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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u coliep)KaHue NPAKTUUECKUX 3aHATUN HaIpaBlieHbl Ha peannsanuio DenepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIBHOIO CTAaHAAPTa CPEAHEr0 NPOPEeCCHOHATBHOTO 00pa30BaHHUS.

Benymelt 1uaakTn4ecKoi LEeIbi0 MPAKTUYECKUX 3aHATUH ABIIsETCS (POPMHUPOBAHUE YUSOHBIX
MIPaKTUYECKUX YMEHUU (YMEHUH peliarh 3aJaud 10 MaTeMaTHKe), HEOOXOAUMBIX B MOCIEAYIOLIEH
Y4eOHOU e TCIILHOCTH.

B cootBercTBUU ¢ pabouell mporpaMMoil yueOHON AucuUIIMHBL « Teopus BeposiTHOCTEN U
MaTeMaTH4ecKas CTAaTUCTHKA» IMPEAYyCMOTPEHO IMPOBEACHUE IMPaKTHYECKUX 3aHATHH. B pamkax
[IPaKTUYECKOT0 3aHATHsSI O0ydYaroIiydecs MOTYT BBIIOJHATh OAHY WJIM HECKOJBKO IMPaKTHYECKUX
pabor.

B pe3ynbrare ux BHIIOJHEHUS, 00ydaromuics JOKEH:

ymembp:

- IPUMEHSTHh CTaHAAPTHBIE METOAbl M MOJEIN K PELIEHUI0 BEPOSTHOCTHBIX M CTATUCTHUYECKUX
3aj1ay;

- HCII0JIb30BaTh pacueTHbIe (POpMYIIbl, TaOIUIIbI, FPpadUKK MPU PELIEHUH CTaTUCTUYECKUX 33/1a4;

- NPUMEHSTb COBPEMEHHBIE IAKEThl MPUKIAJHBIX HPOrpaMM MHOIOMEPHOIO CTaTUCTHUYECKOTO
aHanIM3a.

ConeprkaHne MPaKTUUECKUX 3aHATUI OPHEHTUPOBAHO Ha MOJrOTOBKY 00YYarOIIUXCsl K OCBOSHUIO
MPOQECCUOHAIBHOTO ~ MOIYJsl MPOrpaMMbl  TOATOTOBKM  CIIEHMATMCTOB CPEIHEro 3BEHa 10
CMEUATBHOCTU. A Takke (OPMHUPOBAHUIO 0OU4UX KOMNEMEH YU
OK 1. BeiOupatb croco0sbl pemieHust 3ajad npodeccuoHanbHON N1eATeNbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 2. OcymiecTBisaTh NOMCK, aHaIU3 M HHTEpHpeTanuio uHGOpMaluu, HEOOXOAUMOHN s
BBITNOJIHEHUS 3a/1a4 TPO(HECCUOHAIBHON AEATEIbHOCTH.

OK 4. Paborate B KOJJIEKTMBE W KOMaHIe, 3((EKTHBHO B3aWMOICHCTBOBATH C KOJIJIETaMH,
PYKOBOJCTBOM, KIINEHTAMH.

OK 5. OcymiecTBidTh YCTHYIO W NHCHBbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM S3BIKE C
Y4€TOM 0COOEHHOCTEM COLMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTa.

OK 9. Ucnonp3oBaTh HH(PpOpMAITMOHHBIE TEXHOJIOTHH B TIPO(ECCHOHATBLHOM NeATeIbHOCTH.

OK 10. ITonmb3oBaThcst TpoecCHOHATBEHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM W MWHOCTPAHHOM
A3BIKAX.

BeinonHenne o0ydarolmuxcss HPakTUYECKUX paboT mo ywyeOHOW mucuuiuinHe «Teopus
BEPOATHOCTEN U MaTeMaTUYECKask CTATUCTUKA» HAIIPABJICHO HA:

- 0000meHne, cUCTeMaTU3alulo, YIiayOlieHHe, 3aKpeljieHHe, pa3BUTHE M JETalu3aluio
MOJIyYEHHBIX TEOPETUYECKUX 3HAHUI 110 KOHKPETHBIM T€MaM y4eOHOM JUCLUIUINHBL;

- (QopMHpoBaHHE YMEHUH NPUMEHATH IIOJIyYEHHbIC 3HAHUS Ha IPAKTUKE, pPeaTu3aluio
€IMHCTBA NHTEJUIEKTYyaJIbHOM U IPAKTUYECKON AEATEIbHOCTH;

- pa3BUTHE HMHTEJUIEKTYyaJbHBIX YMEHUH Yy OyIyluX CHELHUaIMCTOB: AaHAJIUTHYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAOOTKY HpPU PEIICHUHU IOCTABJICHHBIX 3a/ad NPO(PEeCCHOHATbHO 3HAYMMBIX KauyecTB,
TaKHX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHULIMATUBA.

[IpakTuyeckue 3aHATUS MPOBOJSATCS IOCIE COOTBETCTBYIOLIEH TeMbl, KOTOpas oOecreuynBaeT
HaJIM4Ke 3HAHUH, HEOOXOIUMBIX JUIs €€ BBIIOJIHEHMS.



2 IEPEYEHDb IPAKTHYECKHNX 3AHATUI

Tembl Tembl IPaKTHYECKUX 3aHATHH KoanyecTBo TpeboBanus
4acoB ®I'oC C11O
(ymeTn)
Tema 1. [IpakTnueckas padota 1. [Toncuér 2 Vi
9J1eMeHTBI Yyca KOMOMHAIHHA vV 01.2,¥01.3,
KOMOMHATOPUKH VY 01.5,¥Y01.9,
Tema 2. OcnoBbl | [IpakTuueckas pabora 2. Beruucienue 2 Y O0I1.11, ¥ 02.2,
TeOpUuM BEPOSITHOCTEH C UCTIOIB30BAHUEM V024,V 02.5,
BepOsITHOCTE (hopMya KOMOMHATOPHKHI ¥ 05.3,V 10.1,
[IpakTuyeckas padora 3. Beraucnenue 2 ¥ 10.2
BEPOSITHOCTEHN CJIOKHBIX COOBITUI
Tema 3. [Tpaktuueckas padota 4. [loctpoenue 2 VI,V2
JuckperHble 3aKOHa pacrpeaeneHus U PYHKIM vV 01.2,¥01.3,
ciayyaiiHble pacnipenenenus JJCB. Beruucnenue VY 01.5,V01.9,
BeJinuuHbI (ICB) | OCHOBHBIX YHCIIOBBIX XapaKTEPUCTHK Y O01.11,V¥ 02.2,
JICB V024,V 02.5,
[IpakTnueckas pabota 5. Perenue 2 vV 05.3,V10.1,
3a7a4 C MPUMEHEHUEM 3aKOHOB VvV 10.2
pacnpenenenus BepostHocteil JICB
Tema 4. [IpakTnueckas pabota 6. Beruncienue 2
HenpepbiBHBIE yucnoBbIX Xapakrepuctuk HCB.
cJay4yaiHbIe [TocTpoenne GpyHKINY IIOTHOCTU U
BejimunHbl (HCB) | uaTerpansHoil GyHKIUNA
pacnpeeseHusl.
Tema 5. [IpakTuueckas padota 7. [loctpoenue 2 YV1,V2,V3
MaremaTuyeckasi | SMIUPUICCKON PYHKITUN YV 01.2,¥01.3,
CTATHCTHKA pacnpenenenus. Beruncnenue Y 01.5,¥Y01.9,
YUCJIOBBIX XapaKTEPUCTHK BEIOOPKU Y O0I1.11, ¥ 02.2,
[IpakTrueckas padora 8. Beruucnenue 2 v 02.4,V 025,
TOYEYHBIX U HHTEPBAJIBHBIX OILICHOK Y 04.2,V 05.3,
Y 09.1, ¥ 09.2
NTOI'O 16




3 METOMYECKHUE YKA3AHUSA
Tema 1. DiieMeHTBI KOMOMHATOPUKH

[MpakTHueckoe 3ansaTHe Ne 1
HoacuéT ynciaa KoOMOUHAIMIA

Heab: chopmMupoBaTh yMEHHE pPeIIaTh 3aa4U ¢ UCTIOIB30BaHUEM (OPMYIT KOMOWHATOPUKH:
MEPECTAHOBOK, Pa3MEUICHUN U COYETaHU.

Boinosinus padorty, Bl Oyaere:

ymemp:
- IIPUMEHSTH CTaHAPTHBIE METOJIbl U MOJIEH K PELIEHUI0 KOMOMHATOPHBIX 3a/1a4;
- pelarh 3a/1a4M ¢ UCIOJIb30BaHueM (GopMyJsl KOMOMHATOPUKH;
- aHAJIM3MPOBATH 337a4y U BBIACIAThH €€ COCTaBHbIE YACTH;
- COCTAaBIISITH IIJIaH JICHCTBUS,
- peanr30BaTh COCTaBJICHHBIN IJIaH;
- OLICHMBATh PE3yJIbTAaT M MOCJIEICTBUSA CBOMX JEHCTBUI (CaMOCTOSTENLHO WM C IOMOIIBIO
HaCTaBHUKA);
- OTpeeNsATh He0OXOAUMblEe UCTOYHUKN NH(OPMaLNY;
- CTPYKTYpUPOBATH MOJIy4aeMyIo HHPOPMAIHUIO;
- BBIIEIIATH HanboJiee 3HaYMMOe B IepeyHe HHPOpMalHH;
- IPaMOTHO M3J1araTh CBOM MBICIU U 0OPMIISATH JOKYMEHTHI MO MPOoQecCHOHAIbHON TeMaTHKe
Ha TOCY/IapCTBEHHOM SI3bIKE;
- MOHUMAaTh OOIIMH CMBICT YETKO TPOU3HECEHHBIX BbBICKA3bIBAHUN Ha W3BECTHBIE TEMBI
(mpodeccronanbHbIE U OBITOBBIC);
- y4acTBOBAaTh B JHAJIOTax Ha 3HaKOMbIe 001IKe U NMpodeccuoHaNbHbIE TEMBI.

MarepuajibHoe o0ecnieyeHue:

Pazgatounsiii MmaTepuan (KapTOUKH C 3aJaHUSIMU).

Texuunueckue cpeactBa OOydeHHsA: KOMIIBIOTED C JIMIIEH3MOHHBIM  IPOTPAMMHBIM
o0ecrieueHrneM U MyJbTUMEANA TPOEKTOP.

3ananmue:

BHuMartenbHO MpoYUTaiTe TEOPETUUECKUE CBEICHHUS.

Pa3bepute pemienue 3aa4, IpUBEICHHBIX HIDKE, U 3aIUILINTE UX B TETPAb.

Pemute 3agaun u3 paszzaena sl CaMOCTOSITENIEHOTO PEIICHHUS.

KpaTkue Teopernueckue cBeeHHs

Kombunamopuka — OlUH W3 pa3lielioB JUCKPETHOW MaTeMAaTHUKH, U3YyYalolIUi CIIOCOOBI
MOJICYETa YKCiIa AJIIEMEHTOB B KOHEYHBIX MHOXKECTBAX, KOTOPBIM Mpuodpen Oobllioe 3HaYCHHE B
CBSI3HM C HCIOJB30BAaHHEM €ro B TEOPUU BEPOSTHOCTEH, MATEeMaTUYECKOW JIOTHKE, TEOPUU UHUCE,
BBIYHCITUTEIBHON TEXHUKE, KHOSPHETHKE.

MHuo:xecTBa 0€3 MOBTOPEHU I

MHoXecTBa DJIEMEHTOB, COCTOSIIME M3 OJHUX M TEX XK€ pAa3IHYHbIX D3JIEMEHTOB U
OTIMYAIONIMECS JAPYr OT Apyra TOJbKO HUX TOPSAKOM, HA3bIBAIOTCS HEPecCMmaHO8KAMU STUX
anemenToB. P, =nl, roe nl=1.2-3-...-n, 0=1.

Pa3mewenu}lmu Ha3bIBAIOT MHOXECTBA, COCTABJICHHBIC W3 N PAa3JINYHBIX 3JICMCHTOB I10 m
n!
(n—m)!"
Couemanuamu u3 n Pa3JINYHBIX 3JICMCHTOB I10 M Ha3bIBAalOT MHOXKECTBA, COACpIKAIIC m
3JIEMEHTOB W3 4YWCiaa N 3aJaHHbIX, U KOTOPBIC OTJIMYAKOTCA XOTHA OBI OJHUM DJJIEMCHTOM:

m _ n! 0 _ n_ 1 _
n _—m!(n—m)!’me C,=1,C, =1 C,=n.

9JICMCHTOB, KOTOPBIC OTIINYAOTCA 100 COCTaBOM 9JICMCHTOB, 00 X MOpAAKOM: Anm =



MuomecTsa O3 1OBTOpeHNi

" DAEMEHTBI ™~

aa ___,,/"" BCETO >~ HeT
| MHOKECTBA J
| n --._/__.-" £ ""\.__\‘
Ilepecranorkn " MNopuaoks
Aa P HOAMHMKECTRE >, HeT

H3 M MICMCHTOB
BHICCH

n
Pasmeuienns Coueranus
n! !
mo__ m !
AH _ ' Cn - ' '
(n—m)! m!(n—m)!

MHo:kecTBa ¢ IOBTOPEHUSIMH
Ilepecmanosku ¢ nogmopenusamu

- n!
B, (n, ny,....,n;) =

Ly L. |
Hl-”:- - H.!L.

Paivemenuia c n oeMOPeHEAMT

A ] _ n i
no
Couemanus ¢ nosmopenuamu
-1
m_(ﬁ+m ]]._ .
- ~ ~nt+m-l
m!(n—1)!

IIpaBuja ciokeHNs] U YMHOKEHHUS

Ilpasuno cnosxcenus. Ecny ogHO NEHCTBUE MOXXHO BBIIIOJIHUTH M croco0amu, a Apyroe N
croco6aMu, U OHM B3aMMHO UCKJIIOYAIOT IPYT JIPYra, TO BBIIOJIHUTH OJIHO JIFO0O€ U3 3TUX JIEHCTBUI
MOskHO (N + M) crmocobamu.

Ilpasuno npouzeedenusn. Eciu o0BbeKT A MOXKHO BBIOpAaTh W3 COBOKYIHOCTH OOBEKTOB M
crocobaMu U TOCJe KaXJI0ro Takoro BbIOOpa oObEKT B MOXKHO BbIOpaTh N crmoco0amu, TO mapa
00BEKTOB (4, B) B yKa3aHHOM TOPSIIKE MOXKET ObITh BBIOpaHa m 1 CIiocoOamu.

IIpumepsl pemenus 3axa4

Pa3memenus 6e3 noBTopeHmnit
3agauya 1. CKOJIBKO MOKHO COCTaBUTh TeJIE(POHHBIX HOMEPOB U3 6 U(p KaxAbld, TaKk YTOOBI BCE
nu@pb1 OBLIN Pa3TMIHbI?

Pemenne. OTo npumMep 3aqauu Ha pasMenieHue 6e3 nmosropenuii. Pasmemarores 3aece 10 mudp no
6. A BapHaHTBHI, IPH KOTOPHIX OAMHAKOBBIE IIU(PHI CTOSIT B PA3HOM MOPSAKE CUMTAIOTCA PA3HBIMH.
3HAaYUT, OTBET HA 3a/1a4y OyJeT:
Al = _ 1o =151200

(10-6)! _
3agauya 2. CkonbkUMH crioco0aMu 4 IOHOIIM MOTYT MPUIJIACUTH YETHIPEX W3 IIECTH ACBYIIEK Ha
TaHer?
Pemenne. /[Ba 10HOIIM HE MOTYT OJJHOBPEMEHHO MPUTIACUTh OJHY U Ty )K€ NeBYyIIKY. M BapuaHThl,
MPU KOTOPBIX OJHU MU T€ K€ JIEBYIIKH TAHIYIOT C Pa3HBIMU FOHOIIAMH, CUUTAIOTCS Pa3HBIMU,
MO3TOMY:



A; _e = 720 =360

6-4)! 2
Bo3moxHo 360 BapraHTOB.

IlepecranoBkHu 0e3 NOBTOpPEeHMI
3agauya 3. CKONBKO pa3IMYHBIX MIECTU3HAYHBIX YHUCET MOXHO coctaButh u3 mudp 0, 1, 2, 3, 4,5,
ecii U(pBI B UKCIIE HE TTOBTOPSIOTCS?
Pemenue.
1) Haiizem KOJIMYECTBO BCEX MEPECTAHOBOK U3 3THX nudp: Pe=61=720.
2) 0 He MOKET CTOSTh BIIEPEIN YHCIIA, IOATOMY OT 3TOTO YHCIIa HEOOXOIMMO OTHSTH KOJIMYECTBO
MEPECTaHOBOK, 1pu KoTopoM 0 crout Briepeau. A sto Ps=5!=120.
Pe-Ps=720-120=600.

Coueranus 0e3 MOBTOPEHU I
3agauya 4. CKONBKO TPEXKHOMOYHBIX KOMOHMHAIMI CyIIECTBYeT Ha KOJOBOM 3aMKe (Bce Tpu
KHOIIKH HAXUMAIOTCS OJTHOBPEMEHHO), eciii Ha HeM Bcero 10 mudp.
Pemienne. Tak Kak KHONKM HaXXUMAIOTCS OJHOBPEMEHHO, TO BBIOOpP AITHX TpeX KHOMOK —

10! ~8-9:10

(10-3)!- 3 6
3agaya 5. YV ogHOro yenoBeka 7 KHUT MO MaTeMaTHke, a y BToporo — 9. CKoJabKUMHU criocobamu
OHHU MOT'YT OOMEHSTH JIPYT Y IpyTa JBE KHUTH Ha JIBE KHUTH.

couetanne. OTCrONa BO3MOXKHO CJ = =120BapuaHTOB.

Pemenne:
Tak xak MOPAIOK CJICAOBAHUS KHUTI' HC HMECT 3HAYCHHSA, TO BBI60p ABYX KHHI' - COUCTAHUC. HepBLIfI
7! 6-7 .
4eOBEK MOXET BHIOpaTh 2 KHurm Ci = = =21 cnocobamu. BTopoil uenosek
(7-2)n-20 2
a 89

MOXET BBIOpaTh 2 KHUTH ng = =36 cnoco6amMu. 3HAYUT BCETO IO TMPaBUITY

@-2)-20 2
MPOU3BENICHHS BO3MOXKHO 21-36=756 BapraHTOB.
3anaua 6. [Ipu urpe B 1omMuHO 4 Urpoka neisaT mopoBHY 28 kocTeil. CKOIBKHUMH CIIOCOOaMHU OHH
MOTYT 3TO ClIeNaTh?

Pemenue: IlepBriit urpok aemaer Beioop u3 28 kocreid. Bropoit u3 28—7=21 xoctu, Tpetuii u3 14, a

. 7 ~T AT
4YeTBEPTHII UIPOK 3a0upaeT ocTaBinecs KocTH. CienoBarenbHO, BO3MOKHO Cyg-Cyy -Cyy .

Pa3MeneHust M coueTaHusl ¢ MOBTOPEHUSIMHU
3agaua 7. CKOJIBKO TPEX3HAYHBIX YHCEIT MOKHO COCTaBUTh W3 mudp 1, 2, 3, 4, 5?
Pemenue. Tak kak mopsmok mudp B YKCIE CYIMIECTBEHEH, UMPHI MOTYT MOBTOPATHCSA, TO ITO

3 _ g3
OyIyT pa3MeIIeHHs C TOBTOPSHUSMH U3 TISITH SJIEMEHTOB I10 TPH, a X YHCio paBHO A; =5 =125,

Baz[atla 8. B KOHIUTCPCKOM MAarasvHE IIpOoaAaBalIMChb 4 COpTa IHUPOXKHBIX: OSKIICPbI, IICCOYHLIC,
HAIoJEOHbI U clloeHble. CKOJIBKAMHU CIIOCO0aMH MOKHO KYIIUTDH 7 IMHPOKHBIX.

Pemenue. HOKyrIKa HC 3aBUCHUT OT TOI'O, B KAKOM IOPAAKE YKIAAbIBAIOT KYIIJICHHBIC ITUPOKHBIC B
KOpO6Ky. HOKyHKI/I 6y,HYT pa3jindHbIMHU, €CJIM OHHU OTIUYAKTCA KOJUYCCTBOM KYIIJICHHBIX
IMHUPOKHBIX XOTA OBl OJHOI'O CopTa. CJ'IGI[OB&TCJ'IBHO, KOJIMYCCTBO PA3JIMYHBIX ITOKYIIOK PABHO YUCITY

—1)! I
COYCTaHUM YETHIPEX BUJIOB TUPOIKHBIX 110 CEMb. CZ = (;I_(|_44 1;3 = 7::'0'3' =120.

3agauya 9. OO0e3bsHY MOCAAMIM 32 MUIIYIIYI0 MAIIMHKY ¢ 45 KiIaBUIIAMH, ONPEAEIUTb YHUCIIO
MOTIBITOK, HEOOXOAUMBIX Ul TOTO, YTOOBI OHA HaBEepHSIKA Hareyaraia MEpBYIO CTPOKY poMaHa
JI.H. Toncroro «Anna Kapenunay, eciu cTpoka coZiep>kutT 52 3HaKa ¥ OBTOpeHUi He Oyaet?

Pemenune. Ilopsnok OykB uMeeT 3HayeHHE. ByKBbI MOTYT MOBTOPSTHCA. 3HAUUT, BCErO €CTh

A% = 45 apuanTOB.

IlepecTaHOBKHM C NOBTOPEHUAMH
3agaya 10. CkonbKMMH cr10cOOaMHU MOXKHO MEPECTaBUTh OYKBBI CIIOBA «aHAHACH?

8



Pemenue. Beero O0yks 6. 13 nux oaunakoBsl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnenoBareiibHO, YKCIIO
Pa3IMYHBIX IepecTaHOBOK paBHO P (3,2,1) = o =60.
3201

3agaum A1 CaMOCTOSITEILHOIO pelleHusI

1. CKOIBKO EPEeCTaHOBOK MOXKHO CAEIaTh U3 OYKB cioBa « MUCCUCUTIY.

Otsert: 2520

2. Nmeercst mATh PAa3IMYHBIX CTYJIBEB U CEMb PYJIOHOB OOMBOYHOH TKAaHU Pa3MYHBIX IIBETOB.
CKOJIbKUMU CITOCO0aMU MOXHO OCYIIIECTBUTH OOUBKY CTYJILEB.

Otset: 16807

3. Ha mnamsrtaeie cyBenupsl B «Ilome Yymec» cmoHCOpsl mpesiaraloT KOQeBapKu, YTIOTH,
TenedoHHbIe anmaparel, TyxXH. CKOJBKUMHU CIOCO0aMU 9 yYaCTHUKOB UTPHI MOTYT IMOJIYYUTh ITH
cyBeHHphI? CKOJIBKMMH CITIOCOOaMHU MOT'YT ObITh BBIOpaHbI 9 IPEeIMETOB JUIsl YHACTHUKOB UTPhI?
Orger: 4°, 220

4. CKOJIBKUMH CIIOCOOAMHU MOXKHO PAacCTaBUTh Ha IIaXMaTHOM Jocke 8§ yajned Tak, 4ToObl Ha OfHA
13 HUX HE MOTJIa OUTh JAPyTyio?

Otsert: 40320

5. Ckonbko MoOXeT ObITh ciyuyas BbIOOpa 2 KapaHpgaumieil m 3 pydyek M3 MATH Pa3IMYHbIX
KapaHJaleil v ecTH pa3IndHbIX pydyeK?

OtBet:200

6. B Teuenme 30 nHel ceHTsOps Obu1O 12 MOXKUIMBBIX AHEH, 8 BETpeHBbIX, 4 XOJOMHBIX, 5
JOKUTMBBIX W BETPEHBIX, 3 JOXKUIMBBIX M XOJIOAHBIX, a OAWH JIeHb OBUT W JOXKIJUBBIM, H
BETPEHBIM, U XOJIOAHBIM. B TeueHue ckoabKuX HEH B CEHTAOpe CTosIa XOpolas moroja.

Otser: 15

7. Ha cdepme ectb 20 oBenl u 24 cBuHbU. CKOJBKUMHU CIIOCOOAMU MOXKHO BBIOpaTh OJHY OBIY U
onHy cBuHbIO? Ecnu Takoil BbIOOp yXke clenaH, CKOJIbKUMHU CIIOCOOaMH MOXHO CIENaTh €ro eue
paz?

Ortser: 480, 437

8. CKOJBbKMMHU CI0OCOOaMU MOKHO BBIOPATh INIACHYIO M COTJIACHYIO OYKBBI U3 CJIOBA «3/IaHUE»?
Otger: 9

9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YHCEN, HAUMHAIOIMNXCS HeYETHOW udpoi?

Otsert: 25000

10. B xHmwxkHBIA MarasuH noctynuiau pomanbl @. Kymepa «lIpepus», «3Bepoboit», «IlInmnony,
«IIuoneps», «CrnegonsiT» M0 OAMHAKOBOM IeHe. CKOJIbKUMHU crioco0aMu OuOIMOTeKa MOMKET
3aKynuTh |7 KHUT Ha BRIOpAHHBINA YeK?

Otser: 2985

dopma npeacTaBJieHus pe3yJbTara:

Pemenue 3amau, ohpopmiieHHOE B TETPAIH.

Kpurepum oueHku:

Pemenue 3amaun cuntaeTcs 0e3ynpeyHbIM, €CIH MPABIIIBHO BHIOpAH CIIOCOO pElIeHus, caMo
pElIeHHe COMPOBOXKIACTCS HEOOXOJUMBIMH OOBSACHEHUSMHU, BEPHO BBINOJIHEHBI HYXKHBIC
BBIYHCIICHUS U TPpeoOpa30oBaHus, MOIYUYCH BEPHBIM OTBET, MOCIEI0BATENFHO U aKKYpAaTHO 3aIHCAHO
pelieHue.

OtmeTKa «5» CTaBUTCS, €CITU:

- paboTa BBINOHEHA TTOTHOCTHIO;

- B JIOTUYECKUX PACCYKACHUAX U 0OOCHOBAHUH PEIICHUS HET MPOOETOB U OIMUOOK;

- B PCIICHWH HET MaTeMaTUYeCKHUX OIMNOOK (BO3MOKHA OJHA HETOYHOCTb, OIHKCKA, HE
SIBJISIOIIASACS CIIE/ICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOTr 0 MaTepHana).

OtMmetKka «4» CTaBUTCS, €CIIU:

- paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS INIArOB PELICHHUs] HEAOCTATOYHBI (€CIU
yMEHHE 000CHOBBIBATh PacCy’KJICHUS HE SBISIIOCH CHEIMAIbHBIM 00BbEKTOM ITPOBEPKH);

- JIOMyIIeHa OJlHA OIMOKa WJIM JBAa-TPH HEAOYeTa B BBIKJIAJKAX, PUCYHKAX, YyepTexax WU
rpadukax (eciu 3TH BUBI pabOTHI HE SIBISUIACH CIIEIIMATLHBIM 00BEKTOM MPOBEPKH).
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OTMeTKa «3» CTaBUTCS, €CIIN:

- IOTMyIIeHBI 0oJiee OJTHOM OMIMOKH WM 0OJIee IBYX-TPEX HEJOUYETOB B BHIKIA/IKAX, YEPTEIKAX
WM rpadukax, HO yJalTuics BIaJIeeT 00s3aTEIbHBIMU YMEHHUSIMH TI0 TIPOBEPSEMOi TeMe.

OTMeTKa «2)» CTaBUTCS, €CJIN:

- JIONMYLIEHBbl CYIICCTBEHHbIE OMIMOKHM, I[IOKa3aBIlME, YTO Yy4YallMiCI HE BJIaJCET
00s13aTeTbHBIMHA YMEHHUSMH I10 JIAHHOH TeMe B TIOJTHOU Mepe.

Tema 2. OcHOBBI TeOpHH BepOATHOCTEH

[MpakTHyeckoe 3ansaTHE No 2
BbiuuciieHne BepOSATHOCTEH ¢ MCI0JIb30BaHUeM GOpMYJ1 KOMOMHATOPUKH

Hean: cdhopmupoBaTh yMEHHME peliaTh 3aJayd Ha BBIYHCIEHUE BEPOSTHOCTH C
HCIOJIb30BaHUEM (POPMYIT KOMOMHATOPUKH.

Boinosinus padorty, Bel Oyaere:

ymemp:

- MIPUMEHSATH CTaHJIAPTHBIE METOIbI U MOJICNIN K PEIICHUIO BEPOSITHOCTHBIX 3a/a4;

- pelarh 3a/1a4M ¢ UCHOJIb30BaHuEM (POpMYJT KOMOMHATOPUKH;

- aQHATM3UPOBATH 33/1a4y U BBIJEISTH €€ COCTaBHBIC YaCTH;

- COCTAaBJIAThH IJIaH JACHCTBUS;

- peanr30BaTh COCTaBJICHHBIN IJIaH;

- OIICHUBATh PE3yJbTaT M TOCIEJICTBUS CBOMX IEHCTBUU (CaMOCTOSITENILHO WM C TIOMOIIBIO
HACTaBHUKA);

- OTIpeIeTIsATh HEOOXOAUMbIE UCTOYHUKN NH(OPMALNY;

- CTPYKTYpUPOBATH MOJIy4aeMyIo HHGOPMAIHUIO;

- BBIJICJISITH HAanOOJIee 3HaYNMOE B TIepeYHe HHPOPMAIIUH;

- IPaMOTHO M3JIaraTh CBOM MBICTU U 0QOPMIISTH JOKYMEHTHI MO MPoQeccuOHAIbHON TeMaTHKe
Ha TOCYJIapCTBEHHOM SI3bIKE;

- MOHUMATh OOIIUN CMBICH YETKO IPOU3HECEHHBIX BBICKA3bIBAHUN Ha HW3BECTHHIE TEMBI
(mpodeccronaabHbIE U OBITOBBIC);

- y4acTBOBAaTh B JHAJIOTax Ha 3HAKOMbIE 00IIHEe U MPO(ecCHOHATBHBIE TEMBI.

MarepuajibHoe o0ecnieyeHue:

Pa3znatounsiii Matepual (KapTOUKH C 3alaHUSMHU).

Texuunueckue cpeacrtBa oOOydeHHUS: KOMIBIOTED C JIMLEH3HMOHHBIM IPOrPaMMHBIM
o0ecrieueHrueM U MyJbTUMEANA IPOEKTOP.

3aganue:

Pa3bepurte peuienue 3aa4, IpUBEICHHBIX HIKE, U 3aIUIINTE UX B TETPAb.

Pemute 3agaun u3 paszzaena uisi CaMOCTOATEIBHOTO PEIICHUSI.

IIpuMepsl pereHus 3aaa4

3agauya 1. HaiiTu BeposSTHOCTH TOTO, YTO MPU OPOCAHWUU UTPATHLHONW KOCTH BBIMAJET YUCIO,
KpaTHOE TPEM.

Pemenne: Yucno BceX 3MEMEHTAPHBIX COOBITHM N =06, YUCIO 3JIEMEHTAPHBIX COOBITHIA,
ONarompusATCTBYIOMIMX JaHHOMY coObiTuio A, mM=2 (310 BhINaAeHUE 3 WM 6), 3HAYMT,
pay="m-1

n 3

B crenmyrommx ABYX MpHMepax MbI HCIONIb3yeM KOMOWHATOpHBIE TMOHSTHUS (COYETaHUS U
MepecTaHOBKH), pa300paHHBIE BHIIIIE.

3agauya 2. B ypHe Haxoautcs 7 mapoB, U3 KOTOphIX 4 Oenbix U 3 uepHbIX. V3 ypHBI Hayrajq
BBIHUMaeETCs TpH mapa. HaliTi BeposTHOCTB TOTO, UTO /1Ba I1apa OyayT OeNbIMU, a OJUH — YEPHBIM.
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Pemrenue: Yucio Bcex aneMeHTapHbIX COOBITUIM N = C? =35, 4nCII0 IeMEHTapPHBIX COOBITHIA,

21 m CXC, 18
OnaronpusTCTBYIOIHX AaHHOMY coObituio A, M =C,C; =18, 3nauur, P(A)=—= o "3 (o
7

MOBOAY HaxoxaeHuss N 1 M cM. aHAJIOrMYHYIO 33/1a4y B Ipumepe 7).

3agaua 3. Ha kHIDKHOM MOJKe ClIydyalHO pa3MeIIaroTcs 8 KHHUI, M3 KOTOPBIX 5 — TIO
MatemMaTuke W 3 — mo ¢usuke. HaillTh BepoSTHOCTH TOTO, YTO ClieBa OyAyT BCE KHHTH TIO
MaTeMaTHKe, a CIIpaBa — BCE KHUTH 110 (PU3HKE.

Pemenne: Yncno Bcex aneMeHTapHbIX coObITuil N = P, =8!, uncno snemenTapHbIX cOOBITHIA,

OnaronpusTCTBYIOMUX qaHHOMY cobbitiio A, M= PP, =513!, snaunr, P(A) = m_S¥_1 :
n 8 56
3agaum A1 CAMOCTOSITEIbHOTO pelleHust

KakoBa BeposiITHOCTH TOTO, YTO Hayjady BHIOpPAHHOE JIBY3HAYHOE YHUCIIO HE COAEPKHUT HH
OJIHOH IBOMKH?

2. Otpsn yvamuxcss M3 25 4YeJIOBEK ydyacTBYeT B BOCHH3MPOBaHHON urpe. B otpsnme 5
cIeonbITOB U 4 cBs3ucTa. B pa3Benky HaJqo HampaBUTh YEThIpEX yesnoBeK. KakoBa BEpOSITHOCTh
TOTO, YTO B pa3BeArpymnmny OyayT BKIIOYEHBI 2 CBSI3UCTAa M 2 CJIEAONBITA, €CIM BKIIOUEHHUE B
pa3Benrpyniy paBHOBEPOSITHO JJIS JTF0OOTO yueHuKa?

3. Ha kaproukax HanmucaHsbl 1ensle yncna ot 1 1o 15 BxkimrounrtensHo. Haynauy u3Biekatorcs
nBe KapTouku. KakoBa BEpOSTHOCTH TOTO, YTO CyMMa YHWCEN, HallMCaHHBIX Ha 3THUX KapTOdKax,
paBHa JecsATh?

4. Jlna nexypcTBa Ha Bedepe MyTeM KepeObeBKU BBIIETSAIOTCS S5 yenoBek. Beuep mpoBoauT
KOMHCCHS, B cocTaBe KoTopoil 10 roromen u 2 nepymku. Hailaure BEpOSITHOCTD TOrO, 4TO B YHCIIO
JeKYPHBIX BOMAYT 00€ IEBYLIKH.

5. Nmeercs 6 OwieToB B TeaTp, M3 KOTOPHIX 4 Owmiera Ha Mecta mepBoro psmaa. Kakopa
BEPOSITHOCTh TOTO, YTO M3 TpeX HayJauy BBHIOpAaHHBIX OMJIETOB JIBa OKa)XKyTCS Ha MecTa IEpBOro
pana?

6. buner B maptep crout 50 kor., Ha GenpdTaxk — 40 Kom. u Ha spyc — 30 kom. Haiigure
BEPOSITHOCTh TOT'O, UTO B3AThIE HayAady JiBa OUJIETa CTOST BMecTe He Aoposke 80 Korl.

7. Ha onuH psin U3 CeMH MECT CiIydallHbIM 00pa3oM paccakuBarOTcs 7 yueHWKoB. Haiinure
BEPOSATHOCTh TOT'0, YTO 3 ONPEIEICHHBIX YUEHHKA OKaXYTCS PAIOM.

8. 3 OykB cioBa cOOBITHE, COCTAaBICHHOI'O C MOMOILBIO pa3pe3HoOi a30yKu, M3BIEKAIOTCS
HayJady U CKJIAJbIBAIOTCA JPYT 3a JIPYroM B MOPSAKE UX U3BJIeueHus 3 kapTouku (Oyksbl). KakoBa
BEPOSITHOCTh MOJIYYUTH IPU 3TOM CIIOBO OBIT?

9. U3 maATu BUIIOB OTKPBHITOK, UMEIOIIUXCS B aBTOMAaTe, HayJady BbIOMPAIOTCS 3 OTKPBITKH.
KakoBa BeposITHOCTH TOT'0, UTO BCE OTOOpaHHbIE OTKPBHITKH OyIyT pa3HbIie?

10. Bo Bpemsi CIIOPTUBHOM HUIpbl 10 KOMAaHJE BEAYLIEro «CTaHOBHUCH!» 10 yueHUKOB B
CIIy4aifHOM TOpsIJIKEe 00pa3oBaiu CTPO B 0JIHY IiepeHry. KakoBa BEpOSATHOCTh TOTO, YTO YUCHHUKHU
A u B okaxyTcs OTAENEHHBIMU APYT OT Apyra Tpemsi y4eHUKaMu?

dopma npeacTaBjieHus pe3yJbrara:

Pemenue 3aaau, opopmiieHHOE B TETpaIH.

Kpurepum oueHku:

Pemienue 3amaun cunraercs 6€3ynpedyHbIM, eclIi IPaBUIbHO BBIOpPAaH CIIOCOO pelleHus, camo
peleHre COMPOBOXAACTCA HEOOXOAUMBIMM OOBSICHEHUSIMH, BEPHO BBIMOJHEHBl HY)KHBIE
BBIUMCIIEHUS U IPeoOpa3oBaHUs, OJTYUEeH BEPHBIM OTBET, OCIEI0BATEIBHO M AKKYPATHO 3aIMCAaHO
pelIeHuE.

OtMmeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA MTOJHOCTHIO;

- B JIOTMYECKHX PACCYXJACHUSIX U 0OOCHOBAHUM pellIeHHs HET MPOOEsIOB U OLUIMOOK;
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- B PCIICHWH HET MATEeMAaTUYECKUX OMMUOOK (BO3MOKHA OJHA HETOYHOCTH, OIHKCKA, HE
SIBJISTFOIIASICS CIICICTBMEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIN:

- paboTa BBHITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIATOB PEIICHUS HEJOCTATOYHBI (eCiH
yMEHHE 000CHOBBIBATh PACCYXKICHUS HE SBISUIOCH CIICIIUATBHBIM 00BEKTOM IMTPOBEPKH );

- JIOTMyIIlEHa OJIHA OIMOKa WJIU JIBa-TPU HEJO0YETa B BBIKJIAJKAX, PUCYHKaX, YepTEkKaxX WIIU
rpadukax (eciu 3TH BHIBI pabOTHI HE SIBISUIACH CIICIIHATLHBIM 00BEKTOM TIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIN:

- TOTMyIIeHBI 00JIee OJTHOM ONMIMOKH MM 0OJiee IBYX-TPEX HEJOUETOB B BBIKJIAJIKAX, YEPTEKAX
WM rpadukax, HO yJalIuics BIaJeeT 00s13aTeIIbHBIMU YMEHUSMU TI0 TIPOBEPSAEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CJIN:

- JIONMYUIEHBI CYIIECTBEHHBIE OIIMOKHM, I[IOKa3aBIlMe, YTO YyYallMKCS HE BJaJCET
00s13aTEIFHBIMU YMEHHSIMHU TI0 JAHHOM TeME B TIOJTHOM Mepe.

I[IpakTnueckoe 3ansiTue Ne 3
BoruuciieHne BepoOSTHOCTEH CJI0KHBIX COOBITHIH

Heab: chopmupoBarh yMeHue peliaTh 3a/add Ha BBIUYKCIEHHE BEPOSTHOCTEH CIIOKHBIX
COOBITHH.

Boinosnus padory, Bel Oynere:

ymemp:
- MPUMEHSThH CTAaHAAPTHBIC METOBI M MOJIENIN K PEIICHUIO BEPOSTHOCTHBIX 3a71ay;
- pelaTh 3a/1a4M ¢ UCIOJIB30BaHUEM TEOPEM BEPOSITHOCTH;
- aHaAJIM3UPOBATh 337a4y U BBIACIATH €€ COCTaBHbIE YACTH;
- COCTaBJISITh TUIaH ACHCTBUS,
- pealin30BaTh COCTABIICHHBIH IJ1aH;
- OLICHUBATh PE3yJbTAaT M MOCJIEICTBUSA CBOMX JEHCTBUI (CaMOCTOSTENLHO WM C IOMOIIbBIO
HaCTaBHUKA);
- OTpeAeNsATh He0OXOAUMble UCTOYHUKN NH(POpMAINY;
- CTPYKTYpUPOBATH MOJIy4aeMyIo HHGOPMAIHIO;
- BBIJICJISITH HAanOoJIee 3HaYNMOeE B TIepeyHe HHPOPMAIINH;
- IPaMOTHO M3JIaraTh CBOM MBICIU U 0QOPMIISATH JOKYMEHTHI MO MPoQeccuOHAIbHON TeMaTHKe
Ha TOCY/IapCTBEHHOM SI3BIKE;
- MOHUMATh OOLIUN CMBICT YETKO IPOU3HECEHHBIX BBICKA3bIBAHUN HA W3BECTHHIE TEMBbI
(nmpodeccronaabHbIC U OBITOBBIC);
- y4acTBOBATh B JHAJIOTax HAa 3HAKOMBIE 00IIKEe U MPO(PEeCcCUOHATBHBIE TEMBI.

MarepuajibHoe o0ecnieyeHue:

Pa3znatounsiit Mmatepual (KapTOUKH C 3aJaHUSIMU ).

Texuuueckue cpeacrtBa oOydeHHUs: KOMIIBIOTED C  JIMIIEH3UOHHBIM IPOTPAMMHBIM
o0ecrieueHrneM U MyJIbTUMEANA TPOEKTOP.

3aganue:

Pazbepute pemienue 3a1a4, IpUBEICHHBIX HIKE, U 3aIUIINTE UX B TETPAb.

Pemute 3a1aun u3 paszzaena uisi CaMOCTOATEIBHOTO PEIICHUSI.

IIpuMepsl perenns 3a1a4

3anaua 1. B ypHe HaxonsaTcst 6 Genblx U 5 4€pHBIX mapoB. HailTu BeposSTHOCTH TOTO, YTO U3
MSATH CIYYaiiHO B3ATHIX IIapOB

a) He OoJIbIIe IBYX OEINbIX;
0) XOTs1 OBl OJIUH OCIBIM.

Pemenue. a). Coopitne A — He Oosphie ABYX OENBIX IIApOB — PAaBHO CyMMeE TPEX

MOMAapHO HECOBMECTUMBIX coObITuil Ay, A, A, — GeJbIX MapoB COOTBETCTBEHHO HM OJHOTO, OJVH,
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nsa: A=A, +A+A,. 3Hauur, 1O TEOpEME CIOXKEHHUS MOl HECOBMECTHBIX COOBITHI
05 1~4 23
PA)= P(A) +P(A) + P(A) = s+ S5 1 o2

+ + =
C.. Ci Cj
1 N 30 +150_181
462 462 462 462
3aj1auy B mpumepe 12).

0). Jlnst HaxoxaeHus: BEpOsSTHOCTH cOOBITHS B — XoTst Ob1 omH Oenblil map — HeyA0OHO
UCTIOJIB30BATh TEOPEMY CIIOKEHHUS, T. K. NPUILIIOCH Obl IMOJCYUTHIBATH BEPOSTHOCTH ISATH
coObiTiil. [losTOMy BoOCmoOmb3yemcst Teopemoil S5, Kotopas cBoauT Belumcienue P(B)

(HO IIOBOAY BBIYUCIICHUA HAaHHBIX BepOSITHOCTefI CM. aHAJIOTUYHYIO

BBIYHCIEHHIO BEPOATHOCTH IIPOTHBOMOIOKHOTO COObITHS B — HHM 0HOrO Genoro mapa, T. e.
BCE 1Iapbl YEPHBIE:
5
P(B)=1-P(B) :1—C—gzl—i:ﬂ.
C 462 462
3agaua 2. JIBa cTpenka CTPENSIOT 10 MUIICHH. BEpOsITHOCTD MomajaHus IEPBOTO CTPEIIKA
pasHa 0,6 Broporo — 0,8. HaliTi BeposiTHOCTH NONaAaHus

a) 000UX CTPEJIKOB;

0) POBHO OJTHOTO CTpEJIKa,

B) XOTs OBl OJTHOTO CTpEJIKA.

Pemenne. OO6o3Haumm uepes A um B  coObitms — monam B MUIIEHb TIEPBBIA W,
COOTBETCTBEHHO, BTOPOI CTPENOK. 3aMETUM, YTO ITU COOBITUS He3a8UCUMbL. 3aMETUM TaKKe, 9TO U
MIPOTHBOIIOJIOKHBIE COOBITHS (TIPOMAaxy CTPEITKOB) — He3aBUCHUMBI. C TIOMOIIBIO M3BECTHBIX HAM
orepanuii HaJ COOBITHSIMHU BBIpasuM 4depe3 A u B coObITHs, BEpOSTHOCTH KOTOPBIX SIBISIOTCS
HCKOMBIMH.

a). OueBuaHO, MHTEpECytomee Hac coObiTHe ectb AB . Torma mo Teopeme YMHOXKEHHS UIs
HezaBucumbIx coosrTuii P(AB) = P(A)P(B) =0,6-0,8=0,48.

6). MnaTepecyromee Hac cobbiTie ecth AB + AB. Crnaraemble B 9TOif CyMMe — HECOBMECTHBIE
COOBITHS, @ COMHOXHUTEIM B KaXIOM IPOW3BEACHWU — HE3aBUCHMBIE. Torja 1o TeopemMam
CIIO)KEHUSI IS HECOBMECTHBIX COOBITHH M YMHOXKEHHUS Il HE3aBUCHMBIX  COOBITHIA

P(AB + AB)=P(A)P(B) + P(A)P(B)=0,6-0,2+0,4-0,8=0,44.
B). UHurepecyromee Hac coObitue ectb A+ B. [lo Tteopeme crnoxenus (s IByX
MIPOU3BOJILHBIX COOBITHIA)
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, YTO TIPOTUBOMONOKHBIM coObITHeM K A+ B sBasercs AB (uu omuu He moman).

Toraa uckoMyto BEpOSTHOCTh MOXKHO HAMTH U 4epe3 MPOTHUBOIIOIOKHOE COOBITHE:
P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.
3agaua 3. TenerpadHoe cooOlieHHe COCTOUT M3 cHrHajaoB '"touka" u '"tupe".
CraTucTrueckrue CBOWCTBA MOMEX TaKOBbI, YTO HUCKAXKAIOTCS B CpeqHEM 2/5 curHaioB "Touka" u
1/3 curnamoB "tupe". M3BecTHO, 4TO cpeau TepelaBaeMbIX CHTHaIoB "Touka" um "THpe"
BCTpEYalOTCAd B COOTHOWIEHUHU 5:3. OmnpenenuTs BEPOATHOCTh TOTO, YTO MEPEJAaHHBIA CUTHAI
HCKaXEH.
Pemienue: Paccmorpum ciemyromue coObiTis: A — CHTHAJI HCKaXEH (BEPOSTHOCTh KOTOPOTO
sBIIsieTCS HCKOMOM), H; — mepenan curnan "touka", H, — nepenan curnan "tupe" (1B THIIOTE3H,

o0pa3zylolye MoJHYI0 IPyMIy, T. K. OHU HECOBMECTHBI U OIHA U3 HUX 00s3aTelIbHO UMEET MECTO).
5 3

ITo ycmosuro P(H,;):P(H,)=5:3 u P(H,)+P(H,)=1, nosromy P(H,)= A u P(H,)= g

W3BecTHBIE BEPOSATHOCTH TOrO, YTO CHUTHANIBl "Touka" M "THpe" HMCKaKaroTcs, BBICTYNAIOT Kak

YCJIOBHBIC BCPOATHOCTU HHTCPCCYIOLICTO HAC COOBITHS npu  CIPaBCAJIMBOCTU  THUIIOTC3:
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R, (A)=2/5 B, (A)=1/3.  Bepostnocts coObitnsi A HaxomuMm 10 (opMyle MONHOH

BEPOSITHOCTH:

pny_5.2,31_3

. —+ . = .

85 83 8
B ycnoBusix npumenenust GopMyIibl TIOTHOW BEPOSITHOCTH PACCMOTPHUM CIIEIYIOIIYIO 331a4y:
YeMy paBHA yCJIOBHAs BEpOATHOCTh rumote3bl H,, ecim cobbite A mpoumsonuto? OTtBer gaércs

cenyromei ghopmynoi Batieca:
P(H;)P, (A)
P(A)

IIponomxenue 3amaun 3. [lycTh mepemaHHbli CUTHAN HCKaXEH. UeMy paBHa BEpOSTHOCTH
TOro, 4TO ObLIIA TIepeaana "Touka'"?

Pemenue: Mckomast BeposiTHOCTh BeIUMCIIsiETCs IO popmyie baiieca:

5 2
PA(Hl) _ P(Hl)PHl(A) _ 8 5 :g.
P(A) 3 3
8

3agayum AJ19 CaMOCTOSITEIbHOTO pelleHust
1. BeposiTHOCTB TOT0, YTO CTPENIOK IIPU OJHOM BhIcTpesie BbiOuBaeT 10 oukos, paBHa 0,4; 9 oukoB —
0,3 u 8 wnu menpme o4koB — 0,3. HaliTu BEpOATHOCTH TOTO, YTO IPH OJHOM BBICTPEJIE CTPEJIOK
BBIOBET HE MeHEee 9 OUKOB.
2. B xny0 npunecnu B kop3uHe 9 peokux 1 11 ceppix kotar. CHavyalla BBIHUMAIOT OJTHOTO KOTEHKA,
3aTeM JIpyroro, He BO3Bpallas rnepBoro ooparHo. KakoBa BEpOSTHOCTb TOTO, YTO KOTSTa pa3HOTO
nsera’?
3. B onHOM smuke 6 cuHux U 11 3eneHsiX mapos, a B ApyroM — 7 cUHUX U 9 3eneHbix mapos. M3
KaXKJI0T0 AIMKa B3sUIM Mo oHOMY 1iapy. KakoBa BeposiTHOCTB TOro, 4TO 00a 1mapa cuaue?
4. B xopoOke 4 Oenmbix U 5 uepHbIx (GyTO0onok. Hayran BeiTackuBaroT nBe (yrOonku. Haittu
BEpPOSITHOCTH TOT'O, YTO OfHa (yTOONKA Oenast, apyras — YepHas?
5. B ypue HaxomsTcs 10 mapoB: 3 Genblx u 7 4epHbIX. V3BieKalOT OJIWH IIap, a 3aTeM APYTou.
Haiitu BepoATHOCTH TOTO, YTO MEPBBIN 1Iap YEPHBIH, a BTOPOM — CUHU.
6. B cnenmanusupoBanHyio 00ibHHIY mocTynaeT B cpeaneM 50% O0ibHBIX ¢ 3a00jeBaHUEM A,
30% - c 3aboneBanuem B, 20% - ¢ 3a0oneBanuem C. BeposTHOCTh MONHOTO U3jiedeHus 601e3Hu A
paBHa 0.7, s 6one3neit B u C atu BepostHocTH paBHbI cooTBeTcTBeHHO 0.8 1 0.9. Kakoii nmporeHT
MAaLUEHTOB, MMOJHOCTHIO U3JIEYUBIIMXCS 10 OKOHYaHUU Kypca JIeueHus?
7. Ha tpex nouepeit Huny, EBy n Aiirynp B ceMbe BO3JIOKEHa 00sS3aHHOCTh MBITh mocyay. Huna
BoinonHseT 40% Bceil pabotel, a ocrambHble 60% pabotel EBa u Aliryns aenst mopoBny. C
BeposiTHOCTRIO (.02 HuHa MokeT pa3ouTh 1o KpaifHel Mepe OIHYy Tapeiky; 1 EBel u ANWryms aTa
BEpOSATHOCTH paBHa cOOTBETCTBEHHO 0.03 u 0.04. PoguTenu He 3HAIOT, KTO MbUI IIOCYy BEUYEpOM,
HO OHHU CJBIIIANK 3BOH pa30uTON mocyibl. Ubs ouepelnb MBITh MOCYAYy B STOT Beuep Haubolee
BeposTHA?
8. OIMH BIIACTENUH, KOTOPOMY €ro 3BE€3/I04E€T HACKYUYMJI CBOMMH JIOKHBIMH IIPEICKa3aHUIMM,
pemnn ka3HuTh ero. OnHako, Oyay4d O4YEeHb JOOPBHIM IMOBEIUTENEM, OH PEIIM JaTh 3BE3J0UYETY
IIaHC U MPEJIOKUTh €My PacIpe/leiuTh 0 ABYM YpHaAM YeThIpe IIapa: JiBa OebIX U JBa YEPHBIX.
[Tamau BeIOMpaeT OMHY M3 YPH M U3BJIEKaeT M3 Hee oAuH map. Eciam map Oyner 4YepHbIM, TO
3BE€3/I0YeTa Ka3HAT, B MPOTHUBHOM ClIy4ae €ro »XH3Hb OyaeT craceHa. Kakum oOpa3oM 3Be30YeT
JOJDKeH pPa3MEecCTUTh IIapbl B YpHaX, 4YTOOBl 00ecrneynTh cebe MaKCUMAlIbHYI0 BEPOSTHOCTH
cnaceHus?
9. YeTpoicTBO COCTOUT U3 TpeX DIEMEHTOB, pabOTaIONINX He3aBUCUMO. BeposiTHOCTH 6e30TKa3HOM
paboThl a7 HUX paBHBI cooTBeTCTBEHHO 0.6, 0.7, 0.8. HaiiTu BeposSTHOCTH TOT0, YTO OTKA3aJ OJUH
AJIEMEHT, a JIBa JIPyTUe - UCIIPABHBI.

PA(Hi):
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10. B oJieKkTpUYeCKyHO0 IeNb IMOCIEOBATEIbHO BKJIIOYCHBI TPH JIIEMEHTa, padoTaroniue
HE3aBUCHUMO. BeposTHOCTH OTKa3a KaXKJI0Tro M3 AJIEMEHTOB paBHBI cooTBeTcTBeHHO 0.1, 0.15, 0.2.
Haiit BeposATHOCTH TOT0, UTO TOKA B LIENH HE OyIeT.

dopma npeacTaBjieHus pe3yJabTara:

Pemenue 3a1a4, ohopmiieHHOE B TETPAIH.

Kputepun onenku:

Pemrenue 3amaun cuntaercs 6€3ynpeyHbIM, €CIU NMPAaBUIBHO BBIOpAaH CIIOCOO pelieHus, camo
pelieHue COIMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSMH, BEPHO BBITIOJIHEHBI HYXXHBIE
BBIYUCIICHUS U TTpeoOpa30BaHMsl, MOJTYyUYEH BEPHBIN OTBET, MOCIEAOBATEIIBHO U aKKYPAaTHO 3aITMCaHO
perieHue.

OTMeTKa «5)» CTaBUTCS, €CIIN:

- paboTa BBINOJIHEHA MOJIHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHHUH PEIICHUS HET MPOOEIIOB U OITHOOK;

- B pEUIEHWH HET MaTeMaTHYEeCKHUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIKCKA, HE
SIBJISTFOIIASICS CTIEJCTBUEM HE3HAHUS WIIM HETIOHMMaHUs Y4eOHOT0 MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIN:

- paboTa BBHITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMSI IIArOB PEIIEHUs HEIOCTAaTOYHBI (eCiu
yMEHHE 000CHOBBIBATH PACCYKJICHUSI HE SIBJISIOCH CIIEIMAILHBIM O0OBEKTOM ITPOBEPKH );

- JIOTMyIIIEHa OJIHAa OIMMOKa WM JIBA-TPU HEJO0YETa B BBIKJIAJKAX, PUCYHKAX, YepTekKax WU
rpadukax (ecim 3T BUJIbI paOOTHI HE SBIISUIUCH CIIEITUATBLHBIM 00BEKTOM MPOBEPKH ).

OtMmeTKa «3» cTaBUTCS, €CIU:

- IOTyIIeHBI Ooyiee OTHOM OMUOKH WK 00JIee NBYX-TPEX HEIOUYETOB B BBIKIIAJKAX, YEPTEKAX
uu rpadukax, HO yJ9aluuics BIIaJeeT 00s3aTeIbHBIMA YMEHUSMH T10 TTPOBEPSIEMON TEME.

OTMeTKa «2» CTaBHTCS, €CIIM:

- JIOTMyUIEHBI CYIIECTBEHHBIC OIIMMOKHW, IIOKa3aBIWE, 4YTO YYaIMKCSI HE BJaJCeT
00s13aTEIPHBIMU YMEHHSMHU TI0 TAHHOM TeME B TIOJTHOW Mepe.

Tema 3. JluckpeTrHble ciaydaiinbie BeauduHbl (ICB)

IIpakTuyeckasi padora Ne 4
ITocTpoenue 3axkoHa pacnpenejeHus u Gpynkuusa pacnpenenenus J{CB. Boruncienune
OCHOBHBIX YMCJIOBBIX Xapakrepuctuk 1CB
IIpakTuyeckasi padora Ne 5
Pemenne 3a1a4 ¢ npuMeHeHUEM 3aKOHOB pacnpeeieHus BepositHocreii 1CB
eap paldoThI: M3YyYECHHE 3aKOHOB PACHPEACIICHUS IUCKPETHOM CIIy4yalHOW BEJIUYHWHBI;
HAYUYUTCS pelaTh 3a1a4l Ha HAXO0XKICHHE YUCIOBBIX XapaKTePUCTUK CITy4yalHOW BETUYHUHBI.
Boinosnus patdory, Bel Oynere:
yMmemy:
- pemaTh 3a/1a4i Ha HAXO0X/ICHHUE YHCIIOBBIX XapaKTEPUCTHK CIIyYaHON BEIUYUHBI.
MarepuanbHoe obecrnevyeHue:
Pa3znatounsiit Matepual (KapTOUKH C 3aJaHUSIMU ).
Texuuueckue cpeactBa O0OydYeHHSA: KOMIIBIOTED C JIMIIEH3HOHHBIM  IPOTPAMMHBIM
o0ecrieueHrneM U MyJIbTUMEANA TPOEKTOP.
3ananmne:
3aganne 1. B KHI)KHOM MarasvHe OpraHu3oBaHa JioTepes. Pa3pIrpeiBaloTcs 1IBE KHHUIH
croumocthio o 10 py6. m ogHa — croumoctbio B 30 pyO. CocTaBUTh 3aKOH paclpenieleHus
CIIy4aifHON BeMMYUHBI X — CYMMBI YHCTOTO (BO3MOKHOTO) BBIUTPBIIIA U TOTO, KTO MPHOOpEN
ouH Oumtet 3a 1 pyO0., eciu Bcero nmpoaano 50 6uneros.
3amanume 2. 3amaH 3akoH pacnpeneneHus (w3 3amaHus 1), Omnpenenute QYHKIHIO
pacripesielieHUs] U TOCTPOHTE rpaduk.
3amanue 3. JluckpeTHas cCiydYaiiHas BeNMYMHA X 3a/laHa TaONIuIed pacrnpeaencHus.
Tpebyercs naiitu M [x], D[x] u o [x]:
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o 1 [2 |2[2 1o [1 [2

03]05/|0,2 01/02|04]02|0,1

BanaHHe 4. CTpOI/ITeHLHaSI MHBCCTUIIMOHHAA KOMIIaAHUS B HaCTOSIH_[I/Iﬁ MOMCHT IpOJAacT aKuun
10 16 yCIOBHBIX JEHEKHBIX €IMHHUIL 32 IITYKYy. VIHBECTOp MIaHUpPYeT MOKYINKY HakeTa akuui u
MpeArnojaraeT XxpaHeHue ux B Tedenue rojaa. [lycts X — ciydaitHas BeIMYMHA, O3HAYAIONIAs LIEHY
OJIHOM aKIMM ciycTs roa. Psan pacupenenenus qad B Ta0iuLe:

Lena axyuu (x) P(X)
16 0,35
17 0,25
18 0,25
19 0,10
20 0,05
1. [lokazaTh, 4TO 3ajaHHOE pacmpeneseHne o0nagaeT BCEMHM CBOMCTBaMH psja
pacnpeneseHusl.
2. Uemy paBHO 0KHJaeMOE CpeHEee 3HAU€HNE LIEHbI aKIIUU CIYCTs OJMH roj?
3. Uemy paBeH OKHMJaeMblil CPEJHHMM BBIUTPBILI OT aKIMH, cIycTsa roa? Yemy paBeH
IIPOLIEHT BO3BpaTa MHBECTULIUM, OTPAKAEMBIN ITUM OKUJAEMBIM 3HaYEHUEM?
4. Onpenenure QUCIEPCHUIO LIEHBI aKIIUH CITYCTS TOJ.
5. Jpyras akuus ¢ OAMHAKOBBIM 0KMJAAEMBIM 3HAYEHUEM BO3BpaTa MHBECTULIMHA NMEET

aucrepcuio, paBHyro 3. Kakasgs W3 akuumil Jydire B CMbICIE MHHHMHU3AlMM PUCKA WU
HEONPEIEeTIEHHOCTH, aCCOIIMUPYEMON ¢ MHBECTUITUSAMU? OOBsICHUTE.

Kpartkue Teoperuyeckue cBeleHUs:

[Ipumep Nel. PaccmarpuBaercsi paboTa Tpex HE3aBHCHMBIX pPaOOTAIOMIUX TEXHUYECKUX
ycrpoiictB (TVY); BepoATHOCT, HOpManbHOUW paboTel mepBoro TY paBua 0,2, Broporo — 0,4,
Tperbero — 0,5; Iloctpouts psin pacnpeneneHus CirydyalHOW BETUYUHBI X.

Pewrenne:

CnydaifHas Benu4ynHa X - 4yucio padorapmmx TY. Bo3MoxHbIe 3HAUYCHHS CIydalHOMN
BenmmunHel: 0,1,2,3.

OmnpenenuM  COOTBETCTBYIOIIME BEPOATHOCTH, TOJIB3YSCh IIpaBUJIaMHU  CJIOXKEHUA H
yMHOXeHus. Jljis Kpatkoctu OyjaeMm o0o3HayaTh HOPMalbHYIO paboOTy 3HAaKoM “+”, a OTKa3 —

(Y32

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 ciaydyaiiHOM BeJIMUMHBI X UMEET BUJL:
X1|0 1 2 3
n 0,24 046 | 0,26 | 0,04

ITpumep Ne2. 3agan psn pacnpeaenerus. [locTpouts GyHKIUIO pacpeeaeHUs.
X1 2 3 4

P | 1/14 | 6/14 | 6/14 | 1/14
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npu x <=1 F(x) = P(x<1) =0; X
npu l< X <=2

F(x):P(x<2):ﬁ;

1 B ]
IpH 2 < X <=3 [ _pyeg-t, 6.1 o8
14 14 2 0,6 =
MPH 3 <X <=4 £y _pegy-14 0,08 o
14 14 14 14 02
[ |
HIPH x > 4 F(x):i+£+£+i:1 0 - ‘
14 14 14 14 0 1 2 s 4 5

W3 pucynka BumHO, 4to F(X) umeer 4 ckauka no uyuciay X. Ecnu yBenmuuth X, TO 4HCIIO
CKAaYKOB TaK >X€ CTaHOBUTCS OOJIblIE, a CAMHU CKAauKM MEHbILE, BCIEACTBHE YEro CTyleHYaTas
KpuBasi CTAaHOBUTCS OoJjiee IIaBHOM. B aToM citydae nmuckpeTHas ciiydaiiHas BeJIMYMHA MOCTENEHHO
MpHUOIMKAETCS K HEMTPEPHIBHOM.

Iopsiaok BbINOJHEHHS PA0OTHI:

1. Pemuth 3a1aHus B TETpaIu.

2. Tlonyuuts y mpenogaBaTens 3aJaHUsl JJI CaMOCTOSITENIbHOM paboThl M pEelIUTh UX B
TeTpaau.

dopma npeacraBieHus pe3yabrara:

[IpencTaBuTh BHINOIHEHHBIE 3aJaHUSI B TETPaIU JJIsl IPAKTHUECKUX padOT MpernoaaBaTelio.

Tema 4. HenpepbiBHble ciayuaiinbie Beanunnbl (HCB)

IIpakTuyeckast padora Ne 6
Boruuciaenue yucaoBbix xapakrepuctuk HCB. IlocTtpoenne pyHKIUM IVIOTHOCTH U
HHTerpajbHoil GyHKIUM pacnpeaeeHus .

eap padoThI: M3ydeHUE 3aKOHOB pPACHPEACIICHUS HENPEPHIBHOW CIyYailHOW BEJIWYWHBI;
Hay4MTCs PEIIaTh 3a/1a4d HA HAXOXKJCHUE YHCIIOBBIX XapaKTEPUCTUK CIy4YaliHON BETUYUHBI.

Boinosinus padory, Bel Oynere:

ymemn.

- pemaTh 3a/1a4u Ha HaXO0XJEHUE YUCIIOBBIX XapaKTEPUCTUK CIIy4YalHON BEIUYHHBI.

MarepuajibHoe o0ecnieyeHue:

Pazgatounblit MaTepuan (KapTOYKU C 33[aHUSIMH).

Texuunueckue cpeacrtBa oOydeHHUsS: KOMIBIOTED C JIMLEH3HMOHHBIM IPOrPaMMHBIM
o0ecrieueHrneM U MyJIbTUMEANA IPOEKTOP.

Xox padoThI:

3ananue 1

3amana IWIOTHOCTH pacnpeaenenus f(X) HenpepbIBHOM cliydaiHO# BETHYUHBI &,

1. IToctpowuts rpadux f(X).

2. Haiiti unterpanpayio GyHkimto F(X).

3. BpluuciauTh MaTeMaTHUYECKOE OXKUIAHUE, TUCIIEPCHUI0, CPEIEKBAAPATUUECKOE OTKIOHEHHE,
MOJY, MEJIUaHy.

4. HaiiTi BEepOSITHOCTD MMOMAAaHKsI CITyYaifHOM BeMUnHbI & B HHTEpBa (&, b).

Ipumep 1.
0 mpu X < -1 .
fO)=9x*+A-|x mpu-1<x<2 a=0, b=1
0 npu X > 2
Pemenne:

1. Haiinem HeusBecTHBIM mnapamerp A IUIOTHOCTH pACHpPEIENeHUs BEpPOSTHOCTU U3
COOTHOILIEHUS

+Jiof(x)dx:lf
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[Tockonbky B Hamiem mpumepe IOTHOCTH f(X) Ha (-o0;-1] u Ha (2;+ o0) paBHaA HYyJIO, TO
MOYHO 3aITUCaTh:

2
.[xz +A-|Xdx =1
e}

PemmB naHHbBIN MHTErpasl ¥ MOJTYYEHHON ypaBHEHHE MMOJIydnM, uto A=-4/3, Toraa mioTHOCTbH
pacupeneneHus NpUuMeT BU:

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

I'paduk dpyukiuu f(X) n300paskeH Ha pUCYHKE.

)

2. Haiinem unTerpaibayro GyHkiuio F(X):
X e (—o-1,F(x)=P{{<x}=0

X -1 X 3
xe (121, F() = P& <= | 1)t = I0~dt+jt2—%-Mdt:%—%\x\z 11
-0 —0 -1

] -1 2 ) 4 X
XE(—L+oo),F(x):P{g<x}:£o.dt+£t —§~\t\~dt+£0dt:1
Torma MOXXHO 3amHUCcaTh:

0 npu X < -1
X2 2
F(x) = ?—g\x\ +1 mpu-1<x<2
1 opu X > 2

3. HucnoBble XapaKTEepUCTUKH UCKOMOW CITy4allHOM BEJIMYMHBI.
Maremaruueckoe 0XHIaHue:

+o0 -1 2 +00

M, = J'x- f (x)dx = J.X-OdX+ Ix-(xz —:-x)dx+ _[x-de=O.63(8)
—0 -0 -1 2

Hucnepcus:

D = IXZ S ()dx—M, = Ixz -0dx + ixz (X2 _%.\x\)dmfxz -0dx —0.63(8) = 2.8500

CpenHee KBaIpaTUYHOE OTKJIIOHEHUE!
o, =,/D, =1,688194301613

Mona paBHa 2.
4. BepositHOCTB TOTO, 4TO 0<ELI, BBHIYKMCIUM 1O (hOpMYyIIE:

1
P{0<§<1}=jx2—%|x|dx=o.333.
0

Pemuts 3amaun.

1. 0 mpux < 0; ( 0 mpux < 0;
2 2
* Fon={% D x - o
F(X:]= — HPHO’::’C‘_:TE; . (x] ?8: npu 0 << x e
T 1 npux> ¢e;
1 nmpux> m; P
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2. 0 mpux < 0; 0 npux < 0;
4
FGx)= 12 mpul< x< 2; F(x) = 2
16 /5 mpux> 0;
1 nmpux=> 2; 1+x
0 mpex < 0; 0 mpux < 0;
3 FOx) {((L:— x) oy 16 , 5
x)= > mpul=x= 2; . F(x) ﬁ" anO-\..\-_-.Z;
1 npux> 2; 5
1 mpux > 1
4. 0 npux < 0; 0 mpux < 0;
= 2 . %3
F(x) x mpul=x<1; Fay= 15 PO < x < 5;
0 npux> 1; 125
1 mpu x> 5;
5. 0 mpux < 0; 0 mpux < 0;
_ )< X 0. _ xmpul=x<1
Flo= 8 mpr 0 <x <2 f@=9_x 42 npul <x < 2;’
1 mpu x> 2; 0 mpu x > 2;

IMopsiaok BbINOJIHEHHS PA0OTHI:

1. Pemuth 3a1aHus B TETpAIH.

2. IomyunTth y IpenoiaBaTess 3alanusl 171 CAMOCTOSITEIbHOU PaOOTHI M PEITUTH UX.
®opMa npeacTaBieHus pe3yJbTara:

[IpencraBuTh BBHITOTHEHHBIC 3a/IaHUSI B TETPAIN JJI MPAKTHYECKUX PaOOT MPEInoaBaTelo.

Tema 5. MaTemaTnueckas CTATUCTHKA

IIpakTuyeckas padora Ne 7
ITocTpoenue sMmnupuveckoi QyHKIUN pacnpeneneHus. BoluuciaeHue YuCI0BbIX
XapPaKTEePUCTUK BHIOOPKH
IIpakTuyeckasi padora Ne 8
BbrunciieHHe TOYEYHbIX M HHTEPBAJIbHBIX OLICHOK

Heanb pabdoThbl: HAYYUTHCS OCYIIECTBJIATH pacyeT IO 3aJaHHON BBIOOPKE YHCIIOBBIX
XapaKTepUCTUK; HAYYUTHhCS OCYIIECTBIATh pacyeT [0 33JaHHON BBIOOPKE  YHCIOBBIX
XapaKTEPUCTHK.

Boinosnus patdory, Bel Oynere:

ymems.

- OCYILIECTBJISITH PAcyeT IO 3a/laHHOM BHIOOPKE UHCIOBBIX XapaKTEPUCTHK.

MarepuajibHoe o0ecnieyeHue:

Pa3znatounsiit Matepual (KapTOUKH C 3aJJaHUSIMU).

Texuunueckue cpeacrtBa oOydeHHUs: KOMIBIOTED C  JIMIIEH3UOHHBIM  IPOTPaMMHBIM
o0ecrieueHrneM U MyJIbTUMEANA IPOEKTOP.

3amanmue:

1. IlaterogecsaThio aOUTypuUEHTAMH Ha BCTYyNHUTENIbHBIX 5k3aMeHax B MIIK mnomydensr
CJIEYIOIIHEe KOJIMYECTBa OaIOB:

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.

Tpebyercsi: a) cocTaBUTh BapUAIMOHHBIN psi; 0) COCTaBUTH TAaOJHUIly YacTOT; B) MOCTPOUTH
MOJIUTOH YacTOT.
o1

h
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2. OGcnenoBanue ormnarel Tpyna 60 mpenojaBaTeliell Jano CIEAyIOIIHUE pPe3yJabTaThl (B
yCIL.eI.):

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) CocTtaBpTe MHTEPBAJIbHYIO TaOJIMIly YacTOT C MKUpUHON uHTepBana 10 (y.e.) HauuHas ¢ 80
(y.e.).

0) IlocTpoiitTe TUCTOrpamMMy.

o1

7

3. TlocTpouTh SMIUPHUYECKOE pACHpEleICHHe Beca CTYJISHTOB B KHJIOTpaMmax JUIs
ClenyIomel BHIOOPKH:

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.

Bocnonb3yemcs nponenypou I'ucrorpamma.
1. B sueiiky Al BBeaem cnoBo Habmronenus, a B ntuanazon A2:E12 — 3HaueHus Beca CTyJCHTOB.
2. Jlns BBI3OBa mporeaypsl ['ucrorpamma Beidbepem 3 MeHto CepBUC MOAMYHKT AHAIN3 JaHHBIX
U B OTKPBIBIIEMCS OKHE B 1oJie ITHCTpYMEHTHI aHaIn3a yKakeM npoueaypy ['mcrorpamma.
3. B mosBuBImIEeMcs okHe ['mcrorpamma 3armoiHIM pabodre ToJist: BoO BXoiHOWM quama3oH BBeIeM
JMana3oH uccaeayembix qJaHHbIX (A2:E12); B BeixoHOM 1nana3oH — CChUIKY Ha JIEBYIO BEPXHIOIO
sTueHKy BbIXOAHOrO muamasoHa (F1). YcraHoBuM mepekimodarend B MojiokeHue MHTerpanbHbIi
MpoLeHT U BriBoa rpaduka;
4. Tlocne storo HasxkmeM KHOTKYy OK.

B pesynbprare momyuum Tabnuiy u nuarpammy (puc.l).

&
Rapuaw UMM\\”\)Mu”ﬂ‘Aﬂ!nsv?‘. |
&7 2 3%, Mucrorpasma [
3 BEST 12 A% an 150 608
6233359 z 7%5% =T 1 DIPN \
Ewe 13 0D DS pid] 1 - 00 00% |
B0 l
E 15 4
" 1-..' |
: |
0 " |
& D W
e &
&£ |
| &t |
Kapmar [

: |

Puc.1. Pesynberatsl npoueaypsl I'ucrorpamma nakera AHaiusa.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. Pemuthb 3aanus B TETPaJy U HA KOMIIBIOTEPE.

2. Ionyuuts y nmpenoaBaTess 3aaHus Ui CaMOCTOSTEIbHON pabOThI U PEIIUTh UX.

3ananmne

Pemuth 3apauy. Ha 3aBoge xene3o0etoHHbIX m3genuit N ans co3manuss mMapku OeToHa
BBICOKOT'O KauecTBa MpoBoAuioch uccienoBanue 100 pa3nuyHbIX MPOOHBIX COPTOB O€TOHA, s
KOTOPBIX TOJCUMUTHIBAICA MPOLEHT MPOYHOCTU Ha cxkatue (cimyuaiiHas enuunHa X). [lomyden
cnenyomui pesynsrat (Tabnuua u3 100 uucen). Haiitu smnupuyeckoe pacnpesesieHne mpu3Haka
X, moctpoutTh rpaduueckoe oroOpakeHue pacrpeaeneHus. HailTu wucmpaBieHHbIE OIEHKU
(CTaTUCTUKU) TEHEpPANbHBIX MapaMeTpoB (BBIOOPOYHOE CpelHee; WCIpaBICHHAS IUCIIEPCHS;
WCIIPABIEHHOE CPEIHEKBAJPATUYHOE OTKJIOHEHME; HCIPABICHHAs aCUMMETpPHS; HUCIpPaBICHHBIN
skcuecc. Haiitu Moy u MeanaHy 1o CrpylnIupOBaHHBIM JaHHBIM. [IpoBepUTH rTHIIOTE3Y O TOM, YTO
reHepaibHas COBOKYNMHOCTh HW3MEPHUMOr0 TpU3HakKa X, M3 KOTOPOM U3BIEUYEeHAa BBIOOPKA,
pacmpesienieHa o HOpMaJbHOMY 3aKOHY Mpu ypoBHe 3Haummoctu & =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
355
45.9
37.7

37.4
38.8
42.8
39.4
54.3

37.4
37.1
29.6
31.4
47.1

31.1
43.2
29.6
31.4
47.1

28.2
31.3
29.0
32.4
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
47.7
32.4

43.8
31.7
44.5
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
44.5

44.2
43.5
41.0
43.7
27.3

38.7
30.8
38.1
44.3
36.9

36.2
42.8
37.6
29.3
30.2

42.5
39.6
37.1
16.6
43.1



Ipumep. Ilycts a1 W3y4YeHHS KOJMYECTBEHHOTO TpU3HAaKa X W3 TEHEpaIbHOH
COBOKYITIHOCTH H3BJIeueHa BbIOOpKa oObema N =100, umeromas creayromee CTaTUCTHYECKOE

pacrpezeneHue:

5 |7 19 |11 |13 |5

Tpebyercs:

a) MOCTPOUTH MOJUTOH YaCTOT IO JAHHOMY paclpe/esIEHUI0 BEIOOPKHY;

6) HaiiTH BEIGOpOUHOE cpefHee X , BHIOOPOYHOE CpelHee KBAJPATHUHOE OTKIOHEHHE &,
«HCIPABICHHOE)» BHIOOPOYHOE CpeiHEe KBAIPATUIHOE OTKIOHEHHE S |

B) NpU JaHHOM YpPOBHE 3HAYUMOCTHU C MPOBEpUTH MO Kpureputo [lupcona rumoresy o
HOPMAJILHOM PAaCIpe/IeNICHHH TeHePaIbHONH COBOKYITHOCTH;

') B CiIy4ae MPUHATHS TUIIOTE3bl O HOPMAJIBHOM PacIpeeIEeHUU IeHEePaTbHOW COBOKYITHOCTH
HanTH JOBCPUTCIBHBIC HWHTCPBAJIBLI JII MATCMATHYCCKOI'O0  OXUIAAHUA m H CpCaHCTO
KBaJPaTUYHOTO OTKJIOHEHUS O , IPU YPOBHE HAJEXKHOCTH ¥ =1—« .

Pewienue
a). OtnoxuM Ha ocu aOCIHUCC BapUAHTHI Xg,...,Xg, @ HA OCH OPAMHAT — COOTBETCTBYIOIINE

49acToThI N,...,Ng. COCINHUB MOIy4EHHBIE TOUYKH JIOMAHOH, ITOIYYUM ITOJIATOH YacTOT.

25
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6). BriOopounoe cpeanee X, BBIOOPOYHOE CpeqHEe KBaJApaTHUYHOE OTKJIOHEHUE O,
«HCTIPaBJICHHOE» BBIOOPOUHOE CpeAHEe KBAJAPATUYHOE OTKJIOHEHUE S HaXOMAATCS COOTBETCTBEHHO

o ¢opmynam (cMm. m.13):

X

:iix-n- &= 1zal(x-—)?)zn- S= ii(x-—)?)zn-
n 1" n=1 1 1! n—1|:1 1 (.

i=1

Pe3ynbTatsl BeIuMCICHUN yI00HO OPOPMIIATE B BUIE TAOIUIIBI.

Polxo i [xn | X[ =X | w02 | -0 | 52 | O | 82
1 |1 |5 5 -6,62 | 43,82 | 219.10

2 13 |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 |9 |22 198 1,38 | 190 |[41,80




6 |11]11 | 121 3,38 | 11,42 | 125,62
7 137 |o1 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
Wrax, X =7,62, =336, S=337. (S=+/52 = 1136)

B). [lns mpoBepku rumoressl 0 HOPMaJbHOM paclpeieieHUH I'e€HepalbHOW COBOKYIHOCTH
npuMeHuM Kputepuid [lupcona. YuurteiBas, yTo BapuaHThl PaBHOOTCTOAT JAPYT OT JApyra (C marom
h=x X

i1 = 2), 3TO MOXHO CJIENATh CIICAYIOIIUM 00pa3oM.

KoHIlbI MHTEpBaJOB, CepeiMHAMHU KOTOPBIX SBISIOTCS X;, BBIYUCIAIOTCS 1O (OpPMYJIaM:

h
a; =X > a; = X + > TEOPETHYECKHE BEPOSTHOCTH momaganust X B uHTepBan (¢ ,,0;),

cormacHo ¢opmyne m.14, paBHBI p, = q{ai -X j_q{ail -X J, TEOPETUYCCKUE YaCTOThl PaBHEI
' S S

N/ =np, u, cormacuo .14, P

_ S (ni_ni')z_
_; "

OdopMuM BbIYMCICHUS B BUE TaOIUIBI (CM. HUXKE).
N3 npunoxenus 3 HaXoguM IpH JAHHOM YpoBHE 3HauuMocTH o =0,05 u npu yucne

cremeHeld  cBobogpl  k=8-3=5  kpuTHMueckoe  3HaueHHUE prum =111. Ilockonbky
=2,856< > o =111, TMIOTE32 O HOPMANBHOM PACIpPENENCHUU T€HEPAbHOW COBOKYIHOCTH
IPUHIMACTCS.
i Xi Q; =X q{ai_xj Pi n n; (n;—n))’
S 3 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 |9 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
> =2,856

r). Temepp B NPENONOKEHUHU, YTO CllydaiiHas BeinumuuHa X pacrpeelieHa HOPMAlbHO,

HaﬁﬂeM JOBCPUTCIIbHBIC HWHTCPBAJIbBI I MATCMATHYCCKOTO  OXHAAHUS d H CpCAHCTO
KBaJ[PaTUIHOTO OTKJIOHEHUsT O 10 (hopmysam 1. 13:
S
ae(X - -t T X +t, T , 0€(5(1-q,),SA+q,)) ,
rie X =7,62,S=337 — BBIOOPOYHOE CpEIHEE M HCIPABICHHOE BBIOOPOYHOE CpEIHEE

KBaJpaTUYHOE OTKJIOHEHHE, HalJcHHbIC B I1.0), t,q, — KOX(PHUIMEHTHI, 3aBUCSIINE OT YPOBHS

HagexxHocTH ¥ =1—a =0,95 u oobema BeiOOpku N =100, KoTOpBIE HAXOAATCA U3 MPUIOKEHUH 5,
6:

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

Wtak, ¢ wHagexHocteio =095 @ u O mnpuHALIEKAT CICAYIONMM HWHTEPBAIaM:
a (6,95;8,29), o € (2,89;3,85).

Ilopsinok BbINOJTHEHHS PadOTHI:




1. PemuTsh 3a1aHus B TETpaIy.
2. [TomyunTs y mpernoaBaTens 3aaHus sl CAMOCTOSTEIbHON pabOTHI M PELIUTh UX.

(I)opMa npeacraBJeHus pe3yjabTara:
HPGHCTaBI/ITb BBIIIOJIHCHHBIC 3alaHU B TETPpAAH I MPAKTHYCCKUX pa60T npenoaaBaTeiIro.
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