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Metoanyeckre yKazaHusi MO BBITOJHEHHUIO MPAKTHUYECKUX paboT pa3paboTaHbl Ha OCHOBE

paboueii mporpamMmbl yuyeOHOW JucHUIUIMHBI «Teopusi BEpoOATHOCTEH U MareMaThyeckas
CTaTHCTUKA.
ConepxaHne TMPaKTUYECKUX padOT OPHEHTHPOBAHO HA TMOATOTOBKY OOYYarOIMXCS K OCBOCHHUIO
Npo(eCCHOHATIBHOIO ~ MOJYJSL  MPOrpaMMbl  MOJTOTOBKM — CHELMAIMCTOB  CPEAHEro 3BeHa 10
creranbHocTy 09.02.07 MH(opManoHHbIe cUCTEMBI M TPOIrPAaMMHUPOBAHKUE U OBJIAICHHUIO OOIIMMHU
KOMIIETEHLIUSIMU.
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1 BBEJAEHUE

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

CocraB u cojepkaHue MPAKTUUYECKUX 3aHATUN HampaBlieHbl Ha peanu3anuio dexaepanbHOrO
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCHOHATIBHOIO 00pa30BaHMsL.

Benymieid 1ugakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUH SBIIsIETCS (POPMHUPOBAHNE YUCOHBIX
IIPAKTUYECKUX YMEHUH (YMEHUH pelaTh 3aJlaud MO0 MaTeMaTHKe), HeOOXOAUMBIX B MOCIEAYIOIIEH
yueOHOI eI TeTbHOCTH.

B cootBercTBUM ¢ pabodeil mporpaMMoi ydyeOHON MUCHMIUIMHBI «Teopusi BEpOSITHOCTEH U
MaTeMaTHYeCKasi CTaTUCTHKA» MPEAYCMOTPEHO IPOBEACHHE NPAKTUYECKUX 3aHATUH. B pamkax
IIPAKTUYECKOr0 3aHATHsI OOy4aroIlMecs: MOTYT BBINOJHATh OJHY WJIM HECKOJbKO INPAaKTUYECKUX
pabor.

B pe3ynbrare ux BBIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembp:

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

VY 2. Ucnonp30BaTh pacyeTHble (POPMYJIbl, TAOIUIBI, TPAQUKH ITPU PELICHUN CTATUCTUYECKUX 3a]a4
V 3. IIpuMeHATh COBpEMEHHBIE MTAKEThI MPUKJIAIHBIX TPOTPAMM MHOTOMEPHOTO CTaTHCTUYECKOTO
aHaIM3a

Yo 01.02 ananu3upoBats 3a1a4y H/HIU POOIEMY U BBIICISATH €€ COCTABHBIC YaCTH;

VYo 01.03 onpenensaTe dTamnbl pEHICHUS 3aa4H;

Vo 01.05 cocraBiars miaH ACHCTBHIL;

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 MpoLecc MOMCKa; CTPYKTYpHUpPOBaTh MOIy4aeMyro HH(OpMAIHIO;

VYo 02.05 onieHnBaTh MPAKTHYECKYIO 3HAYMMOCTH PE3yIbTATOB IOKCKA,

Yo 02.07 ucnonb30BaTh COBpEMEHHOE MMPOTPAMMHOE 00ECTIeUeHUE;

VYo 02.08 ncnonp30BaTh pa3nTuIHbIe UPPOBBIE CPEACTBA TSI PEIIeHHs TPO(ECCHOHATFHBIX 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 moHrMaTh OOLINI CMBICT YETKO MPOU3HECEHHBIX BHICKA3bIBAHUN HA N3BECTHBIE 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 AUCIUITIINHBL;

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

- pa3sBUTHE HHTEJUICKTYalbHBIX yMEHUH Yy OyIyHmIMX CIEUUAIMCTOB: aHAJTUTHYECKHX,
HPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H 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
HAINYME 3HAHNH, HEOOXOIMMBIX IS €€ BBITTOJIHEHHS.



2 METOAUYECKHUE YKA3ZAHUSA
Tema 1. D1eMeHTHI KOMOMHATOPHKH

IIpakTnyeckas padora Ne 1
TToacuéT ynciaa KOMOMHALIMIA

Henab: chopMupoBaTh yMeHHE pelIaTh 3a/1a4yl ¢ UCIOIb30BaHHEM (POPMYT KOMOMHATOPHKU:
[IEPECTAHOBOK, PA3MEUIEHUI U COUYETAHUM.

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,
- pean30BaTh COCTABICHHBIN IUIAH;
- OLICHUBATh PE3YyJIbTAT M IOCIEACTBUS CBOMX JCUCTBUH (CaMOCTOSATEIBHO WIH C TIOMOIIBIO
HAaCTaBHHKA);
- OTIpeNeNIATh HEOOXOIMMbIE HCTOYHUKY HH(OpMAITHIH;
- CTPYKTYpPUPOBATH MOTy4aeMyr0 HHPOPMAIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B ITepeYHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTh CBOM MBICIH U 0OPMIISATH JOKYMEHTHI 1O MPo(ecCHOHANIbHON TeMaTHKe
Ha rOCyIapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICI YETKO IPOU3HECEHHBIX BBICKA3BHIBAHUN HA HW3BECTHBIE TEMBI
(mpodeccroHaNbHBIC U OBITOBBIC);
- y4acTBOBaTh B IMajorax Ha 3HaKOMbIe 001Ue U MPO(EeCcCCHOHAIBHBIE TEMBI.

MarepuanbHoe o0ecnieyeHue:

Pa3znarounslit MaTepuan (KapTOUKH C 3a/IaHUSMU ).

TexHuyeckue cpeacTBa OOYYCHHS: KOMITBIOTED C  JIMIICH3MOHHBIM  MPOTPAMMHBIM
obecrnieueHrneM U MyJIbTHMEINa TIPOEKTOpP.

3aganue:

BHuMarenpHO MpoYUTaiiTe TEOPETHUECKHUE CBEICHUSI.

Pazbepute penrenne 3aaaq, IPUBEICHHBIX HUKE, U 3aITUIIATE UX B TETPAIb.

Pemmte 3amaun u3 pasnena st CaMOCTOSATEIHHOTO PEIICHUSI.

Kparkue TeopeTuueckue cBe1eHUs

Komoéunamopuka — OIVH W3 pa3[eloB JUCKPETHOW MaTeMaTHUKH, U3YYalOIIUN CIIOCOOBI
MOJICYETa YHCIIa SJIEMEHTOB B KOHEUHBIX MHOXECTBAX, KOTOPBIA MPHOOpEN OOJbIIOe 3HAUYECHUE B
CBSI3M C HCIIOJIb30BAHHEM €T0 B TEOPUHU BEPOSTHOCTEH, MaTeMaTHYeCKOW JIOTUKE, TEOPHH YHCel,
BBIYHCITUTEIILHON TEXHUKE, KHOCPHETHKE.

MHo:xecTBa 0€3 NOBTOPEHU I

MHoOXecTBa dJIEMEHTOB, COCTOSIIIME W3 OJHUX W TeX K€ Pa3IHYHBIX DIIEMEHTOB U
OTIUYAIOIIMECS JPYr OT JApYyra TOJNBKO WX TOPSAKOM, HA3bIBAIOTCS HEPEeCMmAaHO8KAMU STUX
anemenToB: P, =n!l, roe n'=1-2-3-...-n, 0=1.

Pazmeuyenuamu Ha3bIBAIOT MHOXKECTBA, COCTABJICHHBIE M3 N PA3IUYHBIX JJEMEHTOB MO M

n!

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

3JIEMEHTOB W3 4Yucjila N 3aJaHHBIX, U KOTOPBIC OTJIWYAKOTCA XOTA OBl OOHUM DJJIEMCHTOM:
n!
Cl=———,me C°=1,C" =1, C} =n.
mi(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
crocobaMy M Mociie KaXk/0ro Takoro BeIOOpa 0OBEKT B MOXHO BbIOpaTh N criocodamu, 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:

10!
Al =——"—=151200
(10-6)! _
3agaua 2. CkoabkMMH crioco0amMu 4 IOHOIIM MOTYT MPUIIIACUThH YETHIPEX U3 IIECTH JAEBYIIEK Ha
TaHen?

Pemenue. /[Ba roHOIIN HE MOTYT OZJTHOBPEMEHHO IIPUTIIACHTH OJHY U TY K€ IeBYIIKY. 1 BapuaHThI,
IIPU KOTOPBIX OJHM MU T€ K€ AEBYIIKM TAaHUYIOT C Pa3HbIMU IOHOLIAMH, CUHUTAIOTCS Pa3HBIMY,
MIO3TOMY:



A} =—6! =E=36O

6-4)! 2
Bozmoxno 360 BapuaHTOB.

IlepecTanoBKHU 0e3 MOBTOPEHUI
3agaua 3. CKOJBKO pa3iMYHBIX MIECTU3HAYHBIX YHUCET MOXHO cocTtaButh u3 nudp 0, 1, 2, 3, 4,5,
ecny nuGpsbl B YUCIe HE MOBTOPSA0TCA?
Pemenue.
1) Haiinem KOIHMUYECTBO BCEX MEPECTAHOBOK U3 3THX nudp: Pg=6!=720.
2) 0 He MOXeET CTOSATh BIEPEIU YHCIIA, IOATOMY OT 3TOTO YHCJIa HEOOXOJMMO OTHSTH KOJIUYECTBO
MepecTaHOBOK, pu KoTopoMm 0 cTout Brepeau. A 3to Ps=5!=120.
PG-P5:720-1202600.

Coueranus 0e3 MOBTOPeHM
3agaya 4. CKONBKO TPEXKHOMOYHBIX KOMOWHAIMI CYIIECTBYeT Ha KOJOBOM 3aMKe (Bce Tpu
KHOIKY HA)XHMAIOTCSI OHOBPEMEHHO), €cii Ha HeM Bcero 10 mudp.
Pemenne. Tak Kak KHONKM HaXXUMAarOTCS OJHOBPEMEHHO, TO BBIOOp 3THUX TpeX KHOIOK —

10! ~8-9-10

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

COUCTaHuC. OTCIO,I[a BO3MOXXHO C130 =

=120 BapuaHTOB.

Pemenue:
Tax kak OPAJOK CI€0BaHUSA KHUI HE UMEET 3HAYCHUs, TO BBIOOP JBYX KHHUI - coueTanue. [leppblii
I 6-7 .
4eNOBEK MOXeT BhIOpath 2 kuurm CZ = = =21 cnocobamu. Bropoii 4enoBek
(7-20-20 2
9 _8-9

MOKET BBIOpaTh 2 KHUTH Cg = =36 cmoco6amu. 3HAYUT BCEro MO TMPaBUITY

@-2-20 2
IIPOU3BENECHUS BO3MOXKHO 21-36=756 BapuaHTOB.
3agaua 6. [Ipu urpe B ToOMHHO 4 UTPOKA JEIAT MOPOBHY 28 KocTel. CKOJBKUMH CIIOCO0aMU OHU
MOTYT 3TO CHeNaTh?

Pemenne: IlepBolit urpok aenaet Bei0op u3 28 kocteil. Bropoit uz 28—7=21 koctu, Tpetuii u3 14, a

LIeTBepT]’:»II\/'I HUI'POK 3a6HpaeT OCTaBIIHUECA KOCTH. CJ'Ie):LOBaTCJ'ILHO, BO3MOXXHO C278 . C271 . Cl74 .

PasmemieHusi u coueTaHusi ¢ NOBTOPEHUSIMU
3apaua 7. CKOJIbKO TPEX3HAUYHBIX YHCET MOKHO COCTaBUTH W3 udp 1, 2, 3, 4, 5?
Pemenne. Tak kak mopsaok 1mudp B YHCIE CYIIECTBEHEH, MUQPHI MOTYT MOBTOPATHCSA, TO 3TO

OyIyT pa3MeIIeHus C TOBTOPESHUSIMHU U3 TIATH 3JIEMEHTOB I10 TPH, a UX YUCIIO PaBHO A53 =53 =125,

3agaua 8. B KOHAMTEPCKOM MarasWHe TPOJABAINCH 4 COpTa MUPOXKHBIX: IKJIEPHI, MECOYHBIC,

HATOJICOHBI U cloeHbIe. CKOIBKUMH CIIOCO0aMHU MOKHO KYMHUTh 7 TUPOKHBIX.

Pemenne. HOKyHKa HEC 3aBUCUT OT TOT'O, B KAKOM IOPAAKE YKIAAbIBAIOT KYIIJICHHBIC ITUPOKHEIC B

KopoOky. Ilokymku OyayT pa3nuYHBIMH, €CIM OHH OTIUYAIOTCS KOJMYECTBOM KYIUIEHHBIX

IMUPOXKHBIX XOTA OBl OJIHOTr0 copTa. CJ'Ie}IOBaTeJ'IBHO, KOJIMYCCTBO PA3JIMYHLIX ITOKYIIOK PABHO YUCITY
y =7 (T+4-11 10

COYETaHUi YEThIPEX BUJOB MUPOKHBIX 110 ceMb. C, = = =120.

na4a-ynr -3

3agaua 9. OOe3psHY MOCAAWIN 3a MUNIYIIYI0 MAIIMHKY ¢ 45 KJIaBHIIAMH, ONPEICIIUTh YUCIIO

MOTIBITOK, HEOOXOAMMBIX JJIsi TOTO, YTOOBI OHA HABEpHsKA Haredarajga MEPBYIO CTPOKY pOMaHa

JL.H. Tonctoro «Anna KapeHunay, eciu CTpoka COAEPKUT 52 3HaKa U MTOBTOPEHHM HE OyneT?

Pemenne. Ilopsamox OykB umeeT 3HaueHHE. ByKBBI MOTYT MOBTOPATHCSA. 3HAYHT, BCETO €CTh

52 52
A =45 BapmaHTOB.
IlepecTaHOBKHM C MOBTOPEHUSIMH
3apava 10. CxonpKkuMH cITOcOOaMH MOYKHO TIEPECTaBUTh OYKBBI CJIOBA «aHaHAC»?

8



Pemenne. Beero OykB 6. M3 Hux omunakoBbl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnenoBateibHO, YKCIO
Pa3IMYHBIX IEPECTaHOBOK paBHO Py (3,2,1) = _o =60.
3.2

3agauu AJ15 CAaMOCTOSITEILHOTO peleHust

1. CxonbKO nIEpecTaHOBOK MOXHO CAEIaTh U3 OYKB ci10Ba «Muccucunmy.

Otsert: 2520

2. VimeeTcst WATh Pa3NUYHBIX CTYJIbEB M CEMb PYJIOHOB OOMBOYHOH TKaHH Pa3IUYHBIX LBETOB.
CKOJBKUMHU CIIOCOOAMU MOKHO OCYILIECTBUTH OOUBKY CTYJIbEB.

Otset: 16807

3. Ha namsarasie cyBenupbl B «llome Yymec» croHcopsl mpennaraior kodeBapku, YTIOTH,
tenedoHHbIe anmaparel, Tyxu. CKOIPKUMHU crioco0amMu 9 y4yaCTHHKOB UTPBI MOTYT IOJIYYUTHh 3TU
cyBeHUpbI? CKOJIBKUMH CIOCO0AMH MOTYT OBITh BHIOpaHBI 9 IPEeAMETOB I YYaCTHUKOB UTPHI?
OrtBer: 49, 220

4. CKOJIBKUMH CIIOCOOAMHU MOXKHO PAacCTaBUTh Ha IIAXMATHOM JOCKe § Jajel Tak, 4TOoObl HAa OJHA
U3 HUX HE MOTJIa OUTh APYTry0?

Ortsert: 40320

5. Ckonbko MOXeT ObITh ciyyas BbIOOpa 2 KapaHjmamed ¥ 3 pydek U3 MSITH Pa3IAYHBIX
KapaHJaled v [EeCTH pa3IudHbIX pydeK?

Otset:200

6. B teuenne 30 gHeit ceHTsOps ObL1o 12 MOXKUIMBBIX JHEH, 8 BETpeHBIX, 4 XOJOIHBIX, 5
JOXKIJIMBBIX U BETPEHBIX, 3 JOK/UIMBBIX U XOJOJHBIX, a OJWH JIeHb ObUI M JOKUIMBBIM, U
BETPEHBIM, U XOJIOHbIM. B TeueHne CKoNbKUX JTHEN B CEHTAOpE CTOos1a XOpolias oroja.

Otser: 15

7. Ha depme ects 20 oBer u 24 cBuHBM. CKOJIBKHMH CHIOCOOAMH MOXHO BBIOpAaTh OIHY OBIY U
onHy cBuHbIO? Eciu Takoil BIOOp yke clenaH, CKOJIbKUMHU CIOCOOaMH MOXHO CJeNIaTh €ro erie
paz?

Ortset: 480, 437

8. CKOJIBKUMH CITOCOOaMH MOYKHO BBIOpPATh TJIACHYIO U COTJIACHYIO OYKBBI U3 CJIOBA «3JIaHUE»?
Ortser: 9

9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YUCEJI, HAUMHAIOLINXCS HEYETHON U(poit?

Otser: 25000

10. B kHwxkHbIi Marasud noctynuwiu pomansl @. Kymnepa «IIpepusi», «3Bepoboit», «lllnuon»,
«ITuoneps», «CrnenonelT» 1Mo oaWHaKoBoW IeHe. CKOMBKUMHU croco0amMu OuOIMOTEKa MOMKET
3aKynuTh 17 KHUT Ha BEIOpAHHBIN YeK?

Ortsert: 2985

dopma npeacraBjeHus pe3yabTara:

Pemenue 3a1a4, opopMiIeHHOE B TETPAIH.

Kpurepumn oneHku:

Pemienue 3amaun cuntaeTcst 6€3ynpedyHbIM, €ClIM MPaBUIbHO BBIOpaH CIIOCO0 pelIeHus, caMo
pellleHrne COMPOBOXKIACTCSI HEOOXOJUMBIMU OOBSICHEHUSMHU, BEPHO BBIMOJIHEHBl HYXKHBIE
BBIUUCIICHUS U NTPeoOpa3oBaHus, MOIY4YEH BEPHBIH OTBET, MOCJIEI0BATEILHO U AKKYPAaTHO 3alIMCaHO
pelieHue.

OtmeTka «5» CTaBUTCS, €CIH:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;

- B JIOTMYECKHX PACCYXJIEHUSIX U 0OOCHOBAHUH PELICHUs HET MPOOETIOB U OUIHOOK;

- B pPELICHMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONHCKa, HE
SBJISIIOIIASACS CJICACTBUEM HE3HAHUS MM HETTOHUMaHMs y4eOHOro MaTepuaa).

OtmeTka «4» cTaBUTCS, €CIH:

- paboTa BBINOJHEHA MOJIHOCTbIO, HO OOOCHOBAHUS IIaroB PELICHHS HEAOCTATOYHBI (€CIU
yMeHHe 000CHOBBIBATh PACCYXkICHUS HE SBJSUIOCH CIEMATbHBIM 00BEKTOM MPOBEPKH );

- JIONyIIeHa OJHA OIMOKA WM JBAa-TPU HEJOYETa B BBHIKJIAJKAX, PUCYHKAX, UYepTekax WIH
rpadukax (eciim 3T 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 (POPMYII KOMOMHATOPUKH.

Boinosinus padorty, Bel Oynere:

ymemp:

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

- pelaTh 3a/1auu ¢ UCIOJIb30BaHUEM (OPMYJI KOMOMHATOPHKH,

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

- COCTABJIATH IJIaH JCHCTBHUS;

- peanu30BaTh COCTABJICHHBIM IJIaH;

- OLIEHUBATh Pe3y/bTaT M IOCIECACTBUS CBOMX JEUCTBUH (CaMOCTOSATENIBHO WM C MOMOIIbIO
HAaCTaBHUKA);

- OIpeIeNIATh He0OX0IMMble UCTOYHUKH MH(OpMAaIIH;

- CTPYKTYpPHPOBATh MOIy4aeMyt0 HHPOPMAIIHIO;

- BBLJIENIATh HanOoJiee 3HaYMMOE B ITepeyHe HH(POpMalUH;

- IPaMOTHO M3JIaraTb CBOM MBICIH U 0GOPMIISTH JOKYMEHTHI 110 NMPO(eCcCHOHATbHON TeMaThKe
Ha TOCYJJapCTBEHHOM SI3BIKE;

- MOHUMAaTh OOLIUI CMBICI YETKO IPOU3HECEHHBIX BbBICKA3bIBAHUN Ha W3BECTHBIE TEMBbI
(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 3JIEMEHTapHBIX COOBITHIA,
OJaronpusATCTBYIONIMX JTaHHOMY coObiTHEO A, M=2 (3T0 BhINaAeHHWE 3 WIM 0), 3HAYUT,
pey="m-1

n 3

B cnenyrommx AByX mpuMepax Mbl HCIOJb3yeM KOMOWHATOpHBIE MOHATHSA (COYETaHUA U
NIEPECTaHOBKH), pa300paHHbIE BHILIIE.

3agaua 2. B ypHe Haxoautcsa 7 mapoB, U3 KOTOpbiX 4 Genbix U 3 yepHbIXx. U3 ypHBI Hayrajg
BBIHUMAeETCs TpH I1apa. HailTu BeposTHOCTH TOTO, UTO JiBa 11apa OyayT OenbIMu, a OJIUH — YEPHBIM.
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Pemrenue: Yncno Beex deMeHTapHbIX coObIThiA N = C =35, 4nciio dIeMEHTapHbIX COOBITHIA,

21 m CXC; 18
OnaronpusTCTByOIMX gaHHOMy cobbitnio A, m=C,C; =18, 3uaunr, P(A)=—= = "%
3

(o moBoay HaxoxJaeHus N u M cM. aHATOTHYHYIO 3a]a4y B mpumMepe 7).

3agaya 3. Ha KHIWKHOM NOJIKE CilydallHO pa3MeEIIaloTcsl 8 KHUI, W3 KOTOpPBIX 5 — 1O
mateMaTuke U 3 — mo ¢usuke. HaliTu BepoATHOCTH TOro, yTO clieBa OyayT BCE KHUTU IO
MaTeMaTHKe, a CIpaBa — BCE KHUTH T10 (pHU3HKe.

Pemenue: Yncio Bcex anemMeHTapHBIX coObiTHil N = P, = 8!, uncno snemMeHTapHBIX COOBITHIA,

m 53 1

OnaronpusATCTBYIONMX TaHHOMY coObiTHio A, M= PP, =53, 3nauur, P(A)=—=—=—.

n 8 56
3aga4u AJ19 CaMOCTOATEIbHOIO PeLICHUs

KakoBa BeposiTHOCTH TOro, UTO Hayjaudy BbIOpaHHOE JBY3HAUHOE YMCJIO HE COJEPKUT HU
OJTHOI ABOMKU?

2. Otpsan yuammxcs M3 25 4eloBEK y4yacTBYeT B BOEGHM3MpOBaHHOW urpe. B otpsge 5
CJIEJONBITOB U 4 cBsi3ucTa. B pa3BenKy Haq0 HaNpaBUTh YETBIpEX uyenoBeK. KakoBa BEpOSITHOCTh
TOTO, YTO B Pa3BEArPYIIy OyAyT BKIIOYEHBI 2 CBA3HCTAa M 2 CIIEAONBITA, €CIH BKIIOYCHHE B
pa3BeArpymily paBHOBEPOATHO IS JII0O0r0 yueHUKa?

3. Ha xaproukax HamucaHsl esble yncia ot 1 1o 15 BxitountensHo. Haynauy u3Biekarorcs
IBe KapTouku. KakoBa BEpOSTHOCTH TOrO, YTO CyMMa YHMCEJ, HAIIMCAaHHBIX HA JTUX KapTO4YKax,
paBHa jgecsTu?

4. Jlns nexypcTBa Ha Beuepe MyTeM KepeObeBKH BBIACIAIOTCS 5 uenoBek. Beuep npoBoaut
KOMHuccHs, B cocrase kotopoit 10 roHomei u 2 neBymku. Haligute BEpoSATHOCTH TOTO, YTO B YUCIIO
JeKYPHBIX BOIYT 00€ 1eBYILIKH.

5. meerca 6 OuneroB B TeaTp, U3 KOTOpbIX 4 Ouiera Ha MecTa mepsoro psjaa. Kakosa
BEPOSITHOCTh TOTO, YTO M3 TpeX Haynady BHIOpaHHBIX OWJIETOB JBa OKaXyTCS HAa MeCTa IEepBOro
psna?

6. buner B nmaptep crout 50 kom., Ha OenbaTaxk — 40 xom. u Ha sspyc — 30 xomn. Haiigure
BEPOATHOCTH TOTO, UTO B35ThIE Haylauy JABa OujeTa CTOST BMecTe He 1opoxke 80 Korl.

7. Ha oguH psin U3 ceMH MeCT ciy4daiHbIM 00pa3oM paccaxuBaroTcs 7 yueHuKoB. Haiinure
BEPOATHOCTH TOTO, UTO 3 OINpPEIETICHHBIX YUEHUKA OKaXKYyTCS PSIIOM.

8. 13 OykB cioBa COOBITHE, COCTaBJIEHHOI'O C MOMOIIbIO pa3pe3Hoil a30ykH, U3BIEKArOTCA
HayJladyy U CKJIJbIBAIOTCS APYT 3a IPYroM B MOPSAKE UX U3BIeUeHus 3 kapTouku (OykBbl). KakoBa
BEPOSTHOCTH MOJIYYUTh ITPH ITOM CIIOBO OBbIT?

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

10. Bo BpeMs CHOPTMBHOW HWIrphl MO KOMaHIE BEAYIIETO «CTAaHOBUCH!» 10 y4eHHUKOB B
cllyyaifHOM mopsiike o0pazoBayid CTpoil B 01HY 1IepeHry. KakoBa BepOsSTHOCTb TOTO, YTO YYCHHUKH
A n B okaxyTCsl OTIEIEHHBIMU APYT OT APyTa TpEMsl YUYCHUKaMU?

dopma npeacraBjIeHus pe3yabTara:

Pemenue 3anay, ohopMiIeHHOE B TETPAIHU.

Kpurepun oneHku:

Pemenue 3amaun cuntaeTcs 6e3ynpeyHbIM, €CIH MPaBIIIBHO BHIOPAH CIIOCO0 pElIeHus, CaMo
pelIeHne COMPOBOXKIAETCS HEOOXOAWMBIMU OOBSICHEHHUSMH, BEPHO BBINOJIHEHBl HY)KHBIE
BBIUHCIICHUS U peoOpa30oBaHMsl, MOITYYEH BEPHBIM OTBET, MOCIEI0BATEIbHO U aKKYPAaTHO 3aIIMCaHO
pelieHue.

OtMeTKa «5» CTaBUTCS, €CIIH:

- pa0oTa BBIMOJHEHA MOJTHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHUH PEIICHUS HET IPOOEIIOB 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). Coopitne A — He Oomble IBYX OENBIX MApOB — pPaBHO CyMMe TpEX

MOTIApPHO HECOBMECTUMBIX coObITHH A, A, A, — OenbIX MapoB COOTBETCTBEHHO HHU OJHOTO, OJUH,
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mBa: A=A +A+A . 3HauuT, WO TEOpEeMEe CIOXKEHHS IS HECOBMECTHBIX COOBITHIA
05 1~4 23
PA) = PA) + P(A) + P(A) = 5% + 555 + 005

+ + =
C. G, G
1 N 30 +150_181
462 462 462 462
3a1auy B nmpumepe 12).

0). [lna HaxoXaeHus: BEPOSITHOCTH cOObITHSL B — XoTs Ob1 onuH Oenblil map — HEy10OHO
UCIIOJIb30BAaTh TEOPEMY CIIOXKEHHs, T. K. MPUIUIOCH Obl IMOACYUTHIBATH BEPOSTHOCTH MATH
coObiThid. IlodTOMy BOCIONB3yeMcs TeopemMol S5, koTopas cBoauT BblumcicHue P(B)

(HO IMOBOJAY BBIYHCIICHUA OAHHBIX BCpOHTHOCTeﬁ CM. aHAJIOTMYHYIO

BBLIYHCIIEHUIO BEPOSATHOCTU MPOTHBOINONOKHOIO COObITUS B — HU ofHOro Genoro Imapa, T. €.
BCE IIaphl YEPHBIE:
5
P(B)=1-P(B) :1—C—2:1—i:ﬂ.
C 462 462
3agaua 2. J[Ba cTpenka CTpesOT 10 MUILLIEHU. BeposTHOCTD MonaiaHus nepBoro cTpesika
pasHa 0,6 BToporo — 0,8. HaiiTu BepoATHOCTH nonagaHus

a) 000UX CTPEJIKOB;

0) POBHO OJTHOTO CTPEIIKA;

B) XOTsI ObI OJTHOTO CTpPEJIKA.

Pemienne. OG6o3naunmm yepe3 A um B  coObitms — monmanm B MHIIEHb TEPBBIA W,
COOTBETCTBEHHO, BTOPOM CTPENIOK. 3aMETUM, UYTO 3TU COOBITHS He3asucumol. 3aMETHM TaKXKe, YTO U
MIPOTUBOIIOJIOKHBIE COOBITUS (ITPOMAaXU CTPEJIKOB) — He3aBUCHMBIL. C TMOMOIIBI0O M3BECTHBIX HAM
orepanui HajJ COOBITUAMHU BbIpa3uM 4epe3 A u B coObITHS, BEpPOSTHOCTH KOTOPBIX SIBIISIFOTCS
HMCKOMBIMH.

a). OueBuHO, UHTEpecytomiee Hac coObitie ecth AB. Torma mo Teopeme yMHOKEHHUS IS
He3aBucuMbIX coowituit P(AB) = P(A)P(B) =0,6-0,8=0,48.

0). Uuatepecytomee Hac coOwiTre ecTh AB + AB. Crnaraembie B 3TOil CyMMe — HECOBMECTHBIE
COOBITHSA, a COMHOXHTEIH B KaXIOM MPOU3BEACHMM — HE3aBUCUMBIC. Torja Mo TeopemMam
CJIOKCHUA JJISA HECOBMECTHBIX cOOBITHI u YMHOXCHHA JJIA HE3aBUCUMBIX COOBITHH

P(AB + AB) = P(A)P(B) + P(A)P(B) =0,6-0,2+0,4-0,8 = 0,44.
B). HMHrepecyromee nHac coObitie ectb A+ B. Ilo Teopeme cnoxkenuss (miast IBYX
MIPOU3BOIBHBIX COOBITH)
P(A+B)=P(A)+ P(B)-P(AB) = P(A)+ P(B) - P(A)P(B)=0,6 +0,8-0,6-0,8=0,92.
3aMeTHM, YTO MPOTHBOIONOKHBIM coObTHeM K A+ B sBusercs AB (uu oauu He moman).
Tornma uCKOMyI0 BEpOSITHOCTh MOKHO HAaWTH U Yepe3 MPOTHUBOMOJI0KHOE COOBITHE:
P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.
3apauya 3. Tenerpadroe cooOmenue cocTouT wu3 CHUTHAIOB '"Touka" u '"tupe'.
CraTucTrdeckne CBOWCTBA MOMEX TAKOBBI, YTO MCKAXKAIOTCS B CpEAHEM 2/5 cUTHANOB "Touka" U
1/3 curnanoB "tupe". M3BecTHO, YTO cpeau TepelaBaeMbIX CHUTHaIOB '"Touka" u "tupe"
BCTpEYaroTCs B COOTHOIIEHUU 5:3. OnpenenuTs BEpOSTHOCTh TOTO, YTO IMEpeAaHHBbIM CUTHAI
HCKaXEH.
Pemienue: PaccmoTpum ciienyromiue coObiTus: A — CHUTHaN UCKaXEH (BEPOSTHOCTh KOTOPOTO
sBIIsIeTCsl UICKoMoi), H, — nmepenan curnan "rouka", H, — nepenan curnan "tupe" (1Be THIOTE3HL,
oOpa3syromye oJIHYIO TPYMIy, T. K. OHM HECOBMECTHBI M OJIHA U3 HUX 00s3aTEILHO UMEET MECTO).

Ilo ycmosuto P(H,):P(H,)=5:3 u P(H,)+P(H,)=1, mosromy P(H1)=g u P(H2)=§.

BCCTHBIC B SATHOCTHU TOI' qT HWTHAJIBI TOY n T 51 TCs, BBICTVII T
Hssec € BEPOSITHOC Oro, 4ro CHTrHaJBl "Toyka' "Tupe" HCKa)KaroTCs, CTYHaoT Kak
YCIIOBHBIC BEPOSTHOCTH HWHTEPECYIOIIEr0 HAc COOBITHS TMPH  CIPABEIIMBOCTH  THIIOTE3:
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P., (A =2/5 B, (A)=1/3. BepositHOCTh  coObiTHst A HaxoguMm 10  (opMyiie TONHOM

BEPOSTHOCTH:

P(A) = =

52 31 3
——— =,
85 83 8
B ycnoBusix npumMeneHus: Gopmysibl MOJHONW BEPOSTHOCTU PACCMOTPHUM CIEAYIONIYIO 3aa4y:
YeMy paBHa yCJIOBHas BEPOSATHOCTH rumore3bl H,, ecimm cobbite A mpoumsonuio? OTBer maéres

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

P(A)

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

Pemenue: Mickomas BepOSTHOCTH BeIUHCIIsIeTCs TIo (hopmyiie baiieca:

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

3agaum 119 CAaMOCTOSTEILHOI0 PelIeHu s
1. BeposiTHOCTB TOTO, YTO CTPENIOK MPHU OJHOM BhICTpene BeiOnBaeT 10 oukoB, paBHa 0,4; 9 04KOB —
0,3 u 8 win Menbliie 04koB — 0,3. HaliT BEpOATHOCTH TOTO, YTO IPU OJHOM BBICTPEJIE CTPEIOK
BBIOBET HE MEeHEe 9 OUKOB.
2. B xiy0 npunecnu B kop3une 9 ppikux u 11 cepbix kotar. CHayana BHIHUMAIOT OJHOTO KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas rnepBoro ooparHo. KakoBa BEpOATHOCTb TOTO, 4TO KOTSTa pa3HOIO
nBsera?
3. B ogHOM simuke 6 cuHux U 11 3eneHbIx mapoB, a B JpYroM — 7 CUHUX U 9 3eleHbIX mapos. M3
KaX/10T0 SIIMKa B3sUIM IO 0JJHOMY H1apy. KakoBa BeposSTHOCTB TOT0, YTO 00a 11apa cuHue?
4. B xopobke 4 Oenbix m 5 uepHbix ¢yrOonok. Hayram BeiTackuBaioT nBe (pyrOonku. Haiitu
BEPOSATHOCTH TOT'0, YTO O/1HA (yTOONKa Oenasi, ipyras — yepHas?
5. B ypue Haxongarca 10 mapoB: 3 Genbix ¥ 7 4yepHbIX. M3BiekaroT oluH 1ap, a 3aTeM JpYrou.
Haiit BEpOATHOCTB TOT'0, YTO MEPBLIN 1IAp YEPHBIN, & BTOPOU — CHHUM.
6. B crienimanu3upoBaHHyo O0oJbHHIY TocTymnaeT B cpenHeM 50% OoNbHBIX ¢ 3a00JieBaHHEM A,
30% - c 3aboneBanuem B, 20% - ¢ 3ab6oneBanuem C. BeposTHOCTh MOJTHOTO M3jeueHus 6one3Hn A
paBHa 0.7, mist 6onesner B u C 3t BeposaTHOCTH paBHBI cooTBeTCTBEHHO 0.8 1 0.9. Kakoii mporieHT
MAUEHTOB, IOJHOCTHIO U3JICUYMBIINXCS 110 OKOHYAHUU Kypca JICUEHHUS !
7. Ha tpex mouepeit Huny, EBy u Alirynb B ceMbe BO3JIOKEHA 00S3aHHOCTh MBITh Tocyay. Huna
BbinosiHsAeT 40% Bceil paboTbl, a octanpHble 60% pabotbl EBa m Aliryns aenst nopoBHy. C
BepoaTHocThIO0 0.02 Huna mMoxkeT pa3OuTh mo kpaifHel Mepe oJIHy Tapenky; 1uist EBbl u Alirynb sta
BEpPOATHOCTH paBHa cooTBeTcTBEHHO 0.03 u 0.04. Pogutenu He 3HAIOT, KTO MBUI IIOCYly BEUYEPOM,
HO OHHU CJBIIIANK 3BOH pa3duToi mocyabl. Ubs odepenb MbITh MOCYAY B 3TOT Beuep Haubosee
BeposTHA?
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
IIIAHC U MPEATIOKHUTh €My paclpellesIUTh 10 ABYM YpHaM 4eThIpe mapa: Ba OeNlbIX U JBa YEPHBIX.
[Tanau BBIOMpaeT OAHY M3 ypH M HM3BIEKaeT W3 Hee oAuH Imap. Eciu 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 MaKCHUMAIbHYIO 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, UTO 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.

Pemrenne:

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

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

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

p2=P{X =0 =P{+--}+P{-+-}+P{--+}=0,2.0,6-0,5+
+0,8-0,4-0,5+0,8-0,6-0,5=0,46

pl=P{X =2} =P{-++}+P{+—+}+P{++-}=0,8-0,4-0,5+
+0,2.0,6-0,5+0,2:0,4-0,5=0,26

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

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

[Ipumep Ne2. 3anan psn pacupenenenus. [loctpouts GpyHKIMIO 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

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

1 B |
mpu 2 < X <=3 ;) 5 g.1,6.1 »?
14 14 2 0,6 ™
IIPU 3<x <=4 F(X)=P(x<4)= i E E;g 04
TRETRETER) 02
| |
PH x >4 F({)= ot p o] S ‘
14124714 14 0 ' 2 : ¢ °

W3 pucynka Buano, urto F(X) mmeer 4 ckauka mo uyucny X. Eciu yBenmuuuth X, TO YHCIIO
CKaYKOB TaK € CTaHOBUTCS OOJIbIIE, a CaMU CKAaYKH MEHBIIE, BCIEACTBHE YEro CTyIeHYaTas
KpUBas CTaHOBUTCA OoJjiee TIaBHOM. B 3TOM ciiydae auickpeTHas ciydaiiHasi BeTUYMHA MTOCTEIICHHO
NpUOINKAETCS K HEMTPEPBHIBHOM.

IMopsinok BbITIOJIHEHHSI PA0OTHI:

1. PemuTh 3a1aHus B TETpaIH.

2. lonyuuts y mpernogaBarens 3aJaHUs AN CaMOCTOSITENbHON pa0OThl M PEMIUTh UX B
TETpaJIH.

®opMma npeacTaBJieHus pe3yabTarTa:

[IpencTaBuTh BHIMOTHCHHBIC 33IaHUS B TETPAJIU JIJISl IPAKTHYECKHUX padOT IMPEroaaBaTelio.

Kpurepun onenkmu:

Pemenne 3amaun cuntaeTcss 0€3yNnpeyHbIM, €CIIM MPABUIBHO BBIOPAH CIIOCOO PEIICHHMS, CaMO
pEelICHUE CONMPOBOXKIACTCA HEOOXOJMMBIMU OOBSCHCHHUSIMH, BEPHO BBIIIOJIHCHBI HY)KHBIC
BBIYHCIICHUS M Pe0oOpa30BaHMsl, IOJYICH BEPHBIA OTBET, TOCJICIOBATEILHO H aKKYPATHO 3aIFCAHO
pericHue.

OTMeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBINTOTHEHA TIOJTHOCTHIO;

- B JIOTUYECKHUX PACCYKJICHUSAX U 0O0CHOBAHUM pEIIEHUs HET MPOOEeIoB U OMNOOK;

- B pEIICHUH HET MAaTeMAaTHYECKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHMCKA, HE
SIBJISTFOINASICS CJIC/ICTBUEM HE3HAHUS WIIM HETIOHUMaHUsl y4eOHOTO MaTepuraa).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTra BBITIOJHEHA TIOJHOCTHIO, HO OOOCHOBAHUS INAroB PEIICHUs HEJOCTATOYHBI (eCiH
yMeHHne 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIICIUATBHBIM O0BEKTOM ITPOBEPKH);

- JIOTyIIleHa OJHa OIMMOKAa WJIM JIBa-TPH HEJOYETa B BBIKJIAIKAX, PUCYHKAX, YePTEKAX HITU
rpadukax (eciu 3TU BUBI paOOTHI HE SIBISUIUCH CHIEIHATBHBIM 00bEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, ECIIH:

- IOMyIIeHbl OoJee 0HOM OmHMOKK UK OoJiee IBYX-TpeX HEJJOUETOB B BHIKJIAIKAX, YEPTEIKAX
WM rpadukax, HO yUaIUiics BIIaJieeT 00s13aTSIIbHBIMU YMEHUSMHU TI0 TIPOBEPSAEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIONYIIEHBI CYIICCTBCHHBIC OIMMOKH, IIOKa3aBIIMe, 4YTO YYalIUWCS HE BIIaJICeT
00s13aTeTbHBIMA YMEHHUSIMH 110 TaHHOW TeMe B TIOJTHOM Mepe.

Tema 4. HenpepbiBHbIe caydaiinbie BesuduHbl (HCB)

IIpakTuueckas padora Ne 6
Borunciaenue ynciaoBbix xapakrepucTuk HCB. Iloctpoenne pyHKIMH NJI0THOCTH B
HHTErpajbHOM (PYHKIHMHU pacnpeaeeHus.
Ilenp padoThl: M3ydeHHE 3aKOHOB PACHPENEIEHUS HENPEPHIBHOM CIydyallHOW BEIMYMHBI;
HAy4YUTCs peniaTh 3a/1a4i Ha HaXO0XKJACHHUE YHCIOBBIX XapaKTEPUCTUK CIyYallHON BEIMYNHBI.
Beinosnus patdory, Bel Oyaere:
ymemy:
- pelmarh 3aJa4y Ha HaX0)K/IEHUE YHCIIOBBIX XapaKTEPUCTHK CIIy4ailHOM BETNYMHBI.
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 mpu X < -1

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

Pemienue:

1. Haiimem Heu3BecTHbI mapameTp A IUIOTHOCTH paclpeesieHuss BEpPOSTHOCTH U3
COOTHOIICHUS

Tf(x)dx:l,

[TockonbKy B HaimieMm npuMepe mioTHocth f(X) Ha (-00;-1] u Ha (2;+ o0) paBHa HYIIO, TO
MOJKHO 3aIlNCaTh:

2

J-XZ + A~\x\dx =1

-1

PemmB naHHBIN HHTErpal ¥ OJYYSHHOW ypaBHEHHUE MOIydnM, uto A=-4/3, Toraa mioTHOCTb
pacnpeneseHus IpUMeT BUJ:

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

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

)

~

-1

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

X -1 X 3
xe (12, F() =P < 3= [ F()-dt= [0-dt+ [t —%Mdt:%—g\x\z 11
—o0 -0 -1

=] 2 X
X € (~L+%), F(X) = P{£ < X} = jo.dt+ft2—%.\t\-dujom:l
—0 -1 2

Torga MOKHO 3aIHACaTh:

0 mpux < -1

X2 2, 2

F(x) = ?—g\x\ +1 mpu-1<x<2

1 npux > 2

3. YncaoBble XapakKTEPUCTUKHA HCKOMOM CIy4ailHON BEJIMYUHBI.
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MareMaTH4ecKoe OKUIAHNUE:
+00 -1 2 +00

M, = jx- f (x)dx = jx-de+jx-(x2 —:-x)dx+ Jx-de =0.63(8)
— —0 -1 2

Hucnepcus:

+00 -1 2 +o0
D, = [x*- f(x)dx—M, =Jx2.0dx+£x2.(x2—g-\x\)du .fo2~0dx—0.63(8)=2.8500

—o0

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

Mopa paBHa 2.
4. BeposiTHOCTB TOTO, 4T0O 0<E<1, BBEIUMCINM 110 OpMYyIIe:

1
P{0<§<1}:jx2—%|x|dx=o.333.
0

Pemute 3a1aun.

1. 0 mpux = 0; ( 0 opux < 0;
x? - {X <x<e;
F(x) = — npul< x < 75 Fx) le: npul<x=<e;
T 1 npux>e;
1 mpux=> w;
2. 0 nmpux = 0; 0 npux < 0;
4
x -
Fx)={— npuld<x< 2; . F(x) = x2
16 ; npHx> 0;
1 mpux> 2; 1+x
3. { 0 mpux < 0; 0 npux = 0;
(x% —x) . 16 , L 5
F(x) —a mpul<x< 2; . F(x) = {7E% npu 0 < x < 7.
1 npux> 2; 1 E
npu X = 3
4. O npux < 0; 0 mpux < 0;
= {x? . x3
F(x) x mpul<x=<1; F(x)= {2 mpu0 < x < 5;
0 mpux=> 1; 125
1 mpu x> 5;
5. 0 mpux < 0; 0 mpux < 0;
INES _ 0 xmpul<x<1
F(x)= 5 npul < x <2; fx)= x42mpulex< 2
1 mpu x> 2; 0 npu x> 2;

IHopsaok BbINOJIHEHUS PA0OTHI:

1. Pemuth 3aganus B TETpaau.

2. [Monyuuts y npenogaBaTens 3aiaHus A1 CAMOCTOSTENIbHOM pabOThI U PELIUTH HX.

dopma npeacTaBiaeHus pe3yabrara:

[IpencTaBuTh BHIMOTHEHHBIE 33/1aHUS B TETPAIU 7S MPAKTUUECKUX pabOT MPernoaaBaTelio.

Kpurepumn oneHku:

Pemenne 3amaun cuutaeTcs O0e3ympedHbIM, €CH MPABIIIBHO BBIOPAH CIIOCO0 PEIICHHUs, CaMO
peIeHrue COMPOBOXKIAETCS HEOOXOJUMBIMUA OOBSCHEHUSIMH, BEPHO BBITIOJIHEHBI HYXKHBIE
BBIYHCIICHHS U peoOpa3oBaHusl, MOTYYEeH BEPHBIM OTBET, MOCIEI0BATENLHO U aKKYPATHO 3allMCaHO
penieHue.

OtmMmeTKka «5» CTaBUTCS, €CIIU:

- paboTa BBIMOJIHEHA TIOJTHOCTHIO;

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

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

OtmMmeTKa «4» cTaBUTCS, €CIIN:

- paboTa BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIIeHUs HEJOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEIMATLHBIM 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



Hpumep. Ilycte s u3y4YeHUS KOJIMYECTBEHHOTO TMpH3HaKa X U3 TEHEpalbHOM
COBOKYITHOCTH H3BJIcUueHa BbIOOpka oObemMa N =100, mMmeromas cieayrolIee CTaTUCTHICCKOE

pacrnpezesieHue:

5 |7 19 |11 |13 |5

Tpebyercs:
a) IOCTPOUTH MOJMIOH YAacTOT 110 JAHHOMY PacHpeAeIeHUI0 BEIOOPKY;

0) HaliTu BBIOOpOYHOE cpemHee X , BRHIOOPOYHOE CpelHee KBaJIpaTHYHOE OTKIOHCHHE O ,

«UCTPABJICHHOEY» BHIOOPOYHOE CpETHEE KBAIPATUIHOE OTKIIOHEHHE S |
B) NpU JaHHOM YypPOBHE 3HAYUMOCTU ( MPOBEpUTH MO Kpurepuro [lupcona rumoresy o

HOPMaJIbHOM PACIPEAEICHUN I€HEPAILHON COBOKYITHOCTH;
I) B Clly4ae MPUHATHUS THIIOTE3bl O HOPMAJILHOM PaclpeleIeHUH ITeHEPaJIbHOU COBOKYITHOCTH

HalTH JOBEpUTENbHbIE MHTEpBAJIbl JUIsl MaTeMaTH4eckoro oxuganus M u  cpeaHero
KBaJIpaTUYHOTO OTKJIOHEHUsI O , IPU YPOBHE HAZEXKHOCTH ¥ =1-« .

Pewenue
a). OTI0XMM Ha OCU a0CLMCC BAPUAHTBHI Xg,...,Xg, & HA OCH OPJMHAT — COOTBETCTBYIOLINE

HaCTOThI nl, ey n8 . COCI[I/IHI/IB MOJIYYCHHBIC TOUKHN HOMaHOﬁ, IMOJIYYUM IIOJIMI'OH YaCTOT.

A
n,

25

22

17

dPugo

\ ¥

0). Bribopounoe cpemnee X , BBIOOpPOYHOE CpeAHEE KBaIpaTHUYHOE OTKJIOHEHHE O ,
«UCTIPABJICHHOE» BBIOOPOYHOE CpE/IHEE KBAJPaTHUYHOE OTKIOHCHUE S HAaXOISTCS COOTBETCTBEHHO

o gopmynam (cm. m.13):

_ 1 8 _ l 8 - 1 8 =2
X==3xn, &=[=>(x-X)?n, S=[—>(x-X)n.
ns Nz n-143

Pe3ynbpTarhl BIYMCICHUN YAI0OHO 0OPMIIATH B BUAE TaOIHIIBL.

Pl [ xm | X | %=X | w02 | s-x?m | g2 | O | 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

5 19 |22 |198 1,38 1,90 41,80




6 |11]11 | 121 338 | 1142 | 12562
7 |13]7 |91 538 | 28,04 | 202,58
8 |15 |4 |60 7,38 | 54,46 | 217,84
> 100 | 762 | 7,62 112512 | 11,25 | 3,36 | 11,36
Urak, X =7,62, 5=336, S=337. (S=+/5?=1136)

B). Jlns mpoBepkH TUMOTE3bl O HOPMAIBHOM PaCHpEEICHUU TeHEePAIbHOU COBOKYITHOCTH
npuMeHuM Kputepuil [lupcona. YuuTeiBasi, 4TO BapuaHThl PaBHOOTCTOST JIPYT OT Apyra (C marom
h=X, X ,=2),3T0 MOXHO C/Ie/IaTh CICIYIOIIM 00pa3oM.

KoHIlbl MHTEpBAJOB, CEpeIMHAMHU KOTOPBIX SBISIIOTCA X;, BBIUUCIIOTCA IO (hopmynam:
h h
a1 =X E’ai _Xi+§9

cornacHo ¢opmyne 1.14, paBHBI | _ q)(ai -X J_q{ %=X j, TEOPETUYECKHE 4YacTOThl DPaBHBI
' S

TEOpEeTHYECKHe BeposTHOCTH momananus X B uHTEpBan (¢ ,,c;),

n{ =Np; u, cornacHo m.14, 2

_ : (ni_ni')z_

OdopmuM BBIYHCIICHHS B BUE TAOIUIIBI (CM. HUXKE).
W3 mpunoxkenus 3 HaXoAMM TpH JaHHOM YpoBHe 3HaunmMmoctd « =0,05 u mpu uymcne

k=8-3=5

y>=2856< prum =111, runore3a 0 HOPMAJIIBHOM PACHPENECIECHUN T'€HEPAIbHON COBOKYITHOCTH

CTemeHeld  CBOOOJBI KpuTHYecKoe  3Hadenme g =111.  TlockombKy

IPUHUMAETCS.

i X Q; i q{ai_x] Pi n; n; (n, _ni')2
S S n

0 0 -2,26 -0,4881

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

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

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

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

5 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

Y -2,856

r). Tenmepp B TpEeANONOXKEHWHU, YTO ClydaifHas BenuyrMHAa X paclhpenelieHa HOPMAbHO,
HaiJeM JIOBEPUTENIbHBIE MHTEPBAJIBI JUISI MaTEMaTHYeCKOro OXWJaHWA ad MW CPEIHEro
KBaJPAaTUYHOI O OTKJ‘IOHGHI/IS[ 0 1o ¢popmynam m.13:

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

rie X =7,62,S=337 — BBIOOPOYHOE CpeaHEE W WCIPABICHHOE BBIOOPOYHOE CpeaHee
KBaJIPATUMHOE OTKIIOHEHHE, HaijeHuble B 1.0), t,,(, — K09(UUKMEHTBI, 3aBUCAIIME OT YPOBHS
HanexHocTH ¥ =1—a=0,95 u oobema BriOOpKkH N =100, KOTOpBIC HAXOAATCS U3 MPUIOKEHHUHN 5,
6:

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

Wrak, ¢ HamexHocthio =095 @ wm O npuHamIeKarT CISIyIOUMM WHTEpBaIaM:
a €(6,958,29), o €(2,89;3,85).

IMopsanok BbINOTHEHHSI PA0OTHI:



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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