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1. KOMl’[eTeHHI/II/I H HWHIMKATOPLI HX JOCTHKCHMS, MMpPOoBepsieMbie TaHHLIMH
OLICHOYHBIMHU MaTEpHAIaMHU

Lenbto 0CBOEHUS TUCIMIUIMHBI ABJSETCS (POPMUPOBAHUE CIICAYIONIMX KOMIIETSHIINH:

OIIK-1 CriocoGen ucnonb30BaTh B MPO()ECCHOHATBLHOM ASSTEIHPHOCTH OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX M OOLICMHXEHEPHBIX JUCLUUIUINH, IPUMEHATh METOIbl MAaTEeMaTHUYECKOTO
MOJIETTUPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTATbHBIX UCCIIEI0BAaHUM;

BK-1 CniocoGeH nmpuMeHsTh 001I1e U CIeHUAIN3UPOBaHHBIE KOMITBIOTEPHBIE IPOTPAMMBI
IIPU pElIeHUH 3a7a4 MpodeccrnoHalbHOM e TeNbHOCTH

PesynpTaTamMu 0cBOEHMS IUCLUIUIMHBI ABIISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHITNH:

POOIIK 1.1 3nHaer (¢yHOaMeHTalbHbIE  3aKOHbl  E€CTECTBEHHOHAYYHBIX U
OOIIEH)KEHEPHBIX TUCIUIUINH U MaTEeMaTHYECKUE 3aKOHBI

POBK 1.1 3naer mpaBuia ¥ NPUHLUIBI IPUMEHEHUS OOIIMX M CHELHATU3MPOBAHHBIX
KOMITBIOTEPHBIX MPOTPaMM ISl pEIIeHUs 3a/1a4 MPo(ecCUOHAIBHOM 1eATeIbHOCTH

2. OueHOYHBIC MaTepPHAJIbI TEKYLIEr0o KOHTPOJISI U KPUTEPHH OLlCHUBAHUS

DNEeMEeHTHI TEKYIEro KOHTPOJIS:
— KOHTpoJIbHas paboTa

Kontpoasnas padora 1 (POOIIK-2.1, POOIIK-2.2)
KonTponsHas paboTa cocTout u3 3 3a1ad.
[Tpumeps! OnneTos:

Bapuanr 1

3amaua 1. Cpenu ydamuxcs IByX KJIaCCOB 0Ka3aj0Ch, YTO B MIEPBOM KJ1acce 3a00J1eu
BeTpsiHKOM 20 yueHUKOB u3 24, a Bo BTopoM — 15 u3 26. Haiitu BEpOsSITHOCTB TOTO, UTO
CIIy4aifHO BBIOPAHHBIIN cpeau IBYX KIIACCOB YUEHHUK, OONCIOUINI BETPSHKOMN, YUUTCS B IEPBOM
KJ1acce.

3anava 2. B myHKTe TaMOKEHHOTO MMAacOPTHOTO KOHTPOJIS paboTaloT JBa MHCIIEKTOPA,
IpUYeM MEPBbII HHCIEKTOP MpoBepseT Ha 5% mtoael 6oblie BToporo. BeposTHOCTH TOro, 4To
IIEPBbII MHCIIEKTOP HE BBIABUT NpecTynHuka, pasHa 0.01, Bropoit — 0.02. HaiiTu BeposTHOCTH
TOT0, YTO MPECTYIHUK, YJAYHO MPOIIECIIINA TAMOKEHHBIH KOHTPOJIb, IPOBEPSIICS BTOPBIM
MHCIIEKTOPOM.

3anaga 3. BeposTHOCTE neperopanus JlaMoudku 3a 3 roga pasHa 0.2. Onpenenursb
BEPOSTHOCTH TOTO, YTO U3 IIECTH JIAMIIOUYEK Yepe3 3 rojia OCTaHyTCsl paboYNMHU:

a) JIB€ JIaMIIOYKH;

0) OoJsiee TBYX JIAMITOYCK.

OTBeTHI:

3amaua 1. 4/7

3amada 2. 40/61

3amada 3. 0.01536, 0.98304

Bapuanr 2.

3anmava 1. Opranuzaropamu BUKTOPHHBI ObUTO KyIuieHO 10 KopoOok KOH(ET B KauecTBe
IIPU30B, IPUUEM YETHIPE OJHOTO, U IO JIBa — BTOPOI'0, TPETHEr0 U UeTBepTOro Buja. Haiitu
BEPOSITHOCTH TOTO, UTO CPE/IU B3SATHIX IIECTH KOPOOOK KOH(ET OKa)KeTCs TpU NEPBOro BUja, 1BE
— BTOPOTO U OJIHA — TPETHETO.

3anmaya 2. /IBa mydHHKa CTPEISIM MO LEIU OOYEPETHO IO OJHOMY pa3y. BeposTHOCTb
IornaiaHus nepeoro Jgy4Huka pasHa 0.6, Broporo — 0.3. ITocne BeICTpenoB 0Ka3anock, 4To B



LIeNIb NTonaJia oj1Ha cTpena. KakoBa BEpOSTHOCTB TOTO, UTO 3Ta CTpejia NPUHAMIEKHUT IEPBOMY
cTpenky?

3anaua 3. BeposTHOCTb 3a0pocuTh Msiu B Kop3uHy paBHa 0.6. KakoBa BeposTHOCTB TOTO,
YTO U3 IIeCTU OPOCKOB OyAET HE MEHEe YEThIPEX MOoTMagaHuil?

OTBeTHI:

3amaua 1. 4/105
3amgaya 2. 2/3
3amaua 3. 0.54432

KonTpoasnas padora 2 (POOIIK-2.1, POOIIK-2.2)
KontponbHas pabora coctouT u3 3 3a1ad.
[Tpumeps! OuieTOB:

Bapuanr 1
3agaya 1. B Tabnume mnpuBeneHBl pPe3yibTaThl H3MEPEHUH POCT MPU3BIBHUKOB.
[IpoBeputh, ucnonb3ys kputepuil Ilupcona, rumoredy o coriacuu HaOJMIOACHUHA C 3aKOHOM

HOPMAaJIbHOTO pacipeiesieHus, IPUHSB ypoBeHb 3HaYuMOCTH 0.05.
?COI\:)T 150 -160 | 160 -170 | 170 - 180 | 180 - 190 | 190 - 200 | 200 - 210
m, 24 112 190 109 23 2
3anayva 2. Jlana ¢pyHKIMS pacnpeeleHus HeMPepbIBHON CITy4aifHON BEIMYUHBI X:
0 npu x < 0,
F(x):[—;—x" npu 0 << x <2,
1 npu x > 2,

Haiinem mioTHOCTh pacmpeneneHusi, NOCTpouM Tpaduk 3TOM (QYHKIMM U Halaem
BEPOSATHOCTH TOT'O, YTO B PE3YyJIbTaTe MCHBITAHUS CilydaiHas BeJWYMHA X NPUMET 3HAUYECHUE B
untepsaie (0.5; 1.5).

3anaga 3. JluckpeTHble cilydaliHble BEINYUHBI X U Y CIEIYIOIMMH 3aKOHAMHU
pacrpenenexHus

X110 1 2 |3 4 |5
P 10.05/025]04]0.1 |0.1]0.05
5
Y|[-2 [-1 |0 |1 2
P10.6]0.2]0.1]0.08]0.02

Haiit 3ak0oH pacnpeneneHus ciiy4yaiHo BeJUndHbl Z=X+Y

OTBeTHI:
3agaua 1.
m sigma
175.02 9.63
D(x1) p(1) p()*n Xi(1)
1 160 0.8810 | 0.0595 2736 | 0413
2 170 0.3978 | 0.2416 111.15| 0.007
3 180 | -0.3946 | 0.3962 182.26 | 0.329
4 190 | -0.8800 | 0.2427 111.63 | 0.062
5 200 | -0.9905| 0.0553 27.61 0.246
6 1000 | -1.0000 | 0.0048
X1 1.056




CT.CcBA0O

Bl 3
3amaya 2.
0
f' r 3 T
Jlx)=q=x"
8
0
P=13/32.
3anayva 3.
3 1 0 1 2 3 4 3 § !
0,03 | 0,16 0,295 0,199 0,151 0,102 | 0,04 0,016 | 0,008 0,001
Bapuanr 2.

3anava 1. 3agaHue o MaTeMaTUKU COCTOSIIO U3 § yrpaxHEeHUM. Pe3yapTaThl KOMYECTBA
BBITIOJTHEHHBIX 3a/1aHui cpeau S50 MIKOJIEHUKOB MTPUBEACHEI B Ta0nuie. [IpoBepuTh, HCIONB3Ys
kputepuii [Tupcona, runoresy o coraacuu HaOMIOACHUN ¢ OMHOMUHABHBIM 3aKOHOM
pacrpesiesieHus, IPUHsB YpoBeHb 3HAUNMOCTH (0.025.
Kon-Bozamaumuii | 0| 1 | 2 3 4 5 6| 7 |8
m, 5123163 10 [ 146| 11 |60 |26]|2
8 7

3a;laqa 2. CJIy‘-IafIHaH BCIIMYHHA X, IMpUHHUMAromasa moJIOKUTCIbHBIC 3HAYCHHA, UMCCT

(x)= 2ax —ax® . y N
IJIOTHOCTB BEPOATHOCTHU flx)=cax —ax . HaI/I,I[I/ITe T'paHULIbI 3HAUYCHUHN CITYYaUHOU BCIINYHUHBI

X, mapaMeTp a ¥ MaTeMaTH4eCcKOe OXKUIAHUE CIIy4allHOW BEJIMYNHBI X.

3amaua 3. /luckpeTrHble ciydaiiHbie BeTUUUHBI X U Y CIEAYIONIMMHU 3aKOHAMH
pacrnpeneneHus

X0 1 |2 3 |4 5
P |1005(0. [0.15]040.2 |0.05
1 5

Y |-2 -1 0 |1 [2
P 10.02]0.08]0.1]0.2]0.6
Haiitu 3akoH pacnpeneneHus ciyyaiiHO BennuHbl Z=X+2Y

OTBeTHI:
3amaua 1.
1 m(i) 1*m(i) | c(n,i) p(i) n*p(i) xi(1)
0 5 0 1] 0.0040 2.2000 | 3.5636
1 23 23 81 0.0310 17.0500 | 2.0764
2 63 126 28 | 0.1090 59.9500 | 0.1552
3 108 324 56 | 0.2190 120.4500 | 1.2869
4 146 584 70 | 0.2730 150.1500 | 0.1147
5 117 585 56 | 0.2190 120.4500 | 0.0988
6 60 360 28 | 0.1090 59.9500 | 0.0000
7 26 182 81 0.0310 19.2500 | 3.9773
8 2 16 1] 0.0040
11.272
550 X1 9




CT.CBOOOJ

bl 7
3amaua 2. 0<X <2,a=3/4, M[X ] =1
3anayga 3.
-4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9

| 0,001 | 0,002 | 0,007 | 0,016 | 0,022 | 0,043 [ 0,045 | 0,064 | 0,085 | 0,145 [ 0,14 | 0,25 [ 0,15 | 0,03

Kpurepunu onienuBanus:

Pe3ynpTaThl KOHTPOJIBHOW PAOOTHI ONPENEISIOTCS OLIEHKAMU «3a4TEHO», «HE 3aUTEHOM.

OneHka «3a4T€HO» BBICTABJISIETCS, €CIU PELIEHbl BCE 3a7aud 0e3 OmMOOK WM ¢
HEOOJIBLIIMMH TOMapKaMH.

OneHka «He 3a4TEHO» BBICTABIISETCS B IPOTUBHOM CiIydae.

3. OueHo4YHble MAaTepHaJIbl HTOTOBOI0 KOHTPOJIS (MIPOMEKYTOYHOM aTTrecTaluu) v
KPHUTEePHHU OLIeHUBAHUS

buner Ha 3a4eT ¢ OLIEHKOH COCTOUT U3 JABYX HacTel: 2 TEOPETUUYECKUX BOIIpOca U 3a/aua,
npoBepsronux goctwkenuss POOIIK-2.1, POOIIK-2.2. OTBeTbl Ha BONPOCH! U PEIICHUE 3a]1aun
0(OpMIISFOTCSI MUCEMEHHO B pa3BEpHYTOH Gopme.

[lepeueHb TEOPETUYECKUX BOIIPOCOB:

1. Cnyuaitabie coObiTus UX Kinaccudukanms. JleicTBysI HaJl COOBITHUSIMU.

2. Krnaccudeckoe omnpeeneHne BepOsSTHOCTH.

3. CraTucTrueckoe oInpeeeHIue BEPOSITHOCTH.

4. I'eomeTpuyeckoe onpeeneHne BEpOITHOCTH.

5. CBoiicTBa BEpOSATHOCTEN.

6. [IpaBuiio yMHOXKEHHS B KOMOMHATOPHKE.

7. [IpaBusio CymMMBbl B KOMOUHATOPHKE.

8. Yucno coueranuit. Yucio pa3mMenieHuin.

9. VY C10BHBIE BEPOSITHOCTH.

10. BepositHoCTh IpOM3BeeHUs cOOBITHI. He3aBUCHMOCTB COOBITHIA.

11.  BeposATHOCTH CyMMBI COOBITHH.

12. [TonHast BEpOSITHOCTS.

13. ®opwmyia baiieca.

14. HeszaBucumpblie ucnbitanusi. Cxema bepnymnu. @opmyina bepnymiu.

15.  IlpenenbHble TeopeMbl B cxeme bepHymin (teopema Ilyaccona, TeopeMbl
Myagpa-Jlamnaca).

16.  I[lmoTHOCTBH pacmpenesieHus CydailHONW BETUYUHBI.

17. OyHKIMSA pacnpeeieHUs CIy4YalHOW BEJIMYUHBI.

18.  IlokazaTenbHBIN 3aKOH pacHpe/eICHusI.

19. bunomuHanbHOE pacnpeneeHue.

20.  Pacnpenenenue Ilyaccona.

21. PaBHOMepHOE pacripeneneHue.

22.  HopmanbHbIH 3aKOH pacipeieieHHUs.

23.  YucnoBble XapaKTEPUCTHUKU CTATUCTUYECKOTO pacHpe/IesICHuUsI.

24, Craructuueckoe pacnpeiesieHue BEIOOPKH.

25.  T'enepanpHas U BBIOOPOUYHAsi COBOKYITHOCTH.

26. CrnydaifHasi BeTMUMHA. 3aKOH pacnpeeeHUs] JUCKPETHOM CITydaifHOW BETUYMHBI.

27.  YwucnoBble XapaKTEPUCTHUKU CTATUCTUYECKUX PSIOB.

28.  HurtepBanbHOE orleHUBaHUE. JloBEepUTENbHBIE HHTEPBAJIBIL.

209. ['ucrorpamma gacToT.

30.  Kpurepuii [Iupcona.



[Ipumepsl 3amau:

3amaua 1. B cpegHeM msATas yacTh € MOCTYHAOIIMX B MPOAAXy aBTOMOOMIEH
HeKkoMIulekTHa. HaliTu BeposiTHOCTB Toro, uTo cpeau 10 aBToMoOMIIel nMeeT HEKOMILIEKTHOCTb
TPHU aBTOMOOMIIS.

3anmada 2. Ha nonke ctosaT 10 KHUT cpeir KOTOPBIX TPU KHHUTH 110 TEOPUH BEPOATHOCTEH.
Haynauy Oepytcst Tpu kHuru. KakoBa BepoOSITHOCTB, YTO Cpeau OTOOpPAHHBIX XOTS OBl OJHA
KHUTA [10 TEOPUU BEPOSTHOCTEM?.

Kpurepuu oneHnBaHus:

Pesynbpratel 3aueta C OLIGHKOW ONPENEISIOTCS OLICHKAMH «OTJIIMYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBLHOY.

OneHka «OTIIMYHO» BBICTABIIAETCS, €CJIM CTYJEHT MMEET CUCTEMATHUYECKHUE 3HAHHUA 110
MpeIMeTy, Jajl NMpaBUIbHbIE OTBETHl HA TEOPETHUYECKHUE BOIPOCHI, MPABMIIBHO PEIIWI 33/1a4y U
MOJKET OTBETUTH Ha J1000i BOMpoc.

OneHka «XOpouIo» BBICTABISETCS, €CIM CTYJEHT MOXKET c(hOpMYIHPOBATH OOJIBIIEHCTBO
TEOPEM U BBIBOJIOB II0 TEOPETMUECKON 4YacTW W BIAAECET METOAMKAMM PEUIEHMs 3a7ad, HO
MMEIOTCSI TPOOEITBl B 3HAHUSX.

OneHka  «ylOBJIETBOPUTEIBHO»  BBICTABISETCS, €CIM  CTYACHT JIEMOHCTPUPYET
(dbparMeHTapHbIe 3HaAHHUS B OTBETE HA TEOPETUYECKUE BOIMPOCHI U HE CIIOCOOEH CAMOCTOSATEIbHO
pELINTh 3aa4y.

OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISETCS, €CIIM CTYACHT HE YAOBJIETBOPSET HU
OJIHOMY U3 IIPUBE/ICHHBIX BBIIIE KPUTEPUEB.

4. OneHo4HbIe MaTepHAJIbI Ji ) ¢ NMPOBEPKHU 0CTATOYHBIX 3HAHM U
(chopMHPOBAHHOCTH KOMIIETEHIIHIA)

3amaun

3amaua 1 (POOIIK-2.1, POOIIK-2.2.)

VY cbopuiuka umeercs 10 geraneit, Maao OTIMYAIOIIKUXCS JIPYT OT Apyra. M3 HUX mIecTh
MEPBOTO YEThIpe BTOPOro copToB. KakoBa BepOSITHOCTH TOTO UTO CpPEOU YETHIPEX B3STHIX
OJTHOBPEMEHHO JeTaiei XoTst ObI 1 copra.

3amaua 2 (POOIIK-2.1, POOIIK-2.2.)
BeposTHOCTB TOTO, YTO Maccakup ONo3AaeT K oThpasieHuto noezna pasua 0,001. Haiitu
BEPOATHOCTH TOro, u3 1000 maccaxxupoB ono3aaer 5.

3agaua 3.

JlaHa IIIOTHOCTH BEPOSITHOCTH CIy4YaiiHOM BennuuHbl X. Haiinute MmaremaTuyeckoe
OXXHJaHUe, TUCIIEPCHUIO CIydailHON BennunHbl X. HailauTe BeposSATHOCTH TOTO, UTO B pe3yJibTaTe
UCTIBITaHUS CIIy4aiiHas BeTUYMHA TpUMeT 3HadeHue B unrepsaine (0.5; 1).

0  mpu x <0,
px) = ?13- x npu 0 < x < 4,
0 npH x> 4.

OTBETHI:

3amaua 1. 1/14

3amaua 2. 1/120e.

3amaua 3. M[x] =8/3, D[X ] =8/9,p = 3/64.

Nudopmanus o pazpadorunkax

Bopsenko Eprennii MiBanoBu4, a.¢.-M.H., fo1., kad. IlpuknanHoi ra30Boil AMHAMUKU U
roperust ®TO TI'Y, 3aB.kad.
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