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1. HEJH OCBOEHHA JHCIHILTHHBI

]_IEJII: NpeNnoJapaHHd Kypca ﬂTﬂGPHﬂ BE]}DH'I'HDCTEﬁ H MarTeMaTHYeCKad CTATHCTHKAY - JaTh
CTYNEHTaM HayY4YHOEe NpeacTaBIcHHE O EH}"I&EHH){ CODBITHAX H BCITHYHHAX, d TAKXKE O MCTO-
Iax ux HecneaopaHusa. B cooTBeTCcTBHH ¢ Hensio CTYJIEHTHI JIOIKHE VCBOHTE METOORI KOIIHYECT-
BEHHOI OlIEHKH cn}'qaﬁumc CODRITHIT M BEIHYHH, OBIaIeTE METOMAMH CTATHCTHUECKOIO aHaIH3a.
KPOME TOro, OHH JOIDKHBEI HAYYHTHCA COOCPMATCIARHO HHTEPNPETHPOBATE d)'DPMﬂI[bHIJIE PE3yib-
TaThI.

2. MECTO JUCHHMILJIMHBI B CTPYKTYPE OI10OI1 BO

Huciuninna «Teoprs BeposTHOCTEH H MATEMATHYECKAS CTATHCTHKAY OTHOCHTCR K 6a30Boif
yacti OITOII moaroroekn dakanaspos no Hanpasnenuio 38.03.01 — «DxoHOMHKaY.

Ceasb ¢ apyraMu amcuenauHamu. Kype Gasupyercs Ha auddepeHumaisHoM M uHTe-
rPaNEHOM HCYHCIICHHHM, & TaKke Ha NHHeHHoH anreOpe. B cBoo o4epens, ABAsSETCH OCHOBOM s
pala OHCUHIIIHH, KaK Pa3BHBAKIIHX METOIL TEOPHH BepOoATHOCTEH W MaTeMaTHYeCKOH
CTATHCTHKH, TaK H HCNONb3YHOUIHX 3TH METOEI /i1 PelIeHHA peallkHBIX 3a1a4.

Yesoenne pucunnannel «Teopus BepoATHOCTel W MaTeMaTHyecKas CTaTHCTHKa» obyualo-
IMIHMHCH NO3BOIHT HM

— OPHMEHATE MAaTEMATHYECKHE METOIEl H HHCTPYMEHTA/ILHEIE CPEICTRA I HCCIeq0BaHHS
00BeKTOB NpodeccHOHANEHOMN TeITeTbHOCTH;

— [IPUMEHATb CHCTEMHEIH MOIX0/I K aHATH3Y H CHHTE3Y CIOMHBIX CHCTEM;

— CTPOHTE MATEMATHYCCKHE MOJIENH 00beKTOB MpodieCcCHOHANBHOMN JeATeNLHOCTH;

— HCMOJIb30BATh MATEeMATHYECKHe HHCTPYMEHTAIbHbIE CpelcTBa [Uid 00paboTkH, aHAlH3a K
CHCTEMATH3AIHH HHMOPMAITHH 110 TEME HCCIeA0BaHHS.

3. KOMIIETEHIIHH OBYYAIOUETIOCS, ®OPMHPYEMBIE B PE3YJIBTATE
OCBOEHMSA JTHCIHHUILIHHBI (MOJY.15)

HpﬂIIEJCL‘ H3YYCHHA THCIHIIIHHEL HAMPABJICH HA OBJIAMEHHE CIeIYHIMHMH KOMIIETEHIIHAMH

OIIK-1 cnocobHocTe pewmars cTaHAApTHBIE 3a1a49H NPO(ECCHOHATBHOI NeATeNbHOCTH Ha
ocHOBe HH(pOpMaUHOHHOH H OuOmHorpaduyeckoil KyIBTYPEl ¢ NPUMEHEHHEM HH(OPMAIHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOIOTHI K ¢ y4eToM Tpebosanuii HHopMalHOHHOMH Ge30nacHoCTH;

OI1K-2 roToBHOCTE OCYMIECTRNATE c6op, aHamus # o6paboTKy AaHHBIX, HEOOXOMHMBIX /15
peIIeHHs NpodecCHOHATBHBIX 3a/1a4;

OINIK-3 cnoco0HOCTE BRIOpaTE WHCTPYMEHTATBHBIE CpeacTBa oOpaboTKH IKOHOMHYECKHX

JaHHBIX B COOTBETCTBHH C IOCTABJICHHOH 3aJa4eil, NpoaHalHIHPOBAThL PE3yIBLTATEI pacHe-

TOB H 000CHOBATE MOTYYeHHbIE BHIBOIEI.

B pesynprare u3ydenus gucuHiuiMHBl «TeopHs BepoATHOCTeH W MaTeMaTHYeckas CTATH-
CTHKa» CTYAEHTHI JOIKHBI:

3naTh: TEOPHIO BEPOATHOCTEH H MaTEMaTHYECKYIO CTATHCTHKY.

(OIIK-1, OIIK-2)

YMeTh: npUMeHATs MAaTEeMaTHYECKHE METOIB H HHCTPYMEHTATBHEIE CPECTBA /U8 HCce-
NOBaHHA 00BEKTOB NpodeccHOHATEHOM NeATeNBHOCTH; CTPOHTE MaTeMATHYECKHE MOJEIH 00heK-
TOB MPO(ECCHOHANBHON NEATENBHOCTH; HCNOMb30BATE MAaTeMaTHYECKHE HHCTPYMEHTABHbIC Cpel-
cTBa 114 00paboTKy, aHa/IM3a 0 CHCTEMAaTH3alHH HHQOPMALIHH O TEMe HCC/IeI0BaHH,

(OIIK-2, OIIK-3)
Biiajiers: MeTOOaMH CTATHCTHYECKOTO AHANH3A H, KPOME TOTO, HAYMHTHCH COIEpKATE b-

HO HHTEPIPETHPOBATE (DOPMANILHEIE PE3y/IBTAThL
(OIIK-2, OIIK-3)



4. CTPYKTYPA H COJAEPKAHHE JHCHHILIHMHBI

Obmas Tpya0eMKOCTE AHCLHIUIMAEBI COCTABAAET 5 3auéTHBIX eauHnl, 180 gacos,

/'

Paznen (Tema)
JHCUHILTHHEI

Cemectp

Henens cemecrpa

Buasl yaeOHoit paGoTel,
BEIIKOYAd CaMOCTOATEIL-

HY10 paboTy CTyIEeHTOB
H TPYIOEMKOCTE (B Hacax)

CKHE 3aHATHA
JlaGopatop-
HBbIE PabOTHI

Jlekmun
[paxTH4e-
CPC

O6nem yuebnoii paGotsl ¢
NIPHMEHEHHEM HHTEPAKTHB-
HBIX MeT0/10B (B yacax / %)

v

NpOMEKYTOUHOH aTTecTa-

1A YCNEBAEMOCTH (RO Hede-
LHH (N0 cemecmpam)

DopMBI TEKYHIETO KOHTPO-
aam cemecmpa), opma

[IpesMer TeopHu BeposT-
Hoctell, BepoaTHocTHaa
MOJIE/b IKCIIEPHMEHTA C
KOHEYHBEIM YHCIIOM HCXO-
I0B.

4(50%)

HexoTopele knaccHyeckue
MOJIEJIH H pacnpeneneHns
(OMHOMHHANBHOE, TE0-
METpHYECKoe, ...)

2(50%)

YcnoBHas BEPOATHOCTS,
tdopmyna Baiteca, anpu-
OpHad H anocTepHopHas
BEPOATHOCTS, hopmyna
MOMHOH BEPOATHOCTH, HE-
3aBHCHMEIE COORITHS,

4-5

4(50%)

IIpocTeie cnyqaiinkie Be-
JIHYHHEL (¢ KOHEeYHEIM
qHCIOM 3Ha4YeHHi). Yu-
CIIOBLIE XAPAKTEPHCTHKH.
Hepasencreo YebGrnuesna.

2(50%)

Pe#iTHHr-
KOHTpOak |

Cxema Bepuymmm. [1pe-
NeIbHBIE TEOPEMBI:

3AKOH DONBIIMX YHCE,
TOKaNbHAs NpejieibHas
TeopeMa, HHTerpaibHas
npejesibHad Teopema My-
aspa-Jlannaca, Teopema

Ilyaccona.

2(50%)




OneHka BepOATHOCTH Y-
nexa B cxeme bepaymiiun
(necMemenHas I hex-
THBHAas, HepaseHcTBo Pao-
Kpamepa, noBepuTe/ibHEIC
HHTEPBAIIEI)

1(50%)

Axcnomarika Komvoro-
posa. M3MepuMBIe mpo-
CTPaHCTBA.

Cnoco0sl 3a1anus Bepo-
ATHOCTHBIX MEp Ha H3Me-
PHMEIX IPOCTPAHCTBAX.
Ofuee onpeaeneHue ciy-
4ailHOH BeTHYHHEL.

§-9

3(50%)

Hurerpan JleGera. OGuee
onpefeneHHe MaTeMaTH-
HeCKOro OKHIAHHA H €T0
CBO#CTBA (TEOPEMBI O HE-
PaBEHCTBaxX H O Mpeleib-
HBIX Mepexojax noj 3Ha-
KOM MaTeMaTH4ecKoro
OHIAHHSA)

10

2(50%)

YCloBHEIE BEPOATHOCTH H
YCIIOBHBIE MaTEMaTHYe-
CKHE OMHJaHHA OTHOCH-
TenpHO & -anrebp.

11

2(50%)

10

Pacnpenenenus ciy4ai-
HEIX BETHYHH: (yHKIHA
pacnpeeneHus, mioT-
HOCTh pacmpeacicHus (B
OIHOMEPHOM H MHOTO-
MepHOM crydanx). Hop-
MATBHOE pacnpeaeieHHe

12

2(50%)

PeliTunr-
KOHTpPOIIE 2

11

[lpon3sonsamue u xapax-
TepucTHYecKHE yHKIHM.

13

2(50%)

12

IlenTpansHas npejensHas
TeopeMa UIA - HE3aBHCH-
MBIX OIHHAKOBO paciipe-
JeNeHHBIX CIy4YaHHbBIX Be-
JTHYHH.

14

2(50%)




13

(cHOBHBEIC IOHATHA H 3a-
a4l MaTeMaTHYeCKOoH
CTATHCTHKH.

Bribopka, sMnupHyeckas
(yHKIHA pacnpeaeneHns
H 3MIHPHYECKHE MOMCH-
TEL

15

2(50%)

14

3an4auya OUEeHHBAHHA HEH3-
BECTHBIX I1apaMETPOB
pacnpenenenus. [lo-
CTpOeHHE TOUYEYHBIX W HH-
TEPBAILHEIX OLEHOK.

16

2(50%)

15

3anava cTaTHCTHYECKOH
nposepkH runores. Kpu-
TEPHH COIJIACHA

17

2(50%)

16

Koppenaunonto-
perpeccHOHHBIE 3a/1a4H.

18

2(50%)

PeiiTunr-
KOHTPONB 3

17

Hroro:216

36

36

72

36
(50%)

Ik (36)

5. OGPA3OBATEJIBHBIE TEXHOJIOI'HH

5.1. AKTHBHBIE H HHTC¢PaAKTHBHBIE GopMbl 00yueHun

CKHE 3aHATHA);

TPEX 4eN0BeK);

1. JlekuroHHO-ceMHHapcKas cucTeMa 0DyueHHA (TPAIHIIHOHHEIE IEKIIHOHHBIE H NPAKTHYE-
2. o6yueHne B MaILIX rpynnax (BbHIOIHEHHE NPAKTHYECKHX paboT B Ipynmax M3 ABYX HIH

3. NpHMEeHEHHEe MYITBTHMEIHA TEXHOIOTHH {HPDBEJIEHHE NIEKIHOHHBIX H NIPAKTHYECKHX 3a-

HATHH ¢ NPHMEHEHHEM KOMIBIOTEPHBIX Npe3eHTalinii 0 JIeMOHCTPAIHOHHBIX POJIMKOB € NOMO-
1iElo npoexTopa umm IBM);

4, TeXHOJOrHS Pa3BHTHA KPHTHYECKOTO MbILIJIEHHA (IPHBHBAHHE CTYACHTAM HABBIKOB KpPH-
THYECKOH OlleHKH Ipe/UiaraeMblX PelIeH i),

5. Hl-ll:l}ﬂpMBHHDHHG-KGMM}"HHKHIIHDEHME TEXHOJIOIHH [HPHMEHEHHE H]-[[]}Dp‘MﬂHHﬂl[]ILD(

TEXHOMIOTHH /I MOHHTODHHTIA TeKyIIel YCIeBaeMOCTH CTY/ICHTOB W KoHTpons 3Hauuii). O6beM
yueGHO#H paboTsl, ¢ IPUMEHEHHEM HHTEPAKTHBHBIX MeTO/10B 36 gacos — 50%.




5.2 CamocToaTebHAaA padoTa CTYIEHTOB

Ienbio caMocToATe/ILHOI paboTel ABNAI0TCA GOPMHUPOBAHHE THYHOCTH CTYICHTA, PA3BH-
THE €ro cnocobHOCTH K caM000y4eHHIO H NMOBLIMIEHHIO CBOET0 NMPOodieCCHOHAIBHOIO YPORHA.

HachImeHHOCTE Kypca HOBBIMH [UIA CTYIEHTA MaTepPHAIAMH IPEANOIaracT HHTCHCHBHYH
camocToaTensHy0 paboty, sbdexkrusHOMY XxapakTepy KoTopoil cmocoOCTBYIOT emeHele/bHble
koHeyabTamui. CaMocTosTensHas paboTa BKTIOMaeT JOMAIIHIOW paboTy ¢ JEKIHOHHBIMH Marte-
PHATAMH C HETBI0 PACHIHPEHHA H YrayOneHus TeopeTHYecKHX 3HAHUI, BRINONHEHHE 3a1aHHH | ca-
MOCTOATENBHBIX M3BICKAHWII, MpeIycMOTPEHHBIX KOHTPOIbHBIMH pafotaMH. B ocHOBe caMocTos-
TensHOH paboTel TekHT H3YYeHHe PeKOMEHI0BAHHOH OCHOBHOM M IONOAHKTEILHOM JIHTEPATYPLL, a
TaK/KE BEIMOJHEHHE CAMOCTOATENBHBIX MIBICKAHHIL, BKIIOYEHHBIX B yucOHO-METOIHYECKHH MaKeT
110 THCUHILTHHE.

CamocToaTenpHad paboTa 3aKIIOYAETCA B M3YYEHHH COJICPKAHMA TEM Kypca 10 KOHCICK-
TaM, yueOHHKaM H JOMOTHHTEIbHOH IHTEPaType, MOAN0TOBKE K MPAKTHYECKHM 3aHATHAM, K 9K3a-
MEHY.

IIps ocBOEHHH ITHCHHIUTHHEL HCIOIB3YIOTCA CEYIOIIHE COYETAHHA BHI0B yyeOHOH pabo-
ThI ¢ MeTOAaM# i popMaMK aKTHBA3ALHH [103HABATEIbHOI AEATEABHOCTH JUIA JOCTH/KEHHA 3aIlia-
HHPOBAHHEIX PE3Y/IETATOB 00yYeHHA H HOPMHPOBAHNA KOMIETEHIIHI:

- CAMOCTOATENBHOE H3YUEHHE TEOPETHYECKOr0 MaTepHaa JAHCIMILINHBI ¢ HCNOb30BAHHEM
Internet-pecypcoB, HHopManHOHHEIX 0a3, METONMYECKHX pa3paboTok, cneuuanbHoH y4yeOHOH H
Hay4HOI JTHTEepaTypsbl;

- camocToATelbHas paboTa CTy/eHTa, HanpaBleHHAd Ha YrioyOneHHe W 3aKpeIUIeHHE 3Ha-
HHH, a TAKXKe Pa3BUTHE NPAKTHYECKHX YMeHHHl 3akmouaercs B paboTe ¢ MaTepHaIoM, NMOHCK H
AHATH3 JIHTEPATYPhl H MEKTPOHHEIX HCTOYHHKOB HHGOpPMAlIHN Mo 3aianHoi npobieMe, BHINONHE-
HHH JIOMALIHUX 3a/laHHi, H3YYEHHH TeM, BRIHECEHHBIX HA CAMOCTOATENILHYIO NpopadoTKy, H3yye-
HHH TEOPETHYECKOrD MATePHANa K MPAKTHYECKHM 3aHATHAM, NMOATNOTOBKE K KOHTPOJIBHBIM MEpPO-
NPUATHAM H IK3AMEHY.

6. OUEHOYHBIE CPEJACTBA U1 TEKYIHETO KOHTPO.I51
YCIIEBAEMOCTH, MPOMEKYTOUYHOH ATTECTAIIMH IO UTOTAM
OCBOEHHA THCHHUILJIHHBI H VHEBEHO-METOJHYECKOE
OBECIHEYEHHE CAMOCTOSATEJBHON PABOTHI CTYJIEHTOB

6.1. Oueno4unbie cpeacTBa A4J8 TeKYIIero KOHTPo/s yeneBaeMocTH

Texymmii konTpons 3uanuii, cornacHo «llonoxennio o peliTHHrORON cHCTEME KOMILIEKC-
HOH oueHkH 3HaHWil cryaeHtor B Bal'V» (nanee [Nonoxenue) B paMKax H3yueHHA JHCIHIUIHHEI
«Teopus BepoATHOCTEH M MaTeMaTHHeCKad CTATHCTHKA» MPEANOIAracT BRIMOJIHEHHE KOHTPO/Ib-
HBIX pabort.



Konrpoasuas pabora K peiituar-kourpomo Nel
Kontponmsnas pabora Nel « DnemeHTapHas TeOPHA BEPOATHOCTE»
Bapnanr 1

1. Ha crennaxke B 6Gubmnorexe croar 15 yueGHHKOB, IPHYEM IATE H3 HHX B fepeniére.
bubmorekape Oepér naymauy TpH y4eOuuka. Haiijire BeposTHOCTH TOTO, YTO XO0TA OBl OJHH H3
B3ATHIX YIEOHHKOB OK&KETCA B Nepemnére.

2. [lo nemy npoH3BOIAT 5 BRICTPENOB ¢ BEPOATHOCTRIO TONAanaHus B uens 0,75, Haiinu-
T¢ BEPOATHOCTE: &) POBHO YeTHIPEX nonananuii, 0) He MeHee 4eTHIPEX IonajaHMii, B) MeHee Tpex
MONATAHHH.

3. B marasus Ha npojay MOCTYNHIH XONOJHIBHHKH ¢ TPEX 3asojion. ITpoaykumus c
nepsoro 3asona coaepxkuT 10% xonoaunsHHKOB ¢ gedexToM, BToporo — 15% u Tpetsero — 5%.
Kakosa BeposTHOCTE NpHOGpETEHHS HCIPABHOTO XOJIOAHJIBHHKA, €C/IH B MarasdH OOCTYNHIo 23
XOIO/IMTEHHKOB ¢ TIepBoro 3asoja, 40 — co Broporo u 35 — ¢ Tperbero?

4. Kakopa BepofATHOCTE TOTO, 9TO CYyMMa JIBYX HAYrajl BIATHIX MOMOMHTEIBHEIX YHCE,
KaKJI0€ H3 KOTOPBIX He DonbIlle Tpex, He MpeB3oiiler Tpex, a HX NnpoH3eeneHHe OyaeT He Doanie
2?

Tenedonnas cranuma ofcnyxusaer 1000 aGonenton. B Tesenue yaca moboil aboHeHT He3aBUCHMO
OT OCTANLHBIX MOMKET CleNaTh Bel30B ¢ BepoaTHocTeio 0,005, TpeGyerca HalfTH BepOATHOCTL TOrO, YTO B
TeyeHHe yaca Oeu1o He Gonee 3 BBHI3OBOB.

Konrpoasnas padora x peiitHHr-KoHrpo/io Ne2
KonTtponsnas pabora Ne2 «Crnydaiinsie BeTHYHHEID
Bapuanr 1
[IyHKT 0XpaHbl CBA3AH C TPEMA OXpaHAEMBIMH 00beKTaMH. BepoATHOCTE NOCTYNICHHA CHTHANA © 3THX 00L-
extos cocrasnser 0,2, 0.3 u 0,6, cOOTBETCTBEHHO.
CoCTaBHThL 3aKOH pacnpe/ieNneHts ciydaifHOH BelHuHHbl — YHcia 0OBEKTOR, C KOTOPBIX NOCTYNHT CHrHANL
HaiiTn MatemaTH4eCcKOE OKHIAHHE W AMCIEPCHIO 3TOM CIy4aiHON BETHYHHBI.

[1noTHOCTE BEPOATHOCTH CAYYAHHON BENHYHHEL X HMCET BHI;

0, moux<l,
olx)=; % npul<x<b,
_I.'?. npux> b

Haiimn:
a) napametp b;
6) maTemaTHYeCKOE OKHIAHHE H AMCMIEPCHIO CTYHaHHOH BenuunHel X.

Cymma sKnana kineHTa cOeperatensHoro GaHka — 970 Cly4aiHAR BETHYHHA C MATEMATHYECKHM OKHIAHHEM
13 Thic. py6. u aucnepeuei 0,4, Menonbsys nepasencTso YeObimesa, OLEHHTL BEPOATHOCTH TOTO, YTO CYM-
Ma BK/1a/la Hayaqy BIATOrO BKIaA4YMKa OyAeT 3aknoyeHa B rpaHuuax ot 14 teic. py6. 1o 16 Thic. pyb.

1. X - HOpMalBHO pacrpenenéHHas ¢yyaiiHas BeTHYHHA C napaMmeTpaMH a =5, 0= 1.
Haiitu P(4 < X <6).

2. Cnyuaiinas pemmunsa (X, ¥) npHHHMAET 3HAYEHHs B TpeyroasHHKe X > 0, y > 0, x +
¥ < 1 ¢ paBHOMepHOii II0THOCTHIO. BEMuenuTs koaduumenT Koppensiuy.



Konrpoasnas pabora k peliTHHr-kontpo/o Ne3
Konrponenas pabora Ne3 «3DneMeHTH MaTeMaTHYECKOH CTATHCTHKHY
Bapuanr 1
3anava 1.

1. .Ilpencrasure HCXOAHYIO BEIGOPKY B BHIE CTATHCTHYECKOTO PAJA H H300pa3HTL ero
rpauuecks. [lpusectu rpadux sMnupH4eckoil GyHKIHHE pacrpeie/eH s,

2. OnpenendTb MOIY H MeIHAHY.

3. Omnpepenuts TOYEUHBIE OLEHKH [UIA CpeIHEro apu()MeTHIECKOI0, JIMCIEPCHH, Cpe-
HEKBaIPaTHYECKOT0 OTKIOHEHHS.

4. OnpejieMTh HHTEPBAIBHBIE OLICHKH 11 MATEMATHYECKOTO OXKUIAHHS ¢ YPOBHAMM
sHayuMocTd o = 0,05 u o = 0,01.

BapuanTe 3agasmii;

Ne ]

50.0; 61.7; 72.1; 80.9; 90.9; 51.2; 61.9; 73.4; 81.3; 91.3; 52.7;
62.8; 74.5; 82.4; 92.5, 63.7; 76.7; 82.9; 64.0; 77.7; 83.7; 66.1;
64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

Janaua 2

C nensto onpeneneHus cpefHell NpoJOIKHTENBHOCTH 00CIYKHBAHHA KIHEHTOB B IICHCH-
OHHOM (OHIE, 9HCIIO KJIHEHTOB KOTOPOIO 04eHb BEJIHKO, 110 cXeMe cobeTBeHHO-CyYaiinoii Gecno-
BTOPHOH BEIOOpKH nposesieno obcnenosanue 100 kmuenTos. Peaynsrarel 0bclie0BaHis NpeIcTas-
JIeHEI B TabmHie:

Bpems oGenyxnsanua, mun. <2 2-4 4-6 6-8 8-10 10-12 =12 Hroro

Yscino KIHEHTOB & 10 21 39 15 6 3 100

2
Hcnonsays X -kputepuii ITupcona, Ha yporne 3naunmocty 0,05 MpoBepHTS: THNOTE3Y 0 TOM, 4TO
ciyuaiiHad BelHYHHA X— BpeMs 0DCIyKHBAHHA KIHEHTOB — pacrpe/Ie/ieHa [0 HOPMAIbHOMY 3aK0-
Hy. [TocTpoKTs Ha OIHOM YepTeke rHCTOrpaMMy SMITHPHYECKOTO PACHPE/IEIEHHS H COOTBETCT-

BYHOIIYHY HOPMATEHYIO KPHBYHD.

JAJJAHHSA HA CPC

B uensx sakpenieHHs MpaKTHYECKOTO MaTepHaia H YIIyONeHHs TeOPETHUECKHX 3HAHMI 10
pasjienaM JHCUHIUTHHEL « Teopus BepoATHOCTEH W MaTeMaTHYecKas CTATHCTHKA» IPENONaraercs
BBINOJIHEHHE THIIOBBIX pacueTos. THNORBBIE pACYETHI BEIMOMHAIOTCH CTYIEHTOM CAMOCTOSTENRHO BO
BHEAYMTOPHOE BpeMs, TPH THIIOBLIX pacyeTa 3a ceMecTp.



Tunoroi pacuer Nel, Ne2 «Teopus seposiTHOCTEH»

1. B nepsoM smMKe 2 KpacHBIX H 5 CHHHX MAIOK, BO BTOPOM — 4 KpacHbIX ¥ 3 cunux. M3
NepBOro ANIMKa Nepenokuin 2 nanku Bo BTOPOI, TOCIE Yero 3 BTOPOTo HIHKA Hay a4y J0CTAIH
onuy nanky. Kakosa BepoATHOCTB TOrO, 4TO OHA KPacHoro usera?

2. BeposrHoCTh Ca4H CTYACHTOM KOHTpo/IbHOH pabotel B cpok passa (,7. Hafitn sepoat-
HOCTB TOI'0, YTO M3 5 CTYIEHTOR BOBpEMS CIaTYyT KOHTpPONbHYIO paboTy: a) poeHo 3 cTyaenTa; 0)
X0T4 OBI O/THH CTY/IEHT.

3. BexoecTs XxpaHsiierocs Ha cknaze sepHa pasaa 80%. Otbuparorca 400 sepen. Onpe-
JIEIIHTh BEPOATHOCTE TOTO, 4TO M3 0To0paHHbIX 3epeH B3oiayT: a) posHo 303; 0) ot 250 no 330.

4. KotnpoBku akuuii MoryT OBITh pasMeinieHsl B MlaTeprere Ha Tpex caiitax. Marepuan
ecTh Ha IepBoM caiite ¢ BeposTHOCTRIO 0,7, Ha BTOpoM — ¢ BeposaTHOCTEIO (.6, Ha TpeTeeM — C Be-
poaTHocThiO 0,8, CTyeHT nepexoaMT K HOBOMY CaHTy TONRKO B TOM CIy4Yae, €C/lH HE HaliaeT 1aH-
HBIX Ha mpeasiayueM. CocTaBHTh 3aKOH pacipe/ie/ieHus Yucia caiiToB, KOTOpbIE IOCETHT CTYAEHT.

Haiiu:

a) dyHKIHIO pacnpeneIeHus 3TOM Cay4aiHOH BETHYHHEL U TOCTPOUTE ee rpadik;
6) MaTeMaTHYECKOE OJKHIAHHE H JHCOEPCHIO 3TOH cly4aiHOH BEeTHYHHEL
5. Cnyu4aiinag BenunHa X MMeeT HOPMATbHEINA 3aK0H PAcIpeIe/IeHus ¢ napamMeTpa-

2
MEaun O
Haiitu:

2
a) napamerp O, ec/iM H3BECTHO, YTO MaTeMaTHYecKoe oxnaanne M(X)=5 u seposr-

oers P(2 <X <8) =0,9973;

6) BeposTHoCTE (x <o),
Tunosoii pacuer Ne3 «MaTemaTHYuecKan CTATHCTHKA

1. [Ipu ananuse cpennenymesoro goxoaa osno obcnenopano 100 cemeii. Briasneno, uto Ha

O/IHOTO 4JIEHA CeMBH B MECHAIl IPHXOIHTCA X =200 ThIC.py0. noxona npu $=50 Teic.py0. B npex-
MOJI0KEHHH HOPMAIBHOIO 3aKOHA ONpeaeaHTe J0MI0 ceMeli B ropose, goxon (X) HaxoauTes B rpe-
Zenax o1 150 Teic.py6. 1o 250 ThiC.pyD.

2. ObbeM 1HEeBHOH BRIPYHKH B 5 ToproeeIx Toukax coctasmm: 10, 15, 20, 17, X;. YuuThiBas,
yt0 X =16 Man.py6., onpenenuTe BEIGOPOUHYIO THCIEPCHIO S :

3. [lo nanaem 10 paGoraukos dupmMel, Ha koTopoii pabotaror 200 Yenosek, cpeaHeMecH Y-
Has 3apruiata passa X = 300 Teic.py6. npun $=90 Teic.py6. Kakas MHHHMaTbHAs cyMMa J0TKHA
OpiTh Ha cueTe GUpMEI (B MIH.py0.), 4ToObI ¢ BepoaTHOCTEIO 0.99 rapanTHpOBaThH BBLIAYY 3apria-
Thl BeeM paboTHHKaM.

4, C meneio pasMenieHus peknamsl 0bi10 onpomeno 400 tene3puteneif, B3 KOTOPBIX JaH-
HYH nepeaa4yy cMoTpaT 160 uyenorek. C joseputensHoii pepoaTHocTeio (.89 onpenenure, Kakyio
YaCTh TEE3PHTENEH B IyULIeM ClIydae MOMKeT OXBaTHTH peKiaMa.

5. B nacnopre KymieHHOro aBToMODHIIA YTBepiKjaaercs, 4ro pacxon Oensuna Ha 100 kM
npodera pased 10 maTpam. [114 OLEHKH COOTBETCTBHA JaHHOTO aBTOMOOHIA 3TOMY napameTpy Obi-
1o nposeneno n=10 HabmoneHnii, no pesyiasTaTaM KoTophix momyueno X =11.01 u §=11. Tpeby-
eTcs npH 5% ypoBHE 3HAYHMOCTH CIENaTh 3aKIi04eHHe 00 apToMobuIe.

6 Cnpaseyso nu npu a = 0.05 yreepaienHe npomrocepa, 4To €ro mepenady CMOTPAT
30% renesputeneii, ecnn w3 400 onpomeHHEIX JaHHYIO Nepeaady cmotpeno 100 venoek,

7. Ha npeanpusatuy pazpadotaH HOBBIH TEXHONOIHYECKHMH 1IPOLIECC BMECTO CYIIECTBOBAB-
wero. [IpoBecTH cpaBHHTEILHELT aHATH3 CYINECTBYIOWIETO H HOBOTO TEXHOIOTHYECKOTO MpoIecca
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no cefecroumoctTd npoaykiud. Jlis 3TOro Mo CyUECTBYIOME TeXHOIOIHH H3IOTOBICHO 1, =06
W3fenHit, cpesss ceBecTonMOCTh KoTophiX X, = 12 Teic.py6., S =2, a 1o HOBO# - 1, =7 u3je-

mait, X, =10 teic.py6., S; =3. Cunraere mi Bpl 1enecoobpasnbiv npi 5% YpoBHE 3HAYHMOCTH

BBECTH HOBYK) TEXHOJIOTHIO.

8. Ha moct Mapa ropoaa npetenayior asa kanauaara. Kommepueckuii Gank pemnn punan-
CHPOBaTh M30MpaTeNLHYI0 KaMmmaHuio ogHoro W3 HEX. Jlna Beibopa HauGonee mMepCleKTHBHOTO
KaHTHaaTa, GAHK BOCTIONL3OBAICA Pe3y/bTaTaMH ABYX OMPOCOB, COTIAcHO KoTopbiM H3 m=300 on-
POLIEHHBIX EPBOMY NPETEHAEHTY OTAATM npeanodrenne m =150 ropokan. AHATOTHYHO GbLIO
nomyueHo n;=300, nm>=120. MosHo 14 yreep:xaars Ha 5% ypoBHE 3HAYHMOCTH, YTO TOPOMKaHE OT-
AAKOT [pe/novTeHHe OTHOMY H3 KaHIHIaToB.

9. INpu McenenOBAHHH 3aBHCHMOCTH MeXKIY CpeIHemyleBbiM A0x0aoM (X) u cOepexeHus-

M (¥) 6euto obcnenosao n=I8 cemeii. Ilo pesyisratam naGmoneHuil nomyueso: X =120
Thic.py6., § =20, ¥ =20 ThiC.pY6., Sy =5, XY =2460.

Tpebyercs npu a = 0.05 onpeaenuTs HaIH4KE THHEHHO# cps3n npu X u V.

6.2. OuexHo4nbie CPeICTBA 1A NPOMEKYTOUHON ATTECTAUHNA CTYAEHTOB N0 HTOTaM
0CBOEHHS AHCUHILIHHBI

BOITPOCHI K 9K3AMEHY
(3 cemecTp)

Yacte 1. DnemeHTapHas TeOpPHA BEPOATHOCTEH.

1) Ilpeamer TeopHH BEpPOATHOCTEH, /IBAa MpH3HAKA CAy4aHHOTO ABIEHHA, MOCTYNAT Teo-
pun BeposTHOCTedl. [IpHMeps! NOCTPOEHHA HPOCTPAHCTB /IEMEHTaPHEIX HCXO00B,

2) BeposaTHOCTHOE NPOCTPAHCTBO B 3ana4e BeIOOpa ¢ Bo3BpamieHHeM: Habop ymopsio-
YeHHbIH H HEYIOPAIOYEHHBIH.

3) BeposTHOCTHOE NPOCTPAHCTRO B 3alade BhlOopa Ge3 BosspamieHus: Habop ynopsio-
YeHHBIH ¥ HeYIOpATOYeHHBIH.

4) BepoATHOCTHOE MPOCTPAHCTBO B 3a/a4y¢ pasMENICHHA pa3/IMuMMBIX YacTHII MO yPOB-
HSIM: pa3MenIenne ¢ sanpetom u Oe3 sanpera. CraruerHka Makceenna-boasnmana.

5) BepoaTHOCTHOE MPOCTPAHCTBO B 3a]aue pPasMEIICHHS HEPasIHYHMBIX YacTHIL MO
YPOBHAM: pasMerienue ¢ 3anperoM H Oe3 sanpera. Craructuxu bose-JHureiina u
Mepmu-/lupaxa.

6) TloHaTHE cay4aiiHoro coOBITHA, ONEPalHH Hal COOBITHAMH.

7) Onpenenenne anredpsl # o —anredpel COOBITHH, TeopeMa O CYMISCTBOBAHHM Haw-
MeHblel anredpsl ( o —anredpsl), conepkaimei 3a1anHEe COOBITHA.

8) Onpenenenne amredpsl # 0 —anredpsl cOOBITHH, J0Ka3aTh, YTO CHCTeMa COORITHH,
coIepKalas J0CTOBepHOe COOBITHE, 3aMKHYTAA OTHOCHTENLHO onepaiiH o0beanHe-
HHf W JIOTONHeHHs, obpasyer anredpy ( o —anrebpy).

9) OnpeneneHne BEPOATHOCTHOH MEpPBI, BEPOATHOCTE CYMMBbI COOBITHIL (/1% HECOBMECT-
HBIX COOBITHI B A8 npon3BoisHE). O6mas dopmya.

10) Onpenenenne BepoOSTHOCTHON MepEl, IPHMEPB! KIACCHYECKOH M reoMeTpHYECKOoH Be-
poATHOCTEI.

11) INapagnokc beprpana.

12) ITpuMepbl KOHEYHLIX BEPOATHOCTHBIX MMPOCTPAHCTE (OHHOMHANIBHOE H MOMTHHOMHATE-
HOE paclpeje/eHns, FHIepreoMeTpHIecKoe)

13) OnpeneneHne yCIOBHOH BEPOSTHOCTH, €€ CBOHCTBA.
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14) BepodarHocTe NpoH3BEICHHA NPOH3BONBHBEIX coOwITHIL, obwmada Qopmyna, Qopmyina
Baiieca.

15) . Ilonnaa rpynna coOerruii, gopMyna nonHoH BEPOSTHOCTH.

16) Tlonwasa rpynma coObITHH, MOHATHE ANPHOPHON H ANOCTEPHOPHOH BEPOATHOCTEN,
Teopema baifeca.

17) Onpenenenne »n HelaBHCHMEIX B coBOKynHOCTH cobbrtui. [lokasare, uyto w3 no nap-
HOIi He3aBHCHMOCTH HE clIeIyeT He3aBHCHMOCTE B COBOKYITHOCTH.

18) [Ipavoe npouseeeHue BEPOATHOCTHRIX [IPOCTPAHCTB KAK CICHHAIBLHOE BEPOATHOCT-
HOE NMPOCTPAHCTRO, CBA3AHHOE C HE3aBHCHMBIMH COOBITHAMH.

19) Cxema bepuynnu: TpaTHIHOHHAS NOCTAHOBKA 3a/1a4H W MOCTPOEHHE BEPOATHOCTHOIO
NpOCTPaHCTBA.

20) Cxema bepuynnu. JlokaneHas H HHTErpaIbHAA NpeaeibHble TeopeMbl Myaspa — Jlan-
naca. HepasencTso beppu — Dccena.

21) Cxewma bepuyann. Ipenensuas teopema Ilyaccona. Hepasenctso [Ipoxopoga.

Yacte 2. CiyuaiiHele BeTHYHHEL.

1) Onpenenenue ciydaiiHoil BeTHYHHEl U CBAZaHHEIX ¢ Hel MOHATHIL pacnpeieieHns
()YHKLHE pacripee/leHHs.

2) JluckperHsle caydaiHble BeJIHYHHBL, 3aKOHBI PACTIpeIeicHHA, MPHMEpPSI (pacnpeiee-
Hue bepuynu, GunomMHanbHOE pacnpenenenne, pacnpenencHue [lyaccona).

3) MaremaTHyeckoe OXHIAHHE THCKPETHOH CTy4aifHON BEIHYHHBI H €r0 CBOHCTEA.

4) MaremaTiyeckoe OXMIAHHE JHCKPETHOH ciyvaiiHoil BenM4YHMHEL, MMEIONIEH pacnpe-
nenexnne bepHynin, OuHOMHBaNBHOE pacnpeielicHue, pacnpeneaenne [Iyaccona.

5) [ucnepchs H cpelHekBaJpaTHYecKoe OTKJIOHEHHE AHCKPETHOI chayudaiHoil BenudH-
HbI, CBOHCTBA THCTIEPCHH.

6) Onpenenenne He3aBHCHMBIX CIy4alHEIX BenH4HH. MatemarHdeckoe OMHIAHHE MPO-
H3BEIEHHS H THCIEPCHA CYMMBI HE3ABHCHMEIX CY4aiiHEIX BETHYHH.

7) OnpeneneHue KOBapHALNH, CBA3b MEAJY HE3aBHCHMOCTEIO CIIVYAHHBIX BEJHYHH H
PAaBEHCTBOM HYJ/IKO KOBapHAIIHH.
Onpenenenne kodddunnenta koppenauun. lokazats yTeepaienue:

plé &)=1 & &=af+e.

8) Mucnepcus ciayuaHHOH BenHYHMHBL, HMeomed pacnpeaenenue Bepuyiim, GuHoMH-
AlLHOE pPacrpeeeHHe.

9) JNucnepcus cnyyaliHoil Benuynnsl, uMeromeii pacnpenenenue [Tyaccona.

10) llemma Mapkoga, HepaBencTBO YeOriuesa, npasuio "tpex o,

11) ABcomoTHO HenpephiBHBIE CTy4aiiHbIe BETHYHHEL CBOCTBA IUTOTHOCTH pacrpeele-
HHA.

12) PaHoMepHOe pacnpesiesieHHe: MIOTHOCTE H QYHKUHS pacnpeneieHns ¢ rpahuxamu.
Yucnossle XapaKTepPHCTHKH.

13) Pacnpenenenne Ko H ero ocobeHHOCTH.

14) HopmanbHoe pacnpenenense: I0THOCTs H QYHKIMA pacnpeneneHus ¢ rpadHKaMu.
CMBlcn napaMeTpoB pacnipee/ieHus.

15) MHoromMepHsIe THCKPETHBIE ClyYaiiHble BETHUYHHEL ONpeaeIeHHe, COBMECTHEBIH 3aKOH
pacnpeneneHus, 0JHOMEPHEIE H YC/IOBHBIE 3aKOHEI pactpeieleHHs.

16) ABcomoTHO HenpepbiBHbIE JBYMEPHBIE BEMHYHHLL JIByMEPHas, OIHOMEDHBIC M Yc-
JIOBHBIE IUIOTHOCTH pacipeielieHAs

17) IlnoTHOCT ABYMEPHOIO HOPMATBHOTO pacTIpeleleHHs, CMBICH NapaMeTpoB pacipe-
JeTIeHHA.

18) CoBMecTHAS MJIOTHOCTE ABYX HE3aBHCHMBIX HOPMATBHO pPACTIpe/Ie/IeHHBIX CITYYaiHBIX
BeTHIHH. JlOKa3laTh yTREpPAKICHHE:
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€CIIH JIBYMEpHaA clydaiHas BeTHIHHA (& £,) mveer HopManbHOe pacnpesienenie i
mv(.f] é_’:'l}= 0,10 & &, - He3aBHCHMEIE Ciy4aliHble BETHIHHEL.

19) @yHEIHA coyyaiHBIX BeHYHH, (opMyNa 1 HOBOH IIOTHOCTH Paclpeie/leHHA.

20) [110THOCTB CYMMBI HE3aBHCHMBIX CTy4YaiHbBIX BeTHYHH.

21) [NpouzBoasamse GyHKIUHK: onpee/eH e, TPUMEPHI H CBOHCTBA.

22) IMpoussoaAnise (GpyHKIHE: BeMECIEHHE (HaKTOPHATBHBIX MOMEHTOB, IIPHMEpEL.

23) I1ponzpoasniie (hyHKIMH CYMMEI HE3aBHCHMBIX cnydainbrx penuunn. Jlokasarenscr-
BO MpefensHoli Teopemsl [lyaccoHa ¢ HCNOIB3OBAHHEM IPOU3BOASIIHX (DYHKIIHIA.

24) Onpenenenue xapaKTepHCTHYECKOH (HYHKIHH Cy4aiHOH BeIHYHHbI, IPHMEPLIL.

25) XapaktepucTiyeckas GpyHKIHA pABHOMEPHOTO pacnpeie/IeHus.

26) XapakTepucTHyeckas (yHKIHA HOPMaNBHOIO pacrpeiefeHHs.

27)Ucnone3ys paBeHCTBO @f.”{t} |:-|:| =i*ME*, nna seex k<n M|E"| < oo, Haittu nen-

ER
=

TpaIbHEIE MOMEHTEI CIYy4aifHOi BENHYHHE], PaclpeleneHHON 110 HOPMATEHOMY 3aK0-
HY.

28) JlokasaTh, 4TO CyMMa HE3aBHCHMEIX CNYYafiHBIX BEIHYHH, HMEHOLIHX HOPMAalbHOE
pacrpeeneHHe pacnpene/ieHa HOpMaibHO

29) 3akon OONBINMX YHCEN.

30) LlenTpansHad npeaenbHas TeopeMa.

Yacts 3. DneMeHTh MATEMATHYECKOH CTATHCTHKH.

1) IlonsTHe BRIGOPKH, MOJHIOHEl YaCTOT H OTHOCHTE/IBHBIX YACTOT, THCTOrPAMMA H OM-
nupHYeckas (PyHKIHA pacnpeielncHH.

2) TlonsTHe o crarHcTH4YecKOl OlIEHKE NapaMeTpoB, CBOHCTBA OLEHOK (COCTOATENb-
HOCTh, HECMEIEHHOCTE, 3P (PeKTHBHOCTE).

3) Ouenka seposTHocTH "ycnexa" B cxeme beprynm.

4) OnTHMaIBHOCTE OIIEHKH BeposTHocTH "yerexa" B cxeme bepnynmn.

5) Metons! mony4eHHs TOYEYHBIX OLEHOK.

6) 3akoHEl pacnpelencHHIl BEIDOPOYHBIX XapaKTEPHCTHK, HCNONB3YeMBIE MPH OLEHKE
napaMeTpoB.

7) WUHTepBanbHEIC OLEHKH MapaMeTpOB paclpeieneHHi: onpe/elneHne, NoCcTpoeH e J1o-
BEPUTENBHOr0 HHTEpBATa Ul MATEMaTHYECKOrO OXKHIAHHA [TPH H3BECTHON JHCrep-
cu. (Bribopka H3 HOpMATBHOTO paclpene/IeHHs.)

8) IlpoBepka cTaTHCTHYECKHX FHIIOTE3 O MAPAMETPAX PACTIPEISICHMA.

9) 3anaya KOppeNMAUMOHHOIO AHATH3A.

B koHue cemecTpa CTYAEHTHI CHAKOT IK3AMEH MO JMCUMIUIHHE «TeopHs BepoATHOCTEH M
MAaTeMaTHYeCKad CTATHCTHEAY, JK3aMeH CHACTCHd YCTHO, MO EHI[EI‘E.M.. B KOTOPEIX IMPEACTABICHO 74
Bonpoca W3 nepedds «Bonpocel s oK3aMeHa» H 3 3agaum (Mo OHOH H3 Kamaoro pasnena JqMc-
LHITHHEEL),

3TH CpEJICTEA B LIENOM MO3BOJAIKOT OLEHHTE CTEIEHE YCRBOCHHA TEOPETHYECKHX 'JI-IaHHﬁ;
IIpHGﬁpETEHHbIE CTYICHTAMH ITPAKTHYECKHE YMCHHA, d TAKMKE ]IquJEECHDHﬂJIbHBIE KOMIIETCHITHH
CTYJIEHTOB.
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7. VYYEBHO-METOJHWYECKOE H HH®OPMATIHOHHOE OBECNTEYEHHE
JAHCHHILIHHBI

7.1. OcnoBHas AHTEpaTYpa

1. BepoarHocTs ¥ craTHcTHKA [DnekTpoHHBIH pecype]: yuebHoe nocodbue [ B. b. MoHcuk,
A. A, CkpomamkoB. - 3-e m3a. (an). - M. BMHOM, 2015. Pewxwsm moctyma:
http://www.studentlibrary.ru/book/ISBN9785996329762.html, no napomio.

2. Harnannas maremaTudeckas CTaTHCTHKA [DneKkTpoHHBIi pecype]: yvuebuoe nocobue /
Jlaryran M. B, - 5-e w3x (3n). - M. BHHOM. 2015. Pewxum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785996329557 html, no naposo.

3. Jlekumu nmo TeopHH BepOATHOCTEH H MaTeMaTHYecKoil crarHcTHke [DnekTpoHHbli pe-
cype]: yuebunk / [lpoxopos 10.B., [lonomapenko J1.C. - 2-e u3n., Henp. 1 gon. - M.: Mznarenserso
Mockosckoro rocyaapcrseHHoro ynusepentera, 2012. - (Knaccuuecknii ynnsepeutercknii yuet-
HHK). Pexxum moctyna: hitp://www.studentlibrary.ruw/book/ISBN9785211062344 htmlb, no napo:mo.

7.2, lonoauTeILHAR JIHTEPATYPa

1. Bepoarrocts: B 2-x k. Ku. 1. [Dnexrpounsrii pecype] / llupser AH. - 4-e u3a., ne-
pepabor. H JIOIL. - M.: MILIHMO, 2007, Pexum aocTyma:
http://www studentlibrary. ru/book/ISBN9785940571056.html, no napomo.

2. BeposrHocts: B 2-x ku. Ku. 1. [Dnexrponssiii pecype] / lupses A H. - 4-¢ w3n., ne-
pepabor. H JoI1. - M.: MITHMO, 2007. Pexum JOCTYIIA:
http://www studentlibrary. ru/book/ISBN9785940572534 . html, no napomo.

3. Teopus BepoATHOCTEH A1 IKOHOMHCTOB [DneKkTpoHHBIH pecypc]: ydebHOe nocobue /
JLB. bonpmakosa. - M.: @wunancet u  cratvctHka, 2009.  Pemum  joctyna:
http://www.studentlibrary.ru/book/ISBN9785279033560.html, no napomo.

4. Maremaruyeckas cTaTHcTHKa [DnextponHsli pecype] / Makeumor HOJI. - M.: Ilpo-
cnext, 2015. Pewum nocrynma: http://'www.studentlibrary.ru/book/ISBN9785392186662.html, no
Napoio.

7.3. lIporpaMMHO€e H KOMMYHHKAIIHOHHOE o0ecniedenne

. Mathcad

. MAPLE

. MATLAB

. STATISTIKA

o ad )

8. MATEPHAJIbHO-TEXHHYECKOE OBECINEYEHHE JUCLHHUILIHHBI

e Ne 101 - JlekumoHHas ayIHTOPHA, KOMHYECTBO CTYAEHYECKHX MECT — 56, rmiomans 63 M° .
OCHAIEHHE: MYJIbTHMelHoe obopynosanHe (mpoekTop MyILTHMeauiiHslii Epson “EB-
WI18” B kommnexTe ¢ nononHuTensHbM Kabenem Belsis VGA 15m, sxpan Lumien), nocka
HACTEHHAA..

®  DJIeKTPOHHbIE yyeDHBIC MAaTEPHANIL] HA KOMIIAKT-IHCKAX.
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