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Metoauyeckie yka3zaHUsl 10 BBIIOJHEHHUIO NMPAKTUYECKUX padoT pa3paboTaHbl Ha OCHOBE

paGoueil mnporpamMmbl ydeOHOM aucuuiuiiHbl «Teopuss BeposATHOCTEM M MaTeMaThyeckas
CTaTUCTUKAY.
ConepxaHue NPaKTUYECKUX pabOT OPUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOIIMXCSI K OCBOEHMIO
po(ecCHOHATBHOTO ~ MOIYJS  MPOTrpaMMbl  TOATOTOBKM  CHELMAIMCTOB  CPEIHEr0 3BEHAa 10
crienmaiabHOCTH 09.02.07 MHpOpMalMOHHBIE CUCTEMBI U TPOrPAaMMHUPOBAHNE U OBJIA/ICHUIO OOIMMU
KOMITIETEHLIUSIMU.
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1 BBEJAEHUE

BaxHyl0 yacTb TEOPETHUECKOW M MPO(PECCHOHATBHON MPAKTUYECKOH MOATOTOBKH CTY/ICHTOB
COCTABJISAIOT PAKTUYECKUE 3aHATHS.

CocraB u cofepkaHue MPAaKTUYECKUX 3aHATUN HampaBieHbl Ha peanu3anuto denepaabHOroO
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCHOHATIBHOIO 00pa30BaHMsL.

Benymieid 1ugakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUH SBIIsIETCS (POPMHUPOBAHNE YUCOHBIX
IPAKTUYECKUX YMEHUH (YMEHMH peliaTth 3a/a4i 0 MaTeMaTHKe), HEOOXOJUMBIX B MOCIIEAYIOIIEH
yueOHOI eI TeTbHOCTH.

B cootBercTBUM ¢ pabodeil mporpaMMoi ydyeOHON MUCHMIUIMHBI «Teopusi BEpOSITHOCTEH U
MaTeMaTHYeCKasi CTaTUCTHKA» MPEAYCMOTPEHO IPOBEACHHE NPAKTUYECKUX 3aHATUH. B pamkax
[IPAKTUYECKOr0 3aHATHS OOy4YaroIIMecss MOTYT BBINOJIHATH OJHY WIM HECKOJBKO IPAaKTUYECKUX
pabor.

B pe3ynbrare ux BBIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembp:

VY 1. IIpuMeHATh CTaHAAPTHBIE METObl M MOJIENIH K PELICHUIO BEPOATHOCTHBIX U CTATUCTUYECKUX
3ama4

VY 2. Ucnonp30BaTh pacyeTHbIe (POPMYJIbl, TAOJIUIbI, TPAQUKH [TPU PELLICHUN CTATUCTHUYECKUX 3a7a4
V 3. IIpuMeHATh COBpEMEHHBIE MTAKEThI MPUKJIAIHBIX TPOTPAMM MHOTOMEPHOTO CTaTHCTUYECKOTO
aHaIM3a

Yo 01.02 ananu3upoBath 3a7a9y W/ WA IPOOJIEMY U BBICIATH €€ COCTaBHBIC YaCTH;

VYo 01.03 onpenensaTs dTamnbl peHIcHUs 3a1a4H;

Vo 01.05 cocraBiarh miaH ACHCTBUIL;

VYo 01.08 peann3oBaTh COCTaBJICHHBIN IIJIaH;

Yo 01.09 onieHrBaTh pe3yabTaT U MOCICICTBUS CBOUX JACHCTBHIA (CAMOCTOSITEIIEHO HITH C IIOMOIIBIO
HaCTaBHHKA);

VYo 02.02 onpexnensite HE0OXOAUMBIE UCTOYHUKN HH(POPMAITUH;,

VYo 02.03 nnanupoBaTh Npolecc MOMCKa; CTPYKTYPUPOBATh MOIY4YaeMyt0 HH(POpMAIIHIO;

VYo 02.05 onieHnBaTh MPAKTHYECKYIO 3HAYMMOCTH PE3yIbTATOB IOKCKA,

Yo 02.07 ucnonb30BaTh COBpEMEHHOE MMPOTPAMMHOE 00ECTIeUeHUE;

VYo 02.08 ncnonp30BaTh pa3nTuIHbIC UPPOBBIE CPEACTBA TSI PEIIeHHs TPO(ECCHOHAIBHBIX 3a/1a4;
Yo 04.02 B3aumojeiicTBOBaTh €  KOJJIETaMH, pPYKOBOJICTBOM, KIHEHTaMH B  XOJe
po¢eCCHOHAIBHON e TETHHOCTH;

Yo 05.01 rpaMoTHO H3maratb CBOM MBICAM U OQOPMIIATH JOKYMEHTHI MO MpOo(dhecCHOHATbHON
TEMaTHUKE Ha TOCY/IapCTBEHHOM SI3bIKE;

VY0 09.01 moHMMaTh OOLINI CMBICT YETKO MPOU3HECEHHBIX BHICKa3bIBAHUI HAa U3BECTHBIE TEMbI
(mpodeccroHanbHbIE U OBITOBBIC);

VY0 09.02 yuacTBOBaTh B 1Maiorax Ha 3HaKOMbIe 00II1e U MPO(ECCHOHATBHBIE TEMbI

ConeprxaHne MPaKTUIECKUX 3aHSATHI OPHEHTHPOBAHO Ha ITOJTOTOBKY O0YJAFOIINXCS K OCBOCHHIO
Npo(eCCUOHATIBHOIO ~ MOJYJISL  MPOTpaMMbl  TOJTOTOBKH  CHELMAIMCTOB  CPEIHEro 3BeHa 10
CIIENMATIBEHOCTH. A TaKke (HYOPMUPOBAHHIO 0OUUX KOMNEH eHUUIL.

OK 1. BrbiOuparb crnocoObl pemeHuss 33had  NpOPEecCHOHATBHON  JEATENbHOCTH,
MPUMEHHUTETHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBA IIOMCKA, aHAIW3a M HUHTEPIpETaluu
uH(popMalvi, U HHPOPMAIMOHHBIE TEXHOJIOTUM JJIsi BBINOJHEHUS 3a1ad MpodeccrnoHaTbHOM
JesITeTbHOCTH.

OK 4. DddexTrBHO B3aUMOCHCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAHJIE.

OK 5. OcymiecTBisATh YCTHYIO U MHUCbMEHHYI0O KOMMYHHKAIIHMIO Ha TOCYIapPCTBEHHOM S3bIKE
Poccuiickoit @eneparuu ¢ yaeToM 0COOEHHOCTEH COIMATIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 9. Tlonp3zoBatbcs Mpo(hecCHOHANBHOW JOKYMEHTalMe Ha TOCyJapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.



Brimonnenue o0ydarommxcsi MpakTHYeCKUX paboT mo ydeOHoH aucuuruimHe «Teopus
BEPOSITHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA) HAIIPABJICHO Ha:

- 0000leHne, CHUCTEMATH3alMIo, YINIyOleHUe, 3aKpeIuleHHe, pa3sBUTHE M JETAIU3ALUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM Y4eOHOH AUCIUITINHBL

- (¢opMHpoBaHHWE yMEHUH NPUMEHSTH IIOJyUYCHHBIC 3HAHHUS Ha TPAKTHKE, pPean3aLuio
eIMHCTBA MHTEIUICKTYAIbHON U IPAKTHYECKOH JeATeIbHOCTH;

- pa3sBUTHE HHTEJUICKTYalbHBIX yMEHUH Yy OyIyHmIMX CIEUUAIMCTOB: aHAJTUTHYECKHX,
POEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpAaOOTKY NpHW pEIICHUH IMOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadyecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOPYECKAs! HHUIMATHBA.

[IpakTrueckue 3aHATUSI MPOBOIATCS IIOCIE COOTBETCTBYIOILEH TEMBI, KOTOpas O0OeCIeunBaeT
HAIMYKE 3HAHUH, HEOOXOIMMBIX TSI €€ BBITTOJIHECHHS.



2 METOAUYECKHUE YKA3ZAHUSA
Tema 1. D1eMeHTHI KOMOMHATOPHKH

IIpakTnyeckas padora Ne 1
TToacuéT ynciaa KOMOMHALIMIA

Henab: chopMupoBaTh yMeHHE pelIaTh 3a/1a4yl ¢ UCIOIb30BaHHEM (POPMYT KOMOMHATOPHKU:
[IEPECTAHOBOK, PA3MEUIEHUN U COUCTAHUMN.

Bbinosinus padory, Bel Oyaere:

ymembs:
- MIPUMEHSTh CTaHAAPTHBIE METOJIbI U MOJIETH K PEUICHHI0 KOMOMHATOPHBIX 33]1a4;
- peraTh 3a/1a4u C UCMOJIB30BaHUEM (POPMYI KOMOMHATOPHKH,
- aHAJIM3UPOBATh 33/1a4y U BBIIETATH €€ COCTaBHbIC YaCTH;
- COCTAaBIIATH MJIaH JCHCTBUS,
- peain30BaTh COCTABICHHBIN IUIAH;
- OLICHUBATh PE3YJbTAT U IOCIEICTBUS CBOMX AEUCTBUH (CAaMOCTOSITEILHO WJIM C IOMOILBIO
HAaCTaBHHKA);
- OTIpeNeNIATh HEOOXOIMMbIE HCTOYHUKY HH(OpMAITHIH;
- CTPYKTYpPUPOBATH MOTy4aeMyr0 HHPOPMAIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B ITepeYHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTh CBOHM MBICIH U O0OPMIISTH JOKYMEHTHI 10 MPo(ecCrOHaNbHON TeMaTHKe
Ha TOCYJJapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICI YETKO IPOU3HECEHHBIX BBICKA3BHIBAHUN HA HW3BECTHBIE TEMBI
(mpodeccroHaNbHBIC U OBITOBBIC);
- y4acTBOBATh B IMajorax Ha 3HaKOMbIE 00IIUE U MPOPECCUOHATBHBIC TEMBI.

MarepuanbHoe o0ecnieyeHue:

Pa3znarounslit MaTepuan (KapTOUKH C 3a/IaHUSMU ).

TexHuueckue cpencrBa OOYYEHHs: KOMITBIOTED C  JIMIEH3WOHHBIM  IPOTPAMMHBIM
obecredeHneM 1 MyJIbTUMEIIa IPOEKTOpP.

3aganue:

BHumarenbHO npouunTaiite TEOpeTHUECKUE CBECHHUS.

Pazbepute pemenne 3aqad, MpUBEIEHHBIX HUKE, M 3AIUAIIATE UX B TETPAIb.

Pemmre 3a1aum u3 paszzena s CaMOCTOSTENLHOTO PEIICHUS.

Kparkue TeopeTuueckue cBe1eHUs

Kombunamopuka — oJMH 13 pa3JenoB AMCKPETHONM MaTeMaTHKH, M3YYalOIIMHA CIIOCOObI
MOJICYETa YKCia AJIEMEHTOB B KOHEUHBIX MHO)KECTBAX, KOTOPBIM MproOpes Oosbllioe 3HaYeHHE B
CBSI3U C MCIIOJIb30BAaHUEM €r0 B TEOPUHU BEPOSATHOCTEH, MaTeMaTHYeCKOW JIOTUKE, TEOPUM YuCell,
BBIUUCIIUTENILHON TEXHHUKE, KHOSPHETHKE.

MHo:xecTBa 0€3 NOBTOPEHU I

MHoecTBa 3JEMEHTOB, COCTOSIIME M3 OJHMX M TeX K€ pa3IMYHbIX DJIEMEHTOB U
OTJIMYAIOIIKecss JAPYr OT Jpyra TOJBKO HX TOPSIKOM, HAa3bIBAIOTCS HEPecmano8Kamu >STHX

anementoB: P, =nl, rre nl=1.2-3-....n, Ol=1.

Pa;wemeumunu Ha3bIBAaIOT MHOKECTBA, COCTABJICHHELIE U3 N Pa3JIMYHBIX 3JICMEHTOB I10 m
n!

(n—m)!

Couemanuamu u3 N Pa3JINYHBIX 3JICMCHTOB I10 M Ha3BIBAIOT MHOKECTBA, CoACpIKaIe m

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

9JICMCHTOB, KOTOPBIC OTIINYAKOTCA 1100 COCTaBOM 9JICMCHTOB, 1100 ux TOpAAKOM: Anm =
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IIpaBuiia ci10:keHUs] U YMHOKEHUS

Ilpaguno cnosrcenua. Ecnu onHO JIeHCTBUE MOXKHO BBIIIOJIHUTH M crioco0amu, a Jipyroe N
crioco0amMu, ¥ OHM B3aMMHO MCKJIOYAOT APYT APYra, TO BBIIOJHUTH OJHO JIF000€ U3 3TUX JeHcTBUI
MOXHO (N + M) criocobamu.

Ilpasuno npouseedenusn. Ecnu o0beKT A MOXXHO BbIOpaTh M3 COBOKYIHOCTH OOBEKTOB M
croco0aMu M TOCJe KaXJI0ro TaKoro BbIOOpa 00BEKT B MOXKHO BBIOpaTh N croco0amMu, TO mapa
00BEKTOB (4, B) B yKa3aHHOM HOPs/IKE MOXKET OBITh BBIOpaHa m-n CocobamMu.

IIpumeps! peurenus 3aaa4

Pa3memenus: 6e3 noBropenui
3agaua 1. CKOJIbBKO MOKHO COCTaBHUTH TeI€(POHHBIX HOMEPOB U3 6 U(P Kaxabli, Tak YTOOBI BCE
UG pbI OBLIH Pa3InYHbI?

Pemenue. 310 mpumep 3a1a4uu Ha pasMelneHne 6e3 nmosroperuii. Pazmemntarorcs 3aech 10 mudp mo
6. A BapHaHTBI, IPU KOTOPBIX OJJMHAKOBBIE IIU(PHI CTOAT B pa3HOM MOPSAKE CUMTAIOTCS Pa3HBIMH.
3HauuT, OTBET Ha 33/1a4yy OyJeT:
Al = _10 =151200

(10-6)! _
3agavya 2. CKOJIBKUMH crIOCOOaMHU 4 FOHOIIM MOTYT MPUIJIACUTH YETHIPEX U3 IIECTH JEBYIIEK Ha
TaHen?
Pemenne. /[Ba roHOIIM HE MOTYT OJHOBPEMEHHO IPUTTIACUTD OJIHY U TY K€ JeBYIIKY. Y BapuaHTHI,
IPH KOTOPHIX OJHW WM T€ K€ JEBYIIKH TAHIYIOT C PAa3HBIMH IOHOIIAMH, CUUTAIOTCS Pa3HBIMHU,
[I03TOMY:



A} :—6! :E:BGO

6-4)! 2
Bo3moxxno 360 BapraHTOB.

IlepecTanoBkHu 0e3 NOBTOpPEeHM
3agavya 3. CKOJIbKO pa3IuvHBIX IIECTU3HAYHBIX YHCENI MOKHO cocTaBuTh u3 mudp 0, 1, 2, 3, 4,5,
ecny Pl B YHCIIE HE IOBTOPSIOTCS?
Pemenue.
1) Haiinem KOIMYECTBO BCEX MEPECTaHOBOK U3 3TUX nudp: Pg=6!=720.
2) 0 He MOXeET CTOSATh BIEPEIN YHCIIA, IOATOMY OT 3TOr0 YHCJIA HEOOXOMMO OTHSTH KOJIUYECTBO
MepecTaHoOBOK, pu KotopoM O crout Briepeau. A 3to Ps=5!=120.
Pe-Ps=720-120=600.

Coueranus 0e3 NOBTOpPeHUIt
3agaua 4. CKOJIBKO TPEXKHONMOYHBIX KOMOWHAIMI CYIIECTBYeT Ha KOJOBOM 3aMke (Bce TpuU
KHOITKH HQ)KMMAIOTCSI OJJHOBPEMEHHO), €T Ha HeM Bcero 10 mudp.
Pemienne. Tak kak KHOMKH Ha)XUMArOTCS OJHOBPEMEHHO, TO BBIOOp 3THUX TpeX KHOIMOK —

10! ~8-9-10

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

couetanue. OTcroaa Bo3MoxkHO CJ) =

=120 BapuaHToB.

Pemenne:
Tak kak nOpsIIOK Cle0BaHKs KHUI HE UMEET 3Ha4EHUs, TO BBIOOpP IBYX KHMT - coueTaHue. [lepBerii
7! 6-7 .
YeTOBEK MOKET BHIOpaTh 2 kHmrm CZ2 = = =21 cnocobamu. Bropoli uenosek
(7-2nr-20 2
9 ~8-9

MOKET BBIOpaTh 2 KHUTH C92 = =36 cmocobamu. 3HAYUT BCErO MO TMPaBUIY

©9-2)1-21 2
MIPOM3BEIEHUS BO3MOXKHO 21-36=756 BapuaHTOB.
3anava 6. [Ipu urpe B 1oMuHO 4 Urpoka JensT nNopoBHY 28 kocTei. CKOJIBKMMHU CIIOCOOaMHU OHU
MOTYT 3TO CeyaTh?

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

LIeTBepT]’:;II\/'I HUI'POK 3a61/1paeT OCTaBIIHUECA KOCTH. CJ'Ie)IOBaTeJ'ILHO, BO3MOXXHO C278 . C271 : C174 .

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

OyayT pa3MelleHHsl ¢ TOBTOPEHHUSIMU U3 ISATH JIEMEHTOB 110 TPH, a UX YHUCIIO PAaBHO Ag’ =5%=125.

3agaya 8. B KkoHOUTEPCKOM MarasuHe NpoJaBaUCh 4 cCOpPTa MHUPOXKHBIX: SKIEPhI, NECOYHBIE,
HaIoJICOHBI U clloeHble. CKOJIBKUMHU CIIOCO0aMU MOKHO KYIHUTh 7 TUPOKHBIX.
Pemenne. [lokynka He 3aBUCUT OT TOTO, B KAKOM HOPSJKE YKJIAAbIBAIOT KYIUIEHHBIE TUPOXKHBIE B
KopoOky. Ilokynmku OyayT pa3iuyHBIMU, €CIM OHM OTJIMYAIOTCS KOJWYECTBOM KYIUIEHHBIX
MUPOXKHBIX XOTA OBl 0JJHOTO copTa. Cie0BaTeIbHO, KOJIUYECTBO Pa3IMYHBIX MTOKYMOK PAaBHO YHCITY
y =7 (T+4-11 10

COYETaHMI YeThIpeX BUJOB MUPOXKHBIX 110 ceMb: C, = = =120.

n"4-1yr -3
3agaua 9. O0e3psHY MOCAAWIN 3a MUNIYIIYI0 MAIIMHKY ¢ 45 KJIaBHIIAMH, OMPEICIIUTh YUCIIO
MOTIBITOK, HEOOXOMUMBIX Ul TOTO, YTOOBI OHA HaBEpHSIKA HareuyaTaja MepBYIO CTPOKY pOMaHa
JLH. Tonctoro «Anna KapeHunay, eciu CTpoka COAEPKUT 52 3HaKa U TOBTOPEHHM HE OyneT?
Pemtenne. Ilopsgok OykB mMeeT 3HadeHHE. ByKBbI MOT'YT MOBTOPSTHCSA. 3HAYUT, BCETO €CTh

2 2
A = 45> apuanToB.

IlepecTaHOBKHM C MOBTOPEHUSIMH
3apava 10. CxonpKkuMH crTIOcOOaMH MOYKHO TIEPECTaBUTh OYKBBI CIIOBA «aHaHAC»?

8



Pemenne. Beero OykB 6. M3 Hux omunakoBbl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnenoBateibHO, YKCIO
Pa3IMYHBIX EpeCcTaHOBOK paBHO Py (3,2,1) = _o =60.
3201

3agauu AJ5 CaMOCTOSITEILHOTO pelleHust

1. CxonbKO IIEpecTaHOBOK MOXKHO CAEIaTh U3 OYKB ci10Ba «Muccucunmy.

Otsert: 2520

2. Nmeercs msATh Pa3sIUYHBIX CTYIBEB U CEMb PYJIOHOB OOMBOYHOW TKAaHU Pa3IHYHBIX IIBETOB.
CKOJBKUMHU CIIOCOOAMU MOKHO OCYILIECTBUTH OOUBKY CTYJIbEB.

Otset: 16807

3. Ha namsarasie cyBenupbl B «llome Yymec» crnoHcopsl mpennaraior kodeBapkH, YTIOTH,
tenedoHHbIe anmaparel, Tyxu. CKOIPKUMHU Croco0amMu 9 y4yaCTHHKOB UTPBI MOTYT IMOJIYYUTh 3TU
cyBeHUpBI? CKOJIBKUMH CIIOCOOaMH MOTYT ObITh BBIOpaHbI 9 IPeIMETOB JJIsl Y4aCTHUKOB UTPHI?
OTBeT: 49, 220

4. CKONBbKHMH CIIOCOOaMHM MOKHO PacCTaBUTh Ha MIAXMAaTHOM Jocke § najei Tak, 4ToObl Ha O/IHA
W3 HUX HE MOTJIa OUTh APYyryto?

Otsert: 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 ceHTIOps ObLIo 12 MOXKUIMBBIX JHEH, 8 BeTpeHBIX, 4 XOJIOIHBIX, 5
JOXKIJIMBBIX W BETPEHBIX, 3 JOKUIMBBIX W XOJOJHBIX, a OJWH JIeHb OBUI W JOK/UIMBBIM, U
BETPEHBIM, U XOJIOJIHBIM. B TedeHne CKONbKUX JTHEH B CEHTAOpEe CTOosIa XOpolIas moroja.

Otsert: 15

7. Ha depme ectp 20 oBer u 24 cBuHbU. CKONBKMMH CIIOCOOaMU MOKHO BBIOpaTh OJHY OBIY U
oJIHy cBUHbIO? Eciin Takoil BBIOOp YK€ clieNaH, CKOJIbKUMHU CIOCOOaMM MOXHO CJEJIaTh €ro euie
pas?

OrtserT: 480, 437

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

9. CKONBKO CYIIECTBYET YE€THBIX MATU3HAYHBIX YUCEIl, HAUMHAIOUIUXCS HEYETHOH u(poii?

Otsert: 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?

Otsert: 2985

dopma npeacTaBiaeHus pe3yabrara:

Pemenue 3anay, opopMIeHHOE B TETPAIHU.

Kpurepun oneHku:

Pemenne 3amaun cuutaeTcs O0e3ympedHbIM, €CIH MPABIIIBHO BBIOPAH CIIOCOO PEIICHHUs, CaMO
pellleHrne COMPOBOKIACTCSI HEOOXOJUMBIMU OOBSICHEHHSMHU, BEPHO BBIMOJIHEHBl HYXKHBIE
BBIYHCIICHHS M IPEe0Opa30BaHusl, MOTYIECH BEPHBIA OTBET, MOCIEIOBATEILHO U aKKYPATHO 3aIHCaHO
pelieHue.

OtmMmeTKka «5» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;

- B IOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPOOEeIoB U OMNOOK;

- B pPELIEHMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONHCKa, HE
SIBIISFOINASCS CIIE/ICTBUEM HE3HAHUS WM HETIOHUMaHUsl yueOHOTrO MaTepurana).

OtmeTka «4» cTaBUTCS, €CIH:

- paboTa BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIIeHUs HEJOCTATOYHBI (eCiH
yMeHHE 000CHOBBIBATh PACCYXKICHUS HE SBJSUIOCH CIEMATBHBIM 00BEKTOM MPOBEPKH);

- JIOMyIIeHa OfHA OIMOKa WM JIBa-TPH HEAOYETa B BBIKIAIKAX, PUCYHKAX, YepTEkKaxX HIU
rpadukax (ecim 3TH BUJIbI padOTHI HE SBIISTUCH CIIEITUATBLHBIM 00BEKTOM ITPOBEPKH ).
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OtMeTKa «3» CTaBUTCS, €CIIH:

- IONYIICHBI 00JIee OTHOM OMMOKH WA 00JIee IBYX-TPEX HEIOUYETOB B BHIKIIAKAX, YEPTEIKAX
Wwin rpadukax, HO yYaluiics BIaJeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSAEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JOMYILIEHBbl CYIIECTBEHHbIE OIIMOKHU, I[IOKA3aBIIME, 4YTO Y4YallUWCS HE BIaJEET
00s13aTeIbHBIMI YMEHUSIMH TI0 JJAHHOM TeME B TIOJIHON Mepe.

Tema 2. OcHOBBI TEOPHHU BEPOSITHOCTEH

IMpakTnyeckas padora Ne 2
BoiuuciieHne BepoOATHOCTEH € MCNO0JIb30BaHUEM (POpMYJI KOMOMHATOPUKH

Heas: cdhopmupoBaTh yMeHHE pelIaTh 3aJa4d  Ha BBIYUCICHHE BEPOSTHOCTH C
UCIOJIb30BaHUEM (HOpMYIJT KOMOMHATOPHKH.

Boinosinus padorty, Bel Oynere:

ymemp:
- MIPUMEHSTh CTaHAAPTHBIE METO/Ibl K MOJIEH K PELIEHUIO BEPOSATHOCTHBIX 33]1a4;
- peliaTh 3aa4u ¢ UCIOIb30BaHUEM (POPMYT KOMOMHATOPUKH;
- aHAJIM3UPOBATh 33/1a4y U BbIIEIATH €€ COCTaBHbIC YACTH;
- COCTAaBJISITH IUIAH JICUCTBHS;
- peanu30BaTh COCTABJICHHBIM IJIaH;
- OLICHUBATh PE3yNAbTAT U TMOCIEICTBUS CBOHMX ACHCTBUI (CaMOCTOSTENLHO WU C TOMOIIBIO
HAaCTaBHUKA);
- OTIpeeIsATh HE0OXOJUMbIE UICTOYHUKN MH(POPMAIUH;
- CTPYKTYpPHPOBATh MOIy4aeMyt0 HHPOPMAIIHIO;
- BBIIETISITH HanboJiee 3HaYMMOe B IiepeyHe HH(popMaIny;
- IPaMOTHO M3JIaraTb CBOM MBICIH U 0GOPMIISTH JOKYMEHTHI 110 NMPO(eCcCHOHATbHON TeMaThKe
Ha TOCYJJapCTBEHHOM SI3BIKE;
- MOHUMAaTh OOILIUI CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAHUII HAa W3BECTHHIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIE);
- y4acTBOBAaTh B AMAJIOTaX Ha 3HaKOMbIe 001111e U MPOPECCHOHATbHBIE TEMBI.

MarepunanbHoe obecnedeHue:

Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).

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

3aganue:

Pa3bepute pemienue 3aa4, NpUBEIEHHBIX HIDKE, U 3aIUIINTE UX B TETPAb.

Pemmre 3anaun U3 pasnena Juisi CaMOCTOSATENBHOTO PELLIEHUS.

IIpuMmepsI pemieHus 3aaa4

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

Pemenne: Yucno Bcex HIeMEHTapHBIX COOBITHH N =06, YUCIO JJIEMEHTapHBIX COOBITHIH,
OJaronpUsATCTBYIONIMX JTaHHOMY coObITHEO A, M=2 (3T0 BhIMageHHWEe 3 WM 6), 3HAYWT,

pry="-1

n 3

B CICAYIOIUX ABYX IMPUMEPAX MbI HUCIIOJB3YyCM KOM6I/IHaT0pHBIC IIOHATUA (CO‘{eTaHI/ISI u
MEpPECTaHOBKH ), pa300paHHbIE BHIIIIE.

3apgava 2. B ypHe Haxoautcs 7 mapoB, U3 KOTOphIX 4 Oenbix U 3 yepHbIX. M3 ypHBI Hayran
BBIHUMAETCS TpH I1apa. HaliTu BeposSTHOCTH TOTO, YTO JBa I1apa OyayT OCNbIMHU, a OJTUH — YEPHBIM.
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Pemrenue: Yncio Beex eMeHTapHbIX coObIThii N = C. =35, 4nciio 3IeMeHTapHbIX COOBITHIA,

2l m CXC; 18
GnaronpusTcTByOIUX ganHoMy cobeitnio A, m=C,C; =18, 3nauur, P(A)= TS T
7

(o moBoay HaxoxeHus N u M cM. aHaJIOTMYHYIO 3a7a4y B ipumepe 7).

3agaya 3. Ha KHIWKHOM NOJIKE CilydallHO pa3MeEIlaloTcsl 8 KHHUI, W3 KOTOpPBIX 5 — 1O
Matematuke U 3 — mo Qusuke. HaiiTu BeposATHOCTH TOro, 4Tro cjeBa OyAyT BCE€ KHUTH IO
MaTeMaTHKe, a CIpaBa — BCE KHUTH T10 (pHU3HKe.

Pemenue: Yncno Bcex aneMeHTapHbIX coObITUl N = P, =8!, 4ncno sneMeHTapHbIX COOBITHIA,

m 5131 1
0JaronpHsATCTBYIOIUX TaHHOMY coObiTHi0o A, M= PP, =53, 3naunt, P(A)=—=—=—.
n 8 56
3agauu 17151 CAaMOCTOSITEILHOTO pelleHus!

KakoBa BeposiITHOCTH TOTO, UTO HayJady BbIOpaHHOE IBY3HAUHOE YHCIO HE COJIEPKUT HU
OJIHOU IBOMKH?

2. Orpsn yvamuxcst u3 25 4YeloBEeK y4acTBYeT B BOEHHM3UpPOBaHHOH urpe. B otpsge 5
cleonbITOB U 4 cBsizucta. B pasBenky Haao HampaBUTh YeThIpeX uyenoBeK. KakoBa BEpOSITHOCTh
TOTO, YTO B Pa3BEArPYIIy OyIyT BKIIOYEHBI 2 CBSI3UCTAa U 2 CJENONBITA, €CIIM BKIIOYCHHUE 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 YHUCEJN, HAlMCAaHHBIX HAa 3TUX KapTOYKax,
paBHa jaecsTu?

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

5. Umeercs 6 OuneToB B Tearp, U3 KOTOPhIX 4 Ouiera Ha Mecta nepBoro psjaa. Kakosa
BEPOATHOCTh TOTO, YTO U3 TPEX HayAauyy BbIOpAaHHBIX OMIJIETOB JIBa OKa)KyTCsl HA MECTa IEepBOTO
psana?

6. buner B maprep crout 50 xom., Ha O6enpaTaxk — 40 kom. u Ha spyc — 30 xon. Haiinure
BEPOATHOCTH TOTO, UTO B3SThIE Haylauy JBa OuJeTa CTOST BMecTe He 1opoxke 80 Korl.

7. Ha oguH psin U3 ceMH MeCT ciy4dailHbIM 00pa3oM paccaxuBaroTcs 7 yueHuKoB. Haiinure
BEPOATHOCTH TOTO, UTO 3 OINpPENETICHHBIX YUEHUKA OKaXKYyTCS PSIIOM.

8. 13 OykB cioBa COOBITHE, COCTaBJIEHHOI'O C MOMOIIbIO pa3pe3Hoil a30yKH, U3BIEKArOTCA
HayJladyy U CKJIQJbIBAIOTCS APYT 3a IPYroM B MOPSAKE UX U3BIeUeHus 3 kapTouku (OykBbl). KakoBa
BEPOSTHOCTH MOJIYYUTh ITPH ITOM CIIOBO OBbIT?

9. U3 nATH BUIOB OTKPBITOK, UMEIOIIUXCS B aBTOMaTe, HayAaudy BbIOMPArOTCS 3 OTKPBITKH.
KakoBa BepoSITHOCTb TOTO, YTO BCE OTOOPAaHHBIE OTKPBITKU OyayT pa3Hblie?

10. Bo BpeMs CHOPTUBHOW HWIrphl MO KOMaHIE BEAYIIETO «CTAaHOBUCH!» 10 y4eHUKOB B
cllyyaifHOM mopsiike o0pazoBayid CTpoil B 0/1HY 1IepeHry. KakoBa BepOsSTHOCTb TOTO, YTO YYEHHUKH
A n B okaxyTCsl OTIENEHHBIMU APYT OT APYyTa TpEMsl YUYCHUKaMU?

dopma npeacraBjIeHus pe3yabTara:

Pemenue 3anay, ohopMiIeHHOE B TETPAIH.

Kpurepun oneHku:

Pemenue 3amaun cuntaeTcs 6e3ynpeyHbIM, €CIH MPaBIIIBHO BHIOPAH CIIOCO0 pElIeHHUs, CaMo
pelIeHne COMPOBOXKIAETCS HEOOXOAMMBIMU OOBSICHEHHUSMH, BEPHO BBIMOJIHEHBl HY)KHBIE
BBIUHCIICHUS U peoOpa30BaHMsl, IOITYYEH BEPHBIM OTBET, MOCIEI0BATENIbHO U aKKYPAaTHO 3aIIMCaHO
pelieHue.

OtMeTKa «5» CTaBUTCS, €CIIH:

- pa0oTa BBIMOJHEHA MOTHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHUH PEIICHUS HET TPOOEIIOB U OIIMOOK;
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- B PEIICHUH HET MaTeMaTHYeCKUX OMMOOK (BO3MOKHA OJHA HETOYHOCTH, OMHCKA, HE
SIBJIAIOILASACS CIIEICTBUEM HE3HAHUS WJIM HEMIOHUMaHUsl yueOHOro MaTepuana).

OTMeTKa «4» CTaBUTCSI, €CIIU:

- paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PEIIEHUs HEJOCTATOYHBI (eCciu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIICIIMATLHBIM 00BEKTOM IPOBEPKH );

- JIOMyIlleHa OfHa OIMOKa WIIM JIBa-TPH HEAOYETa B BBIKJIAIKAX, PUCYHKaxX, YepTekKax WU
rpadukax (e€ciu 3TH BHJIBI PA0OTHI HE SIBIISTMCH CHEIMATBHBIM 0O BEKTOM IPOBEPKH).

OtmMmeTtka «3» CTaBUTCS, €CIIU:

- TOMyIIeHBI OOJIee OTHOM OMIMOKH WM OOJiee IBYX-TPEX HEJOUETOB B BHIKJIAJIKAX, YEPTEKAX
wiK rpadukax, HO ydalluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMON TEME.

OTMeTKa «2)» CTaBUTCSI, €CIIU:

- JIONYIIEHBl CYUIECTBEHHbIE OIIMOKM, T[OKa3aBIIME, 4YTO Y4YallUWCid HE BIaJeeT
00s13aTeTbHBPIMA YMECHHUSIMHE 110 IAHHOW TeMe B TIOJTHOM Mepe.

IIpakTnyeckas padora Ne 3
BbrunciieHne BeposITHOCTEN CJI0KHBIX COOBITHH

Hean: chopmupoBaTh yMeHHE pellaTh 3aJa4d Ha BBIUYMCIEHUE BEPOSTHOCTEH CIOXKHBIX
COOBITHH.

Brinosinus padorty, Bl Oynere:

ymembp:
- IPUMEHATh CTAaHIAPTHBIE METO/BI U MOJIENIN K PELICHUIO BEPOSTHOCTHBIX 33/ay;
- pelaTth 3aa4u ¢ UCIOJIb30BaHUEM TEOPEM BEPOSATHOCTH,
- aHAJIM3UPOBATh 33]1a4y U BBIJIEJIATh €€ COCTaBHbIC YACTH;
- COCTaBJIAThH IUIAH JICHCTBHS,
- peann3oBaTh COCTaBJIECHHBIN IIAH;
- OLICHMBATh PE3YJbTAT U IOCIEICTBUS CBOMX AEHCTBHH (CAaMOCTOSITENILHO MJIU C TOMOILBIO
HAaCTaBHHKA);
- OTpeAeNsATh He00X0UMblE UCTOYHUKN MH(POPMAIUY;
- CTPYKTYpPUPOBATh MOJIy4aeMyto HH(POPMAIINIO;
- BBIIETISATH HanboJiee 3HaYMMOe B IepeyHe HH(pOopMalny;
- IPaMOTHO M3JIaraTh CBOM MBICIU U OOPMIIATH JOKYMEHTHI 110 MPO(pECCHOHATIBHON TeMaTUKe
Ha TOCYJJapCTBEHHOM SI3bIKE;
- MOHUMaTh OOLIMHA CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAHMNA Ha W3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBaTh B UaJIorax Ha 3HAKOMBbIE 00IIKe U TPO(peCCHOHATIbHBIE TEMBI.

MarepuanbHoe o0ecrieyeHue:

PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).

Texnunueckue cpeactBa oOydeHHs: KOMIBIOTEp C JIMIIEH3HOHHBIM IPOTrPAMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOEKTOpP.

3ananue:

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

Pemmre 3anaun u3 pasnena 1isi CaMOCTOSATEIBHOTO PELLICHUSI.

IIpuMepsl pelieHus 3aaay

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). CoObitne A — He Oojplue JBYX OENbIX IIApPOB — PAaBHO CyMMe TpPEX

HONApHO HECOBMECTUMBIX cOoObITHH A, A, A, — OenbIX MapoB COOTBETCTBEHHO HU OJHOIO, OJUH,
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nBa: A=A+ A +A,. 3HauuT, 0O TEOpEME CIIOKEHHUS JUIl HECOBMECTHBIX COOBITHIL

P(A)=P(A) +P(A) + P(A) = Stce 4 Cca 4 Cale

11 11 11

1 N 30 +150_181

462 462 462 462
3a1auy B nmpumepe 12).

0). Jlns HaxOXKJIEeHUST BEPOSTHOCTH COOBITHA B — XOTs ObI OiMH O€IbIi IIap — HEYI00HO

UCIIOJIb30BAaTh TEOPEMY CIIOXKEHHs, T. K. MPUIUIOCH Obl IMOACYUTHIBATH BEPOSTHOCTH MATH

coOwiTuii. IlosTOMy BoOcHonb3yeMcsi Teopemol 5, koTopas cBoauT BblumcieHue P(B)

(HO IMOBOAY BBIYMUCICHUSA NJaHHBIX BepOHTHOCTeﬁ CM. aHAJIOTMYHYIO

BBIYKCIICHUIO BEPOATHOCTH MPOTHBOMOJIOKHOIO COOBITHA B — HHM 0HOro Georo mapa, T. €.
BCE IIaphl YEPHBIE:
5
P(B)=1- P(E):l—c—gzl—izﬂ.
0 462 462
3agaua 2. J[Ba cTpenka CTPesOT IO MUILIEHU. BEposSTHOCTD Monaianus nepBoro cTpesika
paBHa 0,6 Broporo — 0,8. HaliTu BepOsSITHOCTH MOTaIaHUs

a) 000X CTPENIKOB;

0) POBHO OJTHOTO CTPEIIKA;

B) XOTsI ObI OJTHOTO CTpPEJIKA.

Pemienne. O6o3naunm yepe3 A u B coObiTmss — monam B MHIIEHb TEPBBIA M,
COOTBETCTBEHHO, BTOPOM CTPENIOK. 3aMETUM, UYTO 3TU COOBITHS He3asucumol. 3aMETHM TaKXKe, 4TO U
MIPOTUBOIIOJIOKHBIE COOBITUSI (ITPOMAaXU CTPEIKOB) — He3aBUCHMBL. C TMOMOIIBI0O M3BECTHBIX HAM
oreparii HaJ COOBITUSAMHU BhIpazuM depe3 A u B coObITHs, BEepOSATHOCTH KOTOPBIX SIBJISIOTCS
HMCKOMBIMH.

a). OueBnHO, HHTEpecyromee Hac coObiTre ecth AB . Torma mo TeopeMe YMHOKEHHUS IS
He3aBucuMbIX cooeiThii P(AB) = P(A)P(B)=0,6-0,8=0,48.

6). MnTepecyromee Hac coObiTie ecth AB + AB. Craraemble B 9TOI CyMMe — HECOBMECTHBIE
COOBITHSI, & COMHOXXHUTENTH B KaXJOM TNPOW3BEIECHWU — HE3aBUCHUMBbIE. Torja 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). HMHrepecyromee Hac coObite ecth A+ B. Tlo Teopeme cnoxkenus (st IBYX
MIPOU3BOIBHBIX COOBITH)
P(A+B)=P(A)+P(B)-P(AB) = P(A)+P(B)-P(A)P(B)=06+08-0,6-08=0,92.
3aMeTHM, 4TO MPOTUBOIOIOKHBIM coObiTHeM K A+ B spnsercs AB (um 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.
3apaua 3. Tenerpadroe cooOmenue cocTouT wu3 CHUTHAIOB 'Touka" u '"Tupe'.
CraTucTudeckne CBOWCTBA MOMEX TAKOBBI, YTO MCKAXKAIOTCS B CpeAHEM 2/5 cUTHANOB "Touka" U
1/3 curnanoB "tupe". M3BecTHO, YTO cpeau TNepelaBaeMbIX CHUTHaIoOB '"Touka" u "tupe"
BCTpEYaroTCs B COOTHOHIEHUU 5:3. OmpenenuTs BEpOSTHOCTh TOTO, YTO IMEpeAaHHBbIM CUTHAI
HCKaXEH.
Pemenwue: Paccmorpum ciienyromue coObITHS: A — CUTHAT UCKaXKEH (BEPOSATHOCTH KOTOPOTO
ABJsieTcsl HIckoMol), H, — nepenan curnan "touka", H, — nepenan curnan "tupe" (1Be runoTessl,
o0pa3ylomiye MoJIHyI0 TPYIIy, T. K. OHM HECOBMECTHBI U OJIHA U3 HUX 0053aTEIbHO UMEET MECTO).

ITo ycnoeuro P(H,):P(H,)=5:3 u P(H,)+P(H,) =1, nostomy P(H1)=§ u P(H2)=§.

M3BecTHBIE BEPOATHOCTH TOrO, YTO CUTHAJIBLI "Touka" W "Tupe" HCKaXaroTC, BBICTYHAIOT Kak
s . yl'I
YCIIOBHBIE BEPOSATHOCTH HWHTEPECYIOIIET0 HAC COOBITHS TMPU  CIOPABEMIUBOCTH THIIOTE3:
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P, (A)=2/5 B, (A)=1/3. BepositHocTh  coObiTuss A HaxoguM 10  Qopmyse TOJTHOU

BCPOATHOCTHU:

P(A) = -

5 2 N 31 3
85 83 8

B ycnoBusix mpuMeneHus: GopMyIIbl MOJTHON BEPOSTHOCTH PACCMOTPHUM CIESAYIONIYIO 331a49y:
YyeMy paBHa yCJIOBHAs BEPOSTHOCTH rumote3bl H,, ecmu coObite A mpousonuio? Otser maéres

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

Iponomxenune 3agaun 3. IlycTe nepenaHHblii curHayl UCKak€H. YeMy paBHa BEpOSITHOCTh
TOrO, 4TO ObLIA TIepeaana "Touka'?

Pemenue: Mickomas BepOSITHOCTH BeIUHCIIsIeTCst o (hopmyiie baiieca:

5 2
oy PHIPLA) 575 2
A P(A) 3 3
8

3agauu 4719 CaMOCTOSITEILHOTO pelIeHus!
1. BepoATHOCTB TOTO, YTO CTPEJIOK MPH OJHOM BhICTpese BhiouBaeT 10 oukoB, paBHa 0,4; 9 oukoB —
0,3 u 8 unu mesbiie oukoB — 0,3. HaiiTu BEeposSTHOCTh TOTO, YTO IIPU OJHOM BBICTPEJIE CTPEIOK
BBIOBET HE MeHee 9 OUYKOB.
2. B xny0 npunecnu B kop3uHe 9 peikux U 11 cepbix kotar. CHayasia BBIHUMAIOT OJIHOI'O KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas rnepBoro oopatHo. KakoBa BepOSATHOCTH TOTO, YTO KOTSTa Pa3HOTO
uBera’?
3. B onHoM simuike 6 cuHux U 11 3eneHbIX mapoB, a B ApyroM — 7 CUMHUX U 9 3eneHbix mapos. U3
Ka)KJI0T0 SAIIMKa B3sUIM 10 0iHOMY 11apy. KakoBa BeposiTHOCTH TOro, 4TO 00a 11apa cuHue?
4. B xopobke 4 Oenbix u 5 4epHbIX (¢yrOonok. Hayrang BeiTackuBaroT n1Be (yrOosku. Haiitu
BEpPOSITHOCTH TOTO, YTO OfHa ¢yTOONKa Oenast, Ipyras — yepHas?
5. B ypue naxonstcs 10 mapoB: 3 Genblx U 7 yepHbIX. M3BlIEKalOT 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 BepoatHocTu paBHbI cooTBeTcTBEHHO 0.8 11 0.9. Kakoii mporeHt
MAIUEHTOB, OJHOCTHIO U3JICUMBIIMXCS IO OKOHUYAHUU Kypca JICUeHHs?
7. Ha tpex nouepeit Huny, EBy u Aliryne B ceMbe BO3JI0XkeHa 0053aHHOCTh MbITh 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 Airyns ata
BEpOATHOCTH paBHa cooTBEeTCTBEHHO (.03 m 0.04. Ponurtenu He 3HAIOT, KTO MBUI MTOCYAY BEYEPOM,
HO OHM CJBIIIAJIN 3BOH pa30uToi mocynsl. Ubs ouepenb MBITh MOCYAY B ATOT Beuep Haumboiiee
BeposiTHA?
8. OmguH BIACTENIMH, KOTOPOMY €ro 3BE€3/I0Y€T HACKy4YWJ CBOMMH JIOXKHBIMU IpEICKAa3aHUSIMM,
pemna Ka3HuTh ero. OgHako, OyJAyyd O4eHb JAOOpPHIM MOBEJIUTEIEM, OH PEUIMI J1aTh 3BE3/I0YETY
IIAHC U MPEATIOKHUTh €My paclpelesUTh 10 ABYM YpHaM YeThIpe mapa: JBa 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 oOpa3om 3Be3noder
JOJDKEH pa3MECTUTh IMapsl B ypHaX, 4TOOBI oOecreyuTh cebe MaKCHUMAaIbHYIO BEpPOSITHOCTH
criaceHus?
9. YCTpOHCTBO COCTOUT M3 TPEX JEMEHTOB, paOOTAOIINX HE3aBUCUMO. BeposTHOCTH 0€30TKa3HOM
paloThI 17151 HUX paBHbI cooTBeTCTBEHHO 0.6, 0.7, 0.8. HaifTu BeposTHOCTB TOTO, YTO OTKa3al OAUH
JJIEMEHT, a IBA IPYTUE - UCIIPABHBI.

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 cuuraeTcs Oe3ympedHbIM, €CIIH MPABIIIBHO BBIOPAH CIIOCOO PEIICHUS, CaMO
pellleHrne COMPOBOKIACTCS HEOOXOJUMBIMU OOBSICHEHHSIMH, BEPHO BBINOJIHEHBI HYXKHBIC
BBIYMCIICHHS U TPeoOpa30BaHus, OJTYyYEH BEPHBII OTBET, MOCIEA0BATEILHO U aKKYPATHO 3alIMCaHO
pelieHue.

OtMmeTka «5» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKUX PACCYKIICHUSAX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OMINOOK;

- B pPELICHUMM HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONHCKa, HE
SIBJISIFOLIASICS CIICAICTBMEM HE3HAHUS WIIM HETIOHUMAaHHS Yy4eOHOro MaTepuana).

OtmeTka «4» cTaBUTCS, €CIIH:

- paboTa BBHITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIAroB PELICHUs HEIOCTAaTOYHBI (eciiu
yMeHHne 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM ITPOBEPKH);

- JOTMyIIEHA OJ{HA OIIMOKA WM JIBa-TPU HEIOYETa B BHIKIAIKAX, PUCYHKAX, YepPTEKaX WIH
rpadukax (ecyim 3T BUJIbI padOTHI HE SBJISIUCH CIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, ECIU:

- IOmyUIeHbl OoJiee OJHOM OMMOKK UK OoJiee IBYX-TpeX HEJOUETOB B BHIKJIAIKAX, YEPTEIKAX
WM rpadukax, HO yUaluiics BiIaJeeT 00s13aTeIIbHBIMU YMEHUSIMU TI0 TIPOBEPSAEMON TEME.

Ot1MeTKa «2» CTaBUTCS, €CIIH:

- JIOMYIIEHbl CYIICCTBEHHbIE OIIMOKHW, T[IOKAa3aBIME, YTO Y4YallUiCs HE BIaACeT
00s13aTeTbHBIMA YMEHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Tema 3. luckpeTHsle ciay4yaiinbie BeanduHbl (JICB)

IIpakTnyeckas padora Ne 4
ITocTpoenne 3akoHa pacnpenesenns U pynkuus pacnpeneaenusi JCB. Boruucienue
OCHOBHBIX YHCJIOBBIX XapakTepuctuk /[CB
IIpakTuyeckas padora Ne 5
Pemenne 3aga4 ¢ npuMeHeHNEM 3aKOHOB pacnpenenenus 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 3aa4 Ha HaX0K/IEHNUE YHCIIOBBIX XapaKTEPUCTUK CITy4aiiHON BEIUYUHBI.
MarepunanbHoe obecrnieyeHue:
Pa3znarounslit Matepuan (KapTOUKH C 3a/IaHUSIMU).
Texnuueckue cpeacrBa OOY4YEHHS: KOMIIBIOTED C  JIMIEH3UOHHBIM  IPOTrPAMMHBIM
o0ecrnieueHrneM U MyJIbTHUMEIMa IPOEKTOP.
3amanme:
3amanve 1. B KHI)KHOM Mara3WHe OpraHHM30BaHa JIOTepes. Pa3bIrpbIBarOTCsS J1BE€ 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.
3amanue 3. JluckpeTHas ciydaiiHas BeIWYMHA X 3aJlaHa TaOJMWIEeH pacrpecsiCHHs.
Tpebyercs naiitu M [x], D[x] u & [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); BepositTHOCT, HOpManbHOW paboTel mepBoro TY pasha 0,2, Broporo — 0,4,
tperbero — 0,5; IlocTpouTs psAn pactpenencHus ciaydyailHOW BEITUYHHBI X.

Pemenue:

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{++-3}=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:
X110 1 2 3
n 024|046 0,26 | 0,04

[Ipumep Ne2. 3anan psn pacupenenenus. [loctpouts GpyHKIMIO pacnpeaeneHusl.
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
__ . 1,2
mpu 1< X <=2 F(x):P(x<2)=i’
14 1 g =
mpu 2 < X <=3 [ _pyg-L, 6 15 08
14 14 2 0,6 m
MPH <X <=4 gy pyegy=14 0, 0.5 o
TREVREVRRT! 02
1IPH x> 4 F(x)=i+£+£+i=1 0 . ‘
14 14 14 14 0 ' 2 : ! °

W3 pucynka BugHo, uro F(X) mmeer 4 ckauka no uuciay X. Ecnu yBenuuuth X, TO 4MCIIO
CKauKOB TaK )K€ CTAHOBHUTCS OOJIbllEe, a CaMHM CKauyKM MEHbIIE, BCIEACTBHE YEro CTyleHdYaTas
KpHUBasi CTAHOBHUTCS OoJiee MIaBHOM. B 3TOM cityuae AucKpeTHas ciaydaiiHasi BEIMYMHA TOCTEIIEHHO
IpUOIINKAETCS K HENTPEPBIBHOM.

Ilopsinok BbINOJHEHHS padOThI:

1. PemuTsh 3a1aHust B TETPAIH.

2. llonyuuts y mpernopgaBarenss 3aJaHUsl A CaMOCTOSITENIbHOM pabOThl M pEIIUTh UX B
TeTPaJH.

dopma npeacraBjeHus pe3yabTara:

[IpencraBuTh BBINOJHEHHBIE 3aJJaHUS B TETPaIH Ul IPAKTUUECKUX Pa0bOT MpenoaaBaTeto.

Kpurtepun onenkmn:

Pemienue 3amaun cuuraercs 6e3ynpedHbIM, €CIM IPaBUIbHO BEIOpaH CIOCO0 pelieHus, caMo
pelIeHHE COMPOBOXKIACTCA HEOOXOAMMBIMH OOBSCHEHHUSMH, BEPHO BBINIOJIHEHBI HYKHBIC
BBIUUCIICHUS U ITPeoOpa30BaHus, MOIY4YEH BEPHBIH OTBET, MIOCJIEA0BATEILHO U AKKYPAaTHO 3allMCaHO
pelieHue.

OtmeTka «5» CTaBUTCS, €CIH:

- paboTa BBINIOJIHEHA TIOJTHOCTHIO;

- B JIOTMYECKHX PACCYXJIEHUSIX U 0OOCHOBAHUH PELICHHS HET MPOOEIoB U OUIMOOK;

- B pPELICHUMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONMCKa, HE
SBJISIIOIIASACS CIIEACTBUEM HE3HAHUS MM HEITOHUMaHMs y4eOHOro MaTepuaa).

OTMeTKa «4» CTaBUTCS, ECIIH:

- paboTa BBINOJHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIarOB PELICHHUsS HEAOCTATOUHBI (€CIU
yMeHHE 000CHOBBIBATH PACCYK/IEHUS HE SIBJSUIOCH CIIEIMATIbHBIM O0BEKTOM IMPOBEPKH);

- JIONyIIeHa O/Ha OIMMOKa WM JABAa-TPU HEJOYeTa B BBHIKJIAJKAX, PUCYHKaX, UyepTexax WU
rpadukax (eciiv 3TU BUJIbI padOTHI HE SBIISTUCH CIIEUATBHBIM 00BEKTOM MTPOBEPKH ).

OtmeTka «3» CTaBUTCS, €CIH:

- TonyuIieHbl 0ojee 0JHOM OoMMOKH Ui OoJiee IByX-TPeX HEJOUETOB B BBIKJIAJIKAX, YEPTEIKAX
WM rpadukax, HO yJauuiics BiajeeT 00s3aTelbHbIMU YMEHUSAMH 110 IPOBEPSIEMO TeMe.

OtmeTKa «2» CTaBUTCS, €CIIH:

- JIONYIIEHBl CYIIECTBEHHbIE OIIMOKHM, TIOKa3aBIIMe, 4YTO yYalluics He BiajeerT
00s13aTeTbHBPIMA YMEHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

Tema 4. HenpepbiBHbIe caydaiinbie BesuduHbl (HCB)

IIpakTuyeckas padora Ne 6
Borunciaenue ynciaoBbix xapakrepucTuk HCB. Iloctpoenne pyHKIMH NJI0THOCTH B
HHTErpajbHOM (PYHKIMHU pacnpeaeeHus.
Ilenp padoThl: M3ydeHHE 3aKOHOB DPACIPENEIEHUS HENPEPHIBHON CIydyallHOW BEIWMYMHBI;
Hay4YUTCs peniaTh 3a/1a4i Ha HaXO0XKJACHHUE YHCIIOBBIX XapaKTEPUCTUK CIyJallHON BEIMYUHBI.
Beinosnus patdory, Bel Oyaere:
ymemy:
- pelmarh 3aJa4y Ha HaX0)K/IEHUE YHCIIOBBIX XapaKTEPUCTHUK CIIy4aiiHON BETNYUHBI.
MarepuajibHoe o0ecnieyeHue:
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PazpgaTounslit MmaTepuan (KapTOUKH C 3aJaHUSIMU).

Texuuueckue cpeactBa OOydeHHs: KOMIIBIOTED C JIMIIEH3MOHHBIM IPOTrPAMMHBIM
obecrieueHrneM U MyJIbTHMEINA TIPOEKTOP.

Xox padoThI:

3ananmue 1

3amana II0THOCTH pacnpenenenus f(X) HenmpepbIBHON cydyaiiHOM BeIHYUHBI &,

1. IToctpouts rpaduxk f(Xx).

2. Haiitu unrerpansuyro Gyakiuio F(X).

3. Boluncnuth MaTreMaTH4eckoe 0XKHIaHHEe, JUCIIEPCHUI0, CPECKBAAPATUUECKOE OTKIOHECHHE,
MOJY, MEIUaHY.

4. HaifTu BepOSTHOCTb IOMAaHUs CIIyJaitHON BeIUYMHBI & B HHTEpBa (a, b).

IIpumep 1.
0 npu X < -1

f(X)=4x*+A:|x mpu-1<x<2 a=0, b=1
0 npu X > 2

Pemenne:

1. HaiineM HeusBecTHBIH mapameTp A IUIOTHOCTH pacHpelieleHUsl BEPOSTHOCTU U3
COOTHOLUCHUS

Tf(x)dx:ly

[TockonbKy B Hamiem npumepe mioTHocts f(X) Ha (-00;-1] u Ha (2;+ o0) paBHa HYIIO, TO
MOYKHO 3aIUCaTh:

2

Ixz +A-|xdx =1

a

PemuB naHHbIN MHTErpall U NOJYYEHHOM ypaBHEHHUE MOIyduM, uTo A=-4/3, Toraa mioTHOCTb
pacnpeziesnieHus: IpUMeT BUJ:

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

I'paduk ¢pynkiuu f(X) n3o0pakeH Ha pUCYHKE.

(x)

~

-1

2. Haiinem unTerpansuyto ¢pyHkimio F(X):
x e (—o—1],F(X) =P{E<x}=0

X -1 X 3
xe (-L2], F(x) = P{£ < X} = If(t).dtz jo.dt+jt2 —%-\t\-dt:%—%\x\z +1
—0 -0 -1

1 2 X
X € (~L+%0), F(X) = P{& < X} = jo.dt+jt2—%.\t\-dujom:l
—0 -1 2

Torga MOKHO 3aIHACaTh:

0 npux < -1

X 2

F(x) = ?—g\x\ +1 mpu-1<x<2

1 npuXx > 2

3. HucnoBble XapaKTEpUCTUKH UCKOMOW CITy4ailHOW BEJIMYHUHBI.
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MareMatuueckoe 0KHIaHHeE:
+00 -1 2 +00

M, = J'x- f (x)dx = Jx-de+.|'x-(x2 —g-x)dx+ Ix-de =0.63(8)
—»o —0 -1 2

Hucnepcus:

D, = ;[:xz f(x)dx—M, = jixz -0dx +j'1x2 (X 7%-\x\)dx +tfx2 -0dx —0.63(8) = 2.8500

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

Mopa paBHa 2.
4. BeposiTHOCTB TOTO, uTO 0<E<1, BBEIYMCHNM 1O OpMYyIIe:

1
P{0<§<1}=jx2—g|x|dx=o.333.
0

Pemute 3a1aun.

1. 0 mpux < 0; ( 0 mpux < 0;
x? X e
F(x) = = mpu0< x< m; |- F(x) " npul<x<e;
T 1 npux> e;
1 npux> m;
2. 0 mpux < 0; 0 npux <0;
x4-
Fix)= 41— npul<x< 2; : Fx) = X2
16 —— npux>0;
1 npux> 2; 1+x
3. 0 mpux < 0; 0 mpux = 0;
I ) . 16 cxg >
F(x) — mprl<x< 2; . Fx)= {28% npu 0 < x S 7,
1 npux> 2; 1 . E
mprxX > 7
4, O npux < 0; 0 mpux < 0;
= 2 " xa
F(x) X npul<=x=1; Fx)= X mpr0 < x < 5;
0 mpux> 1; 125
1 mpu x> 5;
5. 0 mpux < 0; 0 mpux < 0;
INES _ 0. B xmpul=x<1
F(x)= 5 npul < x <2; flx) = 42 mpul<x< 2
1 npu x> 2; 0 mpu x> 2;

IHopsaok BbINOJIHEHUS PA0OTHI:

1. Pemuth 3aganus B TETpaau.

2. [Monyuuts y npenogaBaTens 3a1aHus A1 CAMOCTOSTENIbHOM paOOThI U PELIUTH HX.

dopma npeacTaBiaeHus pe3yabrara:

[IpencTaBuTh BHIMOTHEHHBIE 33/1aHUS B TETPAIU 7S MPAKTUUECKUX paboOT MpernoaaBaTelio.

Kpurepumn oneHku:

Pemenne 3amaun cuutaeTcs O0e3ympedHbIM, €CH MPABIIIBHO BBIOPAH CIIOCOO PEIICHHUs, CaMO
peIeHrue COMPOBOXKIAETCS HEOOXOJUMBIMU OOBSCHEHUSIMH, BEpPHO BBITIOJIHEHBI HYKHBIE
BBIYHCIICHHS U peoOpa3oBaHusl, MMOTYYEH BEPHBIM OTBET, MOCIEI0BATENLHO U aKKYPATHO 3allMCaHO
penieHue.

OtMmetKka «5» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;

- B IOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPOOEeIOB U OMNOOK;

- B pEIICHWH HET MAaTeMAaTHYeCKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCThH, OIMCKA, HE
SIBIISFOINASICS CIIEICTBUEM HE3HAHUS MIIM HEMOHUMAaHUsI y4eOHOTO MaTepuana).

OtmMmeTKa «4» cTaBUTCS, €CIIN:

- paboTa BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IArOB PEIIeHUs HEJOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIICIIMATFHBIM 00BEKTOM IMPOBEPKH );
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- JIOMyIIleHa OfHA OIMOKAa WM JBA-TPH HEAOYETa B BBIKIAIKAX, PUCYHKAX, YepTEkKaxX HIU
rpadukax (eciim 3T BUJIbI padOTHI HE SBIISTUCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:

- TomyuieHbl 6oJee 0JHOM omKMOKK Uiu Oojiee IByX-TpeX HEJOUETOB B BHIKJIAJIKAX, YEPTEIKAX
win rpadukax, HO yJaluiics BiIajeeT 00s3aTeIbHBIMU YMEHUSIMU TI0 IIPOBEPSIEMOI TEME.

Ot1MeTKa «2» CTaBUTCS, €CIIH:

- JONYIIEHBI CYIICCTBCHHBIC OIIMOKH, TIIOKa3aBIIME, YTO YYAIIUWCA HE BIAJEET
00s13aTeTbHBIMU YMEHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

Tema 5. MaremaTnuyeckasi CTATUCTHKA

IMpakTnyeckas padora Ne 7
IocTpoenne sMnupuveckoil GyHKuMU pacnpeaenenus. Boraucienne 4ucaoBbIX
XapPaKTePUCTHK BbIOOPKHU
IIpakTnyeckas padora Ne 8
Bblunciienne TOYeYHBIX M HHTEPBAJBHBIX OII€HOK

Hean pabdoThbl: HAYYUTHCS OCYIIECTBISATH pacyeT M0 3aJaHHON BBIOOPKE YHCIIOBBIX
XapaKTePUCTHK; HAyYUThCS  OCYILECTBIATH pacdyeT IO 3aJaHHOW BBIOOPKE  YHCIOBBIX
XapaKTEPUCTHK.

Brinosinus padorty, Bl Oynere:

yMmemy:

- OCYIIECTBIIATH pacyueT MO 3a/IaHHOM BHIOOPKE YHCIIOBBIX XapaKTEPUCTHUK.

MarepunanbHoe obecrnieyeHue:

Pa3znarounslit MaTepuan (KapTOUKH C 3a/IaHUSMU ).

Texnudeckue cpeacrBa OOydYeHHUS: KOMIIBIOTEp C  JIMIEH3UMOHHBIM  MPOTPAMMHBIM
obecrieueHrneM U MyJIbTHMEINa IPOEKTOP.

3aganue:

1. TlateprogecsaThio aOWUTypUEHTaAMH Ha BCTYMUTENbHBIX Sk3amMeHax B MIIK momydyeHsl
CJIeIyIOIMe 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 Psifl; 0) COCTaBUTH TAOJHUIly YacTOT; B) MOCTPOUTH
MIOJINTOH YacTOT.
o1

Hi

2. OGcnenoBanue omiatbl Tpyaa 60 mpenojaBaTeneil Aajio cleayroliue pe3yiabTaThl (B
yci.en.):

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) CocTtaBbTe MHTEPBAJIBHYIO TAOJUIly YacTOT ¢ mUpUHON uHTepBana 10 (y.e.) HaunHas ¢ 80
(y.e.).

6) [loctpoiite rucrorpammy.
o1

H

3. TlocTpouTp SMIHMPHYECKOE pacHpeAeiIeHHe Beca CTYJCHTOB B KHJOTpaMMax st
clieytomiel BBIOOPKU:
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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.

Bocnonssyemces npouenypoi ['ucrorpamma.
1. B sueiiky Al BBeneMm cinoBo HabGmronenus, a B tuana3on A2:E12 — 3HaueHus Beca CTY/ICHTOB.
2. Jlnsa Be3oBa npoueaypsl I'ncrtorpamma BeidbepeM u3 MeHio CepBUC MOAMYHKT AHAIN3 JaHHBIX
U B OTKpBIBIIEMCS OKHE B 1Tosie IHCTpyMEHTHI aHanu3a ykaxkeM npoueaypy ['ucrorpamma.
3. B nosBuBmemcs okue ['ucrorpamma 3amonHuM padouune moisi: BO BxonHoii 1uana3oH BBeneM
JManasoH uccieayeMbix gaHHbIX (A2:E12); B BeixogHoM 1ramna3oH — CCBUIKY Ha JICBYHO BEPXHIOKO
sYeliKy BbIXOIHOTO jauanazoHa (F1). YcraHoBuM mepexirouatreny B NojokeHHe VHTerpanbHbIit
npoueHT u BriBog rpaduka;
4. Tlocne storo HaxxmeM kHonKy OK.

B pesynbprare nonyunm tabauity u quarpammy (puc.l).

Kapuaw  Uazmoma Huenapinnd %
& i 3

Yactora

i % IL KapmaH ’

Puc.1. Pe3ynbratel npouenypsl ['ucrorpamma nakera AHaiusa.

Ilopsinok BbINOJIHEHHS PadOThHI:

1. PemnTh 3a1aHus B TETPaaH U HA KOMIBIOTEPE.

2. [TonyuuTs y mpemnoiaBaTens 3aaHus sl CaMOCTOATENbHOM paboThI U PELIUTh UX.

3aganue

Pemmnts 3agauy. Ha 3aBone »xene3o0eToHHbIX m3aenuid N i co3naHust Mapku OeToHa
BBICOKOTO KauecTBa MPOBOAMWIOCH uccienoBanue 100 pa3audHbIX TPOOHBIX COPTOB O€TOHA, IS
KOTOPBIX TOJCYUTHIBAJICSA NMPOLEHT MPOYHOCTH Ha cxkarue (ciydaitHas BenuuuHa X). [lomyuen
cnenyromuid pedynprar (Tabnumna u3 100 uucen). Haittu smnupudeckoe pacmpeeneHrue mpu3HaKa
X, mocTpouTh Tpaduueckoe oToOpakeHHe pacipeneneHus. HalTu uncnpaBieHHbIE OLIEHKU
(CTaTUCTUKM) TEHEpalbHBIX MapaMeTpoB (BBIOOPOYHOE CpelHEee; HUCIpPaBIE€HHAs JAUCIIEPCHS;
UCIPABJICHHOE CPEAHEKBAIPATUYHOE OTKJIOHEHHE; HCIIpaBlIeHHAass aCHUMMETpPHUsS; HCIpaBIECHHBIN
skcrecc. Haiftn Moty 1 MeanaHy 1o CrpyHIMPOBAHHBIM JaHHBIM. [IpOBEpHUTH THIIOTE3Y O TOM, YTO
reHepajgbHas COBOKYIHOCTh H3MEPMMOrO Npu3Haka X, W3 KOTOPOW H3BJI€UEHA BHIOOpKA,

pacripeiesieHa 1o HOpMaJibHOMY 3aKOHY HpU ypoBHe 3Hauumoctu o =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
44.5

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



Ipumep. Ilycth I8 UW3ydeHUs KOJUYECTBCHHOTO TMpPU3HAKa X W3 TIeHepaabHOU
COBOKYITHOCTH H3BJicueHa BbIOOpKa oObema N =100, umeromias cieayroomiee CTaTUCTUYCCKOE
pacnpeseneHue:

S |7 19 |11 |13 ]5

TpeOyercs:
a) MMOCTPOUTH MOJIMTOH YaCTOT 10 JAHHOMY PacIpe/IeIICHUI0 BRIOOPKH;

0) HaiiTu BbIOOpOUHOE cpenHee X , BBIOOPOYHOE cpelHee KBaJpaTHYHOE OTKIOHEHHE O ,

«UCTPABJICHHOEY» BHIOOPOYHOE CpEIHEE KBAIPATUIHOE OTKIIOHEHHE S |
B) NpU JaHHOM YypPOBHE 3HAYUMOCTU  MPOBEpUTH 1o kpureputo [lupcona rumoresy o

HOPMAaJIbHOM pacipeielieHuy reHepalbHON COBOKYITHOCTH;
T) B Clly4ae MPUHATHUS THIIOTE3bI O HOPMAILHOM PacHpeIeICeHUH T'eHEePaTbHOM COBOKYITHOCTH
HAaWTH JOBEpUTENbHBIE HWHTEPBAIBI Ui MaTeMaTHdeckoro oxumanus M u  cpeaHero

KBaJIpaTUYHOTO OTKJIOHEHUS O , IPU YPOBHE HAJEKHOCTH ¥ =1—« .
Pewenue
a). OmIokKuM Ha ocH aOCIKMCC BapUAHTBL X;,...,Xs, @ HA OCH OPAUHAT — COOTBETCTBYIOIIINE
1

HaCTOThI nl, veny n8 . COG,I[I/IHI/IB MOJIYYCHHBIC TOUKHU HOMaHOﬁ, MOJIYYHUM IOJIUTI'OH YaCTOT.

A
n,

25

22

17

g o

\ &

0). BwiOopounoe cpemHee X, BBHIOOPOYHOE CpefHEee KBaJpaTHUYHOE OTKJIOHEHHE O ,
«HUCTIPABJICHHOE» BBHIOOPOYHOE CPEHEEe KBAJIPATHUYHOE OTKIOHEHHE S HaXOAATCS COOTBETCTBEHHO

no popmynam (cm. m.13):

il

S __ L&, gy 13 oy
DX, &= =D (% -X)’n, S= > (% - X)*n; .
i nig n-1

Pe3ynbpTarhl BIYMCICHUN YAI0OHO 0OPMIIATH B BUAE TaOIHIIBL.

Folx |n | xn | X | x5=-X | w-x? | -0 | 52 |0 | g2
1 |1 |5 5 -6,62 | 43,82 | 219.10

2 13 19 27 -462 | 21,34 | 192,06

3 |5 |17 |85 -2,62 | 6,86 116,62

4 |7 |25 |175 -0,62 | 0,38 9,50

519 |22 |198 1,38 1,90 41,80




6 [11 |11 121 3,38 | 11,42 | 125,62
7 1137 91 5,38 |28,94 | 202,58
8 |15 4 60 7,38 | 54,46 | 217,84
)y 100 | 762 | 7,62 1125,12 | 11,25 | 3,36 | 11,36

Wra, X =7,62, 5=336, S=337. (S=4/52=,/1136)

B). s mpoBepKHM THIIOTE3bl O HOPMAJIbHOM paclpelesieHUH TI'€HepalbHOH COBOKYNHOCTH
npuMeHuM Kputepuil [Iupcona. YuunTeiBasi, 4TO BapuaHThl PaBHOOTCTOAT JIPYr OT Apyra (C marom
h=X X ,=2),9T0 MOKHO CIe/IaTh CIEAYIOIIM 00Pa3OM.

KOHHBI HHTCPBAJIOB, CCPEAMHAMU KOTOPLIX SABIAIOTCA Xi , BBIYHMCIIAIOTCA IIO0 (bopMynaM:

h h
a4 =X 5 &= X; +§, TEOPETHUYECKHEe BEPOSTHOCTH momamanuss X B uHTEpBan (¢,;),

cornacHo ¢opmyne 1.14, paBHBI p _ q{aa -X j_q{ %=X J, TEOPETUYECKHE YacTOThl PaBHbI
' S S

8 "2
n{ = NP, u, cormacuo m.14, ,2 _ Zw
i=1 ni,

OdopmuM BBIUUCIICHUS B BUJIE TAOIUIIBI (CM. HIXKE).
W3 mpunoxenus 3 HaXoAMM IpHU JaHHOM YpoBHE 3Hauummoctd « =0,05 u npu uyucne

creneHeii  csobomel  K=8-3=5  kpurHueckoe  3HaueHHE erpum =111. Ilockonbky

2 2 ~
X" =2856<y,,, =111, runoreza 0 HOPMAJbHOM DACIPE/EICHAN [CHEPAIBHON COBOKYIHOCTH

IPUHUMAETCSL.

x| a; — X (D(ai—x] 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

5 2 =2.856

r). Temepp B NpennoioXeHHH, YTO CIy4aiiHas BenuunHa X pacrpenelieHa HOPMalbHO,
HailleM JI0OBepUTENIbHBIE MHTEPBAJIBl Ul MaTeMaTHYECKOro OXHIaHUA & U CPEAHEero
KBaJIpaTUYHOTO OTKJIOHEHUsI O 1o hopmynam m.13:

> S & S
ae(X —tyﬁ,x +,5) L 0€(30-0,).80+0,) .
rne X =7,62,S=337 — BBIOOpOYHOE CpelHEE W HCIPABICHHOEC BBIOOPOYHOE CpEIHEE

KBa/JPaTHYHOE OTKIOHEHHE, HalieHHbe B 11.0), t , 0, — KOI)PHUIMEHTHI, 3aBUCALINE OT YPOBHA
HajexHocTH ¥ =1—a =0,95 u oobema BeiOOpku N =100, KoTOpBIC HAXOAATCS U3 MPUIOKCHUN 5,
6:

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

WUrak, ¢ HamexHocteto =095 d uw O mnpuHaanexar ClEAYIOIMM HWHTEpBalIaM:
a € (6,95;8,29), o (2,89;3,85).

Iopsinok BbINOJIHEHUSI PadOTHI:




1. Pemints 3aganus B TETPAIN.

2. [TonyuuTs y npenogaBaTes 3aJaHus ISl CAMOCTOSATEILHON paOOThI U PEIIUTh HX.

dopma npeacTaBieHns pe3yJabTara:

[IpenacTaBuTh BBITIOJIHEHHBIC 3aJIaHUSI B TETPAIU IS MPAKTHYECKUX padOT MPEIo aBaTelio.

Kpurepun onenkmu:

Pemenue 3amaun cuntaercs 6€3ynpeyHbIM, €CIIM MPAaBUIILHO BBIOpAH CIIOCOO PEIICHHS, CaMO
pEIICHUE COIPOBOXKIACTCA HEOOXOJUMBIMU  OOBSCHEHUSIMH, BEPHO BBIIOJHCHBI HYXKHBIC
BBIYHMCIICHHS ¥ TIPe0Opa30BaHus, MOTYyYEH BEPHBIN OTBET, IMOCJIEA0BATEILHO U aKKYPAaTHO 3aIMCaHO
perieHue.

OtMeTKa «5» CTaBUTCS, €CIIH:

- paboTa BBIIOJIHEHA TOJHOCTBIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 0O0OCHOBAHHUH PEIICHUS HET IPOOEIIOB U OIIMOOK;

- B PCIICHUH HET MaTeMaTHYECKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCThH, OIMCKA, HE
SIBJISIFOIIASICS CICACTBUEM HE3HAHUS WJIM HETIOHUMAaHHS y4eOHOTo MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHMS IIIarOB PELICHUs HEIOCTATOYHBI (€CiH
YMEHHE 000CHOBBIBATH PACCYKICHUS HE SBIISUIOCH CIICIIMATBHBIM 00EKTOM IPOBEPKH );

- JOMyIIeHa OJ{Ha OIIMOKA WM JIBa-TPU HEIOYETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKAX HIIH
rpadukax (eciu 3TU BUJbl paOOTHI HE SIBISUINCH CHEIMATIbHBIM 00bEKTOM IPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIH:

- TOMyIIeHBI OOJIee OJTHOM OMIMOKH MM 0OJiee IBYX-TPEX HEJOUYETOB B BHIKJIAJIKAX, YEPTEIKAX
wiK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSEMON TEME.

OtMmeTKa «2» CTaBUTCS, SCIIU.

- JIONYIIEHBl CYUIECTBEHHbIE OIIMOKM, T[OKa3aBIIME, 4YTO Y4YallUWCs HE BIaJeeT
00s13aTeTbHBPIMA YMCHHUSIMHE T10 IAHHOW TeMe B TIOJTHOM Mepe.
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