO, CBS3aHHoe ¢ 1. 12.
Teopema KapaTteonopu o npononxeHum seposatHocTu. 13. Bynesbl nonyanrebpbl. OnucaHune
6yneBoi anrebpbl, NOpoXaeHHoh Bynesoit nonyanrebpoii. 14. NpogonxeHne aganTUBHBIX U
curMa-afavTmBHbIX PYHKUMIA Ha Bynesoi nonyanrebpe. 15. KomnakTHble knaccol. Jlemma o
KOMNakTHbIX knaccax. 16. [Npu3aHak curma-aganTMBHOCTU, CBA3AHHBIA C KOMMAKTHBIM MOAKNACCOM.
17. bopeneBckas curma-anrebpa Ha R. @yHkummn pacnpeneneHns Ha R n BeposTHOCTU Ha
cooTBeTCTBYytoLWe bopeneBckoi curma-anrebpe.

Tema 7. Uamepumble oTobpaxeHus
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NMUCbMEHHOE OoMallHee 3afaHune , MpPUMepHbIe BOMPOCHI:
[MocTpoeHne NHOYyLMPOBaHHbBIX BEPOSTHOCTHbIX MPOCTPAHCTB.
Tema 8. [lencTBUTENbHbIE CllyYallHble BENNYUHDbI
NUCbMEHHOEe JoMallHee 3afaHue , NpUMepHbie BOMPOCHI:
CTpoeHue cnyvyarHbiX BENNYUH

Tema 9. MaTemaTuueckoe oxuaoaHuve

KONOKBMYM , MPUMEPHbIE BOMPOCHI:

1. Npoobpasbl, nx cBoNCTBa. VIHAyuMpoBaHHbIe Bynesbl curmMa-anrebpbl 1 BEPOSTHOCTHbIE
npocTtpaHcTea. 2. Viamepumble oTobpaxeHnust. NpunaHak namepmmocTtu. 3. bopenesckas
curma-anrebpa Ha paclmnpPeHHOR YACNOBOWM NPAMOiA. [leicTBUTENbHbIE CNyYaliHble BENNYUHDI, NX
ceowcTea. 4. Mnankatopbl. CTyneHyartble cnyvyarnHble BennyinHbl. JencTBuTeNbHblE CryYariHble
BENIMYMHbI KaK npefen cTyneH4yatbix. ApugomeTmyeckmne onepaumnm co cnyvyamHbiMyM BENNYUHAMU. 5.
CnyyaiiHble BENNYMHbI, U3MEPUMbIE OTHOCUTENBHO CcUrMa-anrebpbl, MOPOXAEHHOR CnyYaiHO
BENMYMHON. 6. MaTtemaTndeckoe oxungaHne ctyneHyartbix cnyyarHbix BenuduH. 7. MatemaTtnyeckoe
OXunaaHue nonoXuTenbHbIX CrydYanHbix Benu4dumH. 8. CBOMCTBA, BbINONHAOWMECS NOYTU HABEPHOe. 7.
VHTerpupyemblie 1 KBasnnHTerpupyemble cryvyarnHblie BennynHbl. 8. 3aMmeHa nepeMeHHbIx. 9.
[MpenenbHbIM Nepexon B MaTeMaTM4eCkoM OXMAaHMN AN MOHOTOHHbIX NOCNen0BaTeNIbHOCTEN
KBa3MMHTErpupyembix cnydanHolx sennynH. 10. BepxHune (HUXHWE) npenensl 1 MateMaTnyeckoe
oxupaHue. 11. Jlemma darty, Teopema Jlebera n matematmyeckoe oxuaaHme Cymmbl psaa. 12.
HeonpeneneHHbln MHTerpan, ero CBoncTaa.

Tema 10. Mepbl

NMMCbMEHHOE AOMalHee 3ajaHne , NpUMepPHbIE BONPOCHI:

PeweHne 3ana4 Ha NOCTPOEHME MEPDI

Tema 11. YcnoBHoe matemaTtnyeckoe oxuaoaHme

NMMCbMEHHOE OOoMallHeEe 3aaHne , MPUMEPHbIE BOMPOCHI:

KOHCTpPYKLMS YCNOBHOrO Mat. 0XnaaHns B KOHKPETHbIX Cy4asx

Tema 12. HezaBMCMMOCTb

NMMCbMEHHOE AOMalHee 3ajaHne , NpUMepPHbIE BONPOCHI:

[MpoBepka He3aBUCUMOCTU

Tema 13. BepoATHOCTb Ha NPON3BEeAEeHUN OBYX U3MEPUMbIX MPOCTPAHCTB
NMCbMEHHOE AOoMallHee 3ajaHne , NpUMepHbIE BONPOCHI:

BbluncneHne BepoSaTHOCT Ha NPON3BEOEHNN

Tema 14. BeposiTHOCTb Ha 66CKOHEYHOM MPOn3BeAeHUN U3MEPUMbIX NMPOCTPAHCTB
KONNOKBMYM , NPMMEPHbIE BOMPOCHI:

1.ﬂepexong|e BEPOATHOCTW, YAaCTHbIE Clly4aWu. 2. BepOSITHOCTb Ha npon3seneHnn N3MepuUMbIX
NPOCTPaHCTB, CBA3aHHasA C nepexo,uHon BEPOATHOCTbIO. 3. BepOSITHOCTb Ha N3MEPUMOM
NPOCTPaHCTBE, CBA3aHHasA C nepexonHon BEPOATHOCTbIO. 4. Hpomsse,ueHme BEPOATHOCTHbIX
NPOCTPAaHCTB. 5. MHTerVIpOBaHI/Ie OTHOCUTEJIbHO BEPOATHOCTU HaA NPOnN3BeAEHNN N3MEPUMbIX
NPOCTPAaHCTB, CBSA3aHHOW C I'IGpGXO,D,HOVI BEPOATHOCTbIO. 6. Cnencteus: paBeHCTBO HyNO
KOHEYHOCTb nHTErpana ot NONOXUTENbHOW CﬂyanIHOﬂ BENNYNHDbI; MHTErpnpoBaHne OTHOCUTENbHO
BEPOATHOCTN Ha N3SMEPUMOM MPOCTPaHCTBE, CBSAA3aHHOW C nepexo,u.H0|7| BEPOATHOCTbIO; TEOpPEMA
CDy6I/IHI/I. 7. NoHaTne o BEPOATHOCTAX Ha HeCKOHEYHbIX npon3seneHnAax n3MepuMbIX NPOCTPaHCTB.

Utorosasa chopma KOHTpons
9K3aMeH (B 6 cemecTpe)

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bonpochbl kK ak3ameHy:

1. Mepbl, npumepbl Mep, OENCTBUSA C MEPaMMW.
2. Teopema XaHa 0 pasnoxXeHun Mepsi.

3. CnepnctBnga U3 TeopeMbl XaHa.

PeructpaumoHHbi Homep 919319 SAEKTPOHHBH
CTpaHMEa 10 n3 13. P il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

4. AbcontoTHasi HENMPEPbIBHOCTb M CUHIYNSIPHOCTb Mep.

5. JleMMbl 0 e AMHCTBEHHOCTM pa3ioXeHnsA Mepbl Ha abCcontoTHO HEenpepbIBHYIO N CUHTYNAPHYIO
KOMIMOHEHTbI 1 nNpeacTtaBneHnn Mepbl B BUOE HeonpeneneHHoro nHTerpana.

6. Teopema Jlebera o pasnoxeHnn KOHEYHON Mepbl B BULAE CyMMbl aBCOMOTHO HEMPEPLIBHOM U
CUHIYNAPHOW KOMMOHEHT OTHOCUTENBHO BEPOSTHOCTM.

7. Teopema PapoHa--Hukoguma ong BeposiTHOCTEN.

8. KOHCTpyKTMBHOE ONpeneneHne yCnoBHOro MaTeMatnyeckoro OXnaaHns OTHOCMTENbHO
n3mepumMoro pasbuexus. Ero ceorictea.

9. ,ﬂeCKpI/IHTVIBHOG onpeneneHne ycnoBHoro MaremMatn4eckoro oxxmnagaHmsa oTHOCUTENIbHO
ﬂO,ﬂaﬂFeﬁprZ cyuwecrtesoeaHne N egMHCTBEHHOCTbD.

10. CBoMCTBA YCNOBHOrO MateMaTM4yeckoro 0XmaaHus OTHOCUTENBHO Noganrebpsi.
11 YcnosHoe MaTeMaTnyeckoe oxuaaHue OTHOCUTENbHO Cly4YaHON BENNYUHDI.

12. YcnoBHble BEpOSATHOCTU. PerynsipHble YyCNOBHbIE BEPOSATHOCTMU.

13. CemeiicTBa HE3ABMCMMbIX KTACCOB COObLITUIA.

14. Curma-anonTuBHble knaccol. bynesa curma-anrebpa v curma-anouTUBHBIA Knacc,
NOPOXAEHHbIE KNAaCCOM, 3aMKHYTbIM OTHOCUTENIbHO KOHEYHbIX Nepece4eHuii.

15. [Npn3Hak HE3aBMCUMOCTN.

16. HezaBnCUMOCTb CnyyYanHbIX BeNn4nH. Kputepuii He3aBUCUMOCTU ClyYalHbIX BENMUYNH.
He3aBncnMMoCTb GOYHKLUMUIA OT HE3ABMCUMBIX CNyYalHbIX BENINYUH.

17. HesaBnCMMOCTb 1 MatemaTn4eckoe OXnaaHue.

18. HezaBnCMMOCTb 1 YCNOBHOE MaremMatmnyeckoe oXuaaHue.

19. NpownseeneHne OByX MHOXECTB, cevyeHuns. bynesa nonyanrebpa namepuMmbIx NPSIMOYrofbHUKOB.
20. lNponsBeneHne OByx N3MEPUMbIX NPOCTPAHCTB. VI3MepUMOCTb CEYEHUIN, NPSAMOYrO/TbHUKOB.

21. [NepexogHble BEPOATHOCTU, YaCTHbIE CNy4Yau.

22. BeposTHOCTb Ha Npon3BefeHN N3MEePUMbIX MPOCTPaAHCTB, CBA3aHHAsA C NepexonHoin
BEPOSATHOCTbIO.

23. BepoaTHOCTb Ha N3MEPVMOM MPOCTPAHCTBE, CBA3AHHAS C NepexoaHON BEPOSATHOCTLIO.
[Mpon3seneHne BepOATHOCTHBIX MPOCTPAHCTB.

24. luTerpupoBaHne OTHOCUTENbHO BEPOATHOCTM Ha NPOU3BEEHNN N3MEPUMBIX MPOCTPaHCTB,
CBS3aHHOW C NepexonHONn BEPOATHOCTbIO.

25. CnencTems: paBeHCTBO HYMIO U KOHEYHOCTb UHTErpana Ot NonoXunTenbHOW CRyyYaiHOM
BENNYNHbI; UHTErpupoBaHME OTHOCUTENIbHO BEPOATHOCTN HA U3MEPUMOM MPOCTPaHCTBE, CBA3AHHOM
C NepexoLHol BepPOATHOCTbIO; Teopema PybuHu.

26. [NoHaTue o BEPOATHOCTAX HA 6EeCKOHEYHbIX NPoOn3BeAEHUAX USMEPUMbBIX MPOCTPAHCTB.

7.1. OcHOBHas nuTteparypa:

1. MatemaTtumyeckme OCHOBbI BEPOATHOCTU [TekCT: DnekTpoHHbI pecypc] : [yuebHoe nocobue] /
BonoauH U. H., TuxoHos O. E., Typunosa E. A. - KasaHb : KazaHckunii goefepanbHblil yHUBEPCUTET,
2013. - URL: http:/libweb.kpfu.ru/ebooks/09_66%20_ds005.pdf

2. TuxoHos O.E. Mepbl 1 ycnosHble MatemaTnyeckne oxmnganums. - Kasanbo: KasaH. yH-1, 2014. - 30
c. - URL: http://libweb.kpfu.ru/ebooks/09-IVMIT/09_66_A5-000686.pdf
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3. BonoauH W.H. Jlekunmn no Teopun BEPOATHOCTEN N MaTeMaTU4eCKOM CTaTUCTUKE [TekCT:
3NEKTPOHHBIV pecypc] : [y4ebHWK] ANns CTyAEeHTOB BbiCWMX Y4ebHbIX 3aBefeHWii, obydarowmxcst no
cneumanbHocT 010200 TlpuknagHaa matematvka u nHgpopmartmka' n no HanpasneHno 510200
TlpuknagHasa matematuvka n nHpopmartmka'. - KasaHb : KasaHckuii hegepanbHbli YHUBEPCUTET,
2013. -

URL: http:/libweb.kpfu.ru/ebooks/09_66%20_ds006.pdf

7.2. JlononHuTenbHasa nuteparypa:

1.TpeHoruH B.A. NMucapesckuit 6.M., Cobonesa T.C. 3anaun n ynpaxHeH1s o yHKLMOHANbHOMY
aHanuay.- M.: duamatnut, 2005. - 240c.

9BC NMaHb': http://e.lanbook.com/books/element.php?pl1_id=2342

2. l'ypesuy A. T1., KopHes B. B., Xpomos A. . C60pHUK 3aaa4 No oyHKLMOHANbHOMY aHannay. -
CI6.: NaHb, 2012. - 192c.

9bC 'Tanb': hitp://e.lanbook.com/books/element.php?pl1_id=3175

3. Konmoropos A.H., ®omMuH C.B. SnemMeHTbl Teopumn oyHKLMIA U OyHKLMOHANbHOro aHanuaa. - M.:
®dusmatnut, 2009. - 572c.

9BC NMaHb': http://e.lanbook.com/books/element.php?pl1_id=2206

4. lWupses A. H. BepoaTtHocTb-1. - MLUHMO, 2007. - 552 c. -

OBC MapatenbctBo JIAHD: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=9448
5. Wnpses A. H., Opnux N. T, Acbkos 1. A. BepoaTHocTb B Teopemax 1 3agadvax (c
nokasatenbctsamu u peweHunamu). Knura 1. - MUHMO, 2013. - 648 c. -

OBC NMaHb': http://e.lanbook.com/books/element.php?pl1_id=56417

7.3. UHTepHeT-pecypcChbl:

BeposTHocTHOE npocTpaHcTBo ? Buknnenus - ru.wikipedia.org/wiki/BeposiTHOCTHOE_nNpoCcTpaHCTBO
Martematnyeckoe oxunaaHue ? Bukmneaons - ru.wikipedia.org/wiki/MaTtemaTtnyeckoe oxunpaHue
HesaBncumocTb (Teopusi BepoaTHocTen) ? Bukuneaoms -
ru.wikipedia.org/wiki/He3aBncnMMocTb_(Teopusi_BEPOSATHOCTEN)

MpomnsseneHne mep ? Bukuneams - ru.wikipedia.org/wiki/llponaseneHne_mep

YcnoBHoe mMatemaTtuyeckoe oxungaHue ? Bukunegus -
ru.wikipedia.org/wiki/YcnosHoe_mMaTtemaTtnyeckoe_oxuaaHue

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

AL

OcBoeHve ancumnnmHbl "MaTtemaTtnyeckre OCHOBbI TEOPUN BEPOSITHOCTER" Npeanonaraet
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

Nekummn No gucumMniIvHe NPOBOAATCS B ayAMTOPUN, OCHALLEHHOW AOCKOW U MENOM (MApKEPOM).

MNporpamma coctaBneHa B cooTBeTcTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM nnaHom no
HanpasneHuto 01.03.02 "MpuknagHaa matematmka u nHgopmaTtuka" n npogomnio NoaroToBKy
CuncTeMHoe nporpamMMmpoBaHue .

PervncrpaumnoHHblii Homep 919319 DAEKTPOHHEH
Crtpanunua 12 n3 13. il VHITI E_EPC{PITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby



Mporpamma gucumnnunHel "MaTtematmnyeckne oCHOBbI Teopun BepoaTHocTen"; 01.03.02 MpuknagHas matematuka v nHopMaTuka; OLUEHT,
K.H. (BoueHT) TnxoHos O.E.

ABTOpP(bI):

TuxoHos O.E.

" 201 __r.
PeueH3eHT(bl):
CumywkumH C.B.

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbii Homep 919319
Crtpanunua 13 n3 13.

o



