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Metoanyeckre yKazaHusi MO BBITOJHEHHUIO MPAKTHUYECKUX paboT pa3paboTaHbl Ha OCHOBE

paboueii mporpamMmbl yuyeOHOW JucHUIUIMHBI «Teopusi BEpoOATHOCTEH U MareMaThyeckas
CTaTHCTUKAY.
ConepxaHne TMPaKTUYECKUX padOT OPHEHTHPOBAHO HA TMOATOTOBKY OOYYarOIMXCS K OCBOCHHUIO
Npo(eCCUOHATIBHOIO ~ 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

BaxHy10 yacTb TEOPETHUECKON M MPOPECCHOHATHHON MPAKTUYECKON MOJTOTOBKH CTYIEHTOB
COCTABJISAIOT PAKTUYECKUE 3aHATHS.

CocraB u cofepkaHue MPAaKTUUYECKUX 3aHATUN HampaBieHbl Ha peanu3annio denepaabHOro
roCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa CPEAHEro NPOoPecCHOHANBHOTO 00pa30BaHMsL.

Benymieid 1ugakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUH SBIIsIETCS (POPMHUPOBAHNE YUCOHBIX
IPAKTUYECKUX YMEHUH (YMEHUH pelaTh 3a/laud IO MaTeMaTHKe), HeOOXOAMMBIX B IOCIEAYIOIIEH
yueOHOI eI TeTbHOCTH.

B cootBercTBUM ¢ pabodeil mporpaMMoil ydyeOHON MUCHMIUIMHBI « Teopusi BEpOsITHOCTEH U
MaTeMaTHYeCKasi CTaTUCTHKA» MPEAYCMOTPEHO IPOBEACHHE NPAKTUYECKUX 3aHATUH. B pamkax
IIPAKTUYECKOr0 3aHATHsSI OOy4yaroIMecs: MOTYT BBINOJIHATh OJHY WM HECKOJIBKO IPAKTHYECKHX
pabor.

B pe3ynbrare ux BBIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembp:

VY 1. IIpuMeHATh cTaHAAPTHBIE METOIbl M MOJIENIM K PELLICHUIO BEPOATHOCTHBIX U CTATUCTUYECKUX
3ama4

VY 2. Ucnonb30BaTh pacyeTHbIe (POpMYJIbl, TAOIUIBI, TPAGUKH IIPU PELIEHUN CTATUCTUYECKHX 33134
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 onpenensaTe dTamnbl pEHICHUS 3aa4H;

Vo 01.05 cocraBiarh miaH ACHCTBUIL;

VYo 01.08 peann3oBaTh COCTaBJICHHBIN IIJIaH;

Yo 01.09 onieHrBaTh pe3yabTaT U MOCICICTBUS CBOUX JACHCTBUN (CAMOCTOSITEIILHO HITU 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 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 moHMMaTh OO CMBICT YETKO MPOU3HECEHHBIX BHICKa3bIBAHUI Ha N3BECTHBIE TEMbI
(mpodeccroHanbHbIE U OBITOBBIC);

VY0 09.02 yuacTBOBaTh B IMaJIOrax Ha 3HaKOMbIEe 001IME U MPO(ECcCHOHATBHBIE 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. BnwiOupatb crnocoObl pemeHuss 3agad  NOpopEecCHOHATBHOM  JeSTEeIbHOCTH,
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. Tlonmp3zoBatbcs mnpoecCHOHAIBHOM JOKYMEHTalMel Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



Brimonnenue o0ydaromuxcss MpakTHYECKUX paboT mo yueOHoH aucuuruimHe «Teopus
BEPOSITHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA) HAIIPABJICHO Ha:

- 0000leHne, CHUCTEMATH3alMIo, YINIyOleHUe, 3aKpeIuleHHe, pa3sBUTHE M JETAIU3ALUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON TUCIUIUINHBI;

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

- pa3BUTHE HHTEJUICKTYaJbHBIX yMEHUH Yy OyIylMX CHENHaIMCTOB: AHAIUTHYECKHUX,
HPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

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

[pakTiueckue 3aHATHA TPOBOIATCS TIOCIE COOTBETCTBYIOIIEH TEMBbI, KOTOpas oOecredynBacT
HAINYKE 3HaHU, HEOOXOIMMBIX IS €€ BBITOTHEHHMSI.



2 METOAUYECKHUE YKA3ZAHUSA
Tema 1. D1eMeHTHI KOMOMHATOPHKH

IIpakTnyeckas padora Ne 1
TToacuéT ynciaa KOMOMHALIMIA

Henab: chopMupoBaTh yMeHHE pelIaTh 3a/1a4yl ¢ UCIOIb30BaHHEM (POPMYT KOMOMHATOPHKU:
[IEPECTAaHOBOK, Pa3MELICHUN 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,
- peain30BaTh 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 CBOHM MBICIH U O0OPMIISTH JOKYMEHTHI 10 MPo(ecCrOHaNbHON TeMaTHKe
Ha rOCyIapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAHUN HA HW3BECTHBIC TEMBbI
(mpodeccroHaNbHBIC U OBITOBBIC);
- y4acTBOBaTh B IMajorax Ha 3HaKOMbIe 001Ue U MPO(PEeCcCCHOHATBHBIE 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.

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

Pemmre 3a1aum u3 paszzena s CaMOCTOSTENLHOTO PEIICHUS.

Kparkue TeopeTuueckue cBe1eHUs

Kombunamopuka — oJMH 13 pa3JenoB AMCKPETHONM MaTeMaTHKH, M3YYalOIIMHA CIIOCOObI
MOJICYETa YHCIIa SJIEMEHTOB B KOHEUHBIX MHOXECTBAX, KOTOPBIA MPHOOpEN OOJbIIOe 3HAUYECHUE B
CBSI3U C MCIIOJIb30BAaHUEM €r0 B TEOPUHU BEPOSATHOCTEH, MaTeMaTHYeCKOW JIOTUKE, TEOPUM YuCell,
BBIUUCIIUTENILHONW TEXHUKE, KHOSPHETHKE.

MHo:xecTBa 0€3 NOBTOPEHU I

MHoOXecTBa dJIEMEHTOB, COCTOSIIIME W3 OJHUX W TeX K€ Pa3IHYHBIX DIIEMEHTOB U
OTJIMYAIOIIKecss JAPYr OT Jpyra TOJBKO HX TOPSIKOM, HAa3bIBAIOTCS HEPecmano8Kamu >STHX
anemenToB: P, =n!, roe nl=1-2.3-...-n, 0l=1.

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

n!

(n-m)!"

Couemanuamu W3 N Pa3IMIHBIX DJIEMEHTOB IO M HA3bIBAIOT MHOXKECTBA, COAEpKarme M
9JIEMEHTOB M3 4YMCIa N 33JaHHBIX, U KOTOPbIE OTIUYAIOTCS XOTS OBl OJHUM 3JIEMEHTOM:

m__ M ec—1,C"=1,Cl=n
" mi(n-m)’ noT

9JICMCHTOB, KOTOPBIC OTIINYAOTCA 1100 COCTaBOM 9JICMCHTOB, 1100 ux TOpAAKOM: A:n =
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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:
A}y = 100151200

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



A} _o& = 20 =360

6-4)! 2
Bo3moxHo 360 BapraHTOB.

IlepecTanoBkHu 0e3 NOBTOpPeHM
3agavya 3. CKOJIbKO pa3uvHBIX IIECTU3HAYHBIX YHCENI MOKHO cocTaBuTh u3 mudp 0, 1, 2, 3, 4,5,
ecny UpHI B YHCIIE HE IOBTOPSIOTCS?
Pemenue.
1) Haiinem KOIMYECTBO BCEX MEPECTaHOBOK U3 3TUX nudp: Pg=6!=720.
2) 0 He MOXeET CTOSATh BIEPEIN YHCIIA, IOITOMY OT 3TOrO YHCJIA HEOOXOJMMO OTHSTh KOJIUYECTBO
MepecTaHOBOK, pu KotopoM O crout Briepeau. A 3to Ps=5!=120.
Pe-Ps=720-120=600.

Coueranus 0e3 NOBTOpPeHUIt
3agaua 4. CKOJBKO TPEXKHOMOYHBIX KOMOWHAIMI CYIIECTBYeT Ha KOJOBOM 3aMke (Bce Tpu
KHOITKH HQ)KHMAIOTCSI OJHOBPEMEHHO), €CT Ha HeM Bcero 10 mudp.
Pemienne. Tak kak KHOMKH HaXUMArOTCS OJHOBPEMEHHO, TO BBIOOp 3THUX TpeX KHOIMOK —

10! ~8-9:10

10-3)!- 3 6
3agaua 5. YV ogHOro yenoBeka 7 KHUT MO MaTeMaTHKe, a y BToporo — 9. CKoJIbKUMHU criocobamu
OHHM MOTYT OOMEHSTh IPYT Y ApYyra JIB€ KHUTH Ha JIBE KHUTH.

couetanue. OTcroaa Bo3MoxkHO CJ) =

=120 BapuaHTOB.

Pemenne:
Tak xak MOPAAOK CJIICAOBAHUSA KHUTI' HC UMECT 3HAYCHHA, TO BI>I60p JABYX KHUT - COYCTAHHUC. HepBBIfI
7! 6-7 o
YeTOBEK MOXKET BhIOpaTh 2 KHumrm CZ = = =21 cnocobamu. BTopoii uenosek
(7-20-20 2
al ~ 89

MOKET BBIOpaTh 2 KHUTH c§ = =36 cmnoco0amu. 3HAYUT BCEro MO TMPaBUITY

9-2)1-21 2
MIPOU3BEICHUS BO3MOXKHO 21-36=756 BapraHTOB.
3anava 6. [Ipu urpe B 1oMuHO 4 urpoka JensT nNopoBHY 28 kocTei. CKOJIBKMMHU CIIOCOOaMHU OHU
MOTYT 3TO ceyaTh?

Pemenne: IlepBbiii urpok nenaer BeiOop 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 .

PasmeieHusi u coueTaHusi ¢ NOBTOPEHUSIMU
3apaua 7. CKOJIbKO TPEX3HAUYHBIX YUCET MOKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?
Pemenne. Tak kak mopsaok mudp B YHCIE CYIIECTBEHEH, MUQPHI MOTYT MOBTOPATHCSA, TO 3TO

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

3agaya 8. B KOoHOUTEPCKOM MarasuHe MNpoOJaBaUCh 4 cOpPTa MHPOXKHBIX: SKIEPhI, NECOYHBIE,
HaIoJICOHBI U clloeHble. CKOJIBKUMH CIIOCO0aMU MOKHO KYIHUTh 7 TUPOKHBIX.
Pemenue. Ilokynka He 3aBUCUT OT TOr0, B KAKOM IOPSAIKE YKIAAbIBAIOT KYIUICHHbIEC ITUPOXKHBIC B
KopoOky. Ilokymku OyayT pa3iuyHBIMU, €CIAM OHM OTJIMYAIOTCS KOJWYECTBOM KYIIEHHBIX
MUPOXKHBIX XOTA OBl 0JJHOTO copTa. Cie0BaTeIbHO, KOJIUYECTBO Pa3IMYHBIX TOKYIOK PAaBHO YHCITY
y =7 ([@+4-1) 100

COUYETaHWM YEThIPEX BUJOB MUPOKHBIX O ceMb: C, = = =120.

n"4a-nr -3
3agaya 9. OOe3psHy MOCaaAWIM 32 MUIIYIIYI0O MAIIMHKY C 45 KIaBUIIAMH, ONPENeTUTh YHUCIO
MOMBITOK, HEOOXOAMMBIX JJIsi TOTO, YTOObI OHAa HABEpHsKa Haledaraja MEpBYIO CTPOKY pOMaHa
JL.LH. Toncroro «Anna Kapenunay, ecinu cTpoka coiep>KUT 52 3Haka U MOBTOpeHUl He Oynet?
Pemenne. Ilopsanox OykB umeeT 3HaueHHe. BykBbI MOT'YT MOBTOPATHCA. 3HAUYMT, BCETO €CTh

52 52
A5 = 45" BapuaHTOB.
IlepecTaHOBKH ¢ NOBTOPEHUSIMH
3agava 10. CkoaIbKMMH CIOCOOAMH MOKHO MEPECTaBUTh OYKBHI CJIOBA «aHAHACH?

8



Pemenne. Beero OykB 6. M3 Hux omunakoBbl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnenoBateibHO, YKCIO
& =60.
3211

3agauu 17151 CAaMOCTOSITEILHOTO pellleHus!
1. CxonbKO nepecTaHOBOK MOXKHO CIeNIaTh U3 OYKB ci10Ba «MuCCUCUTINY.
Otsert: 2520
2. Nmeercst nsATh pa3iUYHBIX CTYJIbEB U CEMb PYJIOHOB OOMBOYHONM TKAaHU Pa3IMYHBIX IIBETOB.
CKOTBKUMH CTIOCOOAMH MOKHO OCYIIIECTBUTH OOUBKY CTYIIBCB.
Otser: 16807
3. Ha mnamsaraeie cyBenupsl B «llome Yymec» cnoHcopsl mpeanarailoT Ko(eBapKu, YTIOTH,
TeneoHHbIe annapatsl, 1yxu. CKOJBKUMHU CIIOcO0aMU 9 yYaCTHHKOB UTPBI MOTYT IMOJYYUTh 3TU
cyBeHUpbI? CKOJIBKUMH CIOCO0AMH MOTYT OBITH BHIOpaHBI 9 IPEeAMETOB I YYaCTHUKOB UTPHI?
OrtBer: 49, 220
4. CKOJIBKUMH CIIOCOOAMHU MOXKHO PAacCTaBUTh Ha IIAXMATHOM JOCKe § Jajgel Tak, 4ToObl Ha OJHA
U3 HUX HE MOTJIa OUTh APYry0?
Ortsert: 40320
5. Ckonbko MOXeT ObITh ciyyas BbIOOpa 2 KapaHjmamed u 3 pydek U3 MSITH Pa3IAYHBIX
KapaHJaled U [EeCTH pa3IudHbIX pydeK?
Otset:200
6. B Teuenne 30 gHeit ceHTsOps ObLIO0 12 MOXKUIMBBIX JHEH, 8 BETpeHBbIX, 4 XOJOIHBIX, 5
JNOXKIJIMBBIX U BETPEHBIX, 3 JOK/UIMBBIX U XOJOJHBIX, a OJWH JIeHb ObUI W JOKUIMBBIM, U
BETPEHBIM, U XOJIOHbIM. B TeueHne CKoNbKUX JTHEN B CEHTAOpE CcTOos1a XOpolias oroja.
Otser: 15
7. Ha depme ects 20 oBen u 24 cBuHBH. CKOJBKUMH CHOCOOAMH MOXHO BBIOpAaTh OIHY OBIY U
onHy cBuHbIO? Ecnu Takoil BIOOp yXe clenaH, CKOJIbKUMHU CIOCOOaMH MOXHO CIeNIaTh €ro erie
paz?
Ortser: 480, 437
8. CKOJIBKUMH CITIOCOOaMH MOYKHO BBIOPATh TJIACHYIO U COTJIACHYIO OYKBBI U3 CJIOBA «3JIaHUE»?
Ortser: 9
9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YUCEJI, HAUMHAIOLIUXCS HEYETHON u(poit?
Otser: 25000
10. B kHwxkHbIi Marasud noctynwin pomansl @. Kynepa «IIpepusi», «3Bepoboit», «lllnuon»,
«ITuoneps», «CrnenonelT» 1Mo oxWHAKoBOW IeHe. CKOMBKUMH croco0amMu OuOIMOTEeKa MOMKET
3aKynuTh 17 KHUT Ha BEIOpAHHBIN YeK?
Otsert: 2985

dopma npeacraBjieHus pe3yabTara:

Pemenue 3ana4, opopMiIeHHOE B TETPAIH.

Kpurepumn oueHku:

Pemienue 3amaun cuntaeTcst 6€3ynpedyHbIM, €ClIi MPaBUIbHO BBIOpaH CIOCO0 pelieHus, caMo
pellleHrne COMPOBOKIACTCSI HEOOXOJUMBIMU OOBSICHEHHSMHU, BEPHO BBIMOJIHEHBl HYXKHBIE
BBIUUCIICHUS U NTPeoOpa3oBaHus, MOIY4YEH BEPHBIH OTBET, MOCIEI0BATEILHO U AKKYPAaTHO 3allUCaHO
pelieHue.

OtmeTka «5» CTaBUTCS, €CIH:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;

- B JIOTMYECKHX PACCYXJIEHUSIX U 0OOCHOBAHUH PELICHUS HET MPOOETIOB U OLIHOOK;

- B pPELIEHMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONHCKa, HE
SBJISIIOIIASACS CJICACTBUEM HE3HAHUS WM HETTOHUMaHMs yueOHOro MaTepuaa).

OtmeTka «4» cTaBUTCS, €CIH:

- paboTa BBINOJHEHA MOJIHOCTbIO, HO OOOCHOBAHUS IIaroB PELICHHS HEAOCTATOYHBI (€CIU
yMeHHE 000CHOBBIBATh PACCYXKICHUS HE SBJSUIOCH CIEMATBHBIM 00BEKTOM MPOBEPKH);

- JIONyIIeHa O/HA OIMOKA WM JABAa-TPU HEJOYeTa B BBHIKJIAJKAX, PUCYHKaX, UYepTeXax WIH
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:

ymemas:

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

- peliaTh 3aa4u ¢ UCIOIb30BaHUEM (POPMYT KOMOMHATOPUKH;

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

- COCTaBJIAThH IJIaH JACUCTBUS,

- 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 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: Yucino Bcex 3€MEHTApHBIX COOBITHH N =6, YHCIO 3JEMEHTapHBIX COOBITH,
ONaronmpusATCTBYIONIMX JAHHOMY COObITHIO A, mM=2 (3To BBIMaAcHHEC 3 Wik 0), 3HAYHT,
pay="-1

n 3

B cnepyromux OByX mpUMepax Mbl HCHOJIb3yeM KOMOMHATOpHBIE MOHATHUS (COYETaHUS U
MepPEeCTaHOBKH ), pa300paHHbIE BHIIIIE.

3angava 2. B ypHe Haxoautcs 7 mapoB, U3 KOTOphIX 4 Oenbix U 3 yepHbIX. W3 ypHBI Hayran
BbIHMMaeTcs TpH mapa. HaiiTu BeposiTHOCTB TOTO, 4TO /1Ba 1apa OyAyT OeNbIMH, a OJJUH — YEPHBIM.
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Pemrenue: Yncio Beex dieMeHTapHbIX coObiThii N = CS =35, 4nciio 31eMeHTapHbIX COOBITHIA,

21 m CXC; 18
OmaronpusTcTByrOmMX manHomy cobbituio A, m=C,;C; =18, 3nauut, P(A)=—= = = =
7

(o moBoxy HaxoxaeHus N u M cM. aHamoruyHytro 3aiavdy B mpumepe 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: Yncno Bcex aneMeHTapHBIX coObITuil N = P, =8l, unciio 3neMeHTapHbIX COOBITHIA,
m 53 1
0JIaronpHATCTBYIOIUX JaHHOMY coObiTHi0O A, M= PP, =513, 3nayur, P(A)=—=—=—.
n 8 56

3aga4u AJ19 CaMOCTOATEIbHOIO PeLICHUs

KakoBa BeposiTHOCTH TOro, U4TO Hayjaudy BbIOpaHHOE JBY3HAUHOE YMCJIO HE COJEPKUT HU
OJTHOI ABOMKHU?

2. Otpsan yuammxcs M3 25 4eloBEK y4yacTBYeT B BOCHM3MpOBaHHOW urpe. B otpsge 5
CJIEJONBITOB U 4 cBsi3ucTa. B pa3BenKy Haq0 HaNpaBUTh YETHIPEX uyenoBeK. KakoBa BEpOSITHOCTh
TOTO, YTO B Pa3BEArPYIIy OyAyT BKIIOYEHBI 2 CBA3HCTAa M 2 CIIEAONBITA, €CIH BKIIOYCHHE B
pa3BeArpymily paBHOBEPOATHO IS JII0OOro 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 KapTOYKax,
paBHa jgecsTu?

4. Jlns nexypcTBa Ha Beuepe MyTeM KepeObeBKH BBIACISAIOTCS 5 uenoBek. Beuep npoBoaut
KOMHuccHs, B coctase kotopoit 10 roHomei u 2 neBymku. Haligute BEpOATHOCTH TOTO, YTO B YUCIIO
JeKYpPHBIX BOIYT 00€ 1eBYILKH.

5. meerca 6 OunetoB B TeaTp, U3 KOTOpbIX 4 Ouiera Ha MecTa meporo psjaa. Kakosa
BEPOSITHOCTh TOTO, YTO M3 TpeX Haynady BBHIOpaHHBIX OMJIETOB JBa OKa)XyTCS HAa MeCTa IEepBOro
psna?

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

7. Ha oguH psin U3 ceMH MeCT ciy4daiHbIM 00pa3oM paccaxuBaroTcs 7 yueHuKoB. Haiinure
BEPOATHOCTH TOTO, UTO 3 OIpPEIEICHHBIX YUEHUKA OKAXKYTCS 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
BEPOSITHOCTH MOJIYYUTh ITPH ITOM CIIOBO OBbIT?

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

10. Bo BpeMs CHOPTMBHOW WIrphl MO KOMaHIE BEAYIIETO «CTaHOBUCH!» 10 y4eHUKOB B
cllyyaifHOM mopsiike o0pazoBayid CTpoil B 0/1HY 1IepeHry. KakoBa BepOsSTHOCTb TOTO, YTO YYEHHUKH
A n B okaxyTCsl OTIE€IEHHBIMU APYT OT APYyTa TpEMsl YUYCHUKaMU?

dopma npeacraBjIeHus pe3yabTara:

Pemenue 3anay, ohopMiIeHHOE B TETPAIH.

Kpurepun oneHku:

Pemenue 3amaun cuntaeTcs 6e3ynpeyHbIM, €CH MPaBIIIBHO BHIOPAH CIIOCO0 pElIeHus, CaMo
pelIeHne COMPOBOXKIAETCS HEOOXOAUMBIMU OOBSICHEHHUSMH, BEPHO BBINOJIHEHBl HY)KHBIE
BBIUHCIICHUS U peoOpa30oBaHusl, MOIYYEeH BEPHBIM OTBET, MOCIEI0BATENIbHO U aKKYPAaTHO 3aIIMCaHO
pelieHue.

OtMeTKa «5» CTaBUTCS, €CIIH:

- pa0oTa BBIMOJHEHA MOJTHOCTHIO;

- 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). CobbiTne A — He Oousbllie JByX O€NBIX IIAPOB — PaBHO CyMME€ TpPEX

HONAapHO HECOBMECTUMBIX cOOBITHH A, A, A, — OebIX IapOB COOTBETCTBEHHO HHU OJHOIO, OJUH,
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nBa: A=A +A+A,. 3HauuT, 1O TEOpeMe CIOXKEHHUS U1 HECOBMECTHBIX COOBITHIl
05 1~4 23
P(A): P(Ab)"‘P(Ai)‘F P(Az):C6C5 CGCS C6C5

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

0). [lna HaxoXIeHus1 BEPOSITHOCTU cOObITHS B — x0T OBl oguH Oenblil map — HeynoOHO
UCIIOJIb30BAaTh TEOPEMY CIIOXKEHHs, T. K. MPUIUIOCH Obl IMOACYUTHIBATH BEPOSTHOCTH IMATH
coObiThii. IlodTOMY BOCHONB3yeMcss TeopeMol S5, kotopas cBoauT BelumcieHue P(B) k

(HO IMOBOJAY BBIYMCIICHUA HAHHBIX BCpOHTHOCTeﬁ CM. aHAJIOTMYHYIO

BLIYKCIICHUIO BEPOATHOCTH IIPOTHBOMOJIOKHOTO COOBITHA B — HH OfHOTO Genoro mapa, T. €.
BCE IIaphl YEPHBIE:
5

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

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

a) 000UX CTPEJIKOB;

0) POBHO OJTHOTO CTPEJIKa;

B) XOTS ObI OJJTHOTO CTpPEJIKA.

Pemenne. OOGo3naunmm uepe3 A u B coObiTus — momaa B MHUIIEHb TEPBBIA W,
COOTBETCTBEHHO, BTOPOH CTPEJIOK. 3aMETHM, UTO 3TU COOBITHS He3a8UCUMbl. 3aMETUM TaKXKe, YTO U
MIPOTUBOMNOJIOKHBIE COOBITHS (MPOMAXU CTPEIKOB) — He3aBUCHMBI. C MOMOIIBIO M3BECTHBIX HAM
orepanuil HajJ coObITUSIMHU BbIpazuM uepe3 A u B coObITHs, BEpOATHOCTH KOTOPBIX SIBISIOTCS
HMCKOMBIMH.

a). OueBuaHO, MHTEPECYIONIEe HAacC coObiTue ecth AB . Torma mo Teopeme yMHOKEHHUS IS
He3aBucuMbIx coowituii P(AB) = P(A)P(B) =0,6-0,8=0,48.

6). UnTepecyromee Hac coobiTie ecTh AB + AB. Craraemble B 9TOi CyMMe — HECOBMECTHbIE
COOBITHS, @ COMHOXHTEIM B KaXJIOM IPOM3BEJAECHUU — He3aBHCHMBIe. Torja mo TeopeMam
CIIO)KEHMsI JIII HECOBMECTHBIX COOBITUH M YMHOXKEHHUS JUISI HE3aBUCHMBIX  COOBITUI
P(AB + AB) =P(A)P(B) + P(A)P(B)=0,6-0,2+0,4-0,8=0,44.

B). Hutepecyromee Hac cobbitne ectb A+ B. Ilo Teopeme crnoxkenus (s ABYX
IIPOU3BOJIBHBIX COOBITHIA)

P(A+B)=P(A)+P(B)-P(AB) = P(A) + P(B)-P(A)P(B)=0,6+0,8-0,6-0,8=0,92.

3aMeTHM, YTO MPOTHBOIOIOXKHBIM CoObITHEM K A+ B sBistercs AB (Hm omuH He moman).
Toraa HCKOMYIO BEpPOSTHOCTh MOXKHO HAMTH U 4epe3 IPOTUBOIMOIOKHOE COOBITHE:

P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.

3agaya 3. Tenerpadgnoe cooOleHHE COCTOUT M3 CHUTHaIOB "Touka" u '"Tupe".
CratucTryecknue CBOWCTBA MOMEX TAKOBbI, YTO MCKAXAIOTCS B cpeAHeM 2/5 curHanoB "Touka" u
1/3 curnanoB "tupe". M3BecTHO, YTO cpeau TNepelaBaeMbIX CHUTHaIoOB 'Touka" u "tupe"
BCTPEYAIOTCA B COOTHOHIEHMM 5:3. OmpenenuTs BEPOATHOCTb TOTO, YTO NEPEJAaHHBIA CHUTHAI
HACKaXEH.

Pemenue: PaccmoTpum crienytomue coObITusi: A — CUrHall UCKaXEH (BEPOSITHOCTh KOTOPOTO
ABIIsIeTCA UCKOMOM), H, — nepenan curnan "touka", H, — nepenan curxan "tupe" (ABe runoTessl,
o0pa3ylomiye MoJIHyI0 TPYIIy, T. K. OHU HECOBMECTHBI U OJIHA U3 HUX 0053aTEIbHO UMEET MECTO).

[To ycmosuto P(H,):P(H,)=5:3 u P(H,)+P(H,)=1, nosromy P(Hl)zg u P(Hz)zg.

M3BecTHBIE BEPOSATHOCTH TOrO, YTO CUTHAIBI "Touka" M "TUpe" HCKa)XaroTcs, BBICTYNAIOT Kak
YCIIOBHBIE BEPOSITHOCTH HMHTEPECYIOLEr0 HAac COOBITHS IpU  CIPABEUIMBOCTH TUIOTE3:
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R, (A)=2/5 B, (A)=1/3. BepositHocTh  coObiTHs A HaxomuM 1o ¢opmyie TOJHOM

BEPOSTHOCTH:

P(A) = -

5 2 N 31 3
85 83 8

B ycnoBusix npumenenus: GopMyiibl MOJTHON BEPOSITHOCTH PACCMOTPUM CIEAYIOUIYIO 3a7a4y:
YeMy paBHA yCJIOBHas BEPOSATHOCTh rumotre3sl H,, eciu cobbitue A mpounsonuio? OTBeT Haércs

cienywoien ghopmynoil batieca:
P(H;,)P,, (A)
P(A)

IIponomxkenue 3amaun 3. Ilycth nepenaHHblii CUTHAN UCKaKEH. UeMmy paBHA BEPOSITHOCTH
TOTO, 4TO ObLIa Mepeaana "Touka'?

Pemrenue: Mickomast BeposTHOCTh BeIUUCsETCS 110 popMmyiie baiieca:

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

3agauu 1719 CaMOCTOSITEILHOTO pelIeHus!
1. BepoATHOCTB TOTO, YTO CTPEIIOK MPH OJHOM BhICTpese BhiOuBaeT 10 oukoB, paBHa 0,4; 9 oukoB —
0,3 u 8 unu mesbie oukoB — 0,3. HaiiTu BEpOSTHOCTh TOTO, YTO IIPU OJHOM BBICTPEJIE CTPEIOK
BBIObET HE MeHee 9 OUYKOB.
2. B xny0 npunecnu B kop3uHe 9 peikux U 11 cepbix kotar. CHayaia BBIHUMAIOT OJHOT'O KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas rnepBoro oopatHo. KakoBa BepOATHOCTh TOTO, YTO KOTSITa Pa3HOTO
uBera?
3. B onHoM simyke 6 cuHux U 11 3emeHbIX mapoB, a B ApyroM — 7 CMHUX U 9 3eneHbix mapos. U3
Ka)KJI0T0 SIIMKa B3sUIM N0 0iHOMY 11apy. KakoBa BeposiTHOCT TOT0, 4TO 00a 11apa cuHue?
4. B xopobke 4 Oenbix u 5 4epHbIX (¢yrOosnok. Hayraag BeiTackuBaroT n1Be (yrOosku. Haiitu
BEpPOSITHOCTH TOTO, YTO OAHa ¢yTOO0NKa Oenast, Tpyras — yepHas?
5. B ypue naxonstcs 10 mapoB: 3 Genblx U 7 4yepHbIX. M3BIIE€KalOT OAMH 1Iap, a 3aTeM JAPYrou.
Haiit BEposATHOCTB TOT0, YTO MEPBBIN LIap YEPHBINA, & BTOPOW — CUHUM.
6. B cnenmanusupoBaHHyio OOJBHMILY MocTynaeT B cpeaHeM 50% O0NbHBIX C 3a00JeBaHUEM A,
30% - ¢ 3aboneBanmem B, 20% - ¢ 3a0oneBanuem C. BeposTHOCTB MOTHOTO H3JICYCHUS 00Ie3HU A
pasna 0.7, nuis 6one3neit B u C atu BepoaTHocTH paBHbI cooTBeTcTBEHHO 0.8 1 0.9. Kakoii mponeHt
MAIUEHTOB, OJHOCTHIO U3JIEYMBIIMXCS IO OKOHUYAHUU Kypca JICUeHHs?
7. Ha tpex nouepeit Huny, EBy u Aliryne B ceMbe BO3JI0XkeHa 0053aHHOCTh MbITh nocyay. Huna
BbinonHseT 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 Aryns sta
BEpOATHOCTH paBHa cooTBEeTCTBEHHO (.03 m 0.04. Ponurtenu He 3HAIOT, KTO MBUI MTOCYAY BEYEPOM,
HO OHM CJBIIIAJIM 3BOH pa30uToi mocynsl. Ubs ouepenb MBITh MOCYAY B ATOT Beuep Hamboiee
BeposiTHA?
8. OmguH BIACTENIMH, KOTOPOMY €ro 3BE€3/I0YE€T HACKyYWJ CBOMMH JIOXKHBIMU IpEICKAa3aHUSIMM,
pemna KazHuTh ero. OgHako, OyJAy4d O4eHb JAOOpPHIM MOBEJIUTEIEM, OH PEUIMI J1aTh 3BE3/I0UETY
IIAHC U MPEATIOKHUTh €My paclpellesUTh 10 ABYM YpHaM YeThIpe 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 oOpas3om 3Be3noder
JOJDKEH Ppa3MECTUTh IMapbl B ypHaX, 4TOOBI oOecreyuTh cebe MaKCUMAIbHYIO BEpPOSITHOCTH
criaceHus?
9. YCTpOHCTBO COCTOUT M3 TPEX JEMEHTOB, pabOTAOIIMX 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 =1} =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 pacnpenenenus cnydailHOM BeIMUUHBI X UMEET BHUIL:
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

_ . 12
nmpul< x<=2 F(x):P(x<2):i’
14 1 B B
mpu 2 < X <=3 [ _pyeg-t. b L 08
W12 06 =
HpH 3<x<=4 F(X):P(X<4):£+E+E:E 0,4
14 14 14 14 02
IopH x > 4 F(X):i+£+£+i:l 0 [ ‘
14 14 14 14 0 1 2 3 4 5

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 npu X < -1

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

Pemenne:

1. Haiimem HeusBecTHbI mapameTp A IUIOTHOCTH paclpeesieHuss BEpPOSTHOCTH U3
COOTHOIICHUS

+jiof(x)dx=ly

[Tockonbky B Hamiem npumepe mioTHocTh f(X) Ha (-0;-1] u Ha (2;+ ) paBHa HYIO, TO
MOKHO 3aIACATh.

2

sz +A-|xdx =1

-1

PemmB naHHBIN HHTErpall ¥ MOJYYSHHOW ypaBHEHHUE MOIydnM, uTo A=-4/3, Toraa mioTHOCTb
pacnpeneseHus IpUMeT BUJL:

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

I'paduk dynkiun f(X) n3obpaskeH Ha prCyHKE.

(&)

~

-4

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

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

=) 2 X
X € (=L+%), F(X) = P{& < X} = jo.dt+jt2 —%.\t\-dt+j0dt:1
—o -1 2

Tor;[a MOKHO 3aIrucarthb:
0 mpuXx < -1
XX 2 2
F(x) = ?—g\x\ +1 mpu-1<x<2
1 npuXx > 2

3. HucnoBble XapaKTEpUCTUKH UCKOMOW CITy4ailHOW BEJIMYHUHBI.
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MarteMaTuueckoe (00;14501E2850% (N

+o0 -1 2 4 +00
M, =Jx- f(x)dx:Jx-de+£x-(x2—g-\x\)dx+ _!x-de=O.63(8)

Hucnepcus:

+00 -1 2 +o0
D, = sz ~f(x)dx — M, :sz -de+:[1x2 - (x? %-\x\)dm !xz -0dx — 0.63(8) = 2.8500

—o0

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

Mopna paBHa 2.

4. BeposatHocTb TOTO, uT0 0<EL], BRIYMCIUM 11O (hOpMyJIE:

1
P{O<§<l}:jx2—g|x|dx:0.333.
0

Pemute 3a1aumn.

1. 0 mpux < 0; ( 0 mpux < 0;
2 2
x . PN
F(x)= — npul< x< 1 ; F(x) le—, npul<x=<e;
T 1 npux>e;
1 mpux=> w;
2. 0 nmpux = 0; 0 npux < 0;
4
X -
Fx)={— npuld<x< 2; Fx) = x2
16 ; npHx> 0;
1 mpux> 2; 1+x
3 0 nmpux < 0; 0 nmpux = 0;
' F(x) { (x* —x) 16 0 5
X <cx< 2; 7 <X s -
) npul=x=< 2] F(x) = 251 npu 0 < x 1
1 npux> 2; 1 _ 5
npux > —
1pH X 3
4. 0 mpux < 0; 0 mpux < 0;
— {2 z=x=<1: x3
F(x) x mpu0<x<1; F(x)= {— npul <x <5;
0 npux=> 1; 125
1 mpu x> 5;
5. 0 mpux < 0; 0 mpux < 0;
x? 0 xmpul<x<1
Flx)= 1= ; . = ;
() g mpn 0 < x < 2 f@ —x+2nopul=x<2;’
1 mpu x> 2; 0 opu x> 2;
ITopsinok BbINOJHEHHS PadOTHI:
1. Pemuth 3aganus B TETpaau.
2. HOJ'Iy‘II/ITB Yy npernoaaBarteiid 3alaHus AJIs1 CaMOCTOSITEIbHOM pa60TBI " pCUIUTH UX.
C[)opMa NpeacTaBJCHUs pe3yjabTara:
Hpe,[[CTaBI/ITB BBITIOJIHCHHBIC 3aJlaHU B TCTpAAU IJI TPAKTHICCKUX pa60T npenoaaBaTeIto.
Kpurepumn oneHku:
Pemenue 3aJa4l CUHUTACTCA 663y1'[p€‘-lHBIM, CCJIM IIPAaBHUIJIBHO BLI6paH croco0 peuicHusg, caMo
peIeHrue COMPOBOXKIAETCS HEOOXOJUMBIMU  OOBSCHEHUSIMH, BEPHO BBITIOJIHEHBI HYKHBIE

BBIYHCIICHHS U peoOpa3oBaHusl, MMOTYYEH BEPHBIM OTBET, MOCIEI0BATENLHO U aKKYPATHO 3allMCaHO
perieHue.

OtMmetKka «5» CTaBUTCS, €CIIU:

- paboTa BBINIOTHEHA TIOJTHOCTHIO;

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

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

OtMmeTka «4» CTaBUTCS, €CIIU:

- paboTa BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIIeHUs HEJOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATH PACCYKICHHUS 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,

pacripejiesieHa 1o HOpMajabHOMY 3aKOHY HpH ypoBHe 3Hauumoctu & =0,05.
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42.7
32.9
37.0
28.8
34.0

39.7
44.9
38.5
315
36.6

30.2
38.4
35.5
45.9
37.7

37.4
38.8
42.8
394
54.3

37.4
37.1
29.6
314
47.1

31.1
43.2
29.6
314
47.1

28.2
31.3
29.0
324
26.6

34.6
36.1
41.2
32.3
48.7

351
37.1
42.3
44.3
37.8

37.9
41.7
23.2
41.7
324

43.8
31.7
445
37.0
40.3

40.5
41.1
32.9
43.0
32.7

49.9
36.7
42.5
26.4
34.2

37.2
33.3
38.8
25.2
33.7

49.2
35.2
32.9
37.5
37.9

47.0
38.6
29.3
41.0
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



IIpumep. Ilycts 1 uU3yyeHUs KOJMYECTBEHHOIO IIpU3HAaka X W3 TeHepalbHOU
COBOKYITHOCTU H3BJIeueHa BbIOOpka oObema N =100, uMmeromas cCieayrolIee CTaTUCTHYECKOE

pacrnpezesieHue:

5 |7 19 |11 |13 |5

Tpebyercs:

a) IOCTPOUTH MOJMIOH YAacTOT 110 JAHHOMY PacHpeAeIeHUI0 BEIOOPKY;

6) Haiitu BEIGOpPOUHOE cpeaHee X , BHIGOPOUHOE CpelHee KBaApaTUYHOE OTKJIOHEHHE &
«UCTIPABICHHOE» BHIOOPOYHOE CpeIHEE KBAIPATUYHOE OTKIOHEHUE S |

B) IPU JaHHOM YpPOBHE 3HAUYMMOCTH C pOBEpUTH 1O Kputepuio [lupcona rumoresy o
HOpPMAaJIbHOM PacIpe/eNIeHIH IeHEePaIbHONH COBOKYITHOCTH;

T) B Cllydae MPUHATHS THIIOTE3bI 0 HOPMAJIILHOM PAacCIpe/Ie/ICHUN TeHepaIbHONH COBOKYITHOCTH

HalTH JAOBCPUTCIIbHBIC HMHTCPBAJIbI JII MATCMATHYCCKOI'O  OKHUJIAAHHA m H CPCIAHETO
KBaJIpaTUIHOTO OTKJIOHEHUSA O , IpHU YPOBHC HAJIC’)KHOCTHU ) = l-o.

Pewenue
a). OT10kUM Ha OocU a0CLMCC BapUaHTHI Xg,...,Xg, & HA OCH OPJUHAT — COOTBETCTBYIOLINE

4acTOThl N;,...,Ng. COeAUHNB NOIY4YEHHbIE TOYKHU JIOMAHOM, IOTYYUM IOJIUIOH 4aCTOT.

A
n,

25

22

17

dPugo

\ &

0). BwiOopounoe cpemnee X , BBIOOpPOYHOE CcpelHEE KBagpaTUYHOE OTKIOHEHHE O ,
«HUCTIPABICHHOE» BBIOOPOYHOE Cpe/IHEe KBaPATHYHOE OTKIIOHEHHE S HAaXOMAATCS COOTBETCTBEHHO

no ¢popmynam (cm. m.13):

B = 1 & _
N, o= =2 06—-X)n, S=[——>(x-X)°n .
nia n-1F

.[\x/]m

Pe3ynbTaThl BIYMCICHUN YA0OHO 0OpMIIATEH B BUAE TaOIHIIBL.

bopxon | xn | X | x6=-X | 602 | -0 | g2 | & |82
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 3,38 | 11,42 | 125,62
7 |13 |7 91 5,38 | 28,94 | 202,58
8 [15]4 60 7,38 | 54,46 | 217,84
2 100 | 762 | 7,62 112512 | 11,25 | 3,36 | 11,36

Urak, X =7,62, 5=3,36, S=337. (S=+S%=.1136)
B). /i mpoBepku runore3sl O HOPMAJIbHOM paclpeieieHUN I'e€HEpalbHON COBOKYIHOCTH
npuMeHuM Kputepuil [lupcona. YuuTeiBasi, 4TO BapuaHThl PaBHOOTCTOST JIPYT OT Apyra (C marom

h=X X ,=2),3T0 MOXKHO C/IeJIaTh CICAYIOLIIM 00Pa3OM.

KoHIlbI MHTEpBAJIOB, CEpeIUHAMH KOTOPBIX SIBIISIOTCS X;, BBIUUCIIOTCA IO (hopMynam:

h h
1=X > a, =X, +E’ TEOPETUYECKHE BEPOATHOCTH monananust X B uHTEpBal (@ 4,¢),
cornacHo ¢opmyne 114, paBHBL :d)(a‘ _XJ_(D(“H_X j, TEOPETUYECKHE 4YacTOThl DPaBHBI
' S S

a;

8 "n2
n{ =Np; u, cormacHo 11.14, ,2 =ZM
i=1 ni'

OdopmuM BBIYHCIICHHS B BUE TAOIUIIBI (CM. HUXKE).
W3 mpunokenus 3 HaXoAWM NpU JAHHOM ypoBHE 3HauuMocTH « =0,05 u mpu uymcne

creneHeir  csodomel  k=8-3=5  kpuTHueckoe  3HaucHUE prum =111. Ilockombky

2 2 o
X" =285%6<y,,, =111, runoresa 0 HOPMAITBHOM PACIpPECICHUH TCHEPAIbHONW COBOKYIHOCTH

IIPpUHHUMACTCA.

i X; a; a; — X q;[ai_x] P ni, n; (ni — ni,)2
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 /7 =2,856

r). Terepp B MpeanoJIOKEHUU, YTO CIydailHas BeJIMYMHA X pachupeneseHa HOPMAaIbHO,
HaﬁﬂeM JOBCPUTCIBHBIC HWHTCPBAJIbl I MATEMATUYCCKOr0 OXHUIaHHA a H CpCOHETO
KBaJPaTUYHOTO OTKJIOHEHHS O 10 Gpopmynam 1. 13:

o S - S
ae (X _ty ﬁ, X +t7 ﬁ) , O € (S(l—q},),S(l-‘r q}/)) ,
rie X =7,62,S =337 — BBIOOPOYHOE CpEAHEE M WCIPABIEHHOE BBIOOPOYHOE CpeaHee

KBaJIpaTHYHOE OTKJIOHEHHWE, HalJeHHbIC B 11.0), t.,q, - KOd((UIIMEHTBI, 3aBUCAIINE OT YPOBHS

HajexHocTH ¥ =1—a =0,95 u o6bpema Be1OOpkH N =100, KOTOpBIE HAXOMATCS U3 MPHIOKESHUN 5,
6:

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

HUrtak, c¢ HagexHocThto =095 A w O mnpuHAmIEKaT CIEIYIOIMUM HWHTEPBAIAM:
a €(6,958,29), o (2,89;3,85).

ITopsinok BbINoOJIHEHUs padoOTHI:




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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