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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB M cojepkaHue NPAKTUUECKUX 3aHATUN HalpaBiieHbl Ha peanusaunuio denepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOI0 CTAaHAAPTA CPEAHEr0 NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymieii 1unakTHUECKON 1eNbI0 MPAKTHUECKUX 3aHATHH SBIsieTCs: popMUpOBaHUE y4eOHBIX
IPAKTUYECKUX YMEHUH (YMEHUH pelaTh 3a/laud IO MaTeMaTHKe), HeOOXOAMMBIX B IOCIEAYIOIEH
y4eOHOI 1eITeTbHOCTH.

B cootBercTBUM ¢ pabodyeil mporpaMMoi ydyeOHON MUCHMIUIMHBI « Teopusi BEpOSITHOCTEH U
MaTeMaTHyecKas CTAaTUCTHKa» IPEAYCMOTPEHO IPOBEACHUE IPAKTUUYECKUX 3aHATUN. B pamkax
[IPAKTUYECKOr0 3aHATHSI OOy4yaroIMecs: MOTYT BBINOJIHATh OJHY WM HECKOJIBKO IPAKTHYECKHX
pabor.

B pe3ynbrare ux BBIIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembs:

- IPUMEHATh CTAHJAPTHBIE METOAbl U MOJEIH K PELICHHUI0 BEPOSTHOCTHBIX U CTATUCTHYECKUX
3ajady;

- HCIOJIB30BATh PacyeTHbIE POPMYIIbI, TAOIUIIbI, FPpaUKU IPU PELIEHUU CTATUCTUYECKUX 3a/1a4;

- NPUMEHATb COBPEMEHHBIE IAaKEeThl NMPUKIAJAHBIX MPOrPaMM MHOTOMEPHOIO CTAaTUCTHUYECKOIO
aHaIn3a.

ConeprkaHye MPAKTUUECKUX 3aHSITUI OPUEHTUPOBAHO HAa MOATOTOBKY 00Y4aIOIIUXCSl K OCBOSHUIO
Npo(eCCUOHATIBHOIO  MOJYJISL  MPOrpaMMbl  IOJATOTOBKM — CHELMAIMCTOB  CPEAHEro 3BeHa 110
CIIELMAIBHOCTU. A Takke (GOPMHUPOBAHUIO 0OU4UX KOMHIEM EHUUIL:

OK 1. BeiGupath crioco6bl perieHus 3aaay npodeccuoHalIbHOM IesTeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 2. OcymecTBiATh MOUCK, aHAIW3 W MHTEpIpeTaluo HH(popManuu, HEOoOXOIUMOW s
BBITIIOJTHEHUS 33124 POPECCUOHATBHON JESITENbHOCTH.

OK 4. PabGorare B KOJUIEKTHBE M KOMaHzAe, 3(P(PEeKTHMBHO B3aUMOIEWCTBOBATH C KOJUIEraMu,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcymecTBisTh yCTHYIO M NIHCBbMEHHYI0O KOMMYHHKAIIMI0 Ha TOCYJapCTBEHHOM S3BIKE C
y4€TOM 0COOEHHOCTEN COLMATIBHOTO U KYJIBTYPHOT'O KOHTEKCTA.

OK 9. Mcnionb3oBaTh HH(GOPMAIIMOHHBIE TEXHOJIOTUH B MPO(HECCHOHAIBHON JEATEIbHOCTH.

OK 10. ITonp3oBaThcs podecCHOHaIbHOW JOKYMEHTAI[Mel Ha rocy1apCTBEHHOM U MHOCTPaHHOM
A3BIKE.

BoeinonHenue oOywaronxcs MNpakTHYecKUX padboT mo yueOHoi nucuuruimHe «Teopus
BEPOATHOCTEW U MaTEMAaTHUYECKasl CTATUCTUKA» HAIIPABIICHO HA:

- 00o0O0meHne, cUCTeMaTH3aIMI0, YIIyOJIeHHe, 3aKpervieHHe, pPa3BUTHE M JIeTAIM3AINI0
MOJTyYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM TUCIUIUINHBL,

- (¢opMUpOBaHME YMEHUN MPUMEHSTh IOJyYEHHBbIE 3HAHUS Ha IMPaKTUKE, pealln3aluio
€IMHCTBA MHTEIIEKTYAJIbHON U IPAKTUYECKOMN NEATEIbHOCTH;

- Ppa3BUTHE UWHTEIUIEKTyaJbHBIX YMEHUHW Yy OyaylIMX CHEHHaTUCTOB: AaHAJIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY IpH pEIIEHUWH MOCTaBJICHHBIX 3aJad Mpo(ecCHOHATBbHO 3HAYMMBIX KayecTs,
TaKMX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAs] HHULIMATUBA.

[IpakTyeckue 3aHATHS TMPOBOAATCS TOCIE COOTBETCTBYIOUIEH TEMBbI, KOTOpas oOecrednBacT
HaJIM4ue 3HaHWH, HEOOXOIMMBIX JUIS €€ BBHITTOTHEHHSI.



2 MIEPEYEHDb IPAKTUYECKHNX 3AHATUI

Tembl TeMbl NPaKTHYECKUX 3aAHATHI KosmnyecTBo TpebdoBanust
4acoB orocC Crio
(ymertn)
Tema 1. [TpakTuaeckas pabora 1. [logcuér 2 WA
J1eMeHThI Yyciia KOMOMHAIIHMA VvV 01.2,VY 01.3,
KOMOMHATOPUKH VvV 01.5,¥01.9,
Tema 2. OcHoBbl | [IpakTHueckas pabota 2. Beruucnenue 2 YV O01.11, ¥ 02.2,
Teopuu BEPOSITHOCTEH C UCTIOJIB30BAHUEM vV 02.4,Y 025,
BepOsSITHOCTEl dbopMys1 KOMOMHATOPUKH vV 05.3,¥10.1,
I[Mpaktudeckas pabora 3. Beraucienue 2 V10.2
BEPOSITHOCTEH CIIOKHBIX COOBITHI
Tema 3. [TpakTudeckas padota 4. [loctpoenue 2 VI1,V2
JAuckpeTHbie 3aKOHa pacrpeaencHus U QyHKIus YV 01.2,¥01.3,
ciayvyaiiHble pactipenenenus JJCB. Boeruucinenue Y 01.5,V01.9,
BeauunHbl (JICB) | OCHOBHBIX YMCIIOBBIX XapaKTEPUCTUK YV O0I1.11,¥ 02.2,
JACB ¥ 024,V 02.5,
[TpakTuueckas pabota 5. Pemenue 2 vV 05.3,¥Y10.1,
3a/1a4 ¢ IPUMEHEHUEM 3aKOHOB YV 10.2
pacupenenenus BepositHocteit JICB
Tema 4. [IpakTuueckas pabora 6. Berunciienue 2
HenpepbiBHbIE yucioBbIX Xapakrepuctuk HCB.
ciayvyaiiHble [TocTpoeHne HYHKITUU TUIOTHOCTH H
pesmnuunbl (HCB) | unTerpanpHoil pyHKINM
pacnpeeseHusl.
Tema 5. [Ipaktuueckas padota 7. [loctpoenue 2 VI1,V2,V3
MartemaTH4eckasi | SMOUPUUYECKON QYyHKIUU YV 01.2,¥01.3,
CTATUCTHKA pactipenenenus. Beraucienue Y 01.5,V01.9,
YHCJIOBBIX XapaKTEPUCTUK BEIOOPKU Y 01.11,¥ 02.2,
[IpakTuueckas pabora 8. Berunciienue 2 V024,V 02.5,
TOYEYHBIX U UHTEPBAJIBHBIX OLIEHOK V04.2,¥ 05.3,
¥ 09.1, ¥ 09.2
NTOT'O 16




3 METOJANYECKHUE YKA3AHUS
Tema 1. D1eMeHTHI KOMOHHATOPHKH

IIpakTnueckoe 3ansaTne Ne 1
TToacuéT ynciaa KOMOMHALIMIA

Hean: chopMupoBaTh yMEHUE pelIaTh 33Ja4d C HCIIOJIb30BaHHEM (HOPMYIT KOMOMHATOPHKH:
[IEPECTAaHOBOK, Pa3MELICHUN U COUYETAHUM.

Bbinosinus padory, Bel Oyaere:

ymemp:
- MPUMEHSTh CTAaHIAPTHBIC METOIBI U MOJIENIN K PEIICHUI0 KOMOWHATOPHBIX 3a7ad,;
- pemaTh 3a/1a4u ¢ UCMOIB30BaHUEM (OPMYIT KOMOMHATOPHKH,
- aHAJM3UPOBATh 33]1a4y U BBIJIEIATH €€ COCTABHBIC YaCTH;
- COCTAaBIIATH MJIaH JCHCTBUS,
- peann30BaTh COCTABJICHHBIN TJIaH;
- OLICHUBATh PE3YyJIbTAT M IOCIEACTBUS CBOMX JCUCTBUI (CAaMOCTOSATENFHO WM C TIOMOIIBIO
HaCTaBHHKA);
- OTIpeNeNIATh HEOOXOIMMbIE HCTOYHUKY HH(OpMAITH;
- CTPYKTYPUPOBATh IMOIy4aeMy0 HH(POPMAIIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B IepeyHe HH(POPMAIIHH;
- IPaMOTHO HM3JIaraTh CBOM MBICIH U O(OPMIISATH JOKYMEHTBI 110 TPOGECCHOHATBLHON TEMAaTHKE
Ha rOCyIapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIMI CMBICI YETKO IPOU3HECCHHBIX BBICKA3BIBAHUN HAa W3BECTHBIC TEMBI
(mpodeccroHaNbHBIC U OBITOBBIC);
- y4acTBOBaTh B TUAJIOTaX HAa 3HAKOMBIC OOIIKE U MPOGECCHOHATLHBIC TEMBI.

MaTtepuajbHoe o0ecnieyeHue:

PaznaTouHblit MaTepual (KapTOYKHU C 3aJaHUSIMH ).

TexHuueckue cpencrBa OOYYEHHS: KOMIIBIOTED C  JIMIIEH3MOHHBIM — IPOTPAMMHBIM
obecredeHneM 1 MyJIbTUMEIIa IPOEKTOpP.

3aganue:

BHumarenbHO npouunTaiite TEOpeTHUECKUE CBECHHUS.

PazbepuTte pemenne 3aqad, NpUBEIEHHBIX HUKE, M 3AMMUIIATE X B TETPAIb.

Pemmre 3a1aum u3 paszzena it CaMOCTOSATENIbHOTO PELICHHUS.

Kparkue TeopeTuueckue cBe1eHUs

Kombunamopuxa — oJuH U3 pa3JefioB AUCKPETHON MaTeMaTHKH, W3YYaIOLIMHA CIIOCOObBI
MOJICUETa YMCIIa SJIEMEHTOB B KOHEUHBIX MHOXKECTBAX, KOTOPBIA MPHOOpen OOoJbIIoe 3HAYeHUE B
CBSI3U C MCIIOJIb30BAaHHEM €T0 B TEOPUHM BEPOSTHOCTEH, MareMaTHYeCKOW JIOTMKE, TEOPUM 4HCell,
BBIYUCITUTENILHONW TEXHUKE, KHOEPHETHKE.

MHo:xecTBa 0€3 NOBTOPEHU I

MHoOXecTBa dJIEMEHTOB, COCTOSIIIME W3 OJHUX W TeX K€ Pa3IHYHBIX DIIEMEHTOB U
OTJIMYAIOIIKecss JAPYr OT Jpyra TOJBKO HX TOPSIKOM, HAa3bIBAIOTCS HEPecmano8Kamu >STHX
anementoB: P, =n!, roe n1=1-2-3....-n, Ol=1.

Pazmewjenuamu Ha3BIBAIOT MHOKECTBA, COCTABJIICHHBIE M3 N PA3IMYHBIX AJIEMEHTOB 1O M

n!

(n-m)!"’
Couemanuamu W3 N Pa3IMIHBIX DJIEMEHTOB IO M HA3bIBAIOT MHOXKECTBA, COAEpKamme M

3JIEMEHTOB W3 4Yucjila N 3aJaHHBIX, U KOTOPBIC OTJIWYAKOTCA XOTA OBl OOHUM DJJIEMCHTOM:
n!
CMh=— — e C’=1,C)=1,Cl=n.
m!(n—m)!

9JICMCHTOB, KOTOPBIC OTIINYAKOTCA 1100 COCTaBOM 9JICMCHTOB, 1100 ux TIIOPSIAKOM Ahm =



MHuoskecTBa 0e3 MoBTOpeHHI

DneMeHTbI
BCETO
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MHo3kecTBAa ¢ MOBTOPEHUSIMH

Hepecmanosku c noeémopenuamu
n!

P (n,n,,.,n)= — :
nl..nz-..-.‘nk-

Pamememm C nOe6mopenuami

A" =n"
. =
Couemanus c ROGMOpPEerHUAMU

on nrm=-1)t_ .,
m(n—1)1 "

IIpaBuiia ci10:KeHUusI 1 YMHOKEHUS

Ilpaguno cnosrcenua. Ecnu onHO JIeHCTBUE MOXKHO BBIIIOJIHUTH M crioco0amu, a Jipyroe N
croco6amu, ¥ OHM B3aMMHO MCKJIIOYAIOT JPYT APYra, TO BBIMOJHUTH OHO JIF000€ U3 3TUX AeHCTBUI
MOXHO (N + M) criocobamu.

Ilpasuno npouseedenusn. Ecnu o0beKT A MOXXHO BbIOpAaTh M3 COBOKYIHOCTH OOBEKTOB M
crocobaMy M Mociie KaXk/0ro Takoro BeIOOpa 0OBEKT B MOXHO BbIOpaTh N criocodamu, TO mapa
00BEKTOB (4, B) B yKa3aHHOM HOPsI/IKE MOXKET OBITh BIOpaHa M-N criocobamu.

IIpumeps! peurenus 3aaa4

Pa3memenus: 0e3 noBTopeHui
3agaua 1. CkoJIbKO MOKHO COCTaBHUTH T€NE(POHHBIX HOMEPOB U3 6 U(P Kax/ablil, TaK YTOOBI BCE
UG pbI OBLIH Pa3InYHbI?

Pemenue. 310 mpumep 3a1a4umn Ha pa3MenieHne 6e3 nmosroperuit. Pazmemntarorcs 3aech 10 mudp mo
6. A BapHaHTBI, IPU KOTOPBIX OJJUHAKOBBIE IU(PBI CTOAT B Pa3HOM MOPSAIKE CUUTAIOTCS Pa3HBIMU.
3HauuT, OTBET Ha 3a/1a4uy OyJeT:
Al = 20151200

(10-6)! '
3agaya 2. CKOJIBKUMH cII0cCOO0aMU 4 IOHOIIM MOTYT MPHUIJIACUTH YETHIPEX U3 IIECTH JEBYIIEK Ha
TaHen?
Pemenne. /[Ba roHOIIM HE MOTYT OJHOBPEMEHHO IPUTTIACUTD OJIHY U TY K€ JeBYILIKY. V1 BapuaHTHI,
MPH KOTOPHIX OJHW WM T€ K€ JEBYIIKH TAHIYIOT C Pa3HBIMH IOHOIIAMH, CUYHTAIOTCS Pa3HBIMH,
MIO3TOMY:




A} _o& = 720 =360

6-4)" 2
Bo3mosxno 360 BapraHTOB.

IlepecTanoBkHu 0e3 NOBTOpPEeHM
3agavya 3. CKOJIbKO pa3IuvHBIX IIECTU3HAYHBIX YHCENI MOKHO cocTaBuTh u3 mudp 0, 1, 2, 3, 4,5,
eciy U@pHI B YHCIIE HE TOBTOPSIOTCS?
Pemenue.
1) Haiinem KOIMYECTBO BCEX MEPECTaHOBOK U3 3TUX nudp: Pg=6!=720.
2) 0 He MOXeET CTOSATh BIEPEIN YHCIIA, IOATOMY OT ITOrO YHCJIa HEOOXOIUMO OTHSTH KOJIUYECTBO
MepecTaHoOBOK, pu KotopoM O crout Briepeau. A 3to Ps=5!=120.
Pe-Ps=720-120=600.

Coueranus 0e3 NOBTOpPeHUIt
3agaua 4. CKOJBKO TPEXKHOMOYHBIX KOMOWHAIMI CYHIECTBYEeT Ha KOJOBOM 3aMke (Bce TpHU
KHOITKHA HA)KHMAKOTCSI OJHOBPEMEHHO), €clii Ha HeM Bcero 10 mudp.
Pemienne. Tak kak KHOMKM HaXUMArOTCS OJHOBPEMEHHO, TO BBIOOp 3THUX TpeX KHOMOK —

10! _8-9-10

(20-3)!- 3 6
3agaua 5. YV ogHoro yesnoBeka 7 KHUT 10 MaTeMaTHKe, a y BToporo — 9. CKoJabKUMHU criocobamu
OHU MOTYT OOMEHSITh IPYT Y JIpyra JIB€ KHUTY Ha JIB€ KHUTH.

coueranne. OTcioaa Bo3MoxkHO CJ =

=120BapuanToB.

Pemenne:
Tak kak nOpsIIOK Cle0BaHKs KHUI HE UMEET 3Ha4EHUs, TO BBIOODP JBYX KHMT - codueTaHue. [lepBbrii
7 6-7 .
4eIOBEK MOXKET BhIOpaTh 2 KHurm C2 = = =21 cnocobamu. Bropoii uenosek
(7-2)-20 2
a 89

MOKET BBIOpaTh 2 KHUTH Cg = =36 cmocobamu. 3HAYUT BCETrO MO MPaBUIY

9-2)1-21 2
MIPOM3BEIEHUS BO3MOXKHO 21-36=756 BapuaHTOB.
3anaua 6. [Ipu urpe B 1oMuHO 4 urpoka Jenar nopoBHy 28 kocteil. CKOIBKUMHU CIOcO0aMH OHU
MOTYT 3TO CeyaTh?

Pemenne: IlepBbiii urpok nenaer Bei6op U3 28 kocteid. Bropoit u3 28—7=21 koctu, Tpetuii u3 14, a

4eTBEpTHIil HIPOK 3a0MpaeT ocTaBIHecs KocTH. CleI0BaTeNbHO, BO3MOoxkHO Cag-Cly -Cly.

PasmenieHusi u coueTaHusi ¢ NOBTOPEHUSIMU
3apaua 7. CKOJIbKO TPEX3HAYHBIX YHCET MOKHO COCTaBUTH U3 udp 1, 2, 3, 4, 5?
Pemenne. Tak kak mopsaok mudp B YHCIE CYIIECTBEHEH, MUQPHI MOTYT MOBTOPATHCSA, TO 3TO

6yI[YT pa3sMeICHUs ¢ TOBTOPCHUAMU U3 IIATH 3JIEMCHTOB 110 TPpU, @ UX YHUCJIO PaBHO A53 = 53 =125.

3agaya 8. B KkoHOUTEPCKOM MarasuHe NpoJaBaUCh 4 cCOpPTa MHUPOXKHBIX: SKIEPhI, NECOYHBIE,
HaIoJICOHBI U clloeHble. CKOJIBKUMHU CIIOCO0aMU MOXKHO KYIHUTh 7 TUPOKHBIX.
Pemenne. [lokynka He 3aBUCUT OT TOTO, B KAKOM IOPSJKE YKJIAABIBAIOT KYIUIEHHBIE TUPOXKHBIE B
KopoOky. Ilokynmku OyayT pa3iuyHBIMU, €CIM OHM OTJIMYAIOTCS KOJWYECTBOM KYIUIEHHBIX
MUPOXKHBIX XOTs OBl 0JJHOTO copTa. ClieJ0BaTeIbHO, KOJIUYECTBO Pa3IMYHBIX TOKYIOK PAaBHO YHCITY
y =7 (7+4-1 10

COYETaHMI YeThIpeX BUJOB MUPOXKHBIX 10 ceMb: C, = = =120.

na-nr -3
3agaua 9. O0e3psHY MOCAAWIN 3a MUNIYIIYI0 MAIIMHKY ¢ 45 KJIaBHIIAMH, OMPEICIIUTh YUCIIO
MIOTIBITOK, HEOOXOJIUMBIX U TOTO, YTOOBI OHAa HaBepHSIKa Hareuaraja MepBYIO CTPOKY pOMaHa
JLH. Toncrtoro «Anna KapeHunay, eciu cTpoka COIEpPXHUT 52 3HaKa U MOBTOPEHUH He OyaeT?
Pemtenne. Ilopsgok OykB mMeeT 3HadeHHE. ByKBbI MOT'YT MOBTOPSTHCSA. 3HAYUT, BCETO €CTh

52 52
A5 = 45" BapnaHTOB.

IlepecTaHOBKHM C IOBTOPEHUSIMH
3agaua 10. CkoJbKHMH CTTIOCOOAMH MOYKHO TIEPECTaBUTh OYKBHI CIIOBA «aHAHAC)?

8



Pemenne. Beero OykB 6. M3 Hux omunakoBsl: N1 (a)=3, n2(u)=2, n3 (c)=1. CienoBateibHO, YKCIO
Pa3IMYHBIX EpecTaHOBOK paBHO Py (3,2,1) = _o =60.
3211

3agaum AJ1sl CAMOCTOSITEILHOI0 peleHust

1. CKOIBbKO TIepecTaHOBOK MOYKHO C/AETIaTh U3 OYKB ClI0OBa « MHUCCUCHIINY.

Otset: 2520

2. Nmeercs msATh Pa3sIUYHBIX CTYIBEB U CEMb PYJIOHOB OOMBOYHOW TKAaHU Pa3IHYHBIX IIBETOB.
CKOJIBKUMH CITOCOOaMH MOKHO OCYIIIECTBUTH OOUBKY CTYJIBEB.

Otsert: 16807

3. Ha mnamsataeie cyBenupbl B «llome Yymec» cmoHCOpsl mnpemiaraloT KodeBapKH, YTIOTH,
TenedoHHbIe anmapatel, Tyxu. CKOIBKHUMH crioco0aMu 9 ydacTHHUKOB WUTPHI MOTYT MOJTYYHTHh 3TH
cyBeHUPBI? CKOIBKUMHU CITOCOOaMH MOTYT OBITh BBIOpaHBI 9 IPEAMETOB JIJIs1 YYaCTHUKOB UTPHI?
OTBeT: 49, 220

4. CKOJIBKHMH CIIOCOOAMH MOYKHO PacCTaBHTh Ha IAaXMaTHOM JOCKe 8 Jajel Tak, 4ToObl HAa OJIHA
W3 HUX HE MOTJIa OUTh APYyryio?

OtseT: 40320

5. CkonbKO MOXKET OBITh ciydass BbliOopa 2 KapaHmamed u 3 pydeK U3 ISTH Pa3IHYHBIX
KapaHJalei v MeCcTH pa3TuvHbIX pPydeK?

OtBeT:200

6. B teuenne 30 gHeit ceHTsOps Obuio 12 MOXKIIMBBIX JHEH, 8 BETpeHBIX, 4 XOJOIHBIX, 5
JOKJUTMBBIX W BETPEHBIX, 3 MOXKJIMBBIX W XOJIOJHBIX, a OIMH JIEHb OBUT M JIOKIJIWBBIM, H
BETPEHBIM, M XOJIOJHBIM. B TeUeHHe CKOJIbKUX JIHEH B CEHTSIOpE CTOsJIa XOpOIlias oroa.

Ortser: 15

7. Ha depme ectb 20 oBer u 24 cBuHbU. CKOIBKUMHU CIIOCOOAMU MOKHO BBIOpaTh OJHY OBIY U
onHy cBuHBIO? Eciin Takoit BBIOOp yXe clielaH, CKOJbKHMH CIIOCOOaMH MOYKHO CJIENaTh €ro eIie
paz?

OrtserT: 480, 437

8. CKOJBKMMH CIOCOOAMU MOKHO BBIOPATH TJIACHYIO M COTTIACHYIO OYKBBI U3 CIIOBA «3JaHUE)?
OrBer: 9

9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YUCEI, HAUMHAIONINXCS HEYETHOH udpoit?

Otset: 25000

10. B xHwxkHBIH Marasud noctynwin pomanbsl @. Kynepa «lIpepus», «3BepoOoit», «lllnuony,
«ITuoneprr», «CrienonsiTy MO OAWHAKOBOM IieHe. CKOJBKUMH Ccrioco0aMu OMOIMOTEKa MOMKET
3aKynHTh 17 KHUT Ha BHIOpaHHBIHN yek?

Otger: 2985

dopma npeacTaBiaeHus pe3yabrara:

Pemrenue 3amau, opopMiieHHOE B TETPAIH.

Kpurepun oneHku:

Pemenue 3amaun cuntaercss 6€3ynpeyHbIM, €CITM MPAaBUIILHO BBIOpPAH CIIOCO0 pelIeHus, caMmo
pelieHrue COMPOBOXKIAETCS HEOOXOJUMBIMU  OOBSCHEHUSIMH, BEPHO BBITIOJIHEHBI HYKHBIE
BBIYHMCIICHUS U IPE0Opa30BaHus, OTYYEH BEPHBIM OTBET, MOCIEAOBATENILHO U AKKYPATHO 3alIUCaHO
perieHue.

OtmeTka «5» CTaBUTCH, €CIIH:

- paboTa BBITIOTHEHA TIOJTHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHHMH PEIICHUS HET IPOOEIIOB U OIIMOOK;

- B pENICHWH HET MAaTeMaTHYeCKHX OMMOOK (BO3MOXKHA OJIHA HETOYHOCThH, OIMCKA, HE
SIBIISFOINASICS CIIE/ICTBUEM HE3HAHUS WIIM HEMOHUMaHUsl y4eOHOTrO MaTepurana).

OtMmeTKa «4» CTaBUTCS, €CITH:

- paboTa BBIMIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHMS IIIAaroB PEIICHUS HEIOCTATOYHBI (€CIIH
yMeHHe 000CHOBBIBATh PACCYXKJIEHUS HE SBIISUIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

- JIOMyIlleHa OfHa OIIMOKa WM JIBa-TPH HEAOYETa B BBIKIAIKAX, PUCYHKAX, YepTEkKax HIU
rpadukax (ecim 3T BUJIbI padOTHI HE SBIISTUCH CIEIUATBLHBIM 0O0BEKTOM ITPOBEPKH ).

9



OtMeTKa «3» CTaBUTCSI, €CIIH:

- IONyIICHBI 00Jiee OHOM OMMOKK WM 00JIee IBYX-TPEX HEIOUYETOB B BBIKJIAJKAX, YEPTEIKAX
win rpadukax, HO yUaluiics BiIaJeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JOMYILIEHBbl CYIIECTBEHHbIE OIIMOKH, I[IOKA3aBIIME, 4YTO Y4YallUWCS HE BIaJCET
00s13aTeIbHBIMI YMEHUSIMH TI0 JJAHHOM TeME B TIOJTHOM Mepe.

Tema 2. OCHOBBI TEOPHH BEPOSITHOCTEH

IIpakTuyeckoe 3ansaTHe Ne 2
Boiuncienne BepoSITHOCTEN ¢ MCNoJb30BaHHEM (POPMYJ KOMOMHATOPUKH

Heas: cdhopmupoBaTh yMeHHE pelIaTh 3aJa4d  Ha BBIYUCICHHE BEPOSTHOCTH C
UCIO0JIb30BaHUEM (OPMYIT KOMOMHATOPHKH.

Boinosinus padorty, Bel Oynere:

ymemas:

- MIPUMEHSTh CTaHAAPTHBIE METO/Ibl K MOJIEH K PELIEHUIO BEPOSATHOCTHBIX 33]1a4;

- peliaTh 3aa4u ¢ UCIOJIb30BaHuEM (HOopMYTT KOMOMHATOPUKH;

- aHAJIM3UPOBATh 33/1a4y U BbIIEIATH €€ COCTaBHbIC YACTH;

- COCTaBJIAThH IJIaH JACUCTBUS,

- peanu30BaTh COCTABJICHHBIM IJIaH;

- OLICHUBATh PE3yNAbTaT M TMOCJIEICTBUS CBOMX NEHCTBHIl (CaMOCTOSITENBHO WA C TOMOIIBIO
HaCTaBHUKA);

- OTIpeeNsATh HE0OXOJUMbIe UCTOYHUKN MH(POPMAIUY;

- CTPYKTYpPHPOBATh MOIy49aeMyt0 HH(POPMAIIHIO;

- BBIICTISITH HanboJiee 3HaYMMoe B IiepeyHe MHPOpMAIIHH;

- IPaMOTHO HM3JIaraTh CBOM MBICIU U O(OPMIIATH JOKYMEHTHI 110 MPO(EeCCHOHATEHON TeMaTHKe
Ha TOCYJJapCTBEHHOM SI3bIKE;

- MOHUMAaTh OOILIUI CMBICI YETKO IPOU3HECEHHBIX BbBICKA3bIBAHUN HA HW3BECTHHIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIE);

- y4acTBOBAaTh B AMAJIOTaX HA 3HaKOMbIE 00111e 1 MPOPECCHOHAIBHBIE TEMBI.

MarepunanbHoe obecnedeHue:

Pa3znarounsblii Matepuain (KapTOUKH C 3a/1aHUSIMU).

TexHuueckue cpeacTBa OOY4YEHHs: KOMIIBIOTED C  JIMIEH3UOHHBIM  IPOTPAMMHBIM
o0ecrieueHrneM U MyJIbTHMEINa IPOEKTOP.

3aganue:

Pa30epure pemienue 3aa4, IpUBEIEHHBIX HIDKE, U 3aIIUIINTE UX B TETPA/b.

Pemmre 3anaun U3 pasnena Juisi CaMOCTOATEIBHOTO PEILICHUS.

IIpumepsl pemenus 3agaq

3apgava 1. Haiftu BeposSTHOCTH TOT0, YTO MpU OPOCAHUM UTPATBHOM KOCTH BBINAJET YHUCIIO,
KpaTHOE TPEM.

Pemenne: Yuciio BceX 3JI€MEHTapHBIX COOBITMH N =0, YUCIO dSJIEMEHTapHBIX COOBITHH,
OJarompUATCTBYIOIIUX JaHHOMY coObITHIO A, M=2 (310 BhIMAAeHHE 3 Wik 6), 3HAYMT,
pay="m-1

n 3

B cnepyromux OByX mpUMepax Mbl HCHOJIb3yeM KOMOMHATOpHBIE MOHATHUS (COYETaHUS U
MEpPECTaHOBKH ), pa300paHHBIE BHIIIIE.

3angava 2. B ypHe Haxoautcs 7 mapoB, U3 KOTOphIX 4 Oenbix U 3 yepHbIX. W3 ypHBI Hayran
BbIHMMaeTcs TpH mapa. HaiiTu BeposiTHOCTB TOTO, 4TO /1Ba 1apa OyAyT OeNbIMH, a OJJUH — YEPHBIM.
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Pemenre: Yucno Beex dneMeHTApHBIX coObTHH N=C3 =35, uucno >1eMEHTapHbIX

COOBITHIl,  GNATONPHATCTBYIOMMX  JaHHOMY  coGbitmio A, M=C Ci=18, s3uaunr,
m CC; 18

P(A)=—= N = 5 (o moBoay HaxoXxAeHUs N U M cM. aHAJOTHYHYIO 3a7a4y B mpumepe 7).
n 7

3agaya 3. Ha kHWKHOM TOJIKE CIy4ailHO pa3MemaloTcss 8 KHUT, M3 KOTOPhIX 5 — MO
MateMaTuke W 3 — mo ¢usmke. HaliTu BepoOATHOCTH TOro, YTO ClieBa OyayT BCE KHUTU II0
MaTeMaTHKe, a CIIpaBa — BCE KHUTH 1O (pU3HKeE.

Pemenue: Uncno Bcex 3meMeHTapHBIX cOObITUN N = P, =8!, unciio anemMeHTapHbIX COOBITHIA,

m 583 1
OJ1aronpHUATCTBYIOMIMX AaHHOMY coObiTHi0 A, M= PP, =53!, 3naunr, P(A) =— = o g
3agauu AJ151 CAaMOCTOSITEILHOTO pelleHus!

KakoBa BeposiITHOCTH TOT0, UTO HayJady BbIOpaHHOE JBY3HAYHOE YHCIIO HE COJEPKUT HU
OJIHOU ABOMKH?

2. Otpsan yuammxcs w3 25 4eloOBEeK y4yacTBYeT B BOCHHM3UpPOBaHHOW urpe. B oTpsanme 5
cieonbITOB U 4 cBsizucta. B pasBenky Haao HampaBUTh YeThIpeX uenoBeK. KakoBa BEpOSITHOCTh
TOTO, YTO B Pa3BEATPYIy OyIyT BKJIIOYEHBI 2 CBSI3MCTa M 2 CIEIONbITa, €CJIM BKIIOUEHUE B
pa3BeArpyIIY PaBHOBEPOSITHO IS JIFOOOTO yueHuKa?

3. Ha kaproukax HamucaHbl enblie yucia oT 1 1o 15 BkimtountensHo. Haynauy u3BnekaroTcs
nBe KapTouku. KakoBa BEpOSITHOCTh TOr0, YTO CyMMa YHUCEJ, HAlMCaHHBIX HAa 3TUX KapTOYKax,
paBHa jaecsTu?

4. Ins nexypcTBa Ha Beuepe IyTeM >KepeObEeBKHU BBIIEISIIOTCS 5 4esioBeK. Beuep npoBoauT
KOMHUCCHS, B cocTaBe KoTopoit 10 roHomed u 2 neBymiku. Haligute BEpoSATHOCTh TOTO, YTO B YUCIIO
NEKYPHBIX BOUAYT 00€ JI€BYIIKH.

5. Nmeercs 6 OuieroB B TeaTp, U3 KOTOphHIX 4 Oumjera Ha MecTa mepBoro psana. Kakosa
BEPOATHOCTh TOTO, YTO U3 TPEX HayAauyy BbIOpAaHHBIX OMIJIETOB JIBa OKa)KyTCsl HA MECTa IEepBOTO
psana?

6. buner B maprep crout 50 xom., Ha 6enpaTaxk — 40 kom. u Ha spyc — 30 xon. Haiinure
BEPOSITHOCTH TOT'0, UTO B3SAThIE HAayauy JIBa OUJIETa CTOAT BMecTe He Aopoxke 80 KoII.

7. Ha onuH psig U3 ceMH MecT ciy4ailHbIM 00pa3oM paccakuBaroTcsi 7 ydeHukoB. Haiigure
BEPOATHOCTH TOT'O, YTO 3 ONPENEICHHBIX YUEHUKA OKAXKYTCS PSIIOM.

8. 13 OykB cioBa cOOBITHE, COCTABIEHHOTO C IOMOIIBIO pa3pe3Hoi a30yKu, U3BJIEKAIOTCS
HayJlauy M CKJIaJIbIBAOTCS JIPYT 3a IPYroM B MOpsi/IKe UX U3BJIeueHHs 3 kapTouku (OykBbl). KakoBa
BEPOSATHOCTH IMOJTYYUTh IIPH 3TOM CJIOBO OBIT?

9. U3 natu BUAOB OTKPBITOK, UMEIOIIUXCA B aBTOMAare, HayAauyy BHIOMpArOTCS 3 OTKPBITKH.
KaxkxoBa BeposiTHOCTH TOTO, YTO BCE OTOOpPAaHHBIE OTKPBITKU OYAYyT pa3Hbie?

10. Bo Bpems CHOPTMBHOI WIphl IO KOMaHAE BENYILErO «CTaHOBHCH!» 10 ydeHUKOB B
CIIy4aiiHOM MOpsJIKe 00pa30Baju CTPO B OJIHY IIepeHTy. KakoBa BEpOSTHOCTh TOTO, YTO YUEHUKHU
A u B okaxxyTcsi OTAEIEHHBIMU JIPYT OT JIpyra TpeMsl yYeHUKaMu?

dopma npeacraBJieHus pe3yJabTara:

Pemenue 3a1a4, opopMIeHHOE B TETPAIH.

Kpurepun oneHku:

Pemenue 3amaun cuntaercs 6e3ynpeyHbIM, €CI MPaBHIIBHO BHIOPAH CIIOCOO pEIIeHHUs, CaMO
pelIeHne COIMPOBOXKIAETCS HEOOXOAWMBIMU  OOBSICHEHUSIMH, BEPHO BBINIOJIHEHBI HYKHBIE
BBIUHCIICHUS U peoOpa30BaHMsl, MOIYYEH BEPHBI OTBET, IOCIEI0BATEIBLHO U aKKYPAaTHO 3alCaHO
pelieHue.

OTMmeTKa «5» CTaBUTCS, €CITH:

- pa0oTa BBIMOJHEHA MOTHOCTHIO;

- B JIOTHYECKHUX PACCYXKJICHHUSIX U 000CHOBAHUH PEIICHUS HET TPOOEIIOB U OIINOOK;
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- B pEIICHUU HET MaTeMaTHYeCKUX OIIMOOK (BO3MOJXKHA OJIHA HETOYHOCTH, OIMCKA, HE
SIBJISTFOITIASICS CIICICTBUEM HE3HAHMS WJIM HETIOHUMaHUs Y4eOHOT0 MaTepuaa).

OTMeTKa «4» CTaBUTCSI, €CIIH:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUs HEIOCTATOYHBI (ecin
yMeHuEe 000CHOBBIBAThH PACCYXKIEHUS HE SBIISLIOCH CIEIUATBHBIM 00BEKTOM MPOBEPKH );

- JOMyIIeHa OJIHa OIMMOKa WM JIBa-TPU HEIOYEeTa B BBIKJIAJKAX, PUCYHKAX, YePTEKaX WIIH
rpadukax (eciu 3TH BUJBI paOOTHI HE SIBISUTUCH CIICIIHAILHBIM 00bEKTOM MPOBEPKH).

OtmMmeTKa «3» CTaBUTCS, €CIIH:

- TOMyIIeHBI OoJiee OJTHOM OMMOKK WK OOJIee IBYX-TPEX HEJOUYETOB B BBIKJIAJIKAX, YEPTEIKAX
Wy rpadukax, HO ydalniuics BiiajaeeT 00s3aTeIbHBIMU YMEHUSIMH TI0 TIPOBEPSIEMOU TeMe.

OTMeTKa «2)» CTaBUTCSI, €CIIH:

- JIOTMYIIEHBbI CYIIECTBEHHBIC OIMMOKHW, IIOKa3aBIIWE, 4YTO YYaIIUWCS HE BIAJEET
00s13aTeTbHBPIMA YMCHHSIMHE T10 JIAHHOW TeMe B TIOJTHOM Mepe.

IIpakTnueckoe 3ansaTne Ne 3
BbrunciieHne BeposAITHOCTEN CJI0KHBIX COOBITHI

Hean: chopmupoBaTh yMmMeHHE pellaTh 3aJayd Ha BBIYMCICHHE BEPOSTHOCTEH CIIOMKHBIX
COOBITHH.

Brinosinus padorty, Bl Oynere:

ymembp:
- IPUMEHATh CTAaHIAPTHBIE METO/IbI U MOJIENIU K PELICHUIO BEPOSTHOCTHBIX 3aj1ay;
- pelaTth 3aja4u ¢ UCIOJIb30BAaHUEM TEOPEM BEPOSITHOCTH;
- aHAJIM3UPOBATh 33]1a4y U BBIJIEJIATh €€ COCTaBHbIC YACTH;
- COCTaBJIAThH IUIAH JICHCTBHS,
- peann3oBaTh COCTaBJIECHHBIN IIAH;
- OLICHUBATh PE3yJbTaT M MOCJIEICTBUS CBOMX JEHCTBHI (CaMOCTOSTENBHO WIH C HOMOIIbIO
HaCTaBHHKA),
- OTpeAeNnsATh He00XO0JUMble UCTOYHUKN MH(POPMAIUY;
- CTPYKTYpPUPOBATh MOJIy4aeMyt0 HH(POPMAIIHIO;
- BBIIEJISAITH HanboJiee 3HaYMMOE B IIepeyHe UHPOpMaIIIH;
- IPaMOTHO M3JIaraTh CBOM MBICIU U 0(OPMIIATH JOKYMEHTHI 110 NMPOo(hecCHOHATBHONW TeMaTHKe
Ha TOCYJJapCTBEHHOM SI3bIKE;
- MOHUMaTh OOLIMHA CMBICI YETKO IPOM3HECEHHBIX BBICKA3bIBAHUNA HAa HW3BECTHBIC TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBaTh B UaJIorax Ha 3HAKOMBbIE O0IIKe U TPO(peCCHOHATIbHBIE TEMBI.

MarepuanbHoe obecrnieyeHue:

PaznaTounblil MaTepual (KapTOYKH C 3aJJaHUSIMHU).

Texnunueckue cpeacrBa OOydeHHs: KOMIIBIOTED C JIMIIEH3HOHHBIM  IPOrPaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOEKTOpP.

3aganue:

PazGepuTte pemienue 3agay, NpUBEICHHBIX HUXKE, U 3aMUIINTE UX B TETPAb.

Pemmre 3anaun u3 pasnena 1isi CaMOCTOATEIBLHOTO PEIICHUS.

IIpuMepsl pelieHus 3aaa4

3agaua 1. B ypHe HaxonsaTcs 6 Genbix ¥ 5 4€pHbIX mapoB. HaliTu BepoSITHOCTH TOTO, UTO U3
ISTH CIY4aiiHO B3SITHIX IIAPOB

a) He OoJIbIIe ABYX OENBIX;
0) XOTs1 OBl OJIUH OCIIBIN.

Pemenue. a). CobbiTue A — He Oojblie ABYX OelbIX IIApOB — PaBHO CyMMeE TpPEX

HONApHO HECOBMECTUMBIX coObITHH A, A, A, — OebIX MapoB COOTBETCTBEHHO HU OJHOIO, OJUH,
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nBa: A=A+ A +A,. 3HauuT, 0O TEOpEME CIIOKEHHUS JUIdi HECOBMECTHBIX COOBITHIl

clc: clct cicd
P(A) = P(A) + P(A) + P(A) = =555 4 =55 4 =6
11 11 11

1 30 150 181

+ + =
462 462 462 462
3a1auy B nmpumepe 12).
0). [la HaxoXIeHUsT BEPOSTHOCTH COOBITUS B — xoTs Obl onuH Oenblif map — Hey100HO
UCIIOJIb30BAaTh TEOPEMY CIIOXKEHMs, T. K. NPUILIOCH OBl IMOJACYUTHIBATH BEPOSITHOCTH IISITU
coOpiTuii. IlosTOMYy BOCmONB3yeMcs TeopeMoil 5, koTopas cBoauUT Beiuucienue P(B)

(HO MMOBOY BBIYHCJIICHUA JaHHBIX BepOSITHOCTef/'I CM. aHAJIOTUYHYIO

BBIYHCIICHHIO BEPOSTHOCTH TIPOTHBOIIONOKHOTO COOBITHS B — Hu 01HOTO 6€J10T0 1mIapa, T. €. Bee
IIapbl YEPHBIE:
5

P(B)=1-P(B)=1- =5 =1 1 401

C 462 462
3agaua 2. J[Ba cTpenka CTpestOT IO MUILIEHU. BeposTHOCTD MonaiaHus nepBoro cTpesika
pasna 0,6 Broporo — 0,8. HaiiTu BepoATHOCTH nonagaHus

a) 000UX CTPEJIKOB;

0) POBHO OJTHOTO CTPEJIKa;

B) XOTS ObI OJJTHOTO CTpPEJIKA.

Pemenne. OO6o3HaunMm uepe3 A u B coObiTus — moman B MHILIEHb MEPBBIA U,
COOTBETCTBEHHO, BTOPOH CTPEJIOK. 3aMETHM, UTO 3TU COOBITHS He3a8UCUMbl. 3aMETUM TaKXKe, YTO U
MIPOTUBOMNOJIOKHBIE COOBITHS (MPOMAaXu CTPEIKOB) — He3aBUCHMBI. C MOMOIIBIO M3BECTHBIX HAM
omepanuii HaJl COOBITUSAMH BBIpa3uM depe3 A U B coObITHS, BEPOSATHOCTH KOTOPBIX SIBISIOTCS
HMCKOMBIMH.

a). OueBnHO, HHTEpECYyIOlee Hac coObiTHe ecth AB . Torma mo TeopemMe YMHOXKEHUS IS
HesaBucuMbIx cooeiTnii P(AB) = P(A)P(B) =0,6-0,8=0,48.

0). UnTtepecyromiee Hac coobiTie ectb AB + AB. Cnaraembie B 3TOi CyMMe — HECOBMECTHBIE
COOBITHS, a COMHOXHTEIM B KaKJIOM MPOW3BEIACHWM — HE3aBUCUMBIC. Torga Mo TeopeMam
CIIO)KEHHSI i HECOBMECTHBIX COOBITUA M YMHOXXEHHUS [UII HE3aBUCHUMBIX  COOBITHI

P(AB + AB) = P(A)P(B) + P(A)P(B)=0,6-0,2+0,4-0,8 =0,44.
B). Hurepecytomee Hac coObitHe ectb A+ B. Ilo Teopeme crnoxeHus (mias IBYX
MIPOU3BOIBHBIX COOBITH)
P(A+B)=P(A)+P(B)-P(AB) = P(A)+P(B)-P(A)P(B)=0,6+0,8-0,6-0,8=0,92.
3aMeTHM, 4TO MPOTHBOINONIOKHBIM coObITHeM K A+ B sBasercs AB (am omuu He moman).

Toraa nckoMyro BEpOsSTHOCTh MOKHO HAWTH U Yepe3 MPOTUBOIMOIOKHOE COOBITHE:
P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.
3agaua 3. Tenerpadgroe cooOmeHue CcOCTOMT U3 CHTHaiIoOB '"touka" u "tupe".
CraTucTudeckne CBOWCTBA MOMEX TAKOBBI, YTO MCKAXKAIOTCS B CpeAHeM 2/5 curHanoB "Touka" u
1/3 curnanoB "tupe". M3BecTHO, YTO cpeau TNepelaBaeMbIX CHUTHaIoOB 'Touka" u "tupe"
BCTpEYaroTCs B COOTHOUIEeHUU 5:3. OmpenenuTs BEPOSTHOCTh TOTO, YTO MEpeAaHHBIM CUTHAI
HACKaXEH.
Pemenwne: Paccmotpum crienyromue coObITusl: A — CHUTHAT UCKaXEH (BEPOSTHOCTH KOTOPOTO
ABIsieTca MckoMoi), H, — mepenan curnan "touka", H, — nepenan curnan "tupe" (ABe TUIOTE3HI,

oOpasyrolye MoJHYI0 IPYIIY, T. K. OHH HECOBMECTHBI M OJ[HA U3 HUX 00S3aTEIbHO HMEET MECTO).
ITo ycmouto P(H,):P(H,)=5:3 u P(H,)+P(H,)=1, nostomy P(H,) =g u P(H,) =§.

W3BecTHBIE BEPOSTHOCTH TOrO, YTO CUTHAJBl "Touka" M "THUpe" HMCKaXKaroTCs, BBICTYNAIOT Kak
YCIIOBHBIE BEPOATHOCTH HHTEPECYIOIIEr0 HAc COOBITHS TpPU  CIPaBEAJIMBOCTH THIIOTE3:
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Pi, (A)=2/5 B, (A)=1/3.  BepostHocTh cOOBITHA A HaxoauMm 10 (OpMyJe MOJIHOM

BCPOATHOCTHU:

P(A) = E

5 2 N 31 3
85 83 8

B ycnoBusix mpuMeneHus: GopMyIIbl MOJTHON BEPOSTHOCTH PACCMOTPHUM CIESAYIONIYIO 331a49y:
YeMy paBHa YCIOBHAas BEPOSTHOCTb rumote3bl H., ecnu cobbitue A mpousonuio? OtBer naéres

cnenytomen hopmynoi batieca:
P(H;)P,, (A)
P(A)

Iponomxenune 3agaun 3. IlycTe nepenaHHblii curHan McKak€H. YeMy paBHa BEpPOSITHOCTh
TOro, 4TO OBLIA TIepeaana "Touka'"?

Pemenwue: Mickomas BepOSTHOCTH BeIUHCIIsIeTCst TIo (hopmyrie baiieca:

5 2
oy PEIPLA 55 2
e P(A) s 3
8

3agauu 4719 CaMOCTOSITEILHOTO pelIeHus!
1. BepoATHOCTB TOTO, YTO CTPEIIOK MPH OJHOM BhICTpese BhiOuBaeT 10 oukoB, paBHa 0,4; 9 oukoB —
0,3 u 8 unu mesbiie oukoB — 0,3. HaiiTu BEpoOsSTHOCTh TOTO, YTO IIPU OJHOM BBICTPEJIE CTPEIOK
BBIOBET HE MeHee 9 OUYKOB.
2. B xny0 npunecnu B kop3uHe 9 ppikux U 11 cepbix kotar. CHayaia BBIHUMAIOT OJIHOI'O KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas rnepBoro oopatHo. KakoBa BepOATHOCTh TOTO, YTO KOTSITa Pa3HOTO
uBera’?
3. B onHoM simuike 6 cuHux U 11 3eneHbIX mapoB, a B ApyroM — 7 CMHUX U 9 3eneHbix mapos. U3
Ka)KJI0T0 fAIIMKa B3sUIM 10 0iHOMY 11apy. KakoBa BeposiTHOCTH TOro, 4TO 004 11apa cuaue?
4. B xopobke 4 Oenbix u 5 4epHbIX (¢yrOonok. Hayran BeiTackuBaroT n1Be (yrOosiku. Haiitu
BEpPOSITHOCTH TOTO, YTO OfHa ¢yTOOKa Oenast, Ipyras — yepHas?
5. B ypue naxonstcs 10 mapoB: 3 OGenblx U 7 4yepHbIX. M3BlIEeKalOT OAMH 1Iap, a 3aTeM JAPYrou.
Haiit BEposATHOCTB TOT0, YTO MEPBBIN LIap YEPHBINA, & BTOPOW — CUHUM.
6. B cnenmanusupoBaHHyio OOJBHMILY MocTynaeT B cpeaHeM 50% OONbHBIX C 3a00JeBaHUEM A,
30% - ¢ 3aboneBanunem B, 20% - ¢ 3a0oneBanuem C. BeposTHOCTB MOTHOTO H3JICYCHUS 00Ie3HU A
pasna 0.7, nuis 6one3neit B u C atu BepoatHocTH paBHbI cooTBeTcTBEeHHO 0.8 11 0.9. Kakoii mponeHt
MAIUEHTOB, OJHOCTHIO U3JIEUYMBIIMXCS IO OKOHUYAHUU Kypca JISUeHHs?
7. Ha tpex nouepeit Huny, EBy u Aliryne B ceMbe BO3JI0XkeHa 0053aHHOCTh MBbITh nocyay. Huna
BbinonHsAeT 40% Bceil paboTel, a ocranbHble 60% paborel EBa u Aliryns nenst noposHy. C
BeposiTHOCThIO (.02 Huna mMoxxeT pa3OuTh 1o kpaifHeil Mepe oiHy Tapenky; it EBbl u Alryns ata
BEpOSATHOCTH paBHa cooTBeTCTBEHHO 0.03 u 0.04. Poputenu He 3HAIOT, KTO MBUI TTOCYTy BEUYEPOM,
HO OHM CJBIIIAJIM 3BOH pa30uToi mocynsl. Ubs ouepenb MBITh MOCYAY B ATOT Beuep Hamboiee
BeposiTHA?
8. OmguH BIACTENIMH, KOTOPOMY €ro 3BE€3/I04€T HACKy4YMJ CBOMMH JIOXKHBIMU IpEICKAa3aHUSAMM,
pemna Ka3HuTh ero. OgHako, OyJay4d O4eHb JAOOpPHIM MOBEJIUTEIEM, OH PEUIMI J1aTh 3BE3/I0UETY
IIAHC U MPEATIOKHUTh €My paclpelesIUTh 10 ABYM YpHaM YeThIpe mapa: Ba OeNlbIX U JBa YEPHBIX.
[Tanau BBIOMpaeT OAHY M3 ypH M M3BIEKaeT W3 Hee oAuH Imap. Ecnu map Oyner 4yepHbIM, TO
3Be3/I0ueTa Ka3HAT, B MPOTUBHOM Cllyyae ero >kKM3Hb Oyzaer craceHa. Kakum oOpas3om 3Be3noder
JOJDKEH pa3MECTUTh IMapsl B ypHaX, 4TOOBI oOecreyuTh cebe MaKCHUMAaIbHYIO BEpPOSITHOCTH
criaceHus?
9. YCTpOHCTBO COCTOUT M3 TPEX JEMEHTOB, paOOTAIOIINX HE3aBUCUMO. BeposTHOCTH 0e30TKa3HOM
paloThI 17151 HUX paBHbI cooTBeTCTBEHHO 0.6, 0.7, 0.8. HaifTu BeposTHOCTB TOTO, UTO OTKa3al OAUH
AJIEMEHT, a JIBa APYTUE - UCTIPABHBI.

PA(Hi) =
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10. B orexTpuuecKyr LeMb IOCIEJOBATeIbHO BKIIOYEHBI TPH DJJIEMEHTa, padoTaromiue
HE3aBUCUMO. BeposITHOCTH OTKa3za KakJAoro U3 3JIEMEHTOB paBHbI cooTBeTcTBeHHO 0.1, 0.15, 0.2.
Haiitu BeposSTHOCTB TOT0, UTO TOKA B LIENH HE OyeT.

dopma npeacTaBJieHus pe3yabTarTa:

Pemenwue 3ana4, ohopMICHHOE B TETPAIH.

Kpurepuu onenkmu:

Pemenne 3amaun cautaeTcs OE3ympedHbIM, €CIH MTPABIIIBHO BBIOPAH CIIOCOO PEIICHUS, CaMO
pelleHrne COMPOBOXKIACTCS HEOOXOJUMBIMU OOBSICHEHUSMM, BEPHO BBINOJIHEHBI HYXKHBIC
BBIYMCIICHHS U TPe0Opa30BaHus, MOJTYyYeH BEPHBII OTBET, MOCIEA0BATEIbHO U AKKYPATHO 3alIMCaHO
pelieHue.

OTMeTKa «5» CTaBUTCSI, €CIIU:

- paboTa BBINOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKUX PACCYKJICHUSAX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIOB U OMINOOK;

- B pPELICHUMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, OMHCKa, HE
SIBJISIFOLIASICS CIICAICTBMEM HE3HAHUS WM HETIOHUMAaHMS Y4eOHOro MaTepuana).

OtmeTka «4» cTaBUTCS, €CIIH:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIAroB PELICHUs HEIOCTAaTOYHBI (eciiu
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);

- JOMyIeHa OJ{HA OIIMOKA WM JIBa-TPU HEIOYETa B BBIKJIAIKAX, PUCYHKAX, YepTEKaxX WIH
rpadukax (eciim 3T BUJIbI padOTHI HE SBJISIIUCH CIEIUATBLHBIM 0O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCSI, €CIIU:

- IomylIeHbl OoJee 0JHOM OmKMOKK UK OoJiee IBYX-TpeX HEJOUETOB B BHIKJIAJIKAX, YEPTEIKAX
WM rpadukax, HO yUaluiics BiaeeT 00s3aTeIbHBIMU YMEHUSIMU TI0 IIPOBEPSIEMOI TeME.

Ot1MeTKa «2» CTaBUTCS, €CIIH:

- JOMYIIEHBbl CYIIECTBEHHBbIC OIIMOKHU, IIOKa3aBIIKME, 4YTO YYAIIUWUCS HE BIAJEET
00s13aTeTbHBIMA YMEHUSIMU 110 IaHHOM TeMe B TIOJTHOM Mepe.

Tema 3. luckperHsble ciaydaiinbie Beanunnsl (J{CB)

IIpakTnyeckas padora Ne 4
ITocTpoenne 3akoHa pacnpenesenns U pynkuus pacnpeneaenusi JCB. Boruucienue
OCHOBHBIX YHCJIOBBIX XapakTepuctuk /[CB
IIpakTuyeckas padora Ne 5
Pemenne 3aga4 ¢ npuMeHEeHHEM 3aKOHOB pacnipenesieHus sepositnocrei ICB
Heans padoThbl: M3ydeHUE 3aKOHOB pacHpelesieHUs IUCKPETHOW CIydyalHOW BEIIMYWHBI;
HAY4YMTCs pelIaTh 337a4l Ha HAXOXKJAECHUE YUCIIOBBIX XapaKTePUCTHK CIy4aliHOW BETUYUHBI.
Boinoainus padorty, Bel Oynere:
ymems:
- pemarh 3aja4 Ha HaX0K/IEHUE YHUCIIOBBIX XapaKTEPUCTUK CITy4aiiHON BEJIMYUHBI.
MarepunanbHoe obecrnieyeHue:
Pa3znarounsblii Matepuan (KapTOUKH C 3a/1aHUSMU).
Texnuueckue cpeacrBa OOY4YEHHS: KOMIIBIOTED C  JIMIEH3UOHHBIM  IPOTrPAMMHBIM
o0ecrnieueHrneM U MyJIbTHUMEIMa IPOEKTOP.
3amanme:
3ananue 1. B KHMKHOM MarasuHe oOpraHu3oBaHa JoTepes. PasbIrpbIBaroTCsl /1B KHUTH
croumocthio mo 10 py6. u ogHa — croumocthio B 30 py6. CocTaBUTh 3aKOH paclpeneieHus
CIIy4aiilHON BeNMUYUHBI X — CYMMBI YHUCTOIO (BO3MO>KHOI'O) BBIUIPBIIIA ISl TOTO, KTO MpUOOpen
ouH Omtet 3a 1 pyo6., eciiu Bcero nmpoaano 50 6uneTos.
3amanue 2. 3amaH 3akoH pacnpedeneHus (u3 3amaHua 1). Omnpegenure QYHKIHIO
pacripesieieHus] 1 OCTpoiiTe rpaduk.
3ananue 3. JluckperHas ciydaiiHas BeNMYMHA X 3a/laHa TaOnuued pacrpeneiaeHus.
Tpebyercs naiitu M [x], D[x] u o [x]:
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nfo 1 2 22110 [1 [2

03(05|02 01(02|04/02 0,1

3ananue 4. CTpouTenbHas UHBECTUIIMOHHAS KOMITAHUS B HACTOSIIIIMI MOMEHT MPOJIAET aKIUK
1mo 16 ycJIOBHBIX JEHEKHBIX €IMHUIl 32 IITYKYy. VIHBeCTOp IIaHMpYyeT MOKYIKY MakeTa akuui U
npeArnoaraeT XxpaHeHue ux B Teuenue roja. [lycts X — cinyuyaiiHas BeIMYMHA, O3HAYAIONIAs LIEHY
OJIHOM aKIMHM cIycTs rol. Psij pacnpenenenus naH B Ta0uIIe:

Lena akyuu (x) P(X)
16 0,35
17 0,25
18 0,25
19 0,10
20 0,05
1. [Toka3ath, 4YTO 3aJaHHOE pacHpejeicHre o0JiagaeT BCEMH CBOWCTBAMHU psiia
pacrpeeineHus.
2. YeMy paBHO 0XKHJIa€MOE CPEHEE 3HAUCHHUE [IEHBI aKI[UH CITYCTS OJMH Tof?
3. Yemy paBeH OKHIAEMbIH CPEIHUI BBIMTPHIII OT aKIMH, CIycTs roa? Yemy paBeH
MIPOIICHT BO3BpaTa MHBECTHIINH, OTPAKAEMBbIH ITUM OXKHIaEMbIM 3HAUCHHEM?
4, Omnpenenure AUCIEPCHIO TIEHBI AKI[MH CITYCTS TO/I.
5. Jlpyrasi akiiusi ¢ OIMHAKOBBIM OKHIaEMbIM 3HAUYCHHEM BO3BpaTa HMHBECTHUIIMI MMEET

aucnepcuto, paBHyro 3. Kakag M3 akumid Jydnie B CMBICIE MHHHMMM3AlMM PUCKA WU
HEONPEIeIEHHOCTH, ACCOLIUUPYEMO ¢ MHBeCTUIMAMU? OOBsiICHUTE.

Kparkue Teopernyeckue CBeACHUA:

IIpumep Nel. PaccmarpuBaercst paboTa Tpex HE3aBUCHUMBIX pabOTAOMIMX TEXHUYECKUX
yerpoiictB (TY); BeposiTHOCT, HOpManbHOW paboTel mepBoro TY pasna 0,2, Broporo — 0,4,
tpetbero — 0,5; [locTpouTs psja pactipenesieHus Cilly4ailHOW BEIMYUHBI X.

Pemrenne:

CrayuvaiiHas BenmuuMHa X - yMcio paboratommx TY. Bo3moxHble 3HaYeHMs CiiydailHON
Beanuunusl: 0,1,2,3.

OnpenenuM  COOTBETCTBYIOIIME BEPOSTHOCTH, MOJb3YSICh IpPAaBUIAMH  CIOXKEHUS U
ymMHOXeHHs. [ kpatkoctu OyzneM o00o3Ha4aTh HOPMAJbHYIO paboOTy 3HAaKoM “+”, a OTKa3 —
3HAKOM “-”.

pl=P{X =0}=P{---}=0,8-0,6-0,5=0,24

p2=P{X =0 =P{+--}+P{-+-}+P{--+}=0,2-0,6-0,5+
+0,8-0,4-0,5+0,8-0,6-0,5=0,46

pl=P{X =2} =P{-++}+P{+-+}+P{++-}=0,8-0,4-0,5+
+0,2-0,6-0,5+0,2-0,4-0,5=0,26

pl=P{X =3}=P{+++}=0,2-0,4-0,5=0,04

Psan pacnipenenenus ciyd4aliHON BeJIMYUHBI X UMEET BU:
X0 1 2 3
n 024|046 0,26 | 0,04

[Ipumep Ne2. 3anan psn pacupenenenus. [loctpouts GpyHKIMIO pacnpeeneHusl.
X1 2 3 4

P |1/14 | 6/14 | 6/14 | 1/14
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IpH X <=1 F(x) = P(x<1) =0; X

HpI/I1<X<:2F(X):P(X<2):i; 12

161

14 14 2 06

HpI/I3<x<:4F() P(x <) = 1,661 04
14 14 14 14 0.2

1 6 6 1

—F—+—+—=1

14 14 14 14 0

mpu 2 < X <=3 ¢y _py<y-

OpHA x> 4 F(x)= =

W3 pucynka BugHo, uro F(X) mmeer 4 ckauka no uuciay X. Ecnu yBenuuuth X, TO 4MCIIO
CKauyKOB TaK )K€ CTaHOBHUTCSA OOJIblIe, a CaMU CKaukKd MEHbIIE, BCIEACTBUE YEro CTyIeHuaTas

KpHWBasi CTAaHOBUTCS 0oJiee TIIaBHOM. B 3TOM cirydae qucKpeTHas cilydaiiHasi BETUYHHA TOCTETICHHO
npUOIIHKAaeTCsl K HePEPhIBHOM.

I[opsiaok BbINOJIHEHUS PA0OTHI:

1. Pemnth 3a1anus B TeTpaju.

2. Tlonyuuth y mpenojmaBaTesisi 3aJaHUs JJIi CaMOCTOSITEIbHOW pabOThl M PEIIUTh HX B
TETpaju.

dopma npeacraBieHus pe3yJabrara:

[IpencTaBuTh BHIMOIHEHHBIE 33JaHUS B TETPAIU AJISl IPAKTHUECKUX paboT MPernoaaBaTesio.

Tema 4. HenpepbiBHbIe ciay4yaiinbie BeanuuHbl (HCB)

IIpakTuyeckast padora Ne 6
Boruncienue ynciaoBbix xapakrepucTuk HCB. IlocTtpoenue ¢pyHKIMHU IVIOTHOCTH H
HHTErpajbHON GyHKIMH pacnpeneIeHus.

Heas pabdoTbl: M3y4YeHHE 3aKOHOB pacHpelesieHUs HEMPEPHIBHOM CIy4allHOW BEJIUYWHBI;
HAy4YUTCs peliaTh 3a/1a4yl Ha HaXO0XJACHHUE YUCIIOBBIX XapAKTEPUCTUK CIIy4alHON BEJIVYNHBI.

Boinoainus padorty, Bel Oynere:

ymemy:

- pemarh 3aa4l Ha HaX0)K/IEHUE YHUCIIOBBIX XapaKTEPUCTUK CITy4aiiHON BEJIUYUHBI.

MarepunanbHoe obecniedeHue:

Pa3znarounsliif Matepuan (KapTOUKH C 3a/laHUSIMU).

TexHuueckue cpeiacTBa OOYYEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  MPOTrPaMMHBIM
o0ecrieueHrneM U MyJIbTHMEINa IPOEKTOP.

Xoa padoThI:

3aganue 1

3aiaHa I0THOCTH pacnpeaencHus f(X) HernpepbIBHOM ciiyvaitHOW BeTHYHHBI &,

1. TToctpouTs rpadux f(x).

2. Haiiti unTerpanbayro Gpyakmuio F(X).

3. BeIUNCIUTh MAaTEMATHUECKOE 0XKMJIAHUE, TUCIIEPCUIO, CPEIEKBAPATUYECKOE OTKIOHEHHE,
MOZY, MEJIUaHY.

4. HaliTi BepOSITHOCTB IOTIA/IaHKsI CITy4aiiHOW BETMYMHBI & B HHTEpBa (8, D).

Ipumep 1.
0 mpu X < -1

f(X)=9x*+A:|x| mpu-1<x<2 a=0, b=1
0 npu X > 2

Peinenne:

1. Haiigem Heu3BeCTHBIN napameTp A IOTHOCTH pacnpeaciicCHud BCPOATHOCTU U3
COOTHOIICHHUA

Tf(x)dx:b
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[Tockonbky B Hamiem npumepe mioTHOcTh f(X) Ha (-0;-1] u Ha (2;+ ) paBHa HYIIO, TO
MO>KHO 3aIuCaTh:

2
Ixz +A-|Xdx =1
a

PemmB naHHBIN HHTErpal ¥ MOJYYSHHOW ypaBHEHHUE MOIydnM, uTo A=-4/3, Toraa mioTHOCTb
pacrpenesieHus IPUMET BUJL:

0 mpu X < -1
f(x)= xz—g\x\ mpu—-1<x<2
0 npuXx > 2

I'padux ¢pyukunuu f(X) n306paxken Ha pUCyHKe.

f(x)

4
|
|
|
|
0 | X

=2 T T 7 T3

2. Haiinem unTerpansuyto ¢pyukiuio F(X):
X € (—oo;-1], F(x) = P{{ < x}=0

X -1 X 3
xe (12, F(x) = P{t < x}= _[f(t)-dt = J.Ovdt+-[t2 7%~\t\~dt =%7§\x\2 +1
-0 -0 -1

a 2 X
X & (~1+00), F (x) = P{E < X} = jo.dt+jt2—g-\t\.dnjom:l
—0 -1 2

Tornga MOXKHO 3amnucaTh:

0 mpux < -1
X 2
F(x) = ?—g\x\ +1 mpu-1<x<2
1 npuXx > 2

3. HucnoBble XapaKTEepPUCTUKU UCKOMOM CIIy4ailHOM BEJIMYMHBI.
MartemMaTtudeckoe OKUIaHue:

+00 -1 2 +00

M, = [x- f()dx= [x-0dx+ [ x-(x’ —%-|x|)dx+ [ x-0dx = 0.63(8)
-0 —0 -1 2

Hucnepcus:

D, = IXZ ~f()dx-M, = ;Exz ~0dx+:2[x2 A(x? —%~\x\)dx+]jx2 -0dx —0.63(8) = 2.8500

CpenHee kBaipaTUYHOE OTKJIOHEHUE:!
o, =,/D, =1,688194301613

Mopa paBHa 2.
4. BeposatHocTb TOTO, uT0 0<EL], BBHIYHCIUM 10 (hOpMYIIE:

1
P{O<§<l}:sz—%|x|dx:0.333.
0

Pemuts 3amaumn.

1. 0 mpux = 0; 0 mpux < 0;
2 2
x F(x)= {* .
F(x)= — mpul<x<m; | () 2 npul<x<e;
T 1 mpux=> e;
1 npux> m;
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2. 0 mpux = 0; 0 npux < 0;
4
F(x)= {2 npul<x< 2; : Fx) = x2
16 - OpHX > 0;
1 mpux> 2; 1+x
3. 0 mpux < 0; 0 mpux = 0;
(x* —x) ) 16 5
F(x) mpul<x< 2; . Fx) = [25:(2 anO<x££—h
1 mpux> 2;
1 anx>:};
4, O npux < 0; 0 mpux < 0;
_ 2 . 3
FG = yx mpul<x=<1; ' Fx)= {2 npul <x <5;
0 npux> 1; 125
1 mpu x> 5;
5. 0 mpux < 0; 0 mpux < 0;
x? xmpul<=x<1
F(x) = T npul < x < 2; 0. flx) = x42mpulex< 2
1 npu x> 2; 0 opu x> 2;

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. Pemuth 3aganus B TETPaIu.

2. [Monyuuts y npenogaBaTes 3a1aHus A1 CAaMOCTOSTENIbHOM paboThl U PELIUTH HX.
®dopma npeacTraBjeHus pe3yabTara:

[IpencTaBuTh BHIMOIHEHHBIE 33JaHUS B TETPAIU AJISl IPAKTHUECKUX paboT MPernoaaBaresio.

Tema 5. MaTemaTnueckasi CTATHCTHKA

IIpakTuyeckast padora Ne 7
IHocTpoenune sMnupuveckoil GyHKUMHU pacnpeaeienus. Boruucienne 4ucaoBbIX
XapaKTePUCTHK BHIOOPKHU
IIpakTnyeckas padora Ne 8
Brruucienne TOYeYHbIX 1 HHTEPBAJIbHBIX OLCHOK

Hean padoThbl: HAYYUTHCS OCYIIECTBISATH pacyeT M0 3aJaHHON BBIOOPKE YHCIIOBBIX
XapaKTePUCTHK, HAYYUThCS OCYIIECTBIATH pacdyeT MO 3aJaHHOHW BBIOOPKE  YHCIOBBIX
XapaKTEPHUCTHK.

Beimosnus patdory, Bel Oyaere:

ymemy:

- OCYIIECTBIATH pacyueT Mo 3a/IaHHON BHIOOPKE YHCIOBBIX XapaKTEPUCTHUK.

MarepuajnbHoe o0ecnieyeHue:

Pa3znarounslit Matepuan (KapTOUKH C 3aJIaHUSMU ).

TexHudeckue cpencrBa OOydYEHHUS: KOMIIBIOTEp C  JIMIIEH3UOHHBIM  MPOTPaMMHBIM
obecrnieueHrneM U MyJIbTHMEeINa IPOEKTOpP.

3aganue:

1. TlatepromecsaThio aOWUTypuUEHTAMH Ha BCTYNHUTENbHBIX dk3amMeHax B MIIK momyudeHs
CJIeTYIONNEe KOJTMYeCcTBa OaJIOB:

12,14, 19, 15, 14, 18, 13, 16, 17, 12,

20,17, 15, 13, 17, 16, 20, 14, 14, 13,

17, 16, 15, 19, 16, 15, 18, 17, 15, 14,

16, 15, 15, 18, 15, 15, 19, 14, 16, 18,

18, 15, 15, 17, 15, 16, 16, 14, 14, 17.

TpeOyeTcsi: a) cOCTaBUTh BapUAIIMOHHBIN Psif; 0) COCTaBUTHh TAOJHUIly YacTOT; B) MOCTPOUTH
MOJINTOH YacTOT.
o1

H
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2. ObcnenoBanue orarel Tpyga 60 mpemojaBaTenell Hano CIEAYIOIIHE pPe3yabTaThl (B
yci.em.):

114, 104, 112, 101, 90, 122, 126, 116, 128, 140, 124, 120, 160, 104, 140, 90, 118, 132, 154,
124,104, 121, 156, 160, 128, 132, 104,82, 130, 114, 142, 122, 160, 98, 116, 98, 132, 142, 116, 126,
108, 121, 102, 104, 122, 96, 122, 138, 124, 123, 108, 121, 102, 104, 122, 96, 122, 138, 124, 123.

a) CocTaBbTe MHTEPBAIBLHYIO TaOJIUIlY YacTOT ¢ mHMpuHON uHTepBasia 10 (y.e.) HaumHas ¢ 80
(y.e.).

0) [TocTpoiite rucTorpammy.
1051

J 2

3. TlocTpouTh SMIUPHUYECKOE paCHpElelCHHEe Beca CTYASHTOB B KHIIOTpaMMax JUIs
clieyromien BEIOOPKH:

64,57,63,62,58,61,63,60,60,61,65,62,62,60,64,61,59,59,63,61,62,58,58,
63,61,59,62,60,60,58,61,60,63,63,58,60,59,60,59,61,62,62,63,57,61,58,60,64,60,59,61,64,62,59,65.

Bocnonb3yemes npoueaypoi ['ucrorpamma.
1. B sueiiky Al BBeneM cioBo Habmronenus, a B aunana3on A2:E12 — 3HaueHus Beca CTYICHTOB.
2. Jlns Be3oBa mporeaypsl ['ucrorpamma BeioepeM u3 MeH0 CepBHC TOIIMYHKT AHAIU3 TaHHBIX
U B OTKpBIBIIEMCS OKHE B 1tosie IHCTpyMEeHTHI aHanu3a ykaxkeM npoueaypy ['ucrorpamma.
3. B nosBuBmemcs okae ['mcrorpamma 3amonHuM pabouune moisi: BO BxomHoW n1uana3oH BBeaEM
JMana3oH uccienyembix JaHHbIX (A2:E12); B BeixonHOM 1ruana3oH — CCHUIKY Ha JIEBYIO BEPXHIOIO
siueiiky BbixomHoro guamasona (F1). YcranoBuM mepekioyareind B MOJIOKeHHEe MHTerpaibHbIi
npoueHT u BriBoa rpaduka;
4. Tlocne storo HaxxmeMm kHonKy OK.

B pe3ynbrate noiay4yum tadnuiy u quarpammy (puc.l).

Ma;?iqamm;?mmw”b;ﬁvf FucTorpamma

- — 120,00%
100 00%:; 100,00%

i 80.00%

6000%
40,00%/|..w . urerpans|
20.00% Hell %
00%

EZED HacTora

@ é&é\ rg?’éb &

@&

KapmaH

Puc.1. Pe3ynbratel npouenypsl ['ucrorpamMma nakera AHanusa.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. PemuTh 3a1aHus B TETPaau U HA KOMITBIOTEPE.

2. IlonyunTh y mpenoaBatess 3alaHusl 1711 CAMOCTOSTEIbHON pabOThl M PEIIUTh UX.

3ananne

Pemmnth 3amauy. Ha 3aBojne skene3o0eroHHBIX m3aenuid N juisi co3maHus Mapku OeToHa
BBICOKOT'O KauecTBa MpOBOAWIOCH uccienoBanue 100 pa3inuyuHbIX MPOOHBIX COPTOB OETOHA, s
KOTOPBIX TOJCYUTHIBAIICS TMPOIEHT MPOYHOCTH Ha ckatue (ciydaiiHas BenwmumHa X). [lomyden
crenyomui pesynptar (Tabnuna u3 100 yucen). Haiitu smnupuyeckoe pacmpeeneHue mpu3Haka
X, mocTpouTh rpaduyueckoe oToOpakeHHe pacmpeneiaeHus. Halitu wucnpaBlieHHBIE OIEHKH
(cTaTUCTUKM) TEHEpalbHBIX MapaMmeTpoB (BBHIOOPOYHOE CpelHee; HUCIpaBIEeHHAs JAUCIICPCHS;
WCIIPABJIEHHOE CPETHEKBAJAPATUYHOE OTKJIOHEHHE, WCIPABJICHHAS ACHUMMETpPHS; HWCIpaBICHHBIN
skcuecc. Haiftu Moy 1 MeauaHy Mo CrpyIIUpOBaHHBIM JaHHBIM. [IpoBepHUTH THTIOTE3Y O TOM, YTO
reHepallbHasl COBOKYIHOCTh HM3MEPUMOTO TIpU3HakKa X, M3 KOTOpOM W3BIeYeHa BBIOOPKa,
pacrmpeielieHa o HOpMaJbHOMY 3aKOHY INpH ypoBHE 3Hauumoctu « =0,05.
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42.7
32.9
37.0
28.8
34.0

39.7
44.9
38.5
315
36.6

30.2
38.4
35.5
45.9
37.7

37.4
38.8
42.8
394
54.3

37.4
37.1
29.6
314
47.1

31.1
43.2
29.6
314
47.1

28.2
31.3
29.0
324
26.6

34.6
36.1
41.2
32.3
48.7

351
37.1
42.3
44.3
37.8

37.9
41.7
23.2
41.7
324

43.8
31.7
445
37.0
40.3

40.5
41.1
32.9
43.0
32.7

49.9
36.7
42.5
26.4
34.2

37.2
33.3
38.8
25.2
33.7

49.2
35.2
32.9
37.5
37.9

47.0
38.6
29.3
41.0
445

44.2
43.5
41.0
43.7
27.3

38.7
30.8
38.1
443
36.9

36.2
42.8
37.6
29.3
30.2

42.5
39.6
37.1
16.6
43.1



IIpumep. IlycTte mud uM3ydeHUS KOJIMYECTBEHHOIO IIpu3HaKa X U3 T'eHEpaJbHOU

COBOKYITHOCTH H3BJIcUueHa BbIOOpka oObema N =100, wmmeromas cieayrooliee CTaTUCTHYSCKOE

pacrnpezesieHue:

5 |7 19 |11 |13 |5

TpeOyercs:
a) MMOCTPOUTH MOJIUTOH YaCTOT 110 JAHHOMY PacIpeesIiCHUIO BEIOOPKHY;

0) HailiTu BbIOOpOYHOE cpenHee X , BHIOOPOUYHOE CpefHee KBaJpaTUYHOE OTKJIOHEHUE & ,

«UCTIPABICHHOE» BEIOOPOYHOE CPEIHEE KBAJAPATUIHOE OTKIOHECHHUE S |
B) IpU JJaHHOM YpPOBHE 3HAUYMMOCTHU ( IPOBEPUTH IO Kpureputo Ilupcona rumoresy o

HOPMAaJIbHOM pacipeielieHuy reHepalbHONW COBOKYITHOCTH;
I) B Clly4ae MPUHATHS THIIOTE3bl O HOPMAJILHOM PaCIpeIeIeHUH TeHepaIbHOW COBOKYITHOCTH

HalTH JOBCPUTCIIbHBIC HMHTCPBAJIbI JIA MATCMATHYCCKOI'O  OKHUIAAHUA m H CPCIHETO
KBAJIpaTUYHOI'O OTKIIOHCHHU O , IIPH YPOBHE HAAC)KHOCTHU ) = l-a.

Pewenue
a). OTn0kUM Ha ocu abCuUCcC BapUaHTBI Xi,...,Xg, & HA OCH OPJUHAT — COOTBETCTBYIOLINE

4acToThl N;,...,Ng. COeMHUB NOTy4YE€HHBIE TOUKH JJOMAHOM, IIOJIy4YUM IIOJIUTOH YaCTOT.

A
ny

25

22

17

Rl G N

\ &

0). Bribopounoe cpemnee X, BBIOOPOYHOE CpeaHEE KBaJpaTUYHOE OTKIOHEHHE & ,
«HUCTIPABJICHHOE» BBIOOPOYHOE CpEHEeEe KBAJPATUYHOE OTKIOHCHHE S HAXOMATCS COOTBETCTBEHHO

no popmynam (cm. m.13):

_ 1 8 _ 1 8 > 1 8 -
X==>xn, &= =3 (x-X)n, S=[—> (%—X)n,.
n nig n-1

=l

Pe3ynbTarhl BIYMCICHUN YAI0OHO 0OPMIIATH B BUAE TaOIHIIBL.

oo [ X=X ] -0 | a-%0% | 52

Ql

82

X
1 ]1 |5 5 -6,62 | 43,82 | 219.10
2 13 1|9 27 -4,62 | 21,34 | 192,06
3 |5 |17 |85 -2,62 16,86 | 116,62
4 |7 |25 |175 -0,62 10,38 |9,50
5 19 |22 |198 1,38 1,90 |41,80




6 |11]11 |121 3,38 | 11,42 | 125,62
7 |13|7 91 5,38 |28,94 | 202,58
8 |15]4 60 7,38 | 54,46 | 217,84
> 100 | 762 | 7,62 112512 | 11,25 | 3,36 | 11,36

Urax, X =7,62, =336, S=3,37. (S=+5? =.1136)

B). s mpoBepKH TMIIOTE3bl O HOPMAJIbHOM paclpelesieHUH I'€HepalbHOH COBOKYIHOCTHU
npuMeHuM Kputepuil [lupcona. YuuTeiBasi, 4TO BapuaHThl PaBHOOTCTOAT JIPYr OT Apyra (C marom
h=X X ,=2),9T0 MOKHO CIe/IaTh CIEAYIOIIM 00Pa3OM.

KoHIIbI MHTEpBAJIOB, CepeMHAMH KOTOPBIX SIBISAIOTCS X;, BBIUUCIAIOTCS MO (GopMynam:

h h
o | =X Py a, =X +§’ TEOPETUYECKHE BEPOATHOCTH Tonaianust X B wHTepBan (¢ ,,q;),
cornacHo ¢opmyne 1.14, paBHBL :q{“i —xj_q{au—xj, TEOPETHUYECKUE YaCTOThl PaBHBI
I
S S

n{ =Np; u, cornacuo 1.14, , z(n -n)*
) n

OdopmuM BBIYUCIICHUS B BUJIE TAOIUIBI (CM. HIXKE).
W3 npunoxkenus 3 HaXoAMM IpU JaHHOM ypoBHE 3HauuMocTH o =0,05 u npu uucie

o 2
CTelleHE  CBOOOBI k=8-3=5  kpuTuuyeckoe 3HayeHUE Lrpum = 111. Ilockonbky

2 o
=2,856 < 1,,,, =111, TumoTesa 0 HOPMAILHOM PACTIPE/IENICHUH T€HEPAILHOH COBOKYITHOCTH

IIPUHUMACTCA.

i Xi ai o — )? q)[ai_x] pi ni' r‘li (ni — n;)z
S S n/

0 0 -2,26 -0,4881

1 |1 2 -1,67 -0,4525 0,0356 3,56 5 0,582

2 |3 4 -1,07 -0,3577 0,0948 9,48 9 0,024

3 |5 6 -0,48 -0,1844 0,1733 17,33 17 0,006

4 |7 8 0,11 0,0438 0,2282 22,82 25 0,208

5 19 10 0,71 0,2611 0,2173 21,73 22 0,003

6 |11 12 1,30 0,4032 0,1421 14,21 11 0,725

7 |13 14 1,89 0,4706 0,0674 6,74 7 0,010

8 |15 16 2,48 0,4934 0,0228 2,28 4 1,298

> 422,856

r). Tenepp B MpenAnoyioKeHUH, YTO CiydaiiHas BeauuuHa X paclpelesieHa HOPMaibHO,
HalJieM JIOBEpUTEIbHBIE WHTEpBAJIbI JJIi MaTEMaTHMUECKOro OXHUIAHUS & U CPEeAHEro
KBaJIpaTUYHOTO OTKJ‘IOHeHI/IH o 1o ¢hopmynam m.13:

ae(X t\/_ X +t, \/_ ), 0e(S(L-q,),S1+q,)) ,

rae X =7,62,S =337 — BBIOOPOYHOE CpeqHEe W WCIPABICHHOE BBIOOPOUYHOE CpeIHEe
KBa/[PATUYHOE OTKJIOHEHHE, HaljieHHbIe B 11.0), t ,(q, — KOO()QUIMEHTEI, 3aBUCSIIME OT YPOBHS
HagexHocTH ¥ =1—a =0,95 u o6bema BeiOOpkr N =100, KOTOpBIE HAXOAATCSA U3 MPUIOKEHUH 5,
6:

t, =1(0,95100) =1,984, q, =q(0,95;100) = 0,143.

Urtak, ¢ HagexHocthio =095 a w O mOpuHALIEKAT CISAYIONIMM HWHTEpBajIaMm:
a €(6,95;8,29), o € (2,89;3,85).

IMopsinok BBINOJHEHHS PA0OTHI:




1. Pemints 3aganus B TETPAIN.
2. [lonyuuts y npenogaBaTens 3alaHus AJi CaMOCTOSTENIbHOM paboThl U PELIUTH HX.

C[)opMa NpeacraBjJacHusd pedyjabTara:
HpeI[CTaBI/ITB BBITIOJITHCHHBIC 3aaHus B TETpaAn AJI IPAKTHYCCKUX pa60T mpenoaaBaTciito.



