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paboThI 10 yueOHOM AUCIUTIINHE
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Hacrosumme Meroaudeckue peKOMEHIAIIMM COCTABJIEHBI B COOTBETCTBHM ¢ DenepalibHbIM
rocyJapCTBEHHBIM 00pa30oBaTEIbHBIM CTAaHAAPTOM CpPEIHEro MpodeccHoHaNbHOro 0Opa3oBaHUs 110
cnemuanbHocTd  09.02.07 MuHdopMmalMOHHBIE CHCTEMBI ¥ IPOrPaMMHUPOBAHHE, YTBEPIKICHHbIE
npukazoM MuHnucrepctBa oOpa3zoBanus U Hayku P® ot 09.12.2016 r. Ne 1547 u npumepHOi
o0Opa3oBaTeIbHON MPOrpaMMOii, 3aperucCTpUpPOBaHHOM B rocynapctBeHHOM peectpe ot 11.05.2017 r.
Ne 09.02.07-170511.

Meroauueckue peKOMEHJAlUU MpeaHa3HAueHbl Ui 00y4aroMXcsl MO BBINOJIHEHUIO TPAKTUYECKUX
3aHATHH M €aMOCTOSITENIbHOM paboThl mo yweOHo# mucuurmimae EH.03 Teopusi BeposiTHOCTEH H
Maremaruyeckas craTtuctuka no cneuunansHocTH 09.02.07 WHdopmanmoHHBIE CHUCTEMBI U
IIPOrpaMMHPOBAHHUE.

Opranuzanus — pa3padoTuymk: ABTOHOMHAs HEKOMMeEpYeckas OpraHu3aius Mnpo(ecCHOHAIBHOTO
obOpazoBanusi «CeBepo-KaBkazckuii — akageMU4ecKMid  MHOTONpO(WIBHBIH  KOJUIEK», TOpOj
CtaBpornoJib.



IHOACHUTEJIBHAS 3AIINCKA

Metoanyeckre peKOMEHAALMU 10 BBINOJIHEHUIO MPAKTHYECKUX padoT CTYAEHTOB NpHU
u3zyueHnn yuebnoit nmucumminasl EH.03 Teopust BeposiTHOCTEH M MareMaTHyecKasl CTaTHCTUKA
npeaHasHadeHsl s cryneHToB crnenuanbHocTH 09.02.07 WHpOpMannoHHBIE CHUCTEMBI H
IIPOrpaMMHUPOBAHHUE.

lenb METOOMYECKUX YKa3aHWW: OKa3aHUE IIOMOIINM CTYAEHTaM B BBIOJIHEHUU
npaktuueckor padotel mo EH.03 Teopust BeposTHOCTEH N MaTeMaTH4YECKast CTATUCTHKH.

Hacrosimmue meroauyeckue ykazaHusl cOAep:kKaT paboThl, KOTOPbIE MO3BOJIAT CTYAECHTaM
OPUMEHUTh HA MPaKTHUKE CBOM 3HAHUSAMHU, NPOPECCHOHATIBHBIMH YMEHHUSIMH U HaBBIKAMU
JESITEeIbHOCTH 10 TNPO(UI0 MOArOTOBKH, OINBITOM TBOPUYECKOW M  HCCIENI0BATEIbCKON
JeSITENIbHOCTH, U HalpaBJieHbl HA (POPMUPOBAHUE CIIETYIOIINX KOMIIETEHLIUI:

OK 1. BriOuparpe cmocoObl pemeHus 3anad NpoPecCHOHANBHON JesSTeIbHOCTH,
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymecTBIsATh MOKUCK, aHAIU3 M UHTEPIPETANUI0 HH(POpMAINU, HEOOXO0AUMON
JUIS BBITIOJIHEHUS 3a]1a4 PO ECCHOHATIBHOM 1eATeIbHOCTH

OK 4. Paborarpb B KOJJICKTMBE M KoMmaHjae, 3()(PEKTHUBHO B3aUMOJACHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIMEHTaMU

OK 5. OcyuiecTBiATh yCTHYI0 U NUCBMEHHYIO KOMMYHMKAIMIO Ha IOCYJapCTBEHHOM
A3bIKE C YUETOM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 9. Hcnomp3oBaTh HHGMOPMAIMOHHBIE TEXHOJOTHH B  MPO(ecCHOHAIBHON
JeSITeIbHOCTH

OK 10. Ilonp3oBarecsi mpodecCHOHANBHOM AOKyMEHTAIMe Ha TOCYIapCTBEHHOM W
MHOCTPAHHOM SI3bIKE.

B pesynbrate BhimonHeHus mnpaktuueckux pador EH.03 Teopus BeposTHOCTEH U
MaTeMaTHyYecKasi CTaTUCTUKA CTYJICHTHl JOJDKHBI PACIIMPUTh CBOM 3HAHHMS IO OCHOBHBIM
paszienaM JUCHMIUIMHBI IyT€M IIOMCKa, OBJIQJETh HaBbIKaMHU cOOpa, oOpabOTKM, aHaIM3a U
cUCcTeMaTH3allud SKOHOMHMUYECKOW MH(pOpMalMK, a TaKKe OINpPEJeNsiTh COCTaB MaTepHUajbHbIX,
TPYAOBBIX U (PUHAHCOBBIX PECYPCOB OpPraHU3ALINH.

[To yueOHOMY IJTaHY Ha MPAKTHYECKUE 3aHATHUS MPETYCMOTPEHO 22 ayAUTOPHBIX YacoB,
oOyyJaromuecs T0JHKHbI BRIMTOTHATE 10 padoT.



1.IIEPEYEHDb IPAKTUYECKHUX PABOT

HaumeHnoBanue TeMbl

Kou1-Bo yacoB (ounasi gopma o0yuenus (¢
NPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJIOTHI))

HaumenoBanue Kox-0
4acoB

[Mpaktuueckass pabora: Ne 1 «Pemrenue | YCTHBIM BBIOOPOUHBIN OIpoC
3a/1a4 Ha Pacy€T KOJMIECTBA BEHIOOPOK) 10 TEME. 1

Perrenuie TecTOBBIX 3aJaHUH.

Pemenne 3anau.
IIpaktudeckas pabora Ne 2 «PemeHue | Vermpii BBIGOPOUHBI  OIPOC
3a/1ad C WCIOJb30BAHMEM IPABHIIA CYMMBI, | [10 TEME. 5
MIpaBUIIa TIPOU3BEICHHUS Peurenue TecToBbIX 3a1aHUI.

Pemenne 3anau.
[Tpaktnueckas pabora Ne 3 «Bwrumcnenue | Perenue TecTOBbIX 3a1aHUM. 2
BepoaTHOCTell CcOoOBITHII MO Kiaccuueckoii | PeleHne 3anay.
(dbopMyIie onpeaeneHus BEpOITHOCTH
[Ipaktuueckass pabora Ne 4 «Bwrumncnenue | Perenue TecTOBbIX 3aaHUM. 2
BEPOATHOCTEHl COOBITHI 1O Kiaccuueckoif | Y CTHBIH BBIOOPOYHBINA ONPOC
(GopMmyie onpeeneHus BEpOATHOCTH O TEME.

Pemenue 3agau
[Ipaktuueckass pabora Ne 5 «Bwrumcnenue | Perenue TecToBbIX 3a1aHUM. 2
BEPOATHOCTEH cOOBITHII B cxeme bepHymn» YCTHBIH OHPOC IO TEMe.

Pemenne 3anau.
[TpakTnueckass padora Ne 6 «Brwramcienue | Pemenne 3amad. 1
BepositTHocTH 1o ¢opmyne  baiteca
KonTponbHas padoTta»
[TpakTuueckas pabora Ne 7 «Pemenue 3agau | Perenne TecToBbIX 3a1aHUM. 2

Ha 3anuchk pacnpenenenus JCB»

VY CTHBIN OIIPOC 110 TEME.
Pemenne 3anau.

[IpakTrueckas padota Ne 8 «Pemenue 3amaq
Ha BbIUMCIIEHNE XapakTepucTuk JJCB»

Pernienne TecToBBIX 3aJaHUH. 1
Y CTHBIN ONPOC 1O TEME.
Pemrenue 3agau.

[IpakTuyeckas pabdora Ne 9 «Beruncnenue
BEPOSITHOCTEN u HaXO0XJECHUE
xapakrepuctuk s HCB ¢ nomomibio
byHKIMHA
(GYHKIIUHM pacipeieleHUs»

INIOTHOCTH H HHTCFpaHBHOﬁ

Pemenne TecTOBBIX 3aIaHUH. 1
Y CTHBIN ONIPOC 110 TEME.
Pemenue 3agau.

[TpakTryeckas pabora Ne 10 «Beruncnenue

BepOHTHOCTeﬁ AJIA HOpMAJIbHO
pacnpeﬂeneHHoﬁ BCJIIMYHHBI, BBIYHMCJICHHUC
BCpOHTHOCTCﬁ n HaxX0XJICHUC
XapaKTCPUCTHK JJIA IIOKa3aTCJIbHO

pacnpeelIeHHON BeIMYNHbI»)

Pertenune TecTOBBIX 3aIaHUN. 2
Y CTHBIN ONIPOC 110 TEME.
Pemenue 3agau.

[Ipaktnueckass pabora Ne 11 «IIpumepst
BBIYUCIICHUS TIPEIEIIOBY»

Pemmenue TecTOBBIX 3alaHUI. 2
VYcTHBIN onpoc 1o TeMe.
Pemenue 3amay.

[IpakTnueckass pabora Ne 12 «Pacuer

xapaktepuctuk ~ HCB».

paborta

KontponbHas

Pemmenue TecTOBBIX 3aJaHUI. 1
VY CTHBIN ONPOC IO TEME.
Pemenue 3agau.




[Ipaktnueckass pa6ora Ne 13 «Pemenue | Pemenue TecToBbIX 3a1aHUi. 1

3a7ad  HA  IIEHTPANbHYIO TpeaeibHyro | Y CTHBII OIPOC IO TeMe.

TEOPEMY» Pemenue 3anay.

Bcero 22

INPAKTUYECKOE 3AHATHUE Nel

Tema: Pemenue 3a1a4 Ha pacyéT KOJIUYECTBA BIOOPOK
Huctunnuna: EH. 03 Teopus BeposiTHOCTEN U MaTeMaTHYEeCKasi CTaTUCTUKA

Heap npakTnyeckoi padboTsl:
Pemenne 3amau Ha pacyer BBIOOPOK, C TPUMEHEHHEM JJIEMEHTOB M (Hopmyl

KOMOMHATOPHKH.

Pa3BuTHE MpaKkTUYECKNX HABBIKOB PEIICHUS KOMOMHATOPHBIX 3a/1a4. PazBurtue
CaMOCTOSITEIIbHON MBICIIUTEILHON JESTEIIbHOCTH, BEIUMCITUTEILHBIX HABBIKOB,
TBOPYECKOTO MBIIUICHUS CTYICHTOB.

3agauyu npakTH4ecKoii padoThI:
1.IToBTOPUTH TEOPETHUECKUIT MaTepUal MO TEME MPAKTUYECKON pabOTHI.
2.0TBETUTH Ha BONPOCHI 17151 3aKPEIUICHHS TEOPETUUECKOI0 MaTepuraia.
3.BbinonHuTh 3a1aHus.

Copaeprxanue U IOCJIEJ0BATEIbHOCTDh BBINIOJIHECHHUSA 3aaHUI
Pemenue 3a5a4 y 10cku
1. B roBenupHyI0 MacTepCcKyIo MPUBE3IH 6 U3yMpyA0B, 9 anma3oB u 7 candupos.
FOBenupy 3akazanu 6pacier, B KOTOpoM 3 u3ympyaa, 5 anmaszoB u 2 candupoB. CKOIbKUMU
crioco0aMu OH MOJKET BBIOpaTh KaMHH Ha Opaciier?
2.  llere Ha ACHb POXKIEHHUS MTOAPUIIN 7 HOBBIX TUCKOB C UTpaMu, a Basne mana npuse3 9
JIMCKOB M3 KOMaHIUPOBKU. CKOJILKUMHU CITIOCOOAMU OHU MOTYT OOMEHATH 4 JTFOOBIX JUCKa
OJIHOTO Ha 4 IHCKa APyroro?
3. I'pynma u3 aBajnuaTv IOHOMIEH pa3AemnseTcs Ha TPH IPYIIBL, B TIEPBYIO H3 KOTOPBIX
BXOJISIT TPU YEJIOBEKA, BO BTOPYIO — ISATh U B TPEThIO — JIBeHaANaTh. CKOIbKUMHU
croco0amMy OHM MOTYT 3TO CHENaTh?
4. B maxmatHOM Kpyxke 12 roHomelt u 8 neBymiek. [l yqacTusi B COpEBHOBaHUAX U3
HUX HYKHO COCTaBUTh KOMaHJy, B KOTOPYIO JIOJ>KHBI BOWTH 9 IOHOIIEH U 3 IEBYIIKH.
CKOBKMMHU CITOCOOaMH 3TO MOXKHO CAENaTh?
NuauBuayanbHOe 3a1aHue.
1 BapuanT
1. B smuke 7 0osntoB U 15 BUHTHKOB pa3HbIX pa3mepoB. HyxHo nogoOpats Ba 601Ta U TpU
BUHTUKA. CKOJLKMMHU BapHaHTaMU 3TO MOKHO CJienaTh?
2. U3 4 nepBOKypCHHKOB, 5 BTOPOKYPCHUKOB M 6 TPETHEKYPCHUKOB HaJI0 BEIOpATh 3 CTyJCHTa
Ha KoH(pepeHo. CKOIBKUMH cIT0OcOO0aMU MOKHO OCYIIIECTBUTH 3TOT BBIOOP, €CIIU CPear
BBIOPAHHBIX JIOJDKHBI OBITH CTYJEHTHI Pa3HBIX KypCOB?
3. CKOJBKO CyIIECTBYET CIIOCOOOB MOCTABUTh HA KHUKHYIO TIOJIKY B Oecropsiike coOpaHue
COUMHEHHH, COCTOSAIICE N3 CEMH TOMOB?
2 BapuaHT



1. B mkone omumMnuiickoro pezepsa oOyyaroTcst 12 TbDKHUKOB U 15 KoHbKOOEKIeB. CKOIBKO
CYIIECTBYET CIIOCOO0B chopMHpOBATH U3 HUX KOMaH/1y Ha COPEBHOBAHUS 110 3UMHHUM BHJIaM
CIOpTa, B KOTOPYIO JIOJKHBI BOWTH TPU JBDKHHUKA U YEThIpe KOHbKOOEKIa?
2. CkonbKuMU cioco0aMu MOKHO paclpeesuTh 15 BBIMYCKHUKOB 110 TPEM paiioHaM, eciii B
OJIHOM M3 HUX UMeeTcs §, B APYTOM -5 U B TPEThEM — 2 BaKaHTHBIX MecTa?
3. B oanekrpuuke 12 BaroHoB. CKOJBKO CYIIECTBYET CIIOCOO0OB pa3MeIeHus 4 maccaxupos,
€CJIM B BaroHe J0JHKHO OBITH HE 00JIee OJTHOTO maccaxupa’?

3 BapuaHT
1. B suuuke 20 mapos, cpeau KOTopbix 12 0enbIx, ocTanbHble rosryobie. CKOJIbKUMUI
crocob6aMu U3 HUX MOXKHO BBIOpaTh 3 OeNbIX U ABa rojyObIX IIapa.
2. W3 15 kpacHbIX U 7 GenbIX TI1a1u0IycoB GopMUPYIOTCS OyKeThl. CKOJIBKHUMH CIIOCOOaMU
MO>KHO COCTaBUTh OYKEThI U3 YETHIPEX KPACHBIX U TPEX OEJbIX TIIaAH0TyCcOB?
3. CKOJBKO pa3NUYHbBIX CIIOPTUBHBIX TPOTHO30B MOTYT JaTh OOJIEIBIIKUKH IEepe/l HayalioM
NEPBEHCTBA M0 (PyTOOITY, €CIIM B BBICIIEH JIUTe YYacTBYIOT 15 KOMaHA U pa3birpbIBaeTCs TpU
MeIali: 30JI0Tasi, cepedpsiHas, Opon3oBas?

4 BapuaHT
1. B rpynne 20 ronowei u 10 geBymek. CKOJbKUMHU cIOCOOaMHM MOKHO BbIOpaTh TPEX
IOHOIIEH U ABYX JIEBYILEK /IS y4acTUs B CIETE CTYIEHTOB?
2. Kowmmanus nMeeT ueThIpe OT/elNa: MPOU3BOICTBEHHBIN, CHAOKEHH S, MEHEPKMEHTa U
Mapketunra. KonmuectBo mrozieit B otaenax 25, 36, 24 u 15 coorBerctBeHHO. Kaxapiii oTaen
coOupaercs MocaaTh OJHOTO MPEACTABUTENS Ha €KETOAHYIO BCTpeuy ¢ TUPEeKTOpoM. CKOIBKO
Pa3IMYHBIX TPYII MOKHO COCTaBUTH U3 YHCIAa pAOOTHUKOB KOMITAHUU?
3. Tlo cBeneHus reosioropa3Be ki, OAWH U3 12 y9acTKOB 3eMITH MOXKET COIeP)KaTh HE(PTh.
OpnHako KOMITaHUSI UMEET CPEeACTBA Ui OypeHUs TOJIbKO CeMU CKBaKHH. CKOJIBKO CII0CO00B
otOopa st OypeHus UMeeTCsl y KOMIIaHuu?

IMPAKTUYECKOE 3AHATUE Ne 2

Tema: Pemienue 3a1a4 ¢ HCIOJIb30BAaHHEM NIPABUJIA CYMMBI, IPAaBHJIA NIPOU3BEICHUA
Jucuumummna: EH. 03 Teopus BeposATHOCTEN U MaTEMAaTUYECKasi CTATUCTHUKA

Ieap npakTnyeckoi padboTsl:
Y4uTh pemars 3aa4u ¢ UCIOIb30BaHUEM IIPABUJIA CYMMBI, IPAaBUJIA IIPOU3BEACHUS

3agauyn npakTH4ecKoil padoThI:

1.IToBTOPUTH TEOPETUUYECKUI MaTEpUal [0 TEME IPAKTUUYECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUICHNS TEOPETUUECKOI0 MaTepraa.
3.BbInoIHUTH 334aHUS.

Conep)lcalme H NOCJIeA0BATEIbHOCTh BLINOJHEHUS 3aaHNil

JlanHble paBuiia BeCbMa HaAIIOMUHAIOT aJIreOpy COOBITHIA.
1) 3HaK «IUTIOCY» ClIeAyeT MOHUMATh U YuTaTh Kak coro3 UJIH.

3agauva 1
CryneHueckas Tpymnma coCTOUT U3 23 4enoBek, cpean Kotopbix 10 roHomel u 13 neByiek.

CKOJIBKHUMH cI0OcO0aMHU MOKHO BBIOpATh JABYX YEJIOBEK OJHOTO 1osa’?
Cﬂ
Pemienne: B TaHHOM ciiyyae MoJACYET ~ <% HE FOJUTCS, OCKOJIbKY 00Iee KOJIMYECTBO

COUYETaHMM BKJIIOYAET B ceOs U Pa3HOIOJbIE Maphl.


http://www.mathprofi.ru/teorija_verojatnostei.html
http://www.mathprofi.ru/osnovy_matematicheskoj_logiki.html

VYcioBue «BBIOpaTh IBYX YEIOBEK OJJHOTO MOJIa» MOAPA3yMEBAET, YTO HEOOXOIUMO BHIOPATh
JBYX IOHOIIIEH WJIM JABYX JIEBYIIEK, U YK€ cama clloBecHast OpMyIMpOBKA yKa3bIBaeT Ha
BEpPHBIN IMYTh PELICHHUS:

2 100 21810 9.10

T R y
crocob6amMy MO>KHO BbIOpaTh 2 IOHOIIEH;
I |.12. .
2 130 111213 12 13:?8
1121 11121 2

croco0amMu MOKHO BBIOpATh 2 JEBYIIIEK.
TakxuMm 00pa3om, JBYX YEIOBEK OJTHOTO 1moJa (03 pa3HHIIBI — FOHOIICH MJIU JCBYIIEK) MOXHO

BEGpaTH: o+ =45+78=123

OTtser: 123
[TpaBuiio yMHOXKEHUS KOMOMHAIIMIA:

cnocobamu.

2) 3HaK «YMHOXHTb» CIIEYeT HOHMMATh U YMTATh KaK coro3 M.

PaccMoTpuM Ty ke cTyIeHUYECKYIO TPYIIy, KOTOpas moliia Ha TaHIbl. CKOJIbKUMHU CIOCOOaMu
MO’KHO COCTaBUTb Mapy U3 FOHOLIU U JEBYIIKU?

Cl, =10 :
crioco0amMu MOKHO BeIOpath | roHOMIIY;

=13
crioco0amMH MOKHO BbIOpaTh 1 IeByIIKY.

Taxum 06pa3om, OJJHOTO IOHOITY M OJIHY JIEBYIITKY MOYKHO

Cp+ G5 =10-13=130 criocobamu.

BbIOpaTh:
Korna u3 kaxxaoro MHO>kecTBa BbIOMpaeTcs 1o 1 00bEKTy, TO CIPaBEUINB CIEAYIOIIMHA TPUHIUI
nojcuéra KOMOMHAIMI: «KaKAbIH 0OBEKT U3 OJJHOI'O0 MHOXKECTBA MOKET COCTaBUTh Hapy ¢
KaKIbIM 00BbEKTOM JIPYTOr0 MHOKECTBAY.

To ectb, Oner MOXeT MPUIIIACUTh Ha TaHel Jito0yto u3 13 neBymek, EBrennii — Toxe o0yro u3

TPUHALATH, U aHAJIOTMYHBIN BHIOOP €CTh Y OCTAJIbHBIX MOJIOJIBIX JIFOCH.

Uroro: 10-12=130 posmomxmbix nap.

Crnenyer OTMETHUTh, YTO B JAHHOM IIPUMEPE HE UMEET 3HAYCHHUS «UCTOPHsD 00pa30BaHUs Maphl;
OJTHAKO €CJIM NPUHATh BO BHUMAaHUE UHUIIMATHBY, TO KOJIMYECTBO KOMOMHAIIUI HY>KHO Y/IBOHUTb,
MOCKOJIbKY KaXkJast U3 13 AeByIlIeK To)Ke MOXKET MPUTTIaCUTh Ha TaHell JJro0oro oHoy. Beé
3aBUCHT OT YCJIOBUS TOW MJIM UHOM 3aaaun!

[Toxoxuii MPUHLIMII CIIPABEINB U JUIs 00JIee CI0KHBIX KOMOMHAIM, HAaIpUMEpP: CKOJIbKUMU
crocob6aMy MO>KHO BbIOpaTh JIByX IOHOIIEH M JIBYX JIeBYILEK Il yuacTus B cueHke KBH?
Coro3 U He1ByCMBICIIEHHO HAMEKAET, YTO KOMOWHAIIUHA HEOOXOIUMO MTEPEMHOKHUTH:

Clo- Cfy = 45- 78=3510 BO3MOXKHBIX DY apTUCTOB.

WupiMu c10BaMu, Kaxaas napa oHoIel (45 yHUKaIbHBIX Tap) MOXKET BBICTYIATH C JK000i
napoii feBymiek (78 yHUKaNbHBIX Map). A €cilIM pacCMOTPETh pacipeesieHHue poiei MexXTy
y4aCTHMKaMH, TO KOMOUHanui Oynet emé OobIue. ...

[IpaBmiio yMHOXKEHHS KOMOMHAIIMIM pacIpOCTpaHsAeTcsl M Ha OOJIbIIee KOJIUYECTBO
MHOXHUTENEH:

3agaua 2

CKOJIBKO CYHIECTBYET TPEX3HAYHBIX YHCEN, KOTOPhIE ACNATCA Ha 57
Pemtenne: 17151 HarAAHOCTH 0003HAUMM JIAHHOE YMCIIO TpeMs 3BE310UKaMu: ***

KoMmOunammu 6ynem cuutaTh MO pa3psiaM — C1esd Hanpaeo:.

1 _
Gy =3 uudp (1,2,3,4,5,6,7, 8 unmu 9). Honb He

TOAUTC, TaK KaK B 3TOM CJIydac 4YrcCJIO HepeCTaéT OBITh TpéXSHaLIHI)IM.

B paspso comen MoxHo 3anucats J1100yr0 U3


http://www.mathprofi.ru/osnovy_matematicheskoj_logiki.html

1 _
A BOT B pasps10 decsamkog («IOCepeHKE») MOKHO BRIOpATh M00Yyto u3 10 nudp: Cyp =10 .

ITo ycnoButo, 4UCIIO JOJKHO AETUThCS Ha 5. Uncno AenuTcs Ha S, €CliM OHO 3aKaHYMBAeTCs Ha S
au60 Ha 0. TakuM 0O6pazoM, B MIaIIEeM pa3psiiec HaC yCTPAuBaroT 2 MUQPHI.

0. Ch, - 2=9-10.2=180

Hroro, cymecrByer: TPEX3HAYHBIX YUCEI, KOTOPBIE JAEJISATCS Ha 5.

Cy- Oy 2
IIpu 3TOM NIpOU3BEICHUE pacirdpoBbiBaeTcs Tak: «9 cnocodbamMu MOKHO BbIOpaTh

undpy B pazpso comen m 10 cnoco6amu BEIOpaTh MUY B pa3pso decsaimkos U 2 criocodbaMu
B paspsio eOuHuY

N emi€ npoie: «kaxkaas u3 9 mudp B pazpsaoe comer KOMOMHUPYETCS ¢ Kaxmaoi u3z 10
udp paspsaoa decsimkos M € KaXKIA0M U3 ABYX MUPP B pazpsde eOuHuy».

Otger: 180

3amaua 3

CKOJIBKO CYIIECTBYET BBIMTPBIIIHBIX KOMOMHAIIUH U3 2 KapT MPH UTPE B «OUKO»?

Pemenne:

1 1
O, Ci=4.4=148
LI criocob6aMu MOKET OBITh CllaHa JAeCATKA U Ty3 («Kaxaasi IECATKA C KaXkIbIM

TY30M»);
41 24

221 2.2

2_

P =

crocob6aMu MOKET ObITh C/IaHa Iapa TY30B.

Hroro: Ci-Ca +C4 =16+6=22
OrtBert: 22

3agava 4
¥ Bacu noma xuByT 4 KOTa.

BBIUTPBIIIHBIC KOM6I/IHaI_[I/II/I.

a) CKOJILKMMH CIIOCO0aMM MOKHO PaccajuTh KOTOB IO yriaM KOMHAThI?

0) CKOJIBKUMU CIOCOOaMU MOKHO OTIYCTUTh I'YJISITh KOTOB?

B) CKOJIBKUMH crioco0amu Bacst MOXeT B3sITh Ha pyKH JBYX KOTOB (OJTHOTO Ha JIEBYIO, IPYTOro —
Ha TIPaByo)?

Pemenne: Bo-niepBhIX, BHOBB ClIeyeT 0OpaTuTh BHUMAHUE HA TO, YTO B 337a4e pedb UAET

0 pa3HbIX 00BeKTaX (Jake €CIU KOThI — OJJHOSIMIIOBBIE OJTM3HEIHI).

a) MesatanueKkotoB. J[aHHON HK3EKyIIMM OJBEPralOTCs CPa3y Bce KOThI

+ Ba)XHO MX PACMOJI0XKEHUE, T0O3TOMY 3/1€Ch UIMEIOT MECTO N€PECTAaHOBKH:

= |:
fi=4=24 croco6aMu MOXKHO PaccaiuTb KOTOB II0 yYIilaM KOMHATBI.

[Ipu mepecTaHOBKax UMEET 3HAYEHUE JIMIID KOJIWYECTBO PA3IMUYHBIX OOHEKTOB U UX B3aMMHOE
pacrionioxxenue. B 3aBucMMOCTH 0T HacTpoeHUst Bacs MOXeT paccakuBaTh >KHBOTHBIX
MOJIYKPYTOM Ha JIMBaHe, B PsiJl HA TIOJJOKOHHUKE U T.JI. — IEPECTAHOBOK BO BCEX CIIy4asx Oyaer
24. Kenaromue MOTYT A y1o0CTBa MPEICTaBUTh, UTO KOTHI PA3HOIBETHBIE (HAIpUMep, OEIbIid,
YEPHBINA, PHIKHUI U TTOJIOCATHIN) U IEPEUUCIUTh BCE BO3MOKHBIE KOMOWHAITUH.

0) CKONBKUMH CITIOCOOAMH MOXHO OTITYCTHUTb T'yJSITh KOTOB?

Hpez[nonaraeTc;I, YTO KOTBI XOIAT I'YJIATh TOJIBKO 4Y€PEC3 ABCPb, IIPU 3TOM BOIIPOC
nmoapaszyMeBaeT 0e3pa3Iuiue 1Mo MOBOAY KOJTMYECTBA )KUBOTHBIX — HA MPOTYJIKY MOTYT BBIUTH 1,
2, 3 nim Bce 4 KoTa.

CunTaeM Bce BO3MOKHBIE KOMOHWHAITUH:

1 _
Cy=4 croco0aMu MOKHO OTITYCTHTh T'YJISITh OJTHOTO KOTa (JITI0OOTO M3 YETHIPEX );
ot 4 24
f=——=——=
al.al 2.2

crocobaMu MOIKHO OTIIYCTUTH T'YJIATH JIBYX KOTOB (BapI/IaHTBI



MEPEUUCIUTE CAMOCTOSITENBHO);

3 _
Cy=4 croco0amMu MOYKHO OTITYCTUTh TYJISITh TPEX KOTOB (KaKOH-TO OJMH U3 YETHIPEX CHIIUT
JoMa);

4+ _
Ty =1

cImocoOOM MOKHO BBIITYCTUTH BCEX KOTOB.
HaBepHoe, BbI I0TraJaJInCh, YTO MOJYUCHHBIC 3HAUCHUA CICAYCT IPOCYMMHUPOBATH:

1 2 3 4 _ -
CatCa+Ci+ 0 =4+6+4+1=15 Croco0aMu MOKHO OTITYCTHTh T'YJISITh KOTOB.

OHTy3MacTaM Ipeylaraio yCJIoKHEHHYIO BEPCHUIO 331a4k — KOTAa JIF000# KOT B JH000H BBIOOpKE
cilydaifHBIM 00pa30M MOJKET BBINTH Ha YIHUILy, KaK 4epe3 ABEpb, TaK U uepe3 OKHO +Ho-oFaxka.
Kombunanmii 3ametHo pubaButcs!

B) CronbKuMU criocobaMu Bacst MOXKeT B34Th Ha PyKH JIBYX KOTOB?

Cutyarus npeamnosaraeT He TOIBKO BEIOOp 2 )KMBOTHBIX, HO M UX Pa3MeIIeHHE M0 PyKaM:

2 _ —
A =34=12 oco6amu MokHO B3ATH Ha PYKH 2 KOTOB.

2 _
Bropoii BapuaHT pemieHus: C4 =% crocoGamu Moo BBIOpaTh ABYX

B=2=2 i BE=6-2=12

KOTOB H Croco0aMHu MOCAIUTh KAMKIYIO Tapy Ha PYKH:
OtBet: a) 24,06) 15,8) 12
3apava 5

B nmu¢r 12-3Taxknoro noma cenu 3 naccaxkupa. Kaxaplif He3aBUCUMO OT JPYTUX ¢ OJUHAKOBOM
BEPOSATHOCTHIO MOYKET BBIUTH Ha JII0OO0OM (HauMHas co 2-10) 3Ttaxke. CKOJIBKUMHU CIIOCOOaMHU:

1) maccaxupbl MOT'YT BBIUTH Ha OJTHOM U TOM K€ 3TaXE (NOPAOOK 8bIX00a He umeen 3Ha4eHus),
2) nBa yelIoBeKa MOT'YT BBIMTH Ha OJJHOM 3TaXe, a TPETHI — Ha JIpyroM;

3) J1r01M MOTYT BBIMTH Ha pa3HbIX ATaXKax;

4) macca)Xupbl MOTYT BBIUTH U3 TU(TA?

Pewenue:

1 _
1) “1n=11 ¢rocoBamu Moo BBIOpATH 3TaX 7Sl BBIXO/1a BCEX MMAaCCaXHUPOB.
I .
2 = 111 :10 11:55
1. 21 2

2) croco0aMu MOKHO BBIOpaTh 2 Taxa JJIs BBIX0J1a TTACCaXKUPOB
(Hanmpumep, 6-i u 11-i sTax).

2=3 .
3 CHOCOﬁaMI/I MOXHO BLIGpaTL I[Byx YCJIOBCK JIA BBIXOJAAd HA OAHOM 2TaXKeE (TpeTI/II/I

BBIMJIET Ha Ipyrom 3Taxke). Hampumep:
6T f11 sTaum

Thang + Haos | Twoes
Tang +Troca ! Hads
Hads + Troeca | Toaus

Kpowme Toro, mo0yto mapy u «0JJHHOKOTO YeJIOBEKa» MOKHO TIOMEHSTh dTaKaMu:
11 arax {6 aTam

Tana + Hacs f Hroca
Tana + Mwocal Hada
Hada + Hrocal Tans

Taxum oOpa3oM, 171 KaKI0H mapsl aTaxen (55 yHUKaIBHBIX COUETaHUN)

G B=4=6

BO3MOKHO CII0CO00B BbIXO/la ITaCCAXKUPOB.



C - & =55.6=330

[To npaBuy yMHOXEHHSI KOMOMHAIMI: croco0am 2 maccakupa MOTyT

BBIATH HA OJTHOM 3TaXE, a TPETUI — Ha APYTOM 3Taxe.

3 _ —
3) 4,=9-10-11=330 croco0aMH MacCaKUPbl MOT'YT BBINTH HA Pa3HBIX 3TaXKax.

: 111 9.10.11

— - =165
g3 é

Croco6aMu MOKHO BBIOpaTh 3 3Taxa

Bropoii BapuaHT penieHus:

B=3=6

JJIA BBIXOJA U crocodbamu IEPECTAaBUTH IMACCAXKHUPOB 110 KaX(HOﬁTpOﬁKe 3Ta)KCI>i;

CT - B =165 6= 990

CJICA0BATCIIbHO, ITACCAXKUPBI MOI'YT BBIATH Ha PAa3HBIX 3TAXKaAX croco0amu.

4) Crioco0 nepBbIii: CyMMHUpPYEeM KOMOMHAIIMU TIEPBBIX TPEX MMYHKTOB:

1 2 2 3 _ —
Cu+Ch A+ 4, =11+330+330 = 1331 CIOCOOOM MacCaXUPBI MOTYT BBIWTH U3 TU(TA.

Crnioco6 BTOpOIi: B 00111eM ci1ydae oH Oosiee panroHasieH, 0oiee Toro, mo3BojsieT 000HTHCH 0e3

1 _
PE3YJIBTaTOB MPEABIAYIINX ITYHKTOB. Paccy k1eHus TakOBBIL: “n=11 chocobamu moxker soiiitn
y Ch=11 y y
1-# maccaxup u3 nmuprau 11 crioco0amMM MOKeT BBIUTH 2-i

Cy, =11

MACCaXHUP H crioco0amMu MOKET BbINTH 3-1 maccaxup. [1o npaBmily yMHOKEHUS
1 1 o~ qqE
KOMOWHAIINH: Ch-Ch- Gy = 1111 11=1T = 1331 CIocoOOM MOTYT BBIITH TPH Y€IOBEKa
Otset: 1) 11; 2) 330; 3) 990; 4) 1331
3amaua 6

CryneHueckas Tpymnna coCTOUT U3 23 uenoBek, cpean KoTopbix 10 roHomel u 13 neByiek.

CKOJIBKMMH CITIOCO0aMH MOXHO BBIOpaTh ABYX YEJIOBEK OJIHOTO Tosa?
2
Pemienue: B 1aHHOM ciy4yae MOACUET ~ 2* HE FOJUTCS, TOCKOJIBbKY 00lIee KOJTUYECTBO

COUYETAHHI BKJIIOYAET B CeOS U Pa3HOIOJbIE Taphl.
YcnoBue «BpIOpATh ABYX YETOBEK OJJHOTO IOJIay MOAPa3yMeBaeT, UTO HEOOXOAUMO BHIOPAThH
JIBYX IOHOIIIEH MJIM JABYX JIEBYIIEK, U YK€ caMa clIoBecHast OpMyITUpOBKa yKa3bIBaeT Ha
BEPHBIN ITYTh PELICHHUS:

2 100 B1-%.10 %10

TR T R .
croco0amMH MOKHO BbIOpaTh 2 IOHOILEH;
I .12 .
2 2 130 111213 12 13:?8
1121 11121 2

Croco0aMy MOKHO BBIOpaTh 2 I€BYIIEK.
Taxum 0Opa3oM, IByX 4eJIOBEK OJHOTO MoJia (0e3 pa3HUIIbl — FOHOIIEH MJIN JIEBYIIEK) MOXKHO
2 a _
BHIGpATE: O +CE =45+78=123

OTtBer: 123
3anaua 7. B marazune «Bce aiis yas» ecTh 6 pa3HbIX Haiek U 4 pa3Hbix omoamna. CKoiabKo

cnocobamu.

BApUAHTOB YaIlIKU U OJII0/I11a MOKHO KYIHUTh?

Pewienue.

Yamky MBI MOXeM BbIOpaTh 6-10 criocobamu, a Oiroane 4-s1 ciocodamu. Tak kak Ham HaJIO
KYIUTh Napy Yalky u OJroALe, TO 3T0 MOKHO caenarth 6 - 4 =24 cnocobamu (110 MpaBUITy
IPOU3BEICHUS).

Otser: 24.

3angaua 8. [Ipu BcTpede KaKIbIi U3 JIpy3el Moxkaa IpyromMy pyky. CKOJIBKO BCEro ObLIO
PYKOIIOXAaTH, €CIIM BCTPETUIIUCH 6 Ipy3ei?

Pemenne:
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B ogHOM pyKOTOKaTHU paBHONPABHO YYaCTBYIOT JIBa YETOBEKa. 6 Apy3ei 00hETUHSIUCH B
TpyIIIBI 0 2 6€3 yuéTa mopsiika clieIoBaHus. Takue rpynimupoBKH (BRIOOPKH ) HA3bIBAIOTCS
couetanusiMu. HYucio coderanuii onpezensem no Gopmyie

Ce? = 61/21/(6 - 2)! = 6!/21/4! = 5-6/2 = 15.

Ortser: 15.

Jlyist yeremHoro penieHnsi KOMOMHATOPHBIX 3a/1a4 HAJIO €IIIe U MPaBUIHLHO BEIOpaTh GopMyITy,
M0 KOTOPOI MCKaTh KOJUYECTBO HYXHBIX COSAMHCHHIA. B 3TOM MMOMOXET clenyromnas cxema:

Bidtep opryan

VVIEMEARTEY 5 SOPLIE [MIMESISNE VIAANE § (UEIEMNaY

Hapertansscs Posomenss Covttaman
te: sunryeedl o) smspone 1 oy gens

-
M i G0l

3agaua 9. Haiigure KOMM4ecTBO TpEeX3HAUHBIX YHCEN, KOTOPBIE MOKHO COCTaBUTH U3 mudp 1, 2,
3,4,5,6,7, ecti mudpbI B YUCIIC TTOBTOPSITHCS HE MOTYT.

Pewenne.

Jist BeIOOpa hOpMyITBI BBISICHSEM, YTO JJISl YUCEIT, KOTOPBIE MBI OY/IEM COCTaBIIATH, IIOPSIOK
YUUTBIBAETCS U HE BCE 3JIEMEHTHI OJIHOBPEMEHHO BBIOMPAIOTCS. 3HAUUT, 3TO COCTUHEHUE —
pasMerienue u3 7 3neMeHToB 1o 3. Bocnonb3yeMes hopmynoit amns uncna pazmenieHuii: A73 =
7(7-1)(7-2)=7"-6-5=210 uncemn.

Otser: 210.

3agaua 10. CKOIBKO CYIIECTBYET CEeMU3HAYHBIX TeJIe()OHHBIX HOMEPOB, B KOTOPBIX BCe MU(PHI
pa3Hble, @ HOMEp HE MOXKET HaYMHAThCSI C HYJs?

Pemenne.

Ha nepBblit B3r1s11 9Ta 3a1a4a Takas ke, Kak U IpeablIylias, HO CI0KHOCTh B TOM, YTO HAJl0 HE
YUYUTBIBATh T€ COEAMHEHUS, KOTOPbIE HAYMHAIOTCS C HYJISA. 3HAUUT HEOOXOAUMO U3
cymectByromux 10-Tu nudp cocTaBUTh Bce CEMU3HAYHBIE HOMepa Telne(oHOB, a TOTOM OT
MOJYYEHHOTO YHCIIa OTHATh KOJIMYECTBO HOMEPOB, HAUMHAIOIUXCs ¢ Hys1. Dopmyna Oyner
UMETh BUJL:

Al107-A%=10-9-8-7-6-5-4-9-8-7-6-5-4=544320.

Otsert: 544 320.

3agaya 11. CkoapKUMHU CIOCOOAMH MO>KHO PacCTaBUTh Ha MOJKE 12 KHUT, U3 KOTOPBIX 5 KHUT —
3TO COOPHUKHU CTUXOTBOPEHUM, TaK, YTOOBI COOPHUKH CTOSUIH PSAOM?

Pemenue.

CHayazna nmpuMeM 5 COOPHUKOB YCIIOBHO 32 OJHY KHUTY, TOTOMY YTO OHHU JOJIKHBI CTOSITh
psanoM. Tak kak B COEIMHEHUH CYIIECTBEHHBIM €CTh MOPAIOK, U BCE DIEMEHTHI HCIIOJIb3YIOTCA,
3HAYUT 3TO IEPECTAHOBKU U3 8 3y1IeMeHTOB (7 KHUT + ycioBHas 1 kHura). Mx konuuectso P8.
Janee Oyaem mepecTaBisiTh MeXIy COOOM TOJIBKO COOPHUKU CTHXOTBOPEHHA. DTO MOXKHO
caenatb PS cnocobamu. [1ockoabKy HaM HY>KHO pacCTaBUTh U COOPHUKH, U APYTHe KHUTH, TO
BOCTIOJIb3yeMCsl TpaBUIIOM IpousBeaeHus. CnenoBarenbHo, P8 - PS5 = 8! - 51. Yucno cnocoboB
Oyzaer O0JIBLINM, IOITOMY OTBET MOXHO OCTaBUTh B BUJE IPOU3BENCHUS (DaKTOPHAIIOB.

Ortsger: 8! - 5!
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3anaua 12. B xnacce 16 ManpuukoB u 12 neBouek. J{i1st yOOpKH TEppUTOPUH BO3JIE IIKOJIBI
HY)XHO 4 Masiburka ¥ 3 1eBOYKH. CKOJIBKUMU CITOCOOaMU MOYKHO UX BBIOPATh CO BCEX YUICHUKOB
Kiacca?

Pemenne.

Cuauana otnensHO BeiOepeM 4 manbunka u3 16 u 3 neBouku u3 12. Tak kak mopsIok
pa3MeIIeHHs HE YYUTBIBACTCS, TO COOTBETCTBEHHBIE COSIUHEHUS — COUeTaHus 0€3 MOBTOPEHUH.
YuuThiBasi HEOOXOAUMOCTh OJJHOBPEMEHHOTO BbIOOPA U MAJIbUYUKOB, U JIEBOYEK, UCIIOJIB3YEM
MIPABUIIO MPOM3BECHUS. B pe3ynbrare uncio crnoco0oB OyIeT BEIYUCISITHCS TAKHM 00pa3oM:
Cl164 - C123 = (16!/(4! - 121)) - (121/3! - 9)=((13-14-15-16)/(2-3 - 4)) (10 - 11 - 12)/
(2 - 3)) =400 400.

Otset: 400 400.

3anaua 13. Ckonbkumu cioco6amu 10 GpyTOOIBHBIX KOMaH MOTYT Pas3bIrpaTh MEXKIY COOO0M
30J10ThI€, OpOH30BBIC U CepeOpsIHbIC Meaanu?

Pemienue.

Ha nbenecrane nouéra Haxonarcst 3 koMaH bl u3 10, ¥ 1711 HUX OYEHb CYIIECTBEHHO, KTO KaKOe
MECTO 3aHsJI, T.€. OPsAOK ciieqoBanus. CocTaBlI€HUE TPYIII C yY€TOM MOPsIKA CICOBAHUS -
pasmemnienus. Yucno pazMeneHnuii onpeaesnseM mno hopmyse

A10® =101/(10 - 3)! = 10!/7! = 8-9-10 = 720.

Hpyroii cioco0 pemieHust ¢ ucnonb3oBanuem M-mpasuiia, kak B 3anade 26. OqHako, yeM Ooubliie
BBIOOpKA, TeM y/i0O0Hee cpa3y MPUMEHSTh TOTOBYIO (OpMYITy.

Otser: 720.

IMNPAKTHUYECKOE 3AHATHUE Ne 3

Tema: BoiunciieHue BepoiTHOCTel cOOBITHI 0 KiIaccH4ecKoil (hpopMyJie onpeneeHust
BEpPOSAATHOCTH.
Hucnurnnuna: EH. 03 Teopus BeposiTHOCTEH 1 MaTeMaTHYECKasl CTaTUCTHUKA

eap npakTnyeckoi padboTsI:
dopMHpOBaHUE YMEHUH pelIaTh 3a7aui, UCIOIb3Ys KIACCUYECKYIO (hOpMYITy BEPOSTHOCTH.
3akperuieHe yMEHUH peliaTh 331a4K, UCTOIb3Ys OIpeiesIeHUs U (POpMYJIbl pa3HbIX BUI0B
KOMOUHaIMii 6e3 MOBTOPEHUH U ¢ TOBTOPEHUSIMU. PeraTh 3a1auu, UCTIONIb3Ys paBuiia
KOMOWHATOPUKH.

3aiauyu NpaKkTU4ecKoil padoThbI:

1.IToBTOpUTH TEOPETHUECKUI MaTepuall IO TeMe NIPAaKTUIECKOH paboThI.
2.0TBETUTH Ha BOIIPOCHI [l 3aKPEIUIEHUS] TEOPETUUECKOTI0 MaTepraia.
3.BbInOIHUTE 3a8aHUS.

Coaep:xaHue ¥ MOCJEA0BATEIbHOCTH BbINOJHEHUS 3a1aHHI
Tect «jIeMeHTbl KOMOUHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEI»
Bribepute ofuH npaBuiIbHBINA OTBET.
1. He BepHO XapakTepu3yeT NOHATHE KKOMOMHATOPHUKA) yTBep K/IeHUe:
a) KomOunaTopuka — paszien MaTeMaTHKH, TOCBAIIEHHBIN PEIICHUIO 3a71a4 BBIOOpa 1
PacoJIOKEHUs FIIEMEHTOB MHOKECTBA B COOTBETCTBHHU C 3aJaHHBIMH YCIOBUSMHU
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06) KomOunaropuka — pa3aen MaTeMAaTHKH, B KOTOPOM M3y4aeTcsl, CKOJIbKO Pa3InYHbIX
KOMOWHAIIHHA, YIOBJIETBOPSIOMIUX TEM WUJIH WHBIM YCIIOBHUSIM, MOKHO COCTAaBUTH U3 3aJJaHHBIX
00BEKTOB

B) KomOuHaTOpHKa — OIMH U3 pa3[elIOB MaTEMATUKH, KOTOPBI TPUOOPEI BAXKHOE 3HAUYCHUE,
B CBSI3U C UCIIOJIb30BAHUEM €TO B TEOPUU BEPOSITHOCTEH

r)  KomOunaTopuka 3aHMMaeTCs UCCIIEOBAaHUEM 3aKOHOMEPHOCTEH B MACCOBBIX SBIICHUX
2. He BepHO XapakTepu3yeT NOHATHE KKOMOUHATOPHBbIE 32Ja4N» YTBEPKIEHHUE:

a)  3agaum, TpeOyIOIIME OCYIIECTBIATH NEpedOp BCeX BO3ZMOXKHBIX BAPHAHTOB MIIH
MOJICYMTHIBATH UX YHCIIO, HA3BIBAIOTCS KOMOMHATOPHBIMU

0) «Ocobas mpuMeTay KOMOWHATOPHBIX 33/1a4 - BOIPOC, KOTOPBIA MOYXHO CPOPMYIIUPOBATH
TaK, YTOOBI OH HAUMHAJICS clIoBaMU: «CKOJIBKUMH CIIOCOOAMH. . .»

B) KomOuHaTOpHBIC 331a41 HCCICIYIOT 3aKOHOMEPHOCTH TIOSIBIICHHSI CITy9alHBIX COOBITHIA
r)  KomOuHaTOpHBIE 3a/1a4M CBSA3aHBI C COCTABIICHHEM PA3JIUMYHBIX KOMOMHAIIUH 13
UMEIOIINXCS DIIEMEHTOB

3. CoenuHeHHs, KOTOpPbIE COCTOSIT U3 OTHUX M TEX Ke IJIEMEHTOB U OTJIMYAIOTCS TOJLKO
MOPSAAKOM HX PACHOJI0KEHUS — ITO:

a)  TEepecTaHOBKHU

0) pa3menieHus

B)  COYCTaHHS

4. CoeauHeHHs, KOTOpPbIe OTJIHYAIOTCS APYT OT APYra Jaubdo HaGopoM 3J1eMeHTOB, JTU00
MOPSIKOM HX PACTIOJIO0KEHHS — ITO:

a)  TepecTaHOBKU

0) pa3menieHus

B)  COYETaHUs

5.  Bbruucaure: 14!/12!

a) 7/6
6) 14
B) 120
ry 182

6. CKOJIbKO pa3JMYHbIX TPEX3HAYHBIX YHCEJT MOKHO 3alIUCATh, HCNOJAb3YH HHppsI 0, 1,

a) 12
0) 24
B) 48
r) 220

7. CKOJbKHMH CIIOCO0AMHU MOKHO MOCTABUTH HA MOJIKe 4 pa3ju4Hble Ba3bl?
a) 12

6) 24
B) 48
r) 220

8. CKo0JbKO Pa3IHYHBIX JIBY3HAYHBIX YHCeJ MOKHO 3aNMCATh ¢ MOMOIIbIO udp 5, 6, 7,
8 npu yci10BMH, YTO B KaXkK/10# 3211 CH HET OAMHAKOBBIX udp?

a) 12
0) 24
B) 48
r) 220
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9. CKOJbKO pa3jJM4YHbIX AKKOPAOB, CO/Iep:KalMX 3 3ByKa, MOKHO 00pa3oBaTth u3 12
KJIABHMII OJHOM OKTABLI?

a) 12
6) 24
B) 48
r) 220

10. B 3anucu pa3io:xxkenus 6unoma Hprotona:

a)  YHKCIJIO WICHOB MOJIy4aeMOI0 MHOTOWICHA HA €IUHHILY MEHBIIIE TTOKa3aTess CTeIICHN
OuHOMa

0)  YHUCIIO WICHOB MOJy4aeMOT0 MHOTOYJICHA COBIAACT C IMOKAa3aTelIeM CTEIICHH OMHOMA
B)  KpaliHHe OMHOMHUATIbHBIC KO3(PHUIIMEHTHI BCEr1a paBHbI |

F) IIOKa3aTeCJIn CTCIICHU IIEPBOIr0 U BTOPOT'O CJ1ara€Moro OuHOMA II0CJIC€10BATCIIBHO Y6BIBaIOT

Ha eIMHUIY
11. He BepHO XapakTepu3yeT NOHATHE «10CTOBEPHOE COOBITHE)» YTBEP:KIeHHe:

a)  CoObITue Ha3bIBACTCA JOCTOBEPHBIM, €CIIM B IAHHOM OITBITE€ OHO 0053aTEIbHO HACTYITUT
06) JocroBepHoe cobbiTHE 0603HavaeTcs U

B) BeposTHOCTH OCTOBEpHOrO COOBITHA paBHa 1

T) O0beHEeHNE TOCTOBEPHOTO M HEBO3MOKHOTO COOBITHI SIBJISIETCS ITyCTHIM MHOKECTBOM
12. He BepHO XapakTepu3yeT NOHSATHE KIPOTHBOMOJI0KHbIE COOLITHSD> YTBEP:KIeHHE:

a) [IpoTuBOMONOKHBIE COOBITHS HE MOTYT MPOU30MTH OHOBPEMEHHO B OJIHOM HCTIBITAHUH
6) CoObITHe, MPOTUBOIOIOKHOE COOBITHIO A, 0003HaUaeTCs

B) CymMma BepOSITHOCTEH MPOTUBOIOIOKHBIX COOBITHIT paBHa 0

r)  IlepecedeHre MPOTUBOMOIOKHBIX COOBITHI SBISETCS ITYCTHIM MHOKECTBOM

13. CoobITHsI A 1 B Ha3bIBaIOTCSI HECOBMECTHBLIMH, €CJIN:

a)  TIOSBJICHHE OJHOTO M3 HUX MCKIIOYAET MOSBJICHUE IPYTOro

0) MOSIBJIEHHE OJHOTO M3 HUX HE HCKIIIOYAET MOSABJIEHUE IPYroro

B)  coOBITHE A MPOUCXOIUT TOT/IA U TOJIBKO TOT/Ia, KOTJa HE MIPOUCXOTUT coObITHE B

T) HE TIPOUCXOAUT XOTS OBl OJTHO U3 ITUX COOBITUI

14. CoObITHsI A B B Ha3BIBAIOTCSA COBMECTHBLIMH, €CJIH:

a)  MOSBJICHHE OJHOTO U3 HUX HUCKIIOYAET MOSBICHUE IPYTOro

0) MOsIBJIEHHE OJTHOTO M3 HUX HE MCKIIIOYAET MOSABIEHUE IPYroro

B)  coObITHE A TTPOUCXOJMT TOT/IA U TOJIBKO TOT/Ia, KOTAa MPOUCXOIUT coObiTHE B

I)  OPOUCXOIUT XOTA OBl OTHO U3 3TUX COOBITUI

15. BoisicHHTE, B KAKOM U3 CJIy4aeB cOObITHSI A U B SIBJISIIOTCSI HE3aBUCHUMbBIMH:

a) PA)=0,1;P(B)=0,7;P(AB)=0,7

6) PA)=0,2;P(B)=04;P(AB)=0,6

B)  OIBIT COCTOUT B MOCJIEIOBATEILHOM H3BATHH KapT U3 KOJOJbI, A — U3bsTa KapTa
O0yOHOBOI MacTu; B — u3baT TY3

I)  OIBIT COCTOUT B CTPeIbOE M0 MUILIEHU U3 ABYX OPYAHM, A — MMOomajaHue U3 NepBoOro
opynus; B — nomnaganue u3 BTOporo opyaus

16. Ha cToJ OpocaroTcsi 1Ba UTPAJbHBIX Kyouka. PaccMoTpuM coObITHSI: A — HA IEPBOM
KyOuke 5 ouxoB; B — Ha BTopom kyOuke 5 ouxoB. Cymma codbiTHii A + B 03Hauaer, uro:
a)  TOJBKO Ha OJTHOM M3 KYOWKOB BBINIAJIO 5 OYKOB

6) Ha o0oux KyOMKax BBINAJIO 110 5 OYKOB

B)  XOTs Obl HAa OJJHOM KYOMKE BBINAJIO 5 OUYKOB

)  HU Ha OJJHOM U3 KYOMKOB HE BHITIAJIO 5 OYKOB
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17. B xopoo0ke 3 GesbIx, 4 YepHBbIX, 2 KpacHbIX apa. Hayrag BbIHUMaeTcs OAUH U3 HUX.
BeposiTHOCTB TOT0, 4TO BHIHYJIM 0eJIbIi IAP, pABHA:

a) 13
6 23
) 5/9
r) 7/9

18. U3bsATa 01HA KapTa U3 K0JI0AbI B 36 KapT. BeposiTHOCTH TOr0, 4TO 3TO JaMa WJIH
KOpOJIb, paBHA:

a) 1/4
6) 1/9
B) 2/9
r) 89

19. CraTrucTuka Kak Hayka copMHUPOBAJIACH:

a) B 17Beke

0) B 18Beke

B) B 19 Beke

r) B 20 Beke

20. TlpeameToM MaTeMATHYECKOH CTATUCTHKH SIBJISIETCS U3y4YeHHe:

a)  ciIyyailHbIX BEJIMYUH

06)  ciay4aiHbBIX COOBITHI

B)  BEpOSTHOCTEH COOBITUI

I)  YHOPSIOYEHHBIX COBOKYITHOCTEN

21. Kakoe u3 yTBep:KIeHHUIl He BEpHO:

a) TUCTOIpaMMa 4acTOT UMEET BUJ| CTYIEHYATON uarpaMmbl

0) wiomank GUTYPHI O TUCTOIPAMMON OTHOCHUTEIBHBIX YaCTOT paBHA |

B)  C [IOMOLIBIO THCTOIPaMMBI [TPEICTABISIOTCS JAHHbBIE TaOIUIIBI PacIpeleICHUS
JUCKPETHOM CIIy4allHOM BEJIMYUHBI

r)  IJoU@aas GUrypsl IOJ TUCTOIPAaMMOI YacTOT paBHa 00BEMY BBIOOPKHU

22. Kakoe u3 yTBep:K1eHHUIl He BEpHO:

a)  pacnpezesieHue 3HaYeHUM JUCKPETHOM CIIydyaliHOM BEJIMYMHBI IPECTABIISAETCS B BUAC
HOJIMTOHA YaCTOT

0) MOJUIOH YacTOT UMEET BUJ CTYNEHUaTON JuarpaMmsl

B)  IOJHUIOH OTHOCHUTENBHBIX YACTOT UMEET BU/JI JIOMAHOW JTMHUU

T) MOJIUTOH OTHOCUTENBHBIX YaCTOT XapaKTEPU3YET paclpeaeieHue 3HaYCHUIN CIIy4aiiHOM
BEJIMYMHBI [10 OTHOCUTEIbHBIM 4aCTOTAM

23. Ilycth ciayvaiiHasi BeinunHa X — IHeBHasi BbIPa0oTKa pa6oyux Opuraibl.
MareMaTu4ecKkoe 0KUAaHue C1y4ailHON BeIMYHHBI X — 3TO:

a)  cpenaHss BeIpaboTKa pabouux 3a CMEHY

6) TunuyHas BeIpaboTKa pabouux Opurajsl

B)  pa3jauyHe B BRIPaOOTKE pabodymx

T) CTaOMIBHOCTD Pa0b0THI OpUTaIbI

24. Tlycth ciryvyaiiHasi BeTHYHMHA X — KOJIU4YECTBO MPOJAHHBIX 32 IeHb TOBapPOB.
Jucnepcus ciay4yanHoi BeJMYMHbI X HHTEPIPETHPYETCH KaK:

a)  CpeIHECYTOYHbIE IIPOAAKU

0) TUNUYHBIN THEBHOI 00BEM MPOJAK

B)  pa3nuuue B 00beMe THEBHBIX MPOJaxK

r)  cTaObWIbHOCTH TOPTOBIU
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25. YkaxkuTe BepHOe YTBep:KlAeHue:

a)  CymmMa yacToT B TabauIle pacipe/eieHus] 3HaUeHUH CTydailHON BeJTMYMHBI paBHA |
6) CymMa OTHOCHUTETBHBIX YACTOT B TAOJHUIIE pacTpeieiiCHUs] 3HAUCHUN CITydyailHON
BEJIMYMHBI paBHa |

B) BriOopka MOXeT UMETh JIBe MeHUaHbI

r)  BbiObopka MOXeT HE UMETh MEIUAHBI

26. Yka:kuTe HEBEpPHOE YTBEp:KIeHHeE:

a) CymMa yacToT B Ta0yuIe pacrpeieieHus 3HaUeHUH cIy4aiiHOM BeTMYUHBI paBHA 00bEMY
BBIOOPKU

6) CymMa OTHOCHUTEIBHBIX YaCTOT B TAOJUIIE pacIpeIeieHNUs 3HaUCHUN clTydaifHOM
BEJIMYMHBI paBHA 00bEMY BBIOOPKH

B)  BpiOopka MOKeT UMETh B MOJIbI

r)  Bsibopka MOXXET HE UMETh MO/IbI

n)  Cpennee apudmMeTHIECKOE MOKET HE COBIAJATh HU C OJTHUM 3HAYCHUEM BBIOOPKU
e) Menuana MOXeT HE COBIAIaTh HU C OHUM 3HAYE€HUEM BBIOOPKH

27. Haiinute pa3max Beidopku: 21,6; 12,6; 37,3; 16,4; 12,6:

a) 12,6

0) 164

B) 20,1

T) 24,7

28. Haiinute Mmoay BbiGopku: 3,8; 7,2; 6,4; 6,8; 7,2:

a) 34

0) 6,28

B) 6,8

) 7,2

29. Haiinute Menquany Boioopku: 21,65 12,65 37,3; 16,4; 12,6:
a) 12,6

6) 164

B) 20,1

r) 24,7

30. Haiinute cpenHee apupmernyeckoe Boidopku: 3,8; 7,2; 6,4; 6,8; 7,2:
a) 34

0) 6,28

B) 6,8

r) 7,2

Pemenne 3apau

IIpumep 1. ITycTs B ypHE cOAepKUTCS 6 OMHAKOBBIX IIAPOB, MPHYEM 2 U3 HUX - KpacHbIe, 3 -
cuHue u 1 - 6enbiil. KakoBa BO3MOXHOCTb BBIHYTh Haylauy U3 YpHbI LIBETHOH 1m1ap? MoHO Jn
0XapaKTepU30BaTh 3Ty BO3MOXKHOCTh YUCIOM? OKa3bIBA€TCS MOXKHO. DTO YUCIIO U HA3bIBAETCS
BEPOSITHOCTHIO COOBITHS A (IOSBICHUS IIBETHOTO 1mIapa). Takum o0pa3oM, 6epoasmHoCHb eCiitb
uucno, xapaxKmepusylouiee cmenensb 603MOMCHOCIU NOAGIEHUA COObIMUAL.

Kaxxaplit 13 BO3MOKHBIX Pe3yJbTaTOB UCIIBITAHUS (B IpUMepe 4, UCTIBITAHHE COCTOUT B
W3BJICUCHHH 1Iapa U3 YPHBI) HA3BIBACTCS 2J1EMEHMAPHBIM UCXO0OM.

Te sneMeHTapHbBIE UCXObI, B KOTOPBIX HHTEPECYIOlIee HaC COOBITUE HACTYIACT,

Ha3bIBAIOTCS H1a20NPUAMCIMEYIOWUMU YTOMY COOBITHIO. B mpuMepe 4 61aronpusTcTBYIOT
COOBITHIO A (TTOsIBIIEHUE LIBETHOT'O I1apa) 5 UCXOJIOB.
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CoObITHS HA3BIBAIOTCS PAGHOGO3MONCHBIMU, €CITH €CTh OCHOBAHMSI CUMTATh, YTO HE OJTHO U3 HUX
He sBJIsieTcs 0oJiee BO3MOKHBIM, YEM JIPYTOe.

IIpumep 2. [TossBIEHNE TOTO WIJIM MHOTO YUCJIA OYKOB HA OPOIIICHHOM MTPAIBHOM KyOUKe —
PaBHOBO3MOYHbBIE COOBITHS.

Bepoamnocmoio P(A) coObiTHs A Ha3bIBAIOT OTHOIIICHHUE YUCiIa OJaroNnpUsTCTBYIOIMHUX ATOMY
COOBITHIO HCXOJIOB K OOIIIEMY YHCITy BCEX PABHOBO3MOXHBIX HECOBMECTHBIX AJIEMEHTAPHBIX
HCXO0JI0B, 00pa3yIoLX NOJIHYIO rpynny. Bepoamnocms P(A) coObiTus A onpeensieTcs mo

dbopmyie

Py =2
H 1

r7ie M — YUCII0 JIEMEHTAPHBIX UCXOJI0B, OJIArONPUATCTBYIONIHMX A; N — YHUCIIO BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX UCXO/I0B HCIIBITAHUSI.
B npumepe 4 Bcero 31eMeHTapHBIX HCXO0B 6; U3 HUX 5 OJIarONpUSATCTBYIOT COOBITHIO A.
Cre0BaTeIbHO, BEPOSITHOCTH TOTO UTO B3ATHIH Iap OKaKeTCs BETHBIM, paBHa P(A) = 5/6.
IIpumep 3. Onpenenutb BEpOATHOCTH BBINAJAEHHSI HEYETHOIO YK CIIa OYKOB Ha KOCTH.
Pewenue. Tlpn 6pocanuu KocTu coObITHE A — «BBITIAJI0O HEUETHOE YHCIIO OYKOBY» MOXKHO
3amucaTh Kak moaMHOxecTBO {1, 3, 5} mpocTpancTBa ucxomos {1, 2, 3,4, 5, 6} (puc. 1).

5 s G
g 115 2
* i, G

Puc. 1. IIpocTpaHCTBO HCXO0/I0B MPH OPOCAHUU KOCTH
Uwcno Bcex paBHOBO3MOXKHBIX UCXOJI0B N = 6, a YUCIIO OJIaronpusTHBIX
coonrTHi0O A — M = 3. CaegoBaTeabHO,

-
LE
L

i1
F{A}=E=E.

IIpumep 4. B ypHe HaxoauTces 7 mapoB: 2 GeinblX, 4 uepHbIX U 1 kpacHbIi. BeiHMMaeTcst oquH
miap Hayraja. KakoBa BepoSATHOCTb TOTO, YTO BBIHYTHIN I1ap OyneT 4épHbIM?

Pewenue. 3anymepyeMm mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu 1 u 2 — Oeneble, ¢
HOMepamu 3, 4, 5 u 6 — u€pHble, a KpaCHOMY IIapy MPUCBOMM HoMep 7. Tak Kak MbI MOXKEM
BBIHYTh TOJILKO OJIMH M3 CEMHU LIapOB, TO O0IIEE YHCIIO PABHOBO3MOKHBIX UCXO0B PAaBHO CEMU
(n = 7). U3 Hux 4 ucxona — nosiBJICHUE IapoB ¢ HoMepamu 3, 4, 5 u6 — mpuBEAYT K TOMY, 4TO

BBIHYTHIN m1ap 6yaet u€pHbiM (M = 4). Tem caMbIM, BEpOSITHOCTb COOBITUS A, COCTOSIIIETO B

4
TOSIBJIEHUH YEPHOTO 1Iapa, PaBHA =7
Boruncnure BepoITHOCT TOTO, YTO BBIHYTHIH 11ap OyneT OenbiM.
IIpumep 5. BeruncauTh BeposSTHOCTH BblNaeHus B cymMmMme 10 oukoB mpu Opocanuu mapsl
KOCTEH.
Pewenue. PaccMoTpuM Bce paBHOBO3MOKHBIE HCXO/IbI B pe3yJibTaTe OpocaHus JBYX KOCTeH (Mx
YHUCIIO paBHO 36 - pEKOMEH TyeM 3aIlucath B Buje Tabuibl). Beimagerne B cymme 10 oukoB
(coObITHE A) BO3MOXHO B TPEX CITydasx — 4 o4Yka Ha MepBOM KOCTH U 6 Ha BTOPOiA, 5 0YKOB Ha

HepBOii U 5 Ha BTOPOIi, 6 0UKOB Ha nepBoii u 4 Ha BTOpoi. [lo3TOMy BepoSITHOCTH COOBITHS A
i

(BbIazeHns B cymme 10 0ukoB) paBHa - 36 12

Tpumep 6. 113 60 BompocoB, BXOAAMMX B SK3aMEHAIIMOHHBIE GHIIETHI, CTYIEHT MOATOTOBHI 50,
KaxoBa BEpOSATHOCTB TOTO, UTO B3ATHI HAy/auy CTYJEHTOM OMIIET, Coflep Kallnii 2 BOIpoca,
OY/eT COCTOSITh N3 TIOATOTOBJIEHHBIX UM BOTIPOCOB?

Pewenue.
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1) O603HauuM cobObITHE A - «BBITSHYTBIN CTYI€HTOM OUJIET COCTOUT U3 MOATOTOBIEHHBIX UM
OusieToB». J{1s1 BEIYMCIIEHHS BEPOSITHOCTH MOSBIEHUS JAHHOTO COOBITHS BOCTIOIB3YyEeMCSI
KJIACCHYECKUM OMpE/IEIIEHHEM BEPOSATHOCTH COOBITHS, COTJIACHO KOTOPOMY BEPOSITHOCTD
P(a)=",
ompeaensercs mo Gopmyiie: n
r71e M — YUCIIO UCXO/0B, MPU KOTOPBIX MOSBISETCS COOBITHE A,
N — o011ee YMCII0 3JIEMEHTAPHBIX HECOBMECTHBIX PAaBHOBO3MOXKHBIX UCXO/I0B.
2) Onpenenum N. O61IEEe YKUCTI0 OUIIETOB OMpPELISIETCS coueTanueM 1o 2 u3 60:
p 601 6059

n==C"n= = =1770
5821 2

3) KonnuecTBo 6MII€TOB, BOIPOCH! KOTOPBIX CTYJIEHT 3HAET, ONPEACIISeTCs COYETaHUEM T10 2 U3
50:

p 500 50.45

m= C=——="—"=1225
48l 2l 2
4) OnpenenuM BEpOSITHOCTh COOBITUS A
1225

PlA)=——=0,6%
1770

Omeem: BepoaTHOCTB TOTO, YTO B3SThIM HayJauy CTYyJeHTOM OWIIET, CoJleprKaluii 2 Borpoca,
OyZeT cOCTOATh U3 MOATOTOBIEHHBIX UM BoIlpocoB paBHa P(A) = 0,69. To ects, eciu Oyzer,
Hanpumep, 100 Takux cTyJeHTOB, TO 69 U3 HUX BBITAHYT OUJIETHI, K BOIPOCAM KOTOPBIX OHU
HOJTOTOBJIECHBI.
CsoiictBo 1. BepositHOCTE docmosepnozo coObiTusi A paBHa equnuie: P(A) = 1.
CBoiicTBO 2. BeposTHOCTH He603MoicH020 cOObITUSI A paBHA HYIO: P(A) = 0.
CBoiicTBO 3. BeposTHOCTD Ci1y4aiiHOrO COOBITHS €CTh MOJIOKUTENBHOE YNCIIO, 3aKII0OUYEHHOE
MEXy HyJ1emM U eOuHuye .
IIpumep 7. Tak Kak BEpOATHOCTH BhIMaZeHUs 13 0UKOB Ipu OpOCaHUM Mapbl KOCTEH —
HEBO3MOXKHOE COOBITHE, €T0 BEPOSITHOCTD PABHA HYJHO.
Knaccuueckoe onpedenenue ¢epoammnocmu MpeaIoaracT, 4To YUCIO0 AIEMEHTAPHBIX HCXOI0B
UCIbITaHUs KOHEYHO. Ha mpakTuke ’ke 4acTo BCTPEUYaroTCsl MCIIBITaHUS, YUCIIO BO3MOKHBIX
HCXO0JI0B KOTOPBIX OeckoHeuHO. Kpome 3Toro, 4acTo HEBO3MOXKHO MPECTaBUTh Pe3yabTaT
UCTIBITAHUS B BUJI€ COBOKYITHOCTH JIEMEHTapHBIX cOObITHH. Ellle TpyaHee yka3aTh OCHOBaHHMS,
MO3BOJIAIOIINE CUUTATh AJIEMEHTapHbIE COOBITHS paBHOBO3MOXKHBIMHU. [10 3T0# npudnHe, Haps Ay
C KJIaCCHUYECKUM OTpeIeIEHUEM BEPOSITHOCTH UCMOIb3YIOT U IPYTHUE ONpE/EeNICHNUs, B
YACTHOCTHU CHAmMucmuyecKkoe onpeoesienue.
Cmamucmuueckoe onpeoenenue 6eposAmnHocmu
Ommnocumenvnasa wacmoma HapsiAy C BEPOSTHOCTHIO IPUHAJIEKUT K OCHOBHBIM IOHSATHAM
TEOPUHU BEPOSTHOCTEH.
OmmnocumenvHoii yacmomoii coObITUS A Ha3bIBAIOT OTHOILIEHUE YHUCIIA UCTIBITAHUM, B KOTOPBIX
COOBITHE MOSIBUIIOCH, K 00IIEMY YnCTy (PaKTUUECKH MTPOU3BEIEHHBIX UCTIBITAHUN!

weay =2

f )

rJe M — 4KCiI0 MOSBICHUM COOBITHS A, n-— 06H1ee YHCJI0 UCIBITAaHUA.

Knaccuueckasn GEPOSIMHOCHLIb 8bBIHUCIACMCA 00 onolma, a OmMHoOcumeJsibHasA uacmoma — nocjie
onbima.

HHI/ITGHLHBIG Ha6J'IIO)IeHI/I$I IIoKasajin, 4TO €CJIM B OJUHAKOBBIX YCJIOBHAX ITPOU3BOJAT OIIBITEI, B
KaXXI0OM M3 KOTOPBIX YHUCIIO HUCIIBITAaHHI BCJIMKO, TO OmMHOCUmMeIbHaA uacmoma
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oOHapyscueaem ceolicmeo ycmouuueocmu. ITo CBOUCTBO COCTOUT B TOM, YTO B Pa3IMYHBIX
OTIbITaX OTHOCUTENIbHAS YaCTOTa U3MEHSIETCS Majlo (TeM MEHbIIE, YeM O0JIbIlle TPOU3BEIEHO
UCIBITaHUH ), KOJEOISCh OKOJIO HEKOTOPOTO MOCTOSHHOTO YKCIa. DTO MOCTOSTHHOE YHCIIO U €CTh
BEPOATHOCTD MOSBICHUS COOBITHS.

TakuMm oOpa3om, MU TOCTATOUHO OOJIBIIIOM KOJMUYECTBE UCTIHITAHUN B

KAuEeCTBE CIAMUCMUYECKOIL 6ePOAMHOCHU COObIMUA TPUHUMAIOT OMHOCUMENbHYIO
yacmomy MM 9UCIIo, OJIM3KOE K HEH.

IIpumep 8. EcrectBoucnsitatens K. [lupcon TeprenuBo nmoadpachiBail MOHETY U MOCHE
Ka)/10ro OpocaHus He JICHUJICS 3allMChIBaTh MOTy4YeHHBbIN pe3ynbTar. [Iposenas 3Ty onepauuio
12012 ;5005 24 000 pas, on oOHapyxui1, 4to rep6 Boimanan B 12 012 cinyvasx. Berunciss
24000 OTHOCHUTEJIbHYIO YacTOTY BbINIaI€HUs repOa, OH MOTyduI ,
YTO MPAKTHYECKU paBHO 1/2.

Coaeprxanue npakTH4ecKoil padoTbl

Bapuanr 1.

1. Pemnre 3agauy:
3aodaua 1. B ypue Haxogutcst 15 Genbix, 5 kpacHbix u 10 uépnbix mapos. Hayran nssnekaercs 1
11ap, HAUTHU BEPOATHOCTb TOTO, YTO OH OyzeT: a) OenbIM, 0) KpacHbBIM, B) YEPHBIM.

Pewenue. Paccvotpum cobbitre 4 — 13 ypHBI 6y1eT n3BIeuéH Oenblii map. JlaHHOMY COOBITHIO

6Har0HpI/I${TCTBy10T m=15 QJICMCHTAPHBIX UCXOH0B, IO3TOMY I10 KIIACCUYCCKOMY

OMPCACIICHUIO:

moo 15 1
P =S =

7 30 2 _ geposiTHOCTB TOTO, TO M3 YPHBI Oy/IeT H3BICUEH GeIbli map.
C npyrumu MyHKTaMH aHaJOTUYHO, PACCMOTPHUM CIIEAYIOLIUE COOBITHUS:

£ _ w3 ypubI 6y1eT U3BIeuEH KpacHLIil map;
C _m YpHBI OyIeT U3BIEUEH YEPHBII 1Iap.

CoGbiTHIO & GraronpusTCTBYeT 5 3IeMEHTAPHBIX HCXOOB,  COOBITHIO ¢ _10 3JIEMEHTAPHBIX
ucxooB. TakuM 00pa3oM, COOTBETCTBYIOIINE BEPOSITHOCTH:

5 1
PlB =—=—;
5) 306
m 1
PFili=—=-
©) 3003

HpOBepKa MHOTHX 3a7a4 110 TECOPUH BEPOATHOCTH OCYIIECTBIIACTCA C IOMOIILIO TEOPEMBI O

CyMMe BepOSITHOCTel coObITHI, 00pa3yloIuX MOJHYI0 rpynny. B Hamem cioyyae
A4 8.C

coOBITUS 00pa3yloT MOJHYIO TPYIITY, @ 3HAYUT, CyMMa COOTBETCTBYIOIIUX BEPOSITHOCTEH

JOJIDKHa 00s13aTeNIbHO PaBHATLCA CANMHUIIC!: P(ﬂ) + P(B:I + P(C] =1 .

3anaua 2. B xopoOke nexart 8 3eNeHbIX, 7 CHHUX U 15 KpacHBIX KapaHaaliei. BeraucauTs
BEPOATHOCTH TOT'O, UTO B3SATHIM HAyrajJ KapaHjail OyJIeT, CHHUM WIH 3€JI€HbIM.

Pewenue:

A B3sJTM CHHUN KapaHaIn

B: B3st1m 3eneHbIi KapaHaamn

C: B3sUIM CUHUW WUJTU 3€JIEHBIN KapaHaall

Cobpitue C paBHO cymme coObiTHii A B: C=A + B

pay="-"L
BeposarHocTh coObITHS A paBHA n 30
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moo8
Pl —=—
()zm 30

BepositHocTh coObITHSI B paBHa

P(C= P(A+B) = PU)+ P(B) =~ + 2 =10 _g5

BepositHocTh coObiTHs C paBHa 30 30 30

Omegem: 3.

3agaua 3. B oxHOI1 KOpoOKe HaxoauTes 4 OENBIX U 8 YEPHBIX IApOB, a B IPYroi — 3 OenbIx u 9
yepHbIX. M3 KaXk10i KOpOOKHU BBIHYIIHU IO 1Iapy. BeIYUCINTE BEPOATHOCTH TOTO, UTO 00a m1apa
OKa)KyTCs O€JIBIMU.

Pewenue:

A 13 IepBOM KOPOOKHU BBIHYJIM OCIBIN 1ap

B: u3 BTOpO#i KOPOOKH BEIHYIN OBl mIap

C: u3 KOpoOOK BBIHYJIH OeIbIe MIaphl

Pay=20 1o 1
BepositHOCTE cOOBITHST A paBHA *# 3

=21
BepositHocTh coObITHSI B paBHa # 4

Fil=FPA - By=FP(4) F(B)= 11 = 1 = [),083
BepositHocTs coObitust C paBHa 34 12

Omeem: 0,083

3amauya 4. B marazun noctynuio 30 XOJOAUIBHUKOB, IATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedexrt. CoydaitHpIM 00pa30oM BBIOMPAIOT OJIMH XOJIOMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO
oH Oynet 6e3 nedekra?

Pewenue. 30 — 5 =25 X0I0AMIBHUKOB HE UMEIOT Jie(pexTa.

[To xiaccuyeckoMy OIpeaeIeHHIO:

25 5
3006 _ BEPOSTHOCTH TOTO, YTO HAyraj BEIOPAHHBIN XOJIOAUILHUK HE UMEET dedhexma.
5
Z () BEE3
Omeem:

3anaua 5. HaGupas Homep TenedoHa, abOHEHT 3a0bL1 MOCIEAHNE 1BE U(PHI U, IOMHS JIUILb,
4TO 3TH LUU(PBI pa3IuyuHbl, HA0pan ux Hayraja. HaliTu BEposSTHOCTH TOTO, UTO HAOpaHbI HY)KHbIE
U QPBI.
Pewenue:
A: aboHEeHT HayraJl HabpaJ Hy>KHbIe IU(PBI
2 .
n=Aw=—
10 8'
Yucno Bcex BO3MOXKHBIX HCXOJI0B PABHO -

Uucno ucxo10B, 0J1aronpusTCTBYIOMINUX COOBITHIO A m = 1

o 1
Pl Z=—=0011
(AF a0

BeposiTHOCTB cOObITHS A paBHa i

Omeem: 0,011

3apaua 6. AGoHEHT 3a0bIT MTOCNIENHIO TM(pYy HOMEpa TenedoHa U MOITOMY HabupaeT e€
Hayraj. OnpenenuTh BEpOSTHOCTh TOTO, YTO €My IMPUAETCS 3BOHUTH HE Oosiee ueM B 3 MecrTa.

=30

Pewienue. BepostHocTh HaOpaTh BepHYIO LU(DPY U3 AeCATH paBHa o yciaosuio 1/10.

PaccMoTtpuM crienyromue ciydan:

1. mepBBbIii 3BOHOK OKa3aycs BEPHBIM, BEpOSTHOCTH paBHa 1/10 (cpa3zy HabOpaHa HykHas nudpa).

2. IepBbIi 3BOHOK OKa3ajcs HEBEPHBIM, a BTOPO - BEpHBIM, BepoSITHOCTh paBHa 9/10%1/9=1/10
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(mepBbIit pa3 HaOpaHa HeBepHast LU(pa, a BTOPOH pa3 BepHasi U3 OCTABIIUXCS JAEBATH LHPP).

3. EepBBIN U BTOPOI 3BOHKH OKA3aJIUCh HEBEPHBIMH, a TPETHUH - BEPHBIM, BEPOSTHOCTh paBHA
9/10*8/9*1/8=1/10 (aHamOTUYHO MYHKTY 2).

Bcero monyaaem P=1/10+1/10+1/10=3/10=0,3 - BepOSTHOCTH TOTO, YTO €My IPUIACTCS 3BOHUTH
He 0oJiee YeM B TPHU MECTa. OtBert: 0,3

3agaua 7. AGoHeHT 3a0b11 nocneanue 2 mudpsl TeneOHHOT0 HoMepa, HO MOMHUT, YTO OHU
Pa3IUYHBI M 00pa3yIoT ABY3HauHOE umciio, MeHbiee 30. C yueTom 3Toro OH HaOupaer Hayrag 2
g psl. Haifti BEpOSITHOCTH TOTO, YTO 3TO OyIYT HYKHBIE U PHI.

Pewienue. Vicnonb3zyeM KJIacCHYECKOE OMpeesieHue BEPOATHOCTH: P=m/n, rie m - yncio

MCXOJIOB, OJIArONPHUATCTBYIOIIUX OCYIIECTBICHUIO COOBITHS, a N - YKCIIO BCEX PABHOBO3MOYKHBIX

3JIEMEHTaPHBIX UCXOJIOB.

m=1, Tak KaK TOJIbKO OJHO YHCIIO MpaBmibHOE. [logcunTaeM KOJINYECTBO BCEX BO3ZMOMKHBIX

JIBY3HAYHBIX YHCEIl C pa3HbIMU HHPpaMu, MeHbInee 30, KOTopble MOXKET HaOpaTh aOOHEHT:

Omeem: 1/18.

3agaya 8. Ha maxmMaTHy0 10CKy ciay4yailHbIM 00pa3oM IOCTaBIIEHbI JiBe Jaabpu. KakoBa

BEPOSITHOCTD, YTO OHHU HE Oy1yT OUTH OJTHA PYTYIO?

Pewienue. Vicionb3zyeM KilacCHYECKOE OIpeesIeHue BEepOATHOCTH: P=m/n, rie m - yncio

MCXOJIOB, OJIATONPUSATCTBYIOIIMX OCYIICCTBICHHUIO COOBITHS, a N - YUCIIO BCEX PAaBHOBO3MOKHBIX

3JIEMEHTAPHBIX UCXO/I0B.

Yuco Bcex crmocoO0B pacCTaBUTh J1aapi paBHO N=64-63=4032 (mepByo Ja1bl0 CTABHM Ha

T00yr0 13 64 KIIETOK, a BTOPYIO - Ha JTIO0YIO U3 OCTaBIIMXCS 63 KIIETOK).

Uwmcio crmoco0oB pacCTaBUTH JIATBH TaK, YTO OHHM HE OYAyT OUTH OJTHA APYTYIO

paBHO M=64-(64—15)=64-49=3136 (nepByo J1a/1bI0 CTABUM Ha JII00YI0 U3 64 KIETOK,

BBIUEPKMBAEM KJIETKH, KOTOPbIE HAXOASATCS B TOM K€ CTOJIOLIE U CTPOKE, UTO U JaHHAs Jafbs,

3aTeM BTOPYIO JIaJIbl0 CTAaBUM Ha JIO0YI0 U3 OCTaBIIMXCS MOCIE BRIYEPKUBAHUS 49 KIETOK).

Torna uckomas BepostHocTs P=3136/4032=49/63=7/9=0,778. Omeem: 7/9

3agaua 9. ludpw 1, 2, 3, ..., 9, BeIIUCAHHBIC HA OTICIIBHBIC KAPTOYKH CKJIAJBIBAIOT B SIIUK U

TIIATEIBHO MepeMenInBaoT. Hayraa BEIHIMAIOT OJHY KapTouky. HaliTi BEpOSITHOCTB TOTO, YTO

YHCJI0, HAIIUCAaHHOE Ha 3TOM KapTOUKe:

a) 4eTHOE; 0) ABy3HAUHOE.

Pewienue. VicnonbzyeM KilacCHYECKOE OIpeiesieHHue BEepoATHOCTH: P=m/n, rie m - yucio

UCXO0JI0B, OJIArONPUSATCTBYIOIIMX OCYIIECTBICHHUIO COOBITHUS, a N - YUCIIO BCEX PAaBHOBO3MOXKHBIX

3JIEMEHTAPHBIX UCXO/I0B.

Criyuait a) n=9, Tak Kak BCero 9 pasjMyHbIX KapTo4yeK. m=4, Tak KaK BCEro Ha 4 KapTOYKax

HanucaHbl YeTHbIC uncina (2, 4, 6, 8). Torma P=4/9.

Crny4aii 0) n=9, Tak Kak Bcero 9 pa3nmuyHbIX KapToueK. m=0, Tak KaKk Ha BCEX KapTOUKax

HalMcaHbl OgHO3HayHble yncia. Torga P=0/9=0. Omeem: 4/9, 0.

3agaya 10. Ha xax10i1 u3 NsTH OAMHAKOBBIX KApPTOUYEK Hale4yaTaHa OJHa U3 CIEAYIOINUX OYKB:

"a", "M", "p", "1", "10". KapTrouku TmatensHo nepemeniansl. HaiiTu BEposSITHOCTB TOTO, UTO Ha

YETBIPEX BBIHYTHIX I10 OJIHOM KapTOUKE MOXHO IIPOYECTh CI0BO "topTa'.

Pewienue. Vicnonb3zyeM KilacCHYECKOE OIpe/ieNieHHue BepOsATHOCTH: P=m/n, rie m - yucio

UCXO0JI0B, OJIArONPUSATCTBYIOIIMX OCYIIECTBICHHUIO COOBITHUS, a N - YUCIIO BCEX PAaBHOBO3MOXKHBIX

AJIEMEHTAPHBIX UCXOJIOB.

n=5-4-3-2=120 crioco6oB, Tak Kak MepBylo KapTouKy (OyKBY) MO>KHO BBITSIHYTH (BbIOpaTh) 5

crioco0amH (Tak KakK BCEro KApTOUEK IATh), BTOPYIO - 4 (OCTAJIOCh K ATOMY IIIary 4eThIpe),

TPETHIO - 3 U YETBEPTYIO - 2 crioco0amH.

m=1, Tak KaK UCKOMas MOCJIEeI0BATENbHOCTh KapTouek """, motom "p", motom "T", motom "a"
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TOJIBKO OJIHA.
[Tonygaem BepositHOCTh P=1/120. Omeem: 1/120.
3anaua 11. PeGenok nmeer Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V. KakoBa BepoATHOCTb
TOTO, 4TO PeOCHOK coOepeT U3 KyOMKOB CI0BO "Kykia'"?
Pewenue. Vctionb3yem hpopmyny kiaccuueckoi BeposiTHocTu: P=m/n, rae n - gucio Bcex
PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX UCXOA0B, M - YKCIIO AJIEMEHTAPHBIX UCXOJIOB,
OJaroNpUSATCTBYIOMIUX OCYIIECTBICHUIO COOBITHSI.
Uucno paznuunbix nepectanoBok u3 0ykB A, K, K, JI, ¥V paBno

n=5111211111=1-2-3-4-51-2=60,
W3 HUX TOJBKO OJHA COOTBETCTBYET cCJIOBY "Kykia" (m=1), mo3TOMy IO KIJIaCCHYECKOMY
OTIpEeIeNIEHUI0 BEPOATHOCTH BEPOSITHOCTh TOTO, UTO peOEHOK cobepeT u3 KyOuKoB ciaoBo "Kykia"
pasna P=1/60. Omeem: 1/60.
3agaya 12. Ha nosike B ciiyyaiiHOM opsjike paccraBieHo 40 KHUT, cped KOTOPBIX HaXOAUTCS
TpexTOMHHUK Ilymkuna. HaliTu BEpOATHOCTH TOr0, YTO 3T TOMA CTOST B IOPSAJKE BO3PACTAHUS
HOMEpa CJIeBa HAIpaBo, HO HEe 0053aTEIBHO PSIIOM.
Pewienue. VicnionbzyeM KJIaCCUYECKOE OMpeseieHre BeposTHOCTU: P=m/n, rae N - yucio Bcex
PaBHOBO3MOXKHBIX  DJIEMEHTAPHBIX  HMCXOAOB, M-  YHUCIO  JJIEMEHTapHBIX  HCXOJIOB,
OJIaronpHUATCTBYIOIIUX OCYIIECTBICHUIO coObITHS A = (Toma cTosST B mOpsAKe BO3BO3pacTaHUs
HOMeEpa cieBa Harpaso, HO HE 00513aTeNIbHO psiom).
n=40-39-38=59280, Tak kak mepBbIli TOM MOXHO TIOCTaBUTh Ha Jt000€ 13 40 MecT, BTOpPO - Ha
mro0oe u3 39 MecCT u TpeTHi - Ha TI000€ U3 OCTABIIUXCS 38 MecT. A 4UCIIO
m=C340=40!37!13!=40-39-381-2-3=9880.
Toraa uckomas BeposTHOCTh P(A)=mn=988059280=16. Omeem: 1/6.
3agaya 13. Crynenr 3Haet 20 u3 25 BompocoB mporpaMMbl. HaiiTu BEposSITHOCTB TOTO, UTO
CTYJEHT 3HAET MPEIJI0KEHHbIE EMY TpH BoIpoca?

Pewenue:

A CTyJEHT 3HaeT NPEIJIOKEHHBIE EMY TPH BOIIPOCA
e 28

Yucio BeeX BO3MOXKHBIX UCXOI0B PABHO 322

|
m= (= 20 4140

Yucno ncxo 0B, 01aronpusTCTBYIOMNUX HACTYIUIEHHUIO COOBITHS A paBHO ERY
peay="2 140 _ 0496
BeposiTHOCTB coOBITHS A paBHa n 2300 Omeem: 0,496

3agaua 14. Ha kaproukax HamucaHbl Iienble yucna ot 1 mo 15 BxmouutensHo. Haymauy
U3BJICKAIOTCS JIB€ KapTouku. KakoBa BEpOATHOCTH TOr0, YTO CyMMa YHUCEJ, HAMCAHHBIX Ha
KapTOYKax, paBHa J1ecATU?

Pewienue:

A: CyMMa 4YuCCJI, HAITMCAHHBIX HAa KapTOYKax, paBHa ACCATHU
2 15

Yuci10 BCEX BO3MOKHBIX HCXOI0B PABHO B2

Ywuciio ucxo10B, 6JIaronpusATCTBYIOMKUX COOBITHIO A paBHO 4 ( 1+ 9; 2+8; 3+7; 4+6 )
Pa="2 % _o03m
BepositHOCTB cOObITHSA A paBHA 7 105 Omeem: 0,038
3anaua 15. B ypHe nexat mapsl, ABy3HauHble HOMepa KOTOPbIX cocTaBieHsl u3 mudp 1,2,3,4,5.
KakoBa BEpOSITHOCTH BBIHYTH IIap ¢ HOMEPOM 157
Pewenue:

A: BBIHYT 11ap ¢ HOMepoM 15

2 5l

- A= -20
As=5

M
Yuciio Bcex BO3MOXKHBIX HCXO0JI0B PAaBHO
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UYucno ucxo10B, OJ1aronpusSTCTBYIOMNX cOObITHIO A m = 1

P =L 005

BepositHOCT cOOBITHST A paBHA n 20 Omeem: 0,05

IMPAKTUYECKOE 3AHSATHE Ne 4

Tema: BprumciieHue BepOSITHOCTEN CJI0KHBIX COOBITHIA.
Hucuunnuna: EH. 03 Teopus BeposTHOCTEN M MaTeMaTHYEeCKasi CTATUCTHKA

Heap npakTnyeckoi padoTsl:
Pemenne 3amad Ha BBIYHMCICHHE CIIOXKHBIX COOBITH, pa3BUTHE JIOTUYECKOIO M TBOPUYECKOTO
MBIILIEHHS] CTYIEHTOB, CaMOCTOSITENIbHOM J1€ATEIbHOCTH, BBIYMCIIUTEIbHBIX HABBIKOB.

3aiayu NpaKkTU4ecKoil padoThbI:

1.IToBTOpUTH TEOPETUUYECKUI MAaTEpHa MO0 TeME MPAKTUUECKOU PaObOTHI.
2.0TBETUTH Ha BOIPOCHI JIJIs 3aKPEIUICHUS TEOPETUUECKOT0 MaTepuaia.
3.BoimonHuTh 3a1aHUS.

Couepma}me H NOCJIeA0BATEIbHOCTh BLINIOJHEHUS 3aaHNii

dopmyiia MOJHOK BEPOATHOCTH

1. B nupamuze 10 BUHTOBOK, TpH U3 KOTOPBIX CHA0KEHbI ONTHYECKUM NpuULesioM. BeposTHOCT
TOT0, YTO CTPEJIOK MOPa3uT MUUIEHb IPU BBICTPEIEC M3 BUHTOBKHM C ONTHYECKHM IPULIEIOM,
paBHa 0,85; /s BUHTOBKM 0€3 ONTHYECKOro IpHIlenaa 3Ta BeposTHocTh paBHa 0,7. Haiitu
BEPOSTHOCTb TOTO, YTO MUILEHb OYyJeT Mopa)keHa, €ClIU CTPEJIOK NMPOU3BEIET OJIMH BBICTPEI U3
HayJauy B3sITOH BUHTOBKH.

2. B mepBoii kopoOke comepkutcs 25 paguonamil, 3 HUX 20 cTaHIapTHBIX; BO BTOPOi KOpoOKe
— 15 nammn, u3 Hux 11 crangapTHeIX. 13 BTOpoil KOpoOKM Hayqady B3sITa JJaMIla U [IEPESIOKEHA B
nepByto. Haiftu BeposTHOCTH TOro, UTO Jjamma, HayJady H3BJICYEHHass U3 MEpPBOH KOPOOKW,
OyneT cTaHAapTHOM.

3. Nmeetcs nBa Habopa aeraneil. BeposTHOCTH TOro, 4TO JeTanb NepBOoro Habopa CTaHaapTHas,
pasHa 0,85, a Broporo — 0,95. HaiiTu BepoATHOCTH TOro, YTO B3sATas Hayjgady JeTaib (U3
HayJayy B3sTOr0 Habopa) — CTaHJapTHasL.

4. HaOupas HoMep TenedoHa, aOOHEHT 3a0bul 2 IUGPHI W, MOMHS JMIIb, YTO 3TU HU(PHI
pas3yn4Hbl, Habpas ux Hayraj. HaiiTu BeposTHOCTb TOr0, 4YTO HaOpaHHbIE LIU(PBI IPABUIIbHBIE.
5. N3 S0pmeraneit 18 u3rorosieHsl B mepBoM Iexe, 20 — BO BTOPOM, OCTaJbHbIE B TPETHEM.
[TepBblii U TpeTui 1exa JalT OPOAYKIHIO OTIIMYHOIO KadyecTBa ¢ BeposaTHOCThIO 0,95, BTOpOit
nex — c¢ BeposTHocThio 0,7. KakoBa BEpOSTHOCTH TOrO, YTO B3siTasi HayAaudy JeTanb Oyner
OTJIMYHOI'O KayecTsa?

6. B mupamuzae 25 BUHTOBOK, 8 M3 KOTOPBIX CHaOXEHbI ONTHYECKUM HpulenoM. BeposaTHocts
TOT0, YTO CTPEJIOK MOpPa3uT MULIEHb NPU BBICTPEIE M3 BUHTOBKHM C ONTHYECKMM IIPULIEIIOM,
paBHa 0,9; nns BHHTOBKM 0€3 ONTHYECKOTO MpuIeNa 3Ta BeposTHOCTH paBHa 0,65. Haiftu
BEPOSITHOCTh TOT'O, YTO MUILEHb OyJeT MOpakeHa, €ClIU CTPEJIOK NPOU3BEAET OJUH BBICTPEI U3
HayJauy B3SITONH BUHTOBKH.

7. B mepBoit kopoOke comepkutcs 35 paauonamil, u3 HuX 20 cTaHAAPTHBIX; BO BTOPOW KOPOOKe
— 25 namm, u3 HUX 10 crangapTHeIX. 13 BTOpOi KOpOOKHM Hayqady B3sITa JTaMIla U MEpesio’KeHa B

23



nepByto. HaifiTu BepoATHOCTH TOT0, UTO JiamIa, HayAady M3BJICUCHHAsh U3 MEPBOM KOpOOKH,
OyzeT cTaHAapTHOM.

8. Nmeetcs nBa Habopa aeraneil. BeposaTHOCTh TOTO, YTO J€Talb MEPBOr0 Habopa CTaHAapTHAS,
paBHa 0,7, a Broporo — 0,9. HaiiTu BEpOSTHOCTH TOTO, YTO B3sITasl HayJady JAeTalb (U3 Haygady
B35TOTO HAOOpa) — CTaHIapTHAs.

9. bpoiens! ABe urpajibHble KocTu. HallTu BEpOATHOCTH TOTrO, YTO CyMMa BBINABIIMX OYKOB
paBHa 8.

10. 13 70neraneit 20 M3roTOBJICHBI B MEPBOM IieXe, 25 — BO BTOPOM, OCTAJIbHBIE B TPETHEM.
[lepBblii ¥ TpeTuil Lexa JalOT NPOIYKIUIO OTIMYHOrO KayecTBa ¢ BeposiTHOCThbIO 0,9, BTOpOI
nex — ¢ BepostHocThiO 0,75. KakoBa BepOATHOCTH TOTO, YTO B3siTas Hayaaudy JAeTaib Oyner
OTJIMYHOTO KayecTBa?

IMNPAKTUYECKOE 3AHATHUE Ne 5

Tema: BblunciieHue BeposiTHOCTEH coObITHI B cxeMe bepnyiim
Hucuunnuna: EH. 03 Teopus BeposiTHOCTEN U MaTeMaTUYECKasl CTaTUCTUKA

Heap npakTnyeckoi padboTsl:
Pemenue 3a1a4y Ha BEIYMCIICHHE BEPOSTHOCTENW cOObITUH B cxeme bepHyiiu, pa3Butne

JIOTUYCCKOr'o U TBOPUYCCKOI'0O MBIIIJICHUA CTYJCHTOB, CaMOCTOSTCILHOM JACATCIIBHOCTH,
BBIYUCIIUTCIIBHBIX HABBIKOB.

3agaum npakTu4yeckoil padornbl:

1.IToBTOpUTH TEOPETHUECKUIT MaTepHall IO TeME IPAKTUIECKOH paboTHI.
2.0TBETUTH Ha BOIIPOCHI IS 3aKPEIUICHNS TEOPETUUECKOI0 MaTepraa.
3.BbInoaHUTE 3aaHUA.

Couepma}me H NOCJIeA0BATEIbHOCTh BLINIOJHEHUS 3aaHNIi

Pemenne 3amau.

1. HaiiTu BeposTHOCTb TOTO, UTO COOBITUE A TIOSBUTCA HE MEHEE TPEeX pa3 B ISITH UCIBITAHUSIX,
€CJIM BEPOSATHOCTh MOSBIICHUS COOBITUSI A B OJJHOM UCIIBITaHUU paBHa 0,4.

2. BeposiTHOCTh BCXOxkecTH ceMsiH mueHunbl paBHa 0,9. KakoBa BepoATHOCTH TOro, 4To W3
YeThIpEX MOCEIHHBIX CEMSIH B30MIYT HE MEHEe Tpex?

3. B kaxnaom u3 700 He3aBUCHUMBIX HCHBITAaHUI COOBITHE A TPOUCXOAUT C IMOCTOSHHOM
BeposiTHOCTBIO 0,35. HaiiTu BEpoOsSTHOCTH TOTO, 4TO COOBITHE A mpoucxoauT: TouHo 270 pa3z;
Menblie 4yem 270 u Gonbiie yem 230 pas.

4. HaiiTu BEpOATHOCTH TOTO, YTO COOBITHE A TOSBHUTCS B MSATH HE3aBUCHMBIX HCIIBITAHUSIX HE
MeHee TpeX pa3, €Cliu B KaXJI0M HCTIBITAHUH BEPOSTHOCTh MOsIBIIEHUs coObITHUs A paBHa 0,4.

5. Haiitu BeposiTHOCTB TOTO, uTO pu 300 HcnbITaHUsIX coObITHE HACTYNUT poBHO 100 pasa, ecnu
BEPOSITHOCTH €T0 MOSIBJICHUS B KAXKJIOM UCIIBITaHUH paBHa 0,6.

6. Monery Opocarot 6 pa3. HaliTi BepoITHOCTB TOTO, YTO «IepO» BBINAIET HE MEHEE ABYX pas.

7. B cembe miecTh neteil. HailTu BeposSTHOCTH TOTO, YTO Cpeld ITUX JeTel He Oolee ABYX
MaJIbYUKOB. BEpOATHOCTh pOKICHUS MaJIbUUKa MPUHSTH paBHOU 0,51.

8. B xaxmom u3 500 HE3aBHCHMBIX HCIIBITAHUH COOBITHE A TMPOUCXOTUT C IOCTOSIHHOM
BeposaTHOCThbIO 0,4. HaliTu BeposATHOCTH TOro, 4To coObITHE A MpoucxoauT: TouHo 190 pa3;
MeHbliIe 4yeM 235pa3.
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9. B nexe 6 mMotopoB. [[nsi kKaxaoro MoTopa BEpOSTHOCTh TOI'O, YTO OH B JIAHHBIM MOMEHT
BKJItOUeH, paBHa 0,8. HaliTh BEpOSITHOCTH TOTO, YTO B JIAHHBII MOMEHT BBIKJIIOYEHBI BCE
MOTODBL.
10. Haitti BeposiTHOCTH TOTO, uTO Npu 300 MCHBITAaHUAX COOBITHE HACTYNMHUT poBHO 104 pa3sa,
€CJIM BEPOSATHOCTH €T0 MOSBICHUS B KaXI0M HCTIbITaHuK paBHa 0,4.
TECT Ne2

Tema: Cryyaiinble He3aBUCHMbIe UCTIBITAHUS 110 cxeMe bepuyJuin.
Bawm npennaraercst 5 TeCTOBBIX 3aJaHHI 110 TeMe CIy4alHble HE3aBUCUMbBIE UCTIBITAHUS 110
cxeme bepnymmu. Cpeau npeaiaraeMplx BApUaHTOB OTBETOB TOJIbKO OJMH SBJISICTCS BEPHBIM.

1. [lana3amaua: BeposTHOCTH TOTO, UTO Ha CTPaHUIIE CTYACHUECKOTo pedepaTa ecTh
onevarka, paBHa 0,03. Pedepar cocrout u3 8 crpanuit. OnpeneauTs BEpOSTHOCTh TOTO, YTO
POBHO 5 U3 HUX C ONEYATKOM.

Jnst pemienust 3Toi 3a1a4M UCTIOJIB3YIOT:

®opmyny beprymu;

JloxanbHyto Teopemy Jlamnmnaca;

Huterpanbnuyro teopemy Jlamaca;

®opmymny Ilyaccona.

B cembe mimanupytot 3aBectu 5 nereil. Eciiu cuutaTh BEpOSITHOCTD POKICHUS MaJlbunKa
,515, TO — HauBEpPOSATHENIIEE YHCIIO IEBOUEK B CEMbE PaBHO:

PO F O oWl E RN

Nmeercs rpynna, cocrosimas u3 500 yenosek. Haiitu BepoATHOCTb TOTO, UTO Y IBYX

YeIJIOBEK JICHb PO aeHus npuaercs Ha HoBblii rog. CuuTaTh, 4TO BEPOSTHOCTD POXKICHUS B
1
(UKCUPOBaHHBIN IEHb paBHA 5.

I[J'IH peuicHu-d ATOH 3a1a4u HCITOJIB3YIOT:

a. ®opmyny bepnymy;

6. JlokansHyro Teopemy Jlamaca;

B. Hurerpansnyto Teopemy Jlamnaca;

r. ®opmyny Ilyaccona.

5. Jlns ompenenieHust BEpOSATHOCTH TOro, uTo B 300 HCTbITAHUSIX COOBITHE A TIPOU30MUIET HE
MeHee 40 pa3, eciau BEpOSITHOCTh A B KaX/J0M HCIBITAHUU NIOCTOsIHHA U paBHa 0,15,
HCIIOJIBb3YIOT:

a. @opmyny bepHymim u TeopemMy CIOKEHUS BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA;
6. JlokanpHyro Teopemy Jlamnaca;

B. Hurerpansuyto Teopemy Jlamnaca;

r. @opwmyny Ilyaccona,

n. Teopemy cioxeHHs BEpOSTHOCTEH HECOBMECTHBIX COOBITUH,

e. CBONMCTBO BEpOSITHOCTEI MPOTUBOIOJIOKHBIX COOBITHIA.

6. Jana 3agaya: U3BECTHO, YTO B HEKOTOPO MECTHOCTH B CEHTAOpEe ObIBaeT 18 10K IMBBIX
nHell. KakoBa BEpOSTHOCTB TOTO, YTO M3 CIIy4allHO B3ATHIX B 3TOM MECSILE CEMH JHEH /1Ba JHS
OKa)XyTCSl 10KTUBBIMU?
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Jns permienus 3Toi 3a1a4M UCIIOIB3YIOT:
a. ®opmyny bepnymiu;

6. JlokansHyro Teopemy Jlamnaca;

B. Hurerpansnyto Teopemy Jlammnaca;
r. ®opmyny Ilyaccona.

MNPAKTHUYECKOE 3AHATHE Ne 6

Tema: BbrumnciieHHe BepoOATHOCTH 10 (popmyiie baiieca.
Hucnurnnuna: EH. 03 Teopus BeposTHOCTEN U MaTeMaTHYECKast CTaTUCTUKA

Hesap npakTuyeckoii padoThi:
Pemenue 3anau no ¢popmyne baiieca. [lonydenne npakTH4eCKMX HABBIKOB B PEHICHUH 3a]1a4 110
paszesiaM TeOpUH BepOsiTHOCTEH

3agauyu npakTHYecKoii padoThbl:

1.IToBTOpUTH TEOPETHUECKUI MaTeprall IO TeME IPAKTUIECKOH paboTHI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUICHUS TEOPETUUECKOT0 MaTepuaia.
3.BbInOIHUTG 334aHUS.

Conepmanne H NOCJIeA0BATEIbHOCTH BHINOJIHEHHUS 3aJaHUI

3amanmue 1.
Kpartkoe conep:xkanue Teopun

Ecnu coObiTHe A MOXET MPOU30MTH TOJIBKO IPU BBIMOJIHEHUH OJHOTO U3 COOBITHIA BBy By
KOTOpBIE 00pa3yIOT HOJIHYIO ZPYRNY HECO8MECHIHBIX COObIMUIL, TO BEPOSTHOCTh

coOBITUSI A BBIUUCIISIETCA 110 PopMyIie

P(A) = P(B)P(A| B+ P(B,) P(A| B,)+..+ P(B)P(A| B,)

Ota GopMyIia Ha3bIBACTCS YOPMYI08t NOTHOU 8EPOAMHOCIIU.

B.B,...B

BHOBB pacCMOTPUM TTOJIHYIO I'PYIIITY HCCOBMCCTHBIX COOBITHI * , BEpOSITHOCTHU

P(B),P(B,). . P(B,)

BB, . .B,
, KoTopble OynieM Ha3bIBaTh cunomezamu. Torna no

MOSBJICHUS KOTOPBIX . CoObITHE A MOXKET HpOHBOfITPI TOJBKO BMECTC C

KaKHM-JIH0O U3 COOBITHIA
dbopmyIie MOJTHON BEPOSITHOCTH

PlA) = PBDPA| B+ P PA| By )+ + P(BOFPA|EB,)

Ecnu coObiTHE A MPOU30IILII0, TO TO MOKET U3MEHUTH BEPOSTHOCTU
P(B). P(B,)....P(8,)

IIo TeopeMe yMHOKEHUS BEPOSITHOCTEU
P(AB) = P(B) P(4| B) = P(AF(B| )

THUITOTEC3

OTKyJa
DB (A B)
4]

AHaJ'IOFI/I'-IHO, JJIs1 OCTAJIbHBIX THITOTE3

P(B,| 4)=
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FBYP(AIB) .

PR | 4= .
(5 | 4) P4
[Mony4yennas ¢popmyna HaseiBaeTcs popmynoit Baiieca (popmynoit Beiieca). BepostHoctn
P(5;|4) P(5)
TUTIOTE3 Ha3bIBAIOTCS ANOCMEPUOPHBIMU 6EPOAMHOCHAMU, TOTAA KaK -

anpuopHbLIMU 6ePOAMHOCHAMU.

3aganue 2.

PabGora naja pemenuem 3aaau.

IIpumep. B marasun nocrymnuina HoBas IPOAYKLHUA € TpeX npeanpustuil. [IpouenTHslil cocTaB
3TON mpoAyKuMH caenyromuii: 20% - npoaykius nepsoro npeanpuarus, 30% - npoaykuus
BTOpOro npeanpuarus, 50% - npoayKuus TpeTbero npeanpusTus; naiee, 10% npogykuuu
NIEPBOTO MPEIIPUATHS BBICILIETO COPTa, HA BTOPOM MPEANPHUATUH - 5% 1 Ha TpeTbeM - 20%
IIPOYKLIHUH BBICIIETO copTa. HaliTh BEpOSATHOCTB TOTO, YTO CIy4aliHO KYIIJICHHAsl HOBast
IIPOIYKIMSI OKAYKETCS BBICILIETO COPTA.

Pemenne. O603HaunM yepe3 B coObITHE, 3aKIIIOYAIOIIEECs B TOM, YTO OyJeT KyIieHa

NPOIYKIMs BBICILIETO COPTA, YEPE3 4.4 4 0003HaYNM COOBITHS, 3aKITIOYAIOIINECS B TIOKYIIKE
MPOAYKUWH, IPUHAJICIKAIIEH COOTBETCTBEHHO MIEPBOMY, BTOPOMY U TPETHEMY NPEATPUATHUSIM.
MoXHO TPUMEHUTH (POPMYITY TIOJIHOM BEPOSITHOCTH, MMPUYEM B HAIIMX 0003HAYCHUSX:
P(4)=0,2 P(Bl4)=01

P(A4)=0,3 P(B|4)=0,05

P(4)=0,5 P(B|4)=02

[ToxcraBisis 3Ty 3HaYEHUS B GOPMYITY MTOJHON BEPOSTHOCTH, MOJTYYHUM UCKOMYIO BEPOSATHOCTD:
P(B)=0,2 01+03-0,05+0,5-0,2= 0,135

Ipumep. OnuH U3 TpeX CTPETKOB BHI3BIBACTCS HA JIMHUIO OTHS W TMTPOU3BOMT JIBa BHICTpETIA.
BeposiTHOCTh IONIaIaHMs B MUIIIEHB TIPU OJTHOM BBICTpEJIE JIJIsl IEpBOTO cTpeska pasHa 0,3, mis
BTOpoOro - 0,5; s Tperbero - 0,8. Mullienb He opaxkeHa. HaliTu BeposITHOCTb TOTO, YTO
BBICTPEJIbI IPOU3BEACHBI IIEPBBIM CTPEIKOM.

Pemenne. Bo3MOXHBI TpU THIIOTESBI:

A Ha JIMHUIO OTHS BBI3BAH IEPBBIM CTPEIIOK,
4. Ha JIMHUIO OTHS BBI3BaH BTOPOM CTPEJIOK,

AB - Ha JIMHHUIO OT'HA BBI3BAaH TpeTI/Iﬁ CTpPCIIOK.

Tak kak BbI30B Ha JINHUIO OTHS JFOO0Tr0 CTpEIKa paBHOBO3MOXKEH, TO
B pesynbrare onbitTa Hab01A)I0Ch COOBITHE B - ocie mpon3BeACHHBIX BHICTPEIOB MUIIIEHD HE

IopakxCHa. YcaoBHEIE BEPOATHOCTU 3TOT'O COOBITHS IIpU CACIIAHHBIX I'MIIOTE3aX PABHBI:
PB|4)=0,7-0,7=049,
FPB|A)=0,505=0,25
P(B|A4)=0,2.02=004

no popmyse baiteca Hax0aUM BEpOSTHOCTh THITOTE3bI Anocre ombrra:
04513 0,45
P418)= ===

=——=0628
V3045415025413 004 078

IMpumep. Ha Tpex crankax-aBroMaTax 00pabaThIBalOTCS OJHOTHUITHBIC IETAIH, TIOCTYIAOIINE
nocie 00paboTku Ha 0Ol kouBeiiep. [lepsrlit cranok naet 2% Opaka, BTopoi — 7%, TpeTuii —
10%. IIpon3BOANTENHHOCTH MIEPBOTO CTAHKA B 3 pa3a 0oJIbIe MPOU3BOAUTEILHOCTH BTOPOTO, &
TPETHETO — B 2 pa3a MEHbIIIE, YeM BTOPOTO.

a) KakoB nponeHT Opaka Ha KoHBelepe?
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0) KakoBbl 1071 AeTaliel KaXK10ro CTaHKa cpeiu OpaKoBaHHBIX JieTaneil Ha KoHBelepe?
Pemenue. Bo3pMeM ¢ KOHBeiepa Hayady OJIHY J€Tallb U PACCMOTPUM COOBITHE A — JeTalTb
OpaxoBanHas. OHO CBSI3aHO C TUMIOTE3aMU OTHOCHTEIILHO TOTO, Te Obljia oOpaboTaHa HTa

JeTab: A pagras Hayjiady JeTajib oopaboTaHa Hak -om CTaHKe,k =123

VY ciioBHBIE BEPOATHOCTH (B YCJIOBUH 337a4dl OHH JIaHBI B (JOpME IPOILIEHTOB):
PA|H,)=0,02, P{A| H,)=0,07, P{A]|H,)=0,1

3aBUCUMOCTH MEXY NPOU3BOAUTEIBHOCTSIMU CTAHKOB O3HAYAIOT CIIEAYIOLIEe:
P{H)=3P(H,), P(H,)=0,5P(H,)

A TaK KaK THIIOTE3Hl 00pasyoT MOIHYIO TPYIIY, TO © )+ PU)+ P )=1

PemnB 1ony4yeHHyI0 CUCTEMY YpaBHEHUM, HAlEM: Py =619, PUH;) =219, P(H) =179

a) [lonHas BEpOSITHOCTB TOTO, UTO B3sTasi HayJady C KOHBelWepa JieTanb — OpakoBaHHas:

P(A):ZP{MHJP(HJ=20,02+§U,07+%U,1= 0,04

Jpyrumu cinoBamu, B Macce JeTalieil, CXOA[IuX ¢ KoHBelepa, Opak coctaBiseT 4%.
0) [TycTh U3BECTHO, UTO B3sATas HayJdady JeTanb — OpakoBaHnHas. [lonw3ysace popmymnoii baiieca,

HaﬁI[eM YCJIOBHLIG BGpO?ITHOCTI/I THUIIOTEC3:
PLAIH)P(H) 619002

P(H|A)= B(4) =—os -0
P(A|H)P(HY 2/9.0,07

P(H,| 4)= ( PEE&)( D o=
P{A|H)P(H :

P{H; | 4)= ( |P{334)( 3]=”0902’1=0,28

Taxum obpa3oM, B 0011eil Macce OpakOBaHHBIX JieTalel Ha KOHBelepe 1071 IEpBOro CTaHKa
cocrasisieT 33%, Broporo — 39%, Tpethero — 28%.

3ananme 3.

KonTposbHnas padora

1. SBasitoTCS K CIy4yasiMu CIAEAYIOIINE TPYIIBI COOBITHH: a) ONBIT — OpOCaHWe MOHETHI,
coObITus: A1 — nosiBneHue repoa; A2 — nosiBnenue nudpsl; 6) onbIT — OpocaHUe ABYX MOHET;
coObITUS: B] — nosBneHue AByX repooB; B2 — nosiBieHue AByx undp; B3 — nosBieHue
oJHOTO repba u o HOM U(PHI; B) OMBIT — OpocaHue UrpalibHOM KocTH; coObITus: C1 —
nosiBiieHHE He OoJiee IBYX 04KkoB; C2 — MOSIBIICHUE TPEX UIIHM YeTbIpeX 0uKoB; C3 —IOsBICHHE
HE MEHEe IATH OYKOB; T') ONBIT — BBICTPEIN IO MUMIEHHU; cOObITHs: D1 — monamanue; D2 —
MpoMax; ) OMbBIT — JBa BBICTpEJa IO MHUIIIEHH; COOBITHS: E() — HU oiHOTO TIonajganus; £l —
OJIHO nonaaanue; £2 — 1Ba nomnajaHus; €) olbIT — BbIHUMAHUE JIBYX KapT U3 KOJIObL;
coObiTus: F1 — mosiBnenne AByX KpacHbIX KapT; F2 — mosiBJIeHne IBYX YePHBIX KapT?

2. B ypue A 6enbix u B uepHbix mapos. U3 ypHbI BBIHUMAIOT Hayraja oauH map. Haiitu
BEPOSTHOCTH TOT'O, YTO 3TOT IIap — OEJIbIH.

3. B ypue A Genbix u B uepHbIxX mapoB. 13 ypHbI BHIHUMAIOT OJIUH LIap M OTKJIABIBAIOT B
CTOPOHY. DTOT mmap okasaiics 6enbim. [locne sToro u3 ypusl Oepyt erie onuH map. Haiitu
BEPOSITHOCTH TOTO, YTO 3TOT ILIApP TOXKE OyJIeT OENbIM.

4. B ypue A 6enbix u B uepHbIxX 1mapoB. Y3 ypHbI BBIHYJIN OJIMH IIAp U, HE TSI, OTJIOKIIN B
ctopony. Ilocine 3Toro U3 ypHsl B3smu emie oauH map. OH oka3zancs 6ensiM. HaliTi BeposTHOCTB
TOTO, YTO TIEPBBI 1Iap, OTIOKEHHBIA B CTOPOHY, — TOXKE OCIIBIH.

5. U3 ypHBI, conepskamieii A Oenbix 1 B uepHbIX 1apoB, BBIHUMAIOT OJIMH 3a APYTUM BCeE IIaphl,
KpoMe ofiHoro. HaifTu BeposITHOCTh TOTO, YTO MOCJIEAHUN OCTaBIIUICS B ypHE map Oyaer
OembIM.
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6. 13 ypHBI, B KOTOPOil A OenbIX mapoB U B 4epHBIX, BBIHUMAIOT MOAPSI BCE HAXOAIINECS B
Hel mapbl. HaiiTu BepOSITHOCTD TOTO, YTO BTOPBIM IO TIOPSKY OYy/IET BEIHYT O€JbIN mIap.

7. B ypue A Genbix u B yepHbix 1mapos (A > 2). M3 ypHbI BRIHUMAIOT cpa3y JBa mapa. Haiitu
BEPOSATHOCTH TOT'O, YTO 00a mapa OyayT OenbIMH.

8. B ypre A Genbix u B uepHsix mapos (A > 2, B > 3). I3 ypHBI BRIHUMAIOT Cpa3y MATh IIAPOB.
Haiitu BEposSTHOCTB p TOTO, UTO J[Ba U3 HUX OyIyT OCNBIMU, & TPH YSPHBIMHU.

9. B maptuu, cocrosimeit u3z X uznenuid, umeercs | nepextasix. 3 mapTun BerOupaeTcs s
koHTpoust [ uznenuii. Haiitu BEpOSITHOCTB p TOTO, YTO U3 HUX POBHO J u3fenuii 0yayr
ne(EKTHBIMH.

10. UrpanbHas kocTh OpocaeTcst ouH pa3. HaliTu BeposSTHOCTD CIEeIyIOIUX COObITHIA: 4 —
MOSIBJICHHE YETHOT'O YHCiIa OYKOB; B — MosiBIeHHE HEe MeHee 5 0ukoB; C— MosiBIeHHE He Ooee
5 OYKOB.

11. UrpansHas kocTh OpocaeTcs Ba paza. HailTi BEposSTHOCTB p TOTO, 4YTO 00a pasa MosBUTCS
OJINHAKOBOE YHCIJIO OYKOB.

IMPAKTUYECKOE 3AHATHUE Ne 7

Tema: Pemenue 3aga4 Ha 3anuch pacnpeneaenus: JJCB.
Hucuunnuna: EH. 03 Teopus BeposTHOCTEM M MaTeMaTHYeCKasi CTaTUCTUKA

eap npakTnyeckoi padoTsl:
Pemenue 3anau Ha 3anucek pacnpenenenus JCB, pa3BuTHe J0rH4eckoro 1 TBOPYECKOro

MBIINIJICHUA CTYACHTOB, CaMOCTOSTEIbLHOMN ACATCIIBHOCTHU, BBIYMCIIMTCIIBHBIX HABBIKOB.

3agauyu npakTH4ecKoii padoThI:

1.IToBTOPUTH TEOPETHUECKUI MaTepuall O TeME NPAKTUYECKOH paboThI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUICHUS TEOPETUUECKOI0 MaTepHuaia.
3.BbinonHuTh 3a1aHu.

Conepma}me H NOCJIeA0BATEIbHOCTh BBINIOJHEHHUS 3aJaHUIl

BoinoiHenue pemenus 3agay
1. ITocTpouTh MHOTOYTOJIBHUK paclpeAeIeHUs] AUCKPETHON Cy4aiiHON BENMUYUHBI X, 3aJaHHOU
3aKOHOM PACIIPENEICHHUS:

X 2 5 8 9

P 0,2 0,4 0,1 0,3

2. B nenexHoil norepee BoimymieHo 500 OuneroB. PaspirpsiBactcs aBa Bbmrpsima mol000
pyOneii, necsath Bbeiurpeimei mo 100 py6ueit m aBanuate — mo 50 pyOneit. Haiitu 3akon
pacnpezneneHus cilydailHON BeITUYMHBI X — CTOMMOCTH BO3MOKHOTO BBIMIPBIILIA JJIS BiIaJeNblia
OJIHOTO JIOTepeiHOro Omiiera.

3. B maptuu 10% nectanmapTHbIX netaneil. Haymady oToOpanbl uetbipe netanu. HamwmcaTsb
3aKOH paclpeesICHUs] TUCKPETHOM CIIy4alHOM BEIMYMHBI X — YUCJIa HECTaHAAPTHBIX AeTalieil
Cpeau YEeThIpeX OTOOpPaHHBIX.

4. JluckpeTHas ciaydaitHas BeJIMUMHA X UMEET 3aKOH pacipeieicHus

X

2

5

8

11

14

P

pL

0,15

p3

0,45

0,15
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HaiiTi BeposITHOCTH p1 Y P3, €CJIM U3BECTHO, YTO P1 B 2 pa3a MEHBIIE 3.

5. baHK BbI@aeT mATh KpeAUTOB. BepoaTHOCTh HEBO3BpaTa Kpeauta paBHa 0,2 1 KaXI0ro u3
3aeMIIUKOB. COCTaBUTh 3aKOH PaCHpEAeNICHHs] CIIy4ailHOM BEIMYMHBI X — YHCIIA 3a€MIIMKOB, HE
BEPHYBIIMX KPEIUT [0 OKOHYAHUU CPOKA KPEAUTOBAHUSI.

HNuauBuayanbHas pabora

1. ITocTpouTh MHOTOYT'OJILHUK paclpeAesieHUs] AUCKPETHON CIy4aiiHON BEIMUNHBI X, 3aJaHHOU
3aKOHOM PACIIpENEICHMUS:

X 1 4 7 9
P 0,1 0,6 0,2 01

2. B nmenexnoit norepee BwimymieHo 200 OwmnetoB. PaspirpeiBaercs onuH BeIMTpeIm B 100
pyOnelt, maTe BeMTphImel mo 50 pyomei w aBaamate — mo 10 pyOmeit. Hailitm 3akon
pacripeiefieHusl CydaiiHOW BETUYMHBI X — CTOMMOCTH BO3MOXKHOTO BBIMTPBIIIA JJIs BIIAJENbIIa
OJIHOTO JIOTepEHHOTo OmieTa.

3. B maptuu 15% necranmaptueix aeraneit. Haynauy otoOpansl nisath aeraneid. Hamucate 3akoH
pacnpenesieHusl JUCKPETHOM CIy4ailHOM BEJIMYMHBI X — YKCJIa HECTAHJAPTHBIX JETajeh Cpelu
MATA OTOOPaHHBIX.

4. JluckpeTHas ciiydaiiHas BeIM4rHa X UMEET 3aKOH pacipeeieHus

X 3 6 9 12 18
P 0,25 P, pa 0,25 0,15

HaiiTi BeposiTHOCTH P2 U p3, €CIIM U3BECTHO, YTO P2 B 2 pa3a OoJbIle P1.

5. bank BblaeT yeTbipe Kpenuta. BeposaTHocTs HeBo3BpaTa KpeauTa paBHa 0,3 1is Kaxa0ro us
3aeMIIMKOB. COCTaBUTh 3aKOH PACIpPEEICHUS CIydyalHON BETMYMHBI X — YKCJIa 3a€MITUKOB, HE
BEPHYBIIMX KPEINT [0 OKOHYAHUH CPOKA KPEIUTOBAHUS.

NMPAKTUYECKOE 3AHSATHE Ne 8

Tema: Bbruucienue xapakrepuctuk 1CB.
Jucuuniunza: EH. 03 Teopus BeposiTHOCTEN U MaTeMaTU4ecKasi CTaTUCTUKA

eap npakTnyeckoi padboTsl:
Pemenue 3anay Ha Beruncinenue xapakrepuctuk JICB. Pa3Butue noruueckoro n

TBOPYCCKOI'O0 MBIIIJICHUA CTYACHTOB. Pa3zButne caMoCTOSATEILHOM ACATCIIbHOCTH,
BBIYHMCIINTCIIBHBIX HABBIKOB.

Coaep:xaHue M MOCJI€10BATEIbHOCTH BHINOJHEHHS 3a]aHU
Pemenue 3agau
1. ITpon3BoaMTCS TP BHICTpENA C BEPOSATHOCTSMH IOTAJaHMsI B 11eJ1b, paBHBIMU p1=0,7; p2=0,8
u p3=0,6.HaiiTn MmaTreMaTudeckoe OkugaHue OOIIEro Yrcia MonagaHmii.
2 Haiitu nucnepcuio W cpefHee KBaJpaTUYECKOE OTKIOHEHHE CIy4YailHOW BENWYHHBI X,
KOTOpas 3aJaHa CIEAYIOIIUM 3aKOHOM PacipeacICHUs:

1

2

0,3

0,5

30



3. CnyyaitHas BennurMHa X MOKET NMPUHUMATH JIBa BO3MOXKHBIX 3HAUEHHS: X1 C BEPOSTHOCTHIO
0,3 1 x2 ¢ BeposrHocThiO 0,7, mpudeM XiMeHbIe X2, HailTu X1 u X2, 3Has, uro M(X)=2,7 u
D(X)=0,21.

4. JluckpeTHasi ciydailHas BeJMYMHA X TPUHUMAET 3 BO3MOXKHBIX 3HA4YEHHUA: X1=6 C
BEpOATHOCTBIO P1=0,5, Xx2=4 Cc BepoSITHOCTHIO p2=0,3 U X3 C BEPOSATHOCTHIO p3. HaliTh X3 U p3,
3Has1, yto M(X)=12.

5. 1loCcTpOUTh MHOTOYTOJBHHUK PACIpPEICICHHUS] JTUCKPETHOM CIy4ailHOM BEJIWYMHBI, 3aJaHHOU
3aKOHOM pPaCIIpe/ICICHHUS.

4 2 4 5 6
P 0,1 0,3 0,2 0,4

NuauBuayanbHas padora

1. HaiiTu MareMaThuyeckoe OXKUIJAHUE CYMMBbI 4YHCIIa OYKOB, KOTOPBIE MOTYT BBINACTh IPHU
OpocaHuU JBYX UTPAIBHBIX KOCTEH.

2. Haitftm pucnepcuio M CpellHee KBaJpaTHMUEeCKOE OTKJIOHEHUE CIy4yalHOU BEIMYMHBI X,
KOTOpas 3aJaHa CIEAYIOIIUM 3aKOHOM PacipeaeaeHus:

X 2 3 5
p 01 0,6 0,3

3. CiyuaiiHas BenuunMHa X MOXKET IIPUHUMATH JBa BO3MOKHBIX 3HaYEHMS: X1=4 C BEPOATHOCTHIO
p1 ¥ X2 = 6 ¢ BepOATHOCTHIO p2. HaliTu p1 1 p2, 3Has, uto M(X)=10,8 u D(X)=0,84.

4. JluckpeTHas ciydailHasg BelMuMHa X NPUHMMAET 3 BO3MOXHBIX 3HA4CHMS: X1=8 C
BEpOATHOCTBIO P1=0,2, X2=6 Cc BepOSITHOCTHIO p2=0,4 M X3 C BEPOSATHOCTHIO p3. HaliTh X3 U p3,
3Has1, yto M(X)=20.

5. 1loCcTpOUTh MHOTOYTOJIBHHUK PACIpPEICICHUS] JUCKPETHOM CIy4ailHOM BEJIMYMHBI, 33aJaHHOMN
3aKOHOM pacCIpeIeIICHHUS.

X 1 3 6 8

P 0,2 0,1 0,4 0,3

NNPAKTUYECKOE 3AHATHUE Ne 9

Tema: Bolunc/jieHne BeposiTHOCTeH M HaxoxkaeHne xapakrepucTuk 11 HCB ¢ nomombro
(pYHKIUH IVIOTHOCTH U MHTErpaJbHON (GyHKIHMHU pacnpeneneHus
Hucnunnuna: EH. 03 Teopus BeposiTHOCTEN U MaTeMaTHYECKasi CTAaTUCTUKA

Heab npakTnyeckoi padboTsl:

Pemenne 3amau Ha BbIUMCICHHE BEPOSITHOCTEH M HaxokJaeHue xapaktepuctuk st HCB ¢
NOMOUIbI0 (YHKIMU IUIOTHOCTH M MHTErpajibHOW (yHKUMU pacnpenenenus. Paspurtue
JIOTUYECKOI'0 ¥ TBOPYECKOI'O MBILIICHUS CTYIACHTOB. Pa3BUTHE CaMOCTOATEIBHON NEATEIbHOCTH,
BBIUMCIIUTEIbHBIX HABBIKOB.

3agauyn npakTH4ecKoil padoThI:
1.IToBTOPUTH TEOPETUUYECKUI MaTEpUal IO TEME MPAKTUUYECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUICHNS TEOPETUUECKOT0 MaTepuraia.

3 .BEIMOJTHUTE 3aJaHUS.
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CoaepixaHue U M0OCJIeJ0BATeIbHOCTH BbINOJIHEHHUS 3aJaHUI

Pemenue 3anau.
1. HaliTn matemMaTuieckoe 0’KUJaHUE, TUCTIEPCUIO U CPEeHEE KBAIPAaTUIECKOE OTKIOHEHUE
CITydaiiHOM BEMWYMHBI X, 3a1aHHOM MIIOTHOCTRIO pactpezneneuus f(X) = 1 ma uarepsaine (0;1).
2. HaiiTu matemMaTu4eckoe 0>kKMJIaHuE, TUCIIEPCUIO U CPEIHEE KBAPATUIECKOE OTKIOHEHUE
CIlydaifHOW BeNMWYMHBI X, 3alaHHON (PyHKIMEH pacripeneneHus F(x)=

0 mpu x <0,

1

=X mpu 0< x<4,

4

1 mpu x > 4.

3. Cnyuaiinass BennumHa X B HHTepBaie (2;4) 3amaHa IUIOTHOCTRIO pacmpenenenus f(X) = -
0,75x%+ 4,5X — 6;BHe 3T0r0 MHTepBana f(X) = 0. Haiitn Moy BenuuuHb! X.
4. Haiitu qucniepcuto cirydyailHON BeMUYMHBI X, 3alaHHON (DyHKIIMEH pacrpeneneHus F(x)=

0 mpu x <0,

5x*-1 mpu 0< x<1,

X npu X >1.
5. Cnyyaiinasi BennurHa X 3a/iaHa IIOTHOCThIO pacnpeaenenus f(X) = 2x B untepsaie (0;2); BHe
storo unreppaia f(X) = 0. HaiiTu HavanbHbIe MOMEHTBI IIEPBOTO, BTOPOT'O, TPETHETO U
YETBEPTOT'O MOPSIKOB.

NupuBuayanbHoe BbINOJTHEHUE 32/1a4
1.HaiiTu marematnyeckoe 0XuIaHUE, TUCIIEPCUIO U CpPeIHEE KBAPATUIECKOE OTKIOHEHUE

1
CIy4aiiHOW BETUYUHBI X, 3aJaHHON TNIOTHOCTBIO pactpeneneHus f(X)= Ex Ha untepsaie (0;2).

2. Haiftu maTemaTideckoe OXuaaHue, TUCTIIEPCUIO B CpeIHEe KBaIPaTUIECKOE OTKIIOHCHHE

0O mpu x<0,

- . . V4
crydvaiiHoi BenmmumnHbl X, 3aaHHO# (yHKImei pacnpenenenus F(X)= {cosx mpu 0< X < >

T
0 u X >—,
P 2

3. Cnyuaiinas Benuumuaa X B unTepsane (0;1) 3amaHa mIOTHOCTBIO pacmpenenenus f(X)= 3x?;
BHe 3Toro untepsaia f(x) = 0. Haiitu mony Bennuunbr X.
4. Haittu qucniepcuto ciyyailHOM BeMTU4MHBI X, 3alaHHON (DyHKIIMEH pacrpeneneHus F(x)=

0 mpu x <0,
X mpu 0<x<1],
1opn x >1.
5. Cnyuaiinast BenuunHa X 3ajlaHa INIOTHOCTBIO pactipeneneHus f(X) = 4x B untepsaie (0;3); BHe

storo unreppaia f(x) = 0. HaiiTu HavyanbHbIE MOMEHTBI IEPBOTO, BTOPOTO, TPETHETO U
YETBEPTOIO IOPSAIKOB.

INMPAKTUYECKOE 3AHATHUE Ne 10
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Tema: BbrumncijieHHe BEPOATHOCTEH 1)1 HOPMAJIBHO Paclpele/IeHHOM Be THYUHbI;
BbIYNCJ/IEHHE BEPOSITHOCTEH M HAXO0KIeHHe XapaKTePUCTHK VI MOKA3aTeJbHO
pacnpejaeleHHOH BeJJMYHHBI.

Hucuuniuua: EH. 03 Teopust BepoATHOCTE U MaTeMaTU4YecKasi CTaTUCTUKA

eap npakTnyeckoi padboTsl:

Pemenne 3a1a4 Ha BBIYUCIIEHUE BEPOATHOCTEH JUIsl HOPMAIILHO PACIPEICIICHHON BEIUYUHBI WU
CYMMBbI HECKOJIBKMX HOPMAJIbHO-PACIPENCICHHBIX BEIVYMH. BblYKMCIIEHHME BEPOATHOCTEH H
HaxXOXJCHHE XapaKTEpPUCTUK Ui IIOKA3aTeIbHO PpacCIpelNelIeHHOM BenuunHbl. PasBurtne
JIOTUYECKOI'0 ¥ TBOPYECKOI'O MBIIIJICHUS CTYACHTOB. Pa3BUTHE CaMOCTOATEIbHON EATENBHOCTH,
BBIUNCJIUTEIbHBIX HABBIKOB.

3aiauyu NpaKkTU4ecKoil padoThbI:

1.IToBTOPUTH TEOPETUUECKUI MaTEpUal M0 TEME MIPAKTUUYECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI [ 3aKPEIUIEHUS] TEOPETUUECKOI0 MaTepraia.
3.BbInoaHUTE 3a1aHUA.

Conepma}me H NOCJIeA0BATEIbHOCTh BLINOJHEHUS 3aaHMil

Pemienne 3agau.
1. MaremaTuyeckoe 0XXHIaHHUEe HOPMAIILHO PacIipeIeIeHHON BEIMYMHBI X PaBHO 3 U CpeaHEee
KBaJ[paTHUECKOe OTKJIOHeHUe 2. Hamucath MIOTHOCTH BEPOSITHOCTH X.
2. HopmanbHO pacnipesieficHHas CliydaifHas BerurHa X 3a1aHa mioTHOCThIo F(X)
1
=———/( 0 | Haiitu MaTeMaTH4ECKOC OKHIAHUE U TUCIICPCUIO X.

521
3. Hamucarps mI0THOCTE U Q)YHKHI/II-O pacupCaCJICHUA ITOKA3aTCIIbHOI'O 3aKOHA, €CJIM IapaMETp
A=4.
4. HaiiTu nucniepcuio u cpeiHee KBaipaTUIecKoe OTKIOHEHHE MOKa3aTeIbHOTO pacpeIeTIeHus,

3amanHoro yHKIMeil pacnpenenenus F(X) = 1—e*™ (x> 0).

5. Haiitu MmatemaTiueckoe 0XKHIaHue MMOKa3aTeIbHOTO pacipeeeHus, 3aaHHoro pu X > 0
TIOTHOCTBIO pactpenenenus f(X) = Se ™",

HNuauBuayanbHoe pelienne 3aaad.

1. MaTemaTnyeckoe 0)KHIaHHE HOPMAILHO PacTpeIelICHHON BeTMInHBI X paBHO 9 U cpeaHee
KBaJIpaTH4eCcKoe OTKIOHeHUe 6. Hamucars MIOTHOCTH BEPOSITHOCTH X.

2.HopmanpHO pacnpezesieHHas cilydaiiHas BeauurHa X 3aJaHa INIOTHOCTBIO

1 7(x—173)2
——e 2 . HaifTu MmaTeMaTH4ECKOE OKUIAHUE U JUCIIEPCUIO X.
6v2r

3. Hanucatb MI0THOCTB U (YHKIHMIO PACHIPENENICHHS T0Ka3aTeIbHOIO 3aKOHA, €CIIN ITapaMeTp
A=6.
4. HaiiTu aucniepcuio M cpeiHee KBalpaTHUECKOEe OTKJIIOHEHHE [T0KA3aTeIbHOIO PACIPEAEIICHNUS,

f(x)=

3aaHHOTO (yHKIMEi pacnpenenenus F(X) = 1—e>* (x> 0).
5. Haiitu MaTemMaTHuecKoe OKHaHUE MTOKAa3aTeIbHOTO pacipeeeH s, 3aaHHOro pH X > 0

dynkmeii pacnpenenenus F(x) = 1—e ™™,
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IMPAKTUYECKOE 3AHATHUE Ne 11

Tema: MaTemMaTH4eckoe 0:KMAaHUE U JUCIIEPCUS CIYyYaiiHOM BeJIHYUHBI, pacnpeae/IeHHOl
110 HOPMAJbHOMY 3aKOHY
Juctumumaa: EH. 03 Teopus BeposTHOCTEN U MaTeMaTu4ecKasl CTaTUCTUKA

Hesap npakTuveckoii padoThbi:
BcnoMHNTE BaKHENIIIME TOHATHS M 3aKOHBI TEOPUH BEPOSITHOCTE MAaTEMAaTHUYECKOM CTATUCTUKHU

3agauu npakTH4ecKoii padoThI:

1.IToBTOpUTH TEOPETHUECKUIT MaTeprall IO TEME MPAKTUYECKON paboTHI.
2.0TBETUTH Ha BOIIPOCHI JUIS 3aKPEIUICHUS TEOPETUYECKOTI0 MaTepraia.
3.BLIIOTHATE 3a0aHu.

Copaeprxanue U 0CJIeJ0BATEIbHOCTDh BBINIOJIHECHHUA 3aaHUI
IIpakTH4Yeckoe BHINIOJTHEHHE 32 IaHUI.
Ne 1. HenpepriBHas clydaifHas BeNMUMHA < 3a1aHa (yHKIME pacmpeieieH s BEpOSATHOCTEI!:
0

gcu x <0

Fin= 1—1]:j(x3+x), ecnmy O=x=2

1

ECIH X > 2

E

Beruucnurts M (X, DU, olX) . 1 mocTpoum emié rpaduku #(x) u Sl , Hy a Kyza ke 6e3
HUX?
Pemenue Hauném c rpaduka Gynkiuu pacupeneneHus. [Ipu ero pydHoM nMocTpoeHun yao0HO

[P
Fll=—(+D =02
W=7+

HaWTH IMPOMEKYTOUHOC 3HAYCHHUC " aKKYpaTHO IPOBECTU

KYCOK KyOudeckoii mapabosibl 10

Fix) = P(X <x)

qDYHKIII/IH pacrpeaciiCHud OIMUCBIBACT BEPOATHOCTE TOI'0, 4YTO cnyqaﬁHaﬂ

BEJIMYMHA <& npumet 3HaueHne, MEHBIIIEE, uem nepemennas * , «poOerarorias» Bce

< <
3HayeHus oT — % o T Jlannas QpyHKIMSA M3MEHSETCS B peIeax 0= Fix) =1 U He
yOBIBACT (M. K. «<HAKANIUBAEM» 8ePOSIMHOCMU), a makdice siBNsieTcs HerpepbiBHOM (111 HCB).

O‘-ICBI/I,Z[HO, qTo cnyqaﬁHaﬂ BCIIMYHUHA A MNpUHUMACT CJ'Iy‘IB.fIHBIC 3HAYCHHA U3 OTPC3Ka [D’ 2] , "
KaKHe U3 HUX Oojlee 6€pOsmHbl, d KAKUC — MeHee, HAlJIAAHO MMOKa3bIBACT (I)yHKLII/I}I IIJIOTHOCTHU

pacrpeeneHust BEpOSTHOCTEN
W, omeme o7l

Fial=F'ia =1 L:,ﬂ +11, eraw 0= x=Z
10

q, monw 127
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2 =2

1
JO=—, fl=—,
10 10 10 ¢ HEMEJIEHHBIM YEPTEKOM:

N cHOBa ONIOpHBIE TOYKHU:

1

Fix

B otmmaue ot ) (YHKIIMH TNIOTHOCTH MOKET OBITh pa3pbhIBHA U MOXKET IPUHUMATH 3HAYCHUS
060nbIIre eTUHALBI (KaK 8 Hawem clyyae); MOXKeT, KaKk yObIBaTh, TaK U BO3PACTATh U JIaXKe
UMETb SKCTPEMYMBI (Haul KycoK napaboast pacmém). OaHaKo, oHa

+o
] Fxdx=1
CSfxzn o
HEOTpHULIATENIbHA! u 00J1a1aeT CBOMCTBOM — , KOTOpOE JIy4Ille BCerjaa
IIPOBEPSATH (@ TO MaJjo JIM, OleyaTka Wwin omuoka). B cuity adoumuenocmu naterpana:

If(x)cfx = _]D;U dx+ %E (3% +Didx + ID dx=

1. 3 1 1
=0+—(x +2i+0=—(E+2-0-01=—-10=1
5 s ¢ )=

1 — JIAaHHBIN pe3yNbTaT PaBEH
3aIITPUXOBAHHOM IJIOUIA N U C BEPOSITHOCTHOM TOYKH 3PEHUS O3HAYAET TOT (PaKT, 4To

ClydaiiHas BEJIMYMHA & JIOCTOBEPHO MPUMET OJTHO U3 3HAYCHHI OTpe3Ka [D’ 2]. [Tpuuém, mo
YepTeKy XOPOIIO BUTHO, YTO 3HAYCHUSI U3 TIPABOM YacTH OTpe3Ka ropaszio 0osee BEpOATHBI, Y4eM
3HAYEHHUs CJIeBA.

Brraucimm:

1
; : PRI T I S S B 1
o =M= (x = ik = — = — - =—
Pos X =T) I_,r._ Jdx = Fialy |".-I'I +r||L '___‘|”+1 b=

0 * — BEpOSITHOCTh TOT0, YTO CIydalHas

BETMYMHA <X NPUMET 3HAYCHHUS U3 IPOMEKYTKA [0:1]
OueBUIHO, YTO MAaTEMAaTHUECKOE OKUIAHUE (CpedHeodcudaemoe 3Haverue) CirydainHon

BEJIMYUHMHBI <1 06513aTEeNbHO HAXOIUTCS B «OKHBOMY OTpe3Ke [D’ 2] M CMEIIEHO OJIMKE K €TO
MIPaBOMY KOHITy. Y OeIuMCsl B 3TOM aHanuTHUeCKU. [1o hopmyrie BEIYHCICHUS MATEMAaTHIECKOTO
OKUJaHUS, U B CUILY TOTO %€ CBOWCTBA A0OUMUBHOCTU.

i 1} Fi i Fi
M) = [aftdx =[x 0 dx 110[:((3:;9 F Dl 4 !x-lil-dx=lil | 110!(3:(3 F3)dx - 0=

w w 0

L)

Lonzezoo-mon-2od g4
10 ’ ] )

5

. . M
Jluctiepcuro (mepy paccesinus CayyauHbix 3HAYeHUll OMHOCUMENbHO () ) BBIYHCIIUM TI0
bopmye:

D(X) = [ 2 f(x)dx - (M (X))

+i ] 2 1 2
2 _ 242 _ 4 2 _
__!;x f(x)dx_ﬁ_!x (3x +l)dx_m_!(3x + 20 dx =

1 (327 =), 1 (% &8 1 (288440 1 328 164
= |2 42 |U=_. iUy T N L otk el S ke
w5 3 mhis 3 10 15 w15 75

Takum oGpazom:

164_@2_@_@_@_&_2

Dy =222 - - -
) 74 [ T T b T o R

= 0,23
5
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I/I, HAKOHCI, CPCAHCC KBAAPATUICCKOC OTKIIOHCHUC!

alX)= DX = E w048

M(X}:E, D(X):E, a(X= Em[],dlS
OT1BerT: 5 75 75

Ne 2.

Jana GhyHKIMS:

0 |
ITpencraButh S () B QHAJIMTUYECKOM BHJIE U N0KA3aTh, YTO OHA MOYKET CIIYKUTb IIJIOTHOCTHIO
BEPOATHOCTEH HENPEPBIBHOMN CITyJaitHOM BEIMUMHBI < . BRYHCIUTE M(X), DX u alx) .

Pemenue: MMpeaACTaBuUM f{x} B aHAJIMTHYCCKOM BHAC. CocraBuM YpaBHCHHC HpHMOﬁ 10

)
9=
TOYKaM (L, ) 5 [ 24

x=1_ »-10
5-1 l—D
2
x—1
=2
.
x—1=8y
1
=—(x-1
y Slix )

Takum oOpazom:
0, x=1

]

Ffix= %(:{—1}, lexr s
D,x=5

]

x=l 1=x<5

HpnMeanne: BEPXHHUC HCPABCHCTBA MOYKHO 3aIIMCAaTh U TaK: , B YCJIOBUU HET

OJIHO3HAYHOW MHCTPYKIMHU HA 3TOT CUET.
[TokaxeM, 4To Jix MO’KET CIIYXKHTb INIOTHOCTBIO BepositHocTeit HCB 4

= . . .
1) pynkuums S 20 4o seeit uncnosoit PSIMOM;

i 17 1z s 1(25 1 1
__!;f(x)dxzE_!-(x—l)dz.':E[E—x]L=§[?—5—E+1]=§-8=1

Takum o6pazom, () MOYET CIY>KUTh IJIOTHOCTHIO BEPOSITHOCTEW HEMPEPBHIBHOM CIIy4aliHOM

BCIIMYHHBI e 4
Brraucnmm MaTeMaTHdecKkoe OXXHNAaHUC!:

+o

200 = [ afon = [xte— s =L [t - man= L[ 222 o
G 81 glz 2 !

-

17125 25 1 1 1 88 11 2
= =4 : 3
8[ 3 2 3 2]
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Jlucriepcuto BEIYUCTIM 110 GOopMYyIIe:
DXy = ngf(X)cfx - (M)
B nanHoMm ciyuae:

Tx"f(x)a‘x=1ix3(x-udx=lf(x3 )= l{x_‘_x_jﬁ _
e 81 81 2l 4 3
:l[E_E_l+l]:1 344 43

2.4 3 43

Takum oOpazom:
Dm:?_[%]:ﬁ_lzl_lzg_lzl 2

Cpe;[Hee KBaAPATHYCCKOC OTKIIOHCHUE!

(X = JDx) = \E = 2"3{6 w 0,94

Ne 3.

HerepHBHaH cnyqaﬁHaﬂ BCJINMYHHA r4 3aJaHa (bYHKHHCﬁ IIJIOTHOCTH
Z

FE =145

0, ecnm x¢ [— 1, 1]

7 9 9 9 9

ECTH X € [— 1, 1]

pacupCaciICHuA

C. M(X), D(X)

Haiitu: ., IPSIMO TaK U XO4YEeTCs T0OABUTH emI€, HO B )KYTKOH O0pbOe ¢ caMum

co00ii 1 OCTaHOBUMIJICA, YTOOBI COCPCAOTOUYUTHCA HA I''TABHOM :)

+o

[ £ (xydx=1
Pemenne: HalinéM KOApPUIMEHT €', Cormacuo CBOMCTBY — :

i Cdx
_1'\,14— .7.’2

Brmocum KOHCTAHTY U IIOJIb3YCMCA YETHOCTBIO HO[[I:IHTCI‘p&JIBHOfI CI)YHKIII/H/I Ha CUMMCTPUYIHOM

=1

HpOMe)KYTKe:

2(3]

N

I/IHTeraJI 3]1eCh TAOJMYHBIN, U 3HAYCHHSI APKCUHYCA «XOPOIIHEY:
1 1 } T T
g =arcsin ——arcein 0=——0=—
2 &

(3] 6

Takum oOpazom:

20%:1 = o=

YW

1 QYHKIIHS TUIOTHOCTH PaclpeesICHuUs:
3

S = mfa-xt
0, ecnm xe[-11]

ECIH XS [— I, 1]

_i- E _ll- ar —E[arcsin E]r —E(E—U]—l
HpOBepKaZ RLEE S RS 2)P "\
3

|

—_— =0
2
He 3a0bIBAEM IIPOKOHTPOJIHMPOBATH, YTO T4~ X

Brerauciaum mMaremMaTudeckoe OXXKHMAAHUC!

1
xdx

e 3
M{X) = Ixf(x)dx= Elﬁ =0

—m -1

, Kak MHTerpai oT He4€THOW (QYHKIIMU IO CUMMETPUUHOMY

IIPOMEKYTKY.
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Ho, B HpI/IHI_II/IHe TYT MOXHO He MOJICHUTHCS M MOABECTH (DYHKIIHIO 1O 3HaK AuddepeHimana:

1

Y -

mifa—g wiafa—s

MaremaTHuecKoe OXKHIaHUE MK =0 «pa3/IeIHIIO» BEPOSITHOCTHU (€OUHUUHYIO NIOWAOL NOO
@yHryuel niomrHocmu) Ha 2 paBHbIC YaCTH:

[TockonpKy MaTeMaTUYECKOE 0KHIaHNUE PAaBHO HYIIO, TO AUCIIEPCHIO YIOOHO BHIYHCIUTH
«OOHOU cTpoKoity. Mcnonas3zyem (bopMyny U YETHOCTD MOABIHTErPATbHON (PYHKIIUH:

xdx gt ]' xddx

D dx = (M0 =
)= Ixf(x)x x) = JJ— [

3neck cpasy ke yI00HO IPOBECTH 3aMEHY
x=2:ni = dx=2cosids

~J(4 x _‘Jf4 4 zin .E—V‘él(l—sm z)—2~J‘cos t =2cost

TIEPEMEHHOM:
1
5 f=arcsih —
Haiiném HoBbIE nipeaensl uHTerpupoBanus. Ecau & = <51 £ , TO H:
. . i
fi=arcan —=10, { =arcsin —=—
2 2 6
it ]
(*)=£_|-4sm !,-2cosidi 24 zdf,—%-lj-(l—cos?j)dr—
ia Zoost Ty

=E-[3—lsin 25]
m 2

Brruncasem CpCAHCC KBAAPATHYCCKOC OTKIIOHCHUC!

a(X)=./DiX) = B"F 20,6

—B3I'IIHUTC Ha qepTéxc " MBICJICHHO OTMCPBTC

UF:E.[?_T_ 1 _sm"’_r_0+0]:E.[£ _.£J_2_§M0,35
3 m b

m

p ME) BJ1eBO/BIIpaBo 0,6.

o= M(X)=0, D(X=2-222 34—
OrtBer: T
Ne 4. @yHK1USA pacnpeleeH s HEIPEPHIBHOM CIy4aiiHON BEIMYUHBI X UMEET BUJ:
IG repe x < (3
F{x}z%xi@ FIpE ¥ E{ EE
'\1 npH x =3,

Haittu MatemaTnueckoe OKUIAHUE U JUCIIEPCUIO ITOM CIy4YaliHON BEJIUYUHBI.
AF LA g D)

JIAHHOM CITy4aifHO# BETMYHMHBI (CM. TIPUBE/ICHHBIE BbIie (popMmyibl). [Tornyuaem:
i{l =0 npn x o< g

pU)=F ) = s o) = 2% rpux <03},
'2 =0 npu x >3,

Pemenne. /1515 HaxoXaeHUS HaM N0TpedyeTcs INIOTHOCTh PACIpeIeIICHUS

501041

2 o
@{I}:{ax Opit % ;E‘D:."}:
LD E CCTATEHBIN CAVHEIL

Torna nmeem
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Tis

[

. e

if (,&'}:i{zx@(xm = f},{}a}, +jfx-§m’x . j.:;; D =
—= - el z

| ®
I
"

I'eomerpuuecku, morydeHHOE 3HAYCHHE MAaTEMaTHUECKOTO OKUIAAHUsS €CTh abciucca IeHTpa
TSOKECTH (PUTYpHI 11O TpaUKOM MIIOTHOCTU paclpeaeneHus, T.e. adciucca npsMoyrojabHOTo
TpeyroiabHuka OAB (cM. puc. 7; HAIOMHUM, YTO LIEHTP TSHXKECTH TPEYTOJIbHUKA €CTh TOUYKA
nepeceyeHus: MeJIaH 3TOr0 TPEYroJibHUKA, a MEIMAHbI B TOUKE MePEeCceUeHUs IEeNATCS B
OTHOIIEHHH 2:1, cuuTas OT BEPILUHBI).

]

1 A
3 ..-f"
e
g B x
. —_—
[ 1 14 2 3
Pur 7

3aBepliasi pelieHue, HailieM JUCIIEPCUI0 pPacCMaTpUBAEMOM CIIy4aiiHOM BEJIUYUHBI.

. e Ry I . : L2 o Ry b xé_*
MY Y=gxelxy={x" Oy +|x - —xax +1x" dr =—-—| =43,
D= rlobod = [ o [ Gedes [R5
DIXy=M(X " -M (X 1=2"—45=03

IMPAKTUYECKOE 3AHATHUE Ne 12

Tema: Pacuyer xapaktepuctuk HCB.
Hucuunnuua: EH. 03 Teopust BEpoATHOCTEN U MaTeMaTUYeCKasi CTaTUCTUKA

Ieap npakTHyeckoi padoThI:

Pemenue 3anau Ha BeIYMCIIEHUE BEPOSITHOCTEN U HaxoxaAeHUE XxapakTepucTuk aius HCB ¢
HNOMOIIBIO (PYHKIIMHU TNIOTHOCTU M HHTETPAJIbHON QYHKIMH pacnpeseneHus. Passutue
JIOTUYECKOTI0 U TBOPYECKOTO MBIIIJIEHHUS CTYAEHTOB, CaMOCTOSITENbHON AEATEIbHOCTH,
BBIYUCINUTCIIbHBIX HABBIKOB.

3agauyu npakTHYecKoii padoThbI:

1.IToBTOPUTH TEOPETUUECKUI MaTEpUal M0 TEME MPAKTUUYECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI JUIS 3aKPEIUICHUS TEOPETUUECKOTO MaTepraia.
3.BbINOTHUTE 3a8aHUS.

Conep:xaHue ¥ MOCJ€A0BATEJIbHOCTH BBINOJIHEHUS 3a1aHU
Pemenue 3anau
1. HaiiTn MatemMaTH4ecKOe OKHAaHuE, JUCIIEPCHUIO U CPEHEE KBAIPATUUECKOE OTKIOHEHUE

CITydaiiHOM BEMYHMHBI X, 3aJaHHOM TIIOTHOCTRIO pactpenencaus f(X) = x ma unatepsaine (0;3).
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2. Haiftu maTemaTrueckoe OXuaHue, TUCIePCUIO U CpeHEE KBaIPaTUUECKOE OTKIOHEHHE

0 mpu x <0,

o o o o . T
ciyuaiiHOM BelM4MHbI X, 3aaHHoN GyHKIuel pacnpenenenus F(X)= 1sin2x mpu 0< X < 2

T
1 u X >—.
P 4

3. CnyuaitHas BemmunHa X B wuHTepBaie (3;5) 3amana mioTHOCThIO pacmpeneneHus f(X) = -
1,5x%+ 12X — 22,5;BHe sToro unTepBana f(x) = 0. Haiiti Moxy Benmunab X.
4. Haiitu qucrniepcuio CilydyaifHON BeTMUMHBI X, 3aJaHHON (PYHKIIMEH pacrpeieneHus

0 mpu x<-2,
F(x)= %X+O,5 mpu -2< X< 2,

1mpu x> 2.

5. Cny4aiinas BenrunHa X 3ajlaHa TNIOTHOCTBIO pactipeneneHus f(X) = 5x B untepsaie (0;2); BHe
storo untepsaia f(X) = 0. Haiitu HaYaapbHbIE MOMEHTBI TIEPBOTO, BTOPOT'0, TPETHETO U
YETBEPTOIrO MOPSAIKOB.

CamocTtosiTe/IbHOE pellieHre 32124

1.HaliTn maTeMaTuueckoe OXKuaaHue, TUCIIEPCHIO U CPEHEE KBAIPATUUECKOE OTKIIOHEHUE

1
CITydaiiHOW BeNMYMHBI X, 3aIaHHON TIOTHOCTRIO pacnpeaencHus f(X)= Ex Ha uaTepsaie (0;2).
2. HaiiTn MaTeMaTHUYECKOE OKUIaHUE, TUCIIEPCHIO U CPEIHEE KBAJAPATHUCCKOE OTKJIOHECHHUE

0 mpu x <0,

.. . . T
ciydaiiHOW BeIM4YMHbI X, 3aaHHON GyHKIuel pacnpenenenus F(X)= {cosx mpu 0< X < >

T
0 mpu X >—.
P 2

3. Cnyuaitnas Benmunna X B untepsane (0;1) 3agana mmoTHocThio pachpenenenns f(X)= 3x?%
BHe 3Toro unTepana f(X) = 0. Haiitu mony Benmumnbl X.

4. HaiiTu nuciepcuio CIiy9aifHOM BETMUMHBI X, 3aJaHHON (PYHKITMEH pacpe/1eIeHUs F(x)=
0 mpu x<0,
X mpu 0< x<1,
1opn x >1.

5. Cnyyaiinasi BennurHa X 3a/iaHa IIOTHOCThIO pacnpeaenenus f(X) = 4x B untepase (0;3); BHe

atoro uHreppana f(x) = 0. HaiiTn HavanbHbIEe MOMEHTBI IEPBOTO, BTOPOTO, TPETHETO U
YETBEPTOTO MOPSAIKOB.

IMPAKTUYECKOE 3AHATHUE Ne 13

Tema: PemieHue 3a1a4 Ha HEHTPAJIbHYIO IIPeJeJIbHYIO TEOpeMy
Jucnumumaa: EH. 03 Teopus BeposTHOCTEN U MaTeMaTu4ecKasl CTaTUCTUKA
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Heap npakTnyeckoi padoTsl:
3akpenuTh YMEHUE peliaTh 3a1aun Ha Beraucienue L{I1T

3aiauyu NpaKkTU4ecKoil padoThbI:

1.IIoBTOpUTH TEOPETUUYECKUI MaTepHa IO TEME MPAKTHIECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI [ 3aKPEIUIEHUS] TEOPETUUECKOTI0 MaTepHraia.
3.BbInoaHUTE 3a1aHUA.

Couepmanne H NOCJIeA0BATEIbHOCTh BLINOJHEHHS 3aaHil

IIpumep 1. BeposTHOCTH TOTO, YTO Haynady BeIOpaHHAs JAeTajlb OKa)xeTcs OpakoBaHHOM, mpu
KaXJ0M MpoBepKe oaHa U Ta *e U paBHa 0,2. Onpeneautb BEPOSTHOCTb TOro, 4To cpeau S0
HayraJ BHIOpAHHBIX JeTajeil OpakoBaHHBIX OKaXeTcsl He MeHee 6.

Hnst Toro, 4yToOBI BOCTIONB30BaThCsl TeopeModt MyaBpa - Jlaruaca HaiiieM MaTeMaTHuecKoe
OKUJAHUE U JUCTIEPCUIO KOJIMUECTBA OpaKoBaHHBIX JeTaneit B 50 — T 0TOOpaHHBIX:
m_=np=50-02=10

D =npg=50-02-08=8

dakTHyYecKH B 3a/1ade TpeOyeTCsl OMpPEeAETUTh BEPOSTHOCTh TOTO, YTO OpaKOBAHHBIX JeTayei
OyzeT He MeHee IIECTH, HO U, OUYE€BHUJIHO, He Oonee 50- Tu.

1 _(s0-107 _[6-10}) 1, :

P(6= X =50)=— O - |i=;|_¢:(10)+¢:(1)_|=0=5-(1+0=842?)=0=92135

3nauenust ¢ynkuuu Jlamnaca Haxonsarcs no Tabnune. Koneuno, 3Hauenus ¢pynkuuu Jlammaca

®(10) B Tabmuie HET, HO T. K. B Tabmunax ykaszano, uto ®(3)=1,0000, To Bce 3HAYCHHS OT
BEJIMYMH, IPEBbIIIAOMUX 3 Takxke paBHbI 1. JlononaurensHo cM. @yHkuusa Jlamnaca.

Ipumep 2. U3BectHo, uTo 60% BCETrO YKMCIIa M3TOTABIMBACMBIX 3aBOJIOM HW3JCIUN SBIISIOTCS
u3zienusiMu nepBoro copra. IIpuemmuk Geper nepssle nonasmuecs 200 uzgenuit. Yemy paBHa
BEPOATHOCTH TOTO, UTO CPENN HUX oKaxeTcst u3 oT 120 no 150 uznenuit nepsoro copra?
BepoaTHOCTB TOTO, UTO J€Tallb OKAXETCs IEPBOrO COPTa, paBHA, OYEBUIHO, 0,6.
MaremaTnueckoe 0OXKHUJAaHUE YKCila U3EJINN IEPBOIO COPTa PABHO:

m, =np=200-06=120

ITo Teopeme Myaspa - Jlamiaca nosyqaem:

© Ma0—1207 f120 —1207) ) i
P(120 ﬂXi—’-liU):% o 1,0,{9_;_0 |— l-i[gé-o|i=%|-®(3=0619j+®(0)-|=0=5-(1+Oj=0=5
200 . ) 2

ITpumep3. IIpoBepkoii ycTaHOBIEHO, 4TO 96% W3AENUl Clly)KaT HE MEHbIIE FapaHTHUPYEMOIO
cpoka. Hayrag Beioupator 15000 mznenuit. HaliTi BEpoOSITHOCTB TOTO, YTO CO CPOKOM CIYXKObI
MeHee rapantupyemoro oyzaer ot 570 1o 630 uzaenuii.

BeposTHOCTB TOTO, UTO CPOK CIIy>KObI U3/1€TUsl OyZEeT MEHEee rapaHTUPOBAHHOTO paBHA:

1-0,96 =0,04

. m_ =mnp =15000-0,04 =600
MatemaTndeckoe 0KHJIaHUE YHACIa TAKUX U3JICIIHNA PaBHO — *

ITo Teopeme MyaBpa - Jlamtaca nosyyaem:

P(370 = X = 630) =; 9

630600 - 570— 500 | i :él'_rIJ(O:SS) —B(-0.89)) =

1152 o152 )
= B(0.88) =2D(1.25) = 20,3944 =0,7888

IIpumep 4.
CpenHee KOJIMUYECTBO BHI30BOB, MOCTYMAIONIUX HA KOMMYTATOp 3aB0OJla B TEUEHUH Yaca, paBHO
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300. OueHuTh BEPOSTHOCTD TOTO, YTO B TEUEHUE CIAEAYIOLIETO Yaca YUCIIO BHI30BOB Ha
KOMMYTaTop:

a) npesbicut 400;

0) Oyxer He 6oiee 500.

Pemenue
300
a) ITo ycnosuro M(X) = 300. ITo dpopmye (6.1.) P(X > 400) < 400, T.e. BEpPOATHOCTH TOT'O, YTO

4yuci0 BhI30BOB npeBbicuT 400, Oyaet He 6onee 0,75.
300
1—
0) ITo popmyse (6.3) P(X<500)> 500 =0,4, T.e. BEepOSITHOCTH TOT'O, YTO YHCJIO BBI30BOB HE

6osee 500, Oyzaer e menee 0,4.

IIpumep S.

CymMa Bcex BKIJIAJIOB B OT/eNIeHUE OaHKa COCTaBIIsAET 2 MIIH. PYy0., @ BEpPOATHOCTh TOTO, UTO
CIIy4alHO B3SITBIN BKJIaa HE TIpeBhICUT 10 ThIC. py0., paBHa 0,6. UTO MOKHO CKa3aTh O YHCIIC
BKJIQJUUKOB?

Pemenue

[Tycts X — pa3mep citydaifHO B3SITOTO BKJaaa, a N — 4MCI0 BCeX BKIaaoB. Toraa u3 ycnoBus
2000
3aJa4u CIIEAYeT, 4TO cpeaHuii pasmep Briaaga M(X) = » Tbeic.py0. CorilacHO HEpaBEHCTBY

Mapxkoga (6.3):

P <10y21- 20 P <1y =1- 200
10 wim 102
200
YuursiBas, uro P(X < 10) = 0,6, nonxyaum n  ,oTkyaa N <500, T.e. YUCIIO BKJIATUYUKOB

He Oonee 500.

IIpumep 6.

Cpennuii pacxoa Bofbl Ha )KUBOTHOBOUecKo# depme cocrasnser 1000 7 B aeHb, a cpeqHee
KBaJJPaTUYHOE OTKJIOHEHHUE 3TOU cilydailHOW BennuuHbl He npeBbimaeT 200 7. OueHuTsb
BEPOSATHOCTH TOTO, YTO PAcXo/1 BOAbI Ha pepMe B JTF000I BHIOpaHHBIN IeHb HE TPEB30UIET
2000 2, ucronp3ys:

a) HepaBeHCTBO MapKoBa;

0) HepaBeHCTBO YeOblleBa.

Pemenne

a) [Tycte X — pacxon BobI Ha )KUBOTHOBOUECKOM (hepme (i1). [To yemosuro M(X) = 1000.
Hcnonb3ys HepaBeHCTBO Mapkosa (6.3), monyuum P(X <2000) > 1*1000/2000 = 0,5, T.e. HE
MeHee, uem 0,5.

0) ducnepcus D(

X) = a® < 2002. Tak kak rpaauip! uateppaia 0 < X < 2000 CHMMETPUYHBI OTHOCUTENEHO
maTemaruueckoro oxuganus M(X) = 1000, To a5 OLIEHKH BEPOSITHOCTH HCKOMOT'O COOBITHS
MO>XHO NMPUMEHUTH HEpaBEHCTBO YeOrIena:

200% _ 0.96

1000°

T.€. He MeHee, ueM 0,96. B nanHO#1 3a71a4€ OIIeHKY BEpOSTHOCTH COOBITHS, HAMICHHYIO C
MOMOIIBbIO HepaBeHCTBAa Mapkosa (p > 0,5), ynanoch yTOYHUTE C TIOMOIIBI0 HEPAaBEHCTBA
YeoOwimena (P > 0,96).

Ipumep 7

BeposiTHOCTB BBIXOJ1a C aBTOMATa CTaHAapTHOM Aetanu paBHa (0,96. O1IeHUTh C TOMOIIbIO
HepaBeHcTBa YeOrlleBa BEpOATHOCTh TOTO, YTO YUCIIO OpakoBaHHBIX cpean 2000 neraneit

P(X =2000) = P(0 = X = 2000) = P{X -1000|= 1000) = 1-
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HaxoauTcd B rpaHunax ot 60 go 100 (BKIIIOUUTENHHO). Y TOYHUTH BEPOSITHOCTD TOTO KE
COOBITHS C TTOMOIIBIO HHTETPAIbHOM TeopeMbl MyaBpa-Jlamnaca. OOBSCHUTH pa3inune
MOJIyYEHHBIX PE3yIbTaTOB.

Pemenue

ITo ycmoBuI0 BEpOSTHOCTH TOTO, UTO JIeTallb OpakoBaHHas, paBHa P =1 — 0,96 = 0,04. Yucno
OpakoBaHHBIX AeTaneil X - m uMeeT OMHOMUANIBHBIN 3aKOH paclpeieieHts, a ero rpanulbl 60 u
100 cuMMeTpHYHBI OTHOCUTEIPHO MaTEeMAaTHUECKOTO oxuaanus a = M(X) = np = 2000*0,04 =
80.

CrneoBarenbHO, OLIEHKY BEPOSATHOCTH UCKOMOTO COOBITHS

P(60 < m <100) = P(—20 < m— 80 < 20) = Pl — 80| < 20)

MO>KHO HalTH 110 popmysre:

* *
Pl —80| = 20) 2 1- 220070047096y TOE_ o0
20 400 :

T.e. He MeHee ueM 0,808.
[Ipumenss cneacraue (2.13) unterpanbHoil Teopembl MyaBpa-Jlamiaca, noayyum

Bl — 80| = 20} & —22_ | = 82,28 = 0,979

76,8

T.€. BEPOSATHOCTb UCKOMOT'0 COOBITUSI MpUOImKeHHo paBHa 0,979.

IIpumep 8.
O1eHUTh BEpOSITHOCTD TOTO, YTO OTKJIOHEHHUE JIH0001 clydailHOM BETMYUHBI OT €€
MaTeMaTHYeCKOro OKUaHus Oy/eT He Oosee TpeX CpeJHUX KBaApaTHUECKUX OTKJIOHEHUH (110
a0COJIIOTHOW BEIIUYUHE) — (NPABUTIO MPeEX CUsM,).
Pemenne
o popmymne (6.6), yautsiBas, uro D(X) = ¢?, momydum:

at 8

FUX —a|=3ag)=1- =—=1038%
P L )

T.e. He MeHee, ueM 0,889. HamomumM, 4TO /1711 HOPMAJILHOTO 3aKOHA TIPABUIIO TPEX CUTM
BBITIOJIHAETCS C BEPOSATHOCTHIO P, paBHOM 0,9973, T.e. P =0,9973. M0HO moka3aTh, 4YTO JJis
PaBHOMEPHOTO 3aKOHa pacnpenesenus P = 1, qis nokazarenpbHoro — P = 0,9827 u T.10. Takum
00pa3om, MPaBUJIO TPEX CUTM (C AOCTATOYHO OOJBIION BEPOSATHOCTHIO €T0 BBHITTOTHEHUS)
MPUMEHHUMO /7151 OOJIBIINHCTBA CIyYalHbIX BEJIHUMH, BCTPEUYAIOIINXCS HA MPAKTUKE.

IIpumep 9.

[To manHBIM IpEIMepa 2.8 ¢ MOMOIIbI0 HepaBeHCTBA YeOblleBa OLEHUTh BEPOSATHOCTH TOTO, YTO
u3 1000 HOBOPOXKAEHHBIX J10JI1 JOKUBLINX 10 S0 j1eT OyAeT OTINYaThCsl OT BEPOSATHOCTU ITOTO
coObITus HE Oosee, uem Ha 0,04 (110 aOCOIFOTHOM BEJIMUUHE).

Pemenue
[Monaras n = 1000, p = 0,87, g = 0,13, o ¢popmye (6.7):
P[f—p 50,04J21—&0’]32= 0,929

# 1000%0,04 T.e. He MeHee, ueM 0,929.
IIpumep10.

Jlnst onpenenienrs cpeHei Mpoa0KUTEIHbHOCTH TOPEHUs dJIeKTpoiaMil B maptuu u3 200
OJIMHAKOBBIX SIIMKOB OBLIO B3ATO HAa BEIOOPKY O OJTHOM JamIie U3 Kax0ro smuka. O1eHUTh
BEPOSTHOCTH TOT'O, YTO CPEIIHSS MPOIOJIKUTEILHOCTD TOpeHHs 0ToOpaHHBIX 200 351eKTpoiamMI
OTJIMYAETCS OT CPeTHEH POAOKATEIFHOCTH TOPESHHUS JIaMIT BO BCeH mapTUH He OoJiee 4eM Ha 5
4 (1Mo aOCOIIOTHOM BEJIMYUHE), €CIIM U3BECTHO, YTO CPEHEE KBAIPATUIECKOE OTKIIOHCHHE
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IPOIOJDKUTEIHLHOCTH TOPEHUS JIaMI B KXKIOM SIIIIMKE MEHbIIE 7 4.

Pemenne

[TycTthb Xi — MPOAOIDKUTENLHOCTS TOPEHHS DJIEKTPOIAMITBI, B3ATOM U3 i-T0 smuka (4). [To
ycnouto nuctiepenst D(

Xi)< 7% = 49. O4eBHIHO, YTO CPEHSS TIPOJOKUTENLHOCTh TOPEHHS OTOOPAHHBIX JIaMII paBHA
(X1+X2+...+X200)/200, a cpeHsst MPOAOIHKATEIBHOCTh TOPEHHUS JIaMIT BO Bee naptuu (M(X1) +
M(

X2) +...+M(X200))/200=(a1+az+...+a200)/200.

Torna BeposITHOCTh HCKOMOTO COOBITHS 110 popmyie (6.12):

s [N+ X+ + X e tag o tayy A 0.9902

| 200 200 200*5°
T.e. He MeHee, ueM 0,9902.
IIpumep 11.
CKOJIBKO HaJI0 MMPOBECTH U3MEPEHUH TaHHOW BEJIIMYMHBI, YTOOBI ¢ BEPOSTHOCTHIO HEe MeHee 0,95
rapaHTHPOBATh OTKIIOHEHHE CPeTHEH apu(PMETHUECKON STHX U3MEPEHHH OT HCTHUHHOTO
3HaYeHUsI BEIMYUHBI HE Oouee, yeM Ha | (1o aOCOIOTHOM BEIMYMHE), €CIIU CpeTHee
KBa/IpaTUYECKOE OTKIOHEHUE KaXKIOTO M3 U3MEPEHH He IPEBOCXOAUT 57
Pemenue
[Tycte Xi — pe3ynbrar i-ro uamepenus (i = 1,2,...,N); @ — ICTUHHOE 3HAYCHUE BEIUYMHBI, T.€. M(

Xj) = a npu nr060m i. HeoOxomumo HaiiTu #, Ipu KOTOPOM

P{ B+ K+t X,
kel

B cootBercTBuu ¢ (6.12) 1aHHOE HEPABEHCTBO OY/AET BBIMOIHATHCS, €CITH

o 52
= — 2095 22005 w2500
ne n*1 , OTKyJa # u 005 ,

= lJ =095

T.€. motpedyercs He Meree S00 u3mepeHwuil.

Tecr Ne 5 «Curyuaiinasi BeJTHIHHA»
1.Ciryuaiinas BenuuuHa 3T0:

a. BEJIMYMHA, KOTOpas MPUHUMAET TO WK MHOE 3HaUCHHEe, HEM3BECTHO 3apaHee Kakoe,
0. (axT, KOTOPBII MOKET TPOU3OUTH WIIK HE TTPOU3OUTH.
2.3aK0H pacnpeeNneHus JUCKPETHOM CllydyaiiHOM BETMYHHBI 3TO:

a. P pacIpeleNIeHAs BEPOSTHOCTEM;

0. MHOTOYT'OJIbHUK PaclpeciICHuUs;

B. IIJIOTHOCTb PacIpeIeIeHUsI.
3.@yHKIMSA pacIpeIeIeHUs ITO:

a. BEPOSITHOCTB TOTO, YTO X <X;

0. BEPOSITHOCTH TOT'0, 4TO X=X;

B. BEPOSITHOCTH TOTO, 4TO X>X.

4. IInoTHOCTH pacupeeneHns C1ydaifHON BEIUUHHBI 3TO:

a. XapaKTePUCTHKA JJIsl HEMPEPHIBHBIX CIyYalHbIX BEJTUYHH;
0. XapaKTEPUCTUKA JUTsI TUCKPETHBIX CIIYIalHBIX BEITUYHH;
B. XapaKTePUCTHKA /I KOMOMHUPOBAHHBIX CITYYAHBIX BETUYHH.

5. UuCIIoBbIE XapaKTEPUCTUKH CIIYYalHBIX BEIUYUH. XaPAKTEPUCTUKH I10JIOKCHUS:
a. MaTeMaTH4YECKOe 0KUIAHUE, MOJIA, MEMAHAa;
0. KOA(PHUIHUEHT aCUMMETPHH, IKCIIECC, CUTMA.

6. Mona Bapuanuonsoro psanaa 3,4,5,6,10,10,12 paBna

a. 6;
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0. 10;

B. 12;
T. 3.
6. UncnoBbIe XapaKTePUCTUKU CITYIaliHBIX BeTUYHH. [[eHTpanbHbIe MOMEHTBI, JUCTIEPCHUS ITO:
a. XapaKTePUCTHKH TOJIOKCHHUS;
0. XapaKTePUCTUKH PACCEUBAHUS.

Tect Ne 6 «3aKkoHBI pacnpeneeHUus1 BEPOSITHOCTEN»
1. bunomuansHeIil 3PB 3710:

o

dopmyna beprym;

dopmyna ["aycca;

dopmyna Ilyaccona;

dbopmyna Myaspa —Jlamiaca.

. Pacipenenenue Ilyaccona sro:

MHOTOIIapaMETPUIECKOE paclpeieiCcHUe BEPOITHOCTEH;
OJTHOTIAPAMETPUIECKOE paCTIpE/ICTICHUE BEPOSTHOCTEH.

. 3aMeuarebHOE CBOMCTBO pacnpenenenus [lyaccona 3to:
MaTeMaTUYeCKOe OXKHUIaHNE CITYYaifHOM BEIMYMHBI PaBHO TUCIICPCUH;
MaTeMaTUYECKOe 0XKUIAHNE PABHO CPEIHEKBAIPATUYCCKOMY 3HAYCHHIO.
. PaBHOMEpHBIM pacnpeelICHUEM CIyYailHON BETMYUHBI HA3bIBACTCS:

Ao LWoa® b3 E O

IIOCTOSIHHAS IUIOTHOCTB PACIpPEIEICHNA BEPOATHOCTEN HA ONPEICIIEHHOM HHTEPBAJIE
3HA4YCHUH CIIy4aliHOW BEJINYMHBI;

HEINOCTOsIHHAS INIOTHOCTb PaCIPEEIICHNUS.

. IToka3zarenpHOE ( IKCIIOHEHLIMAIBHOE ) pacipeieieHue 3T0:
MHOTI'OIIApaMETPUYECKOE PACIIPEACIIEHUE BEPOSATHOCTEN;
OJIHOIIApaMETPUYECKOE PACIIPENCIICHUE BEPOATHOCTEN.

. 3aMeydaTesbHOE CBOMCTBO I10KA3aTEJIBHOTO PACIPEACIICHUS ITO:
MaTEMaTUYeCKOe 0’KHMJIaHHUE CIy4allHON BEJIMYMHBI PABHO AHCIIEPCHH;
MaTEMAaTHYECKOE OXKUAAHUE PABHO CPEIHEKBAIPATHYECKOMY 3HAUYEHHUIO.
. HopmanpHOE pacnipenenenue cirydaiiHbIX BEIUYUH JTO:
MHOTI'OIIApaMETPUYECKOE PACIPEACIIEHUE BEPOATHOCTEN;
OJIHOIIApaMETPUUECKOE PACIIPEACIIEHUE BEPOSTHOCTEN.

. SIBnsieTcs MM MHTErpai BepOsATHOCTH (PYHKIMEH pacnpeneneHus?:

na,

HET.

B OOR NAB OOR L

o

9. UeMy paBHa BEpPOSITHOCTH IOIAIaHUSI HOPMAIBHO PACIIPEACICHHON CIIy4YailHOW BEJIMYMHBI,
OTHOCHUTEJIEHO MaTEMaTHYECKOTO OXKHIaHMS, B MHTEPBAJI ITIOC, MUHYC 3 curma?:

a. 0,9973;

6. 0,5984;

B.  0,0027.



METOANYECKHUE PEKOMEHJALIUN
IO BBIIOJIHEHUIO CAMOCTOSTEJABHON PABOTHI

OBIIME ITOJIOKEHUA

Metoauueckue pekoMeHAaluu pa3paboTaHbl B COOTBETCTBUHU C MPOTrpamMMoON ydeOHOU
nucuuruHabl EH.03 Teopust BepoATHOCTEN U MaTeMaTH4ecKasi CTaTUCTUKA U MPEJHA3HAYEHBI 1JIs
oOyuaromuxcs crneunaibHocTu 09.02.07 « HbopManmoHHbIE CUCTEMBI U IPOTPAMMUPOBAHUE).

CamocrosTenbHas paboTa BBINOJIHSAETCS 00ydaroImMMCs O 3aJaHHIO0 IpernojaBaTelis, HO
0e3 ero HemocpencTBeHHoro yvactusi. CamocTtosiTenbHasi paboTa oOydaromMXcs, OKa3bIBAIOIIas
3 pexTHBHOE BIUSHUE Ha (POpPMUPOBAHUE JIHMYHOCTH OyaylIero CHEIHAINCTa, IJIAaHUPYETCS
00yJaromuMcsi caMocTosTenbHO. Kaxaplii o0yJaromuiicss caMm ompeaessieT pexuM CBoei paboTbl
U Mepy TpyZa, 3aTpauuBacMOro Ha OBJa/ICHUE YUYEOHBIM COAECPKAHUEM I10 KaKJIO0M TUCIUIUINHE.
OH BBINOJHSAET CaMOCTOATENbHYIO paboTy [0 JHYHOMY, WHIUBUAYAIbHOMY IUIaHY, B
3aBUCUMOCTH OT €ro MOATrO0TOBKH, PACIIOIaraéMOr0 BPEMEHHU U JPYTUX YCIOBHI.

Bo Bpems camocTosTeNnbHON TOATOTOBKM OOydaromuecs TOJKHBI OBITh 00ecIedeHbI
JOCTYIIOM K COBPEMEHHBIM IMpodeccroHalbHbIM 0a3aM aHHBIX, K HHPOPMAIIMOHHBIM pecypcam
cetu MHTEpHeT.

O0beM BpeMeHH, OTBEACHHBIM Ha CaMOCTOSTENbHYIO paboTy, MPEACTAaBISIET COOOMU
JIOTHYECKOE MPOAOKEHNE ay TUTOPHBIX 3aHATHI.

B xome camoctosTenbHOM pabGorbl mpu  wm3ydeHun guctmimmabl  EH.03  Teopus
BEPOSITHOCTEM M MaTeMaTH4ecKas CTaTHCTHKa 0o0y4JarmuMcs PEeKOMEHIIyeTcs OOpaTUTh
BHMMAaHHE Ha CJIEYIOUIIE OCHOBHBIE BOIIPOCHI:

1. VmnopsmodeHHBIC BHIOOPKH (pa3MEICHNUS).

[IpaBuso npou3BeneHNs pa3MEIICHHUS.
Pa3menienusi u couetanus ¢ MOBTOPCHUSIMHU.
Crny4daiiabie COOBITHSI.
BeposTHOCTH CIIOXKHBIX COOBITHH.
[IpocTpaHCcTBO A1€MEHTAPHBIX COOBITHH.
I'eomeTprueckoe pacnpeeseHne
@yHKIHUS IUIOTHOCTU pacipeieNeHus
[Tonsarue HCB.
. HUnrerpanshas ¢pynkuus pacupeneneaus HCB.
. HopmanbHoOe pacnipeneneHue.

© N O W

el
N RO

. Tloka3zatenbpHOE pacrpeeieHue.
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. Maremaruueckoe OKHAaHUE U TUCTIEPCUS CITy4aiiHON BETUYUHBI.
. LlenTpanbHas npenebHas TeOpema.
. HepaBenctBo UeOrnimeBa. 3akoH 60abIux yucen B popme YeObImiena.
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. I'eHepanbHas COBOKYITHOCTb U BBIOOpKA.

[
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. IloHATHE TOYEUHOM OLICHKH.
. MozenupoBaHUe CIOKHBIX UCIIBITAHUI

[l
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. CymHocTs MeTOAAa CTATUCTUYECKUX UCTIBITAHUM.

20. MogenupoBaHHe CITy4ailHBIX BETMIHH.

[Tpu n3yuennun mucuumuimasl EH.03 Teopus BeposSTHOCTEH U MaTeMaTHYECKas CTATUCTHKA
PEKOMEHJIyeTCsl  Ceaylolas IOCiel0BaTeIbHOCTh  OOy4YeHHUs: BHadaje OO0y4yarouiumcs



HE00XO0/IMMO 03HAKOMHTHLCS U IPOpaboTaTh yueOHbIN MaTepHuai Mo yueOHUKaM U JIEKIMIM, 3aTeM
clielyeT 00paTuThCs K JAOTOIHUTENBHON JINTEPATypeE.

IEJIA BHEAYIUTOPHOM CAMOCTOSITEJIbHON PABOTHI
CTYAEHTOB

B pe3ynbraTe 0CBOCHUS TUCIUIUIMHBI OO YYarOIIHICS TODKEH
yMeThb:
— cobupartp U perucTpUpPOBaTh CTATUCTUYECKYIO HH(POPMAITHIO;
—  TPOBOAMTH NEPBUUYHYIO 0OPAOOTKY M KOHTPOJIb MaTepHaioB HAOIIOACHNUS;
—  paccUMTHIBaTh BEPOSITHOCTH COOBITHH, CTATHCTHYECKHE IOKa3aTelu W (HOPMYIUpPOBATH
OCHOBHBIE BBIBO/JIBI;
—  3aIUCHIBATh PACTpeeNICHUs M HaXOIUTh XapaKTePUCTUKU CIy4aiHbIX BEJINYHH;
—  TPUMEHATH CTAHJAPTHBIC METOJbl MOJICNIN K PEUICHUIO BEPOATHOCTHBIX 1 MaTeMaTHYECKHX
CTaTHCTUYECKUX 3a/1a4;
— TIONB30BAaThCS  pacUeTHBIMH  (GopMynaMu, TaOnuuamu, rpadukaMd TpU  PEUICHUU
CTaTUCTHYECKUX 33]a4;
—  TPUMEHATH COBPEMEHHBIE MTAKEeThI MPUKJIAIHBIX TPOTPAMM CTaTUCTHUECKOTO aHAIIN3A.
3HATh:
—  OCHOBHBIE TIOHATHSI KOMOWHATOPUKH;
—  OCHOBBI TEOPHHU BEPOSATHOCTEH M MaTEMAaTHUECKON CTAaTUCTHKH;
—  METOJIMKY MOJICITMPOBAHUS CITyJaiHBIX BEJTMYUH, METO/I CTATUCTUYECKUX UCTIBITAHHH;,

—  CTaTMCTUYECKHUE OLIEHKH [TapaMETPOB PACIPECIICHUS 110 BBIOOPOUHBIM JaHHBIM.

BHIbl CAMOCTOSITEJIbHOM PABOTHI IO JTUCIATLIMHE
EH.03 TEOPUSI BEPOSITHOCTEN U MATEMATUYECKAA CTATUCTUKA

— INoaroroBka pedeparos (10KIa 0B, COOOLICHHIA, IcCe)

— CocraBiieHue cxeM

— Pemenne npakTnyeckux 3a1aHui

— CocraBiieHue 1 pelieHrne TECTOBbIX 3a/laHui

— IloaroroBka OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI

— Cucremarnueckass MpopadOTKa KOHCTIEKTOB 3aHATHH, Y4YeOHOW | CIeNuaIbHON
IOPUJIMYECKO JuTepaTypbl (1O Bompocam K maparpadam, IJlaBaM y4eOHBIX MOCOOuH,
COCTaBJIEHHBIM MPENOoaBaTesIeM).

PABOTA C TEKCTOM HIIA C UCIIOJIB3OBAHUEM CIIPABOYHO-
INPABOBBIX CUCTEM, IIPEJJOCTABJIEHHBIX CETBIO INTERNET.

Bo BpeMs caMOCTOATENBHON ACATEIBHOCTH, B IPOLECCE JEKLIUOHHBIX M CEMHUHAPCKHUX
3aHATHH y oOydaromuxcsi (POpMHUPYIOTCS HABBIKM paOOThl C HOPMATHBHO-NPAaBOBBIMM AKTAMU,
PETYIMPYIOIKUMH PAlMOHATIBHOE MCIHOJIb30BaHUE MPUPOAHBIX PECYPCOB M 3ALIUTY OKpPYXkKarOIEeH
IIPUPOJHON CPEBI.

[Ipexne dYeM NPUCTYNUTh K aHaJIM3y MEPBOMCTOYHUKA, HEOOXOJUMO MPOYUTATH
JOKYMEHT, MOJyYUTh MPEACTaBICHUE O €ro CTPYKType. DTO MEpBBIA aceKT paboThl C TEKCTOM



IPaBOBOrO JOKYMEHTa. BTopoii acmekT mpezcTaBisieT co0o0il 3amuch OCHOBHBIX MOJOXEHUH U
UJIeH MEPBOUCTOYHHKA.

Ooyuaromiuecs: B Xo7ie paboThI C MPABOBBIM aKTOM BOCIIPOU3BOASAT OT/ICJIbHBIC MOJIOKCHHS
TEKCTa, OCYILIECTBIIOT €T0 aHAJIM3.

Ocoboe BHHUMaHHE cleAyeT OOpaTUTb Ha BCTPEYANOLIUecs B IEPBOMCTOYHUKE
9KOJIOTUYECKHE TepMHUHbI. be3 yCBOEGHHS OCHOBHBIX TEPMHUHOB HEBO3MOXHO 3(PQPEKTUBHOE
M3Y4EHHE IIPABOBOIO UCTOYHHKA, €TI0 IOHUMAHHUE.

Iloce 03HAaKOMJIEHHSA C TEKCTOM M TEPMUHAMH CIIELYeT IPUCTYIUTh K BBIIIOJHEHUIO
HocTaBlIeHHOro 3ajaHus. Ha nanHOM srtame oOydaroluecs CaMOCTOSITENIbHO MIIYT OTBETHI Ha
[IOCTABJICHHBIE I€peJ] HUMHU BOIPOCHI. JTa JEATEIbHOCTh IIOMOTaeT pa3BUTHUIO YMEHHUS
CTPYKTYPHUPOBATh HH(POPMAITUIO, BEACISTH OCHOBHBIC MOMEHTHI.

B pesynbrare cucremaTuueckoid pabOTBl C TEKCTOM HOPMAaTHBHO-IIPABOBOIO aKTa Y
00yyJaromerocsi pa3BUBAeTCsl YMEHHE CaMOCTOSITEIbHO BECTH TOMCK NPAaBOBOW 0asbl, YSICHATH
CMBICJI IPAaBOBBIX TEPMUHOB, HCIIOIB30BATh UX B MPAKTUUECKOI padoTe.

Jlnst Toro droObl OOydaromuiicss uMen TocTOsHHBIA goctyn k HITA oH Moxker
HCIIOJIb30BaTh ceTh Internet.

OnHuM u3 3(pPeKTUBHBIX MyTeil COBEPIIEHCTBOBAHUS CaMOCTOSATENIbHOW pabOThI SBISAETCS
UCIOJIb30BaHuEe oOyvaromumcs: HTepHeT-pecypcoB, OCHOBHBIMH JIOCTOMHCTBAMHU KOTOPBIX
ABJISIOTCS:

— peanu3anuy NpUHIKUIA UHIUBUAYAIbHON paboThI;

— Hajuuue ObICTpOoi 0OpaTHOM CBA3M; OOJIBIINE BO3MOKHOCTU HArJISIAHOTO MPEAbIBICHUS
MaTepHala; akTUBHOCTb 00yYaroIINUXCsl; KPeaTUBHOCTb.

Kpome Toro, ogHUM M3 1OCTOMHCTB MHTEpHeTa sBISETCS MpelocTaBieHne OecrIaTHOro
JIOCTyTa K CIIPaBOYHO-TIPABOBBIM CUCTEMAM.

Ha cerogusmnmii newp B Poccun u CHI' cymiecTByeT MHOXKECTBO CIIPaBOYHO-IIPABOBBIX
CUCTEM, OCHOBHBIE CPEIM HUX:

— I'apant, Koncynsrantllntoc, Konekc; Pedepent ['ocynapcTBeHHbIE cUCTEMB,

— Nndopmarnmonno-nonckonas cucrema «3akon» (UIIC «3akony), Hayuno- Texaunaeckuit
1eHTp npaBoBoit uHpopmaiuu «Cucrema» (HTL[ «Cuctemay);

— denepanbHOE OIOKETHOE TOCyAapCcTBEHHOE yupexkaeHue «HaydHblil 1eHTp npaBoBOii
uH(popmanuu npu MunuctepcTBe rocTuinu Poccuiickoit denepanuny;

— (http://www.scli.ru/bd)., MudopmanmonHo-npaBoBast cucrtema «3aKOHOJATEIbCTBO
Poccumy (http: //pravo. gov. ru/ip s. html).

Bce sto mosBomsier oOydaromemycst HaiT HeoOxonumblii HITA B gelicTByromieit
peaaKkuy, ¢ aKTyaJlbHBIMU U3MEHEHHUSIMH B 3aKOHOIATENIbCTBE.



BHEAYJUTOPHASI CAMOCTOSTEJBHASA PABOTA CTYJIEHTOB IO JUCIHUIIJIMHE EH.03 TEOPUSI BEPOAITHOCTEH 1

MATEMATHYECKAS CTATUCTHKA

Ne Tema Bun
. . Cpoxu
n/n CaMOCTOSITEJILHOM Koxa-Bo CaMOCTOSITeIbHOM PesyabTar
BbINOJTHEHH S
padoThI 4acoB padoThI padoThI
1 | Tema 7.8 1. OrpaboTka TeKyImero wmarepuajga IO KOHCIIEKTaM | YCTHBIC OTBETHl HA | Ha MPAKTUYECKOE
IIpoBepka yMEHHI ¥ HABBIKOB 4 JIEKUMH U PEKOMEHIYEMOM JIMTepaType. BOIIPOCHKI 3aHSTHE
2. IloaroroBka OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
4 2




Oﬁmne METOANIECCKUEC PEKOMEHAALIUHA 110 paGOTe C TEKCTOM

Ymenus pabomams c 3a20106K0Mm yuedbnozo mexkcma, ungpopmayueii:
V' (opMyIHPOBATH BOIPOCHI K 3ar0JIOBKY;

v/ BBIIENATH KAKUMHU 3HAHUAMM, YMEHHSIMH I10 JTAHHON TEME YK€ BIAJIEETE;
v/ YCTaHOBHTH, TOYEMY MMEHHO 3TH CJIOBA BHIHECEHBI B 3aI'0JI0BOK;

v/ NIPEABOCXUIIATH, YTO U3 PAHEE HEU3BECTHOIO MOXKET OTKPBITHCS;

v/ 0CO3HATb, YTO HEU3BECTHO I10 ITOM TEME;

v’ niepe(hopMyIMPOBATh 3ar0JI0OBOK B (hOpMY BOIIpOCa.

Ymenus, neooxooumsie ona cmpykmypuposanus ungpopmayuu:
v’ nenuTh UHOOPMAIIMIO Ha OTHOCHTEILHO CAMOCTOSTEBHBIE CMBICTIOBBIC YaCTH;

v BBIJICNISITH B CMBICJIOBOM YacTH IJIABHOE (C TOUKH 3PEHHUS MOCTABJICHHOM y4eOHOW 3a1aun) 1
BCIIOMOT'aTeJIbHOE, HOBOE U YK€ 3HAKOMOE;

v’ BBIIEJISATH B CMBICIIOBOM YacTH, O Y€M TOBOPHUTCS (OOBEKT) M UTO O HEM TOBOPHUTCS;

v’ oreHuBaTh MHPOPMATHBHYIO 3HAYUMOCTH BBIICICHHBIX MBICIEH - COOTHOCHTH HUX C TEMH
WIA WHBIMH KaTeTOPUSIMH  COJEpKATeNbHOH CTPyKTypbl uHpopmanuu (dakramu,
SBJICHUSIMHU, IOHATHSIMHU, 3aKOHAMU, TEOPUSIMHU );

v/ OmpeseNnsaTh IJIOTHYECKHE K COMICPKATEIbHBIC CBS3M W OTHOIICHUS MEXKIY MbICISIMH
nHpopManuu;

v BBIIETIATH «CMBICIIOBBIE M OMTOPHBIC ITYHKTBI», SIEMEHTHI HHPOPMAIINH, HECYIIIHE OCHOBHYIO
CMBICJIOBYIO Harpy3Ky (TE€pMUHBL, TOHATHUS, (POPMYJIIbI, PUCYHKH U JP.)

<

IPYNIIAPOBATh IO CMBICITY BBIICJICHHBIE MTPH aHAIN3€ WH(POPMAIIUN MBICITH, O0BETUHSIS X B
0oJiee KpyIHbIC YaCTH;

(dbopMyIMpOBaTh IJIaBHBIE MBICITH ATUX YacTel, Bcel nHpopMaluu;

00001aTh TO, YTO B TEKCTE JTAHO KOHKPETHO;

KOHKPETU3UPOBATh TO, YTO JaHO 000OILEHO;
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JOKa3bIBaTh, apTYMEHTHPOBATh TO, YTO HE J0KA3aHO, HO TpeOyeT J0Ka3aTeNbCTBa;
v’ BBIZIEJIATH TPYIAHOE, HETIOHSATHOE;

v’ hopMyIupoBaTh BOIIPOC 110 yueOHOM nH(GOpMauy;

v BBIACIIATH ITPOTUBOPECUNA C paHEC U3BCCTHBIM, C COOCTBEHHBIM OIIBITOM,

v COOTHOCHUTD PE3YJIbTAThl U3YUCHUSA C ITIOCTABJICHHBIMU LEIAMU, BOIIPOCAMHU;,

v’ CHHTE3UPOBATh MHPOPMALIHIO, TIOJYIEHHYIO U3 Pa3HBIX HCTOYHUKOB.

Ymenua nucomennoit guxcayuu pezynomamog pabomul c yuednoit ungpopmayuei:
v/ COCTaBJIATH TUIaH (IPOCTOM WITH CIIOKHBII), OTpaXkaTh HHPOPMAIHIO rpadUuecKy;

v/ OTpaxkaTh CoJepKaHie HHPOPMAIIUH TE3UCHO;
v’ COCTaBJISATH KOHCIIEKT (CIICISIIINM, CTPYKTYPHBIHA H JIp.)

wanyuukamueuble ymenus:
4 YCTHO XapaKTCPU30BaATh CUCTEMY BOIIPOCOB, OCBCIICHHBIX B y‘-IC6HOI7I I/IH(I)OpMaI_II/II/I;

TE3UCHO M3J1araTh cojJepKaHue HH(popMaIumy;

<

v/ pasBepHYTO M3JIarath COJAEPIKAHUE.

Ymenua konmponuposams ceoro pabomy c yueénoiu ungpopmayueii:
v/ BOCIIPOU3BOIMTH U3yYEHHOE;



v COCTaBIIATH T€3aypPYC MOHSITHIA TEMBI;

v o10uparh, KOHCTPYHPOBATH 33/IaHHUSI HA TIPUMEHEHHE H3YIECHHOTO;
v IPUBOJIUTH COOCTBEHHBIE IPUMEPHI;

v/ yCTaHABIMBATH CBA3M U3YYCHHOTO C PAHEEC U3BECTHBIM.

O0mme MeToANYEeCKHE PeKOMEHIAMH I 0(popMIIeHHs M HANTMCAHMSA pedepaTa

«Pedepar» nmeer TaTHHCKME KOPHH U B IOCIIOBHOM IIE€PEBOIC O3HAYAET
«JoKJIaAbIBat0, coolmarpoy». CioBapu ONpeneNsioT €ro 3HaYeHHE KaK «KpaTKOe H3JIOKEHHE B
NUCHbMEHHOM BHJIE€ WM B (hopMe myOIMYHOTO JOKJIafa COAEp)KaHUS KHWUTH, YUCHUs, HAYYHOH
npoOjeMbl, pe3yJabTaTOB HAyYHOTO HCCIEAOBAHUS: JIOKJIAJ Ha OINpEJeNeHHYI0 TeMy,
OCBEILAIOLIUI €€ Ha OCHOBE 0030pa JIUTEPATyphl U APYTUX UCTOUHHUKOB.

1. Crynenueckuii pedpepar — 310 TBOpUeckast paboTa CTy/IeHTa, B KOTOPOH HAa OCHOBAHUU
KpaTKOTO IHMCBbMEHHOIO M3JI0XKEHUS W OLEHKM pa3jIMYHbIX HCTOYHUKOB IPOBOJUTCS
CaMOCTOSITEJIbHOE UCCIIEI0BAaHHUE ONPEIETIEHHON TEMBI, TPOOJIEMBI.

2. PedepaT oTiinuarot cieayoomune Npu3HaKu:

a) pedepar He KONMUPYET JOCIOBHO COJAEP)KaHUE MEPBOMCTOYHHUKA, a IPEJCTaBIsAET
co00i1 HOBBIII BTOPUYHBIN TEKCT, CO3[]aBacMblii B pe3yJbTaTe CHUCTEMaTH3allMd U 0000IIeHus
MaTepuajl MNEepBOMCTOYHHUKA, €ro AaHaJIUTUKO-CUHTETHYECKOH mepepadoTKU («aHAJIUTHKO-
CHUHTETHUEeCKas nepepaboTka MEPBUYHOrO JOKYMEHTa C Lenblo co3nanus BropuuHoro») (I'OCT
P CO 10011-2-93)

0) Oyayuun BTOPHUYHBIM TEKCTOM, pedepar co3daeTcsi CO BCeMH TpeOOBaHUIMH,
OPEIbABISEMBIMU K CBA3HOMY BBICKA3bIBAaHMIO, TO €CTh €My JOJDKHBI OBITh IPHCYLIH
CIEIyIOIIME  YEepThl:  LEJIOCTHOCTb, CBSI3HOCTb, CTPYKTYpPHas  yNOPSIOYEHHOCTb U
3aBEPILEHHOCTb.

B) B pedepar OOHKHO OBITh BKIIOYEHO CAMOCTOSATEIBHOE MHHH-MCCIIEIOBAHHE,
OCYILIECTBIIIEMOE Ha MaTepUaje WU XyI0)KECTBEHHBIX TEKCTOB, UJIM UCTOYHUKOB 10 TEOPUU U
UCTOPUH JINTEPATYPHI.

3. Ctynenueckuil pedepar JOHKEH UMETh CIEAYIOIIYIO CTPYKTYPY:

TUTYJbHBINA JTUCT

T1aH paboThl (CoaepKaHue)

<\

BBCACHHUC
OCHOBHAas 4acCTb
3aKJIFOYCHHE
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CIIMCOK JIUTEPATypHI
v’ mpunoxenue (110 HeOOXOAUMOCTH)

Bo BBemeHnmn, Kak IpaBWIIO, JAETCS KpaTKas XapaKTePUCTUKA H3y4aeMOW TEMBI,
000OCHOBBIBAETCSl €€ aKTYalIbHOCTh, PACKPBIBAIOTCS IE€Nb W 3a7aud palOThHI, MPOU3BOAUTCS
KpaTKuil 0030p JMTEpaTypbl U BOXHEUIIMX HCTOYHUKOB, HA OCHOBAHHH KOTOPBIX TOTOBHUJICS
pedepar.

B 0OCHOBHOI 4acTH KpaTko, HO TOJHO M3JIaraeTcs MaTepual Mo pasjeniaM, KaxIblid u3
KOTOPBIX PACKpBIBACT CBOIO MPOOJIEMY WM pa3Hble CTOPOHBI OJHOW mpobiembl. Kaxmblii
CMBICJIOBOH 0JIOK (TJ1aBa, maparpad) T0JKEH ObITh O3arjaBiieH.

3aKIrovYeHrne JOMHKHO OBITh YETKUM, KPATKUM, BBITEKAIOIIUM U3 COAEPKAHUS OCHOBHOMU
yacTu. B HEM JOKHBI COZepKaThCs BBIBOBI IO PE3ysbTaTaM padoTHI, a Takke HH(OpMAIUs O
COTJIACHU WJIM HECOTJIACHU C aBTOPAMU LIUTUPYEMBIX padoT, JaHbl yKa3aHUS HA TO, KOMY MOTYT
OBITh MHTEPECHBI KHHUTH, TEKCTHI, PACCMOTpEHHBIE B pedepaTe. 3aKiIrOueHHE HE JOIKHO
MPEBBIIATH 110 00HEMY BBEICHUS.

4. O6wpem pedepata KECTKO HE PETITaMEHTHPYETCs, OTHAKO OH HE JOJDKEH MpeBbImaTh 20
MAIIMHOMUCHBIX CTPAHMUII.

5. TpeboBanus Kk 0hOPMIICHHIO:



Pedepar nomkeH ObITh HamucaH Ha Oymare cTaHzapTHOW Gopmbl (JIUCT 4A, ¢ TMOIAMH
cineBa 2,5 — 3 cM, CBepXy M CHU3Y — 2 CM, CIIpaBa — 10 1 CM) U BIIOKEH B MAIKYy.

Hymepanust crpanury Ao0mKHA OBITh CKBO3HOW, BKIIOYAas CIIMCOK HCIIOJNB3YeMOM
JAUTEpaTypsl U npuioxkeHus. HymepyroT crpaHuibl apaOCkuMu IudpamMu B MPaBOM HUKHEM
yIIIy WIA CBEpXy HocpeauHe Jimcra. [lepBoi CcTpaHuLEWd SBIAETCS TUTYJbHBIA JINCT, HA HEM
HOMEp CTPaHUIbI HE CTABUTCS.

Cxema oopMIIeHHS TUTYJIBHOTO JHCTa (TpriioskeHue 1), comepxkanus (MpUiIoKeHue 2)
CTYyZAI€HYECKOro pedepara npuiiaraercs.

Criucok nurepaTtypsl 3aBepiiaet padboty. B HeM (QUKCHPYIOTCS HCTOYHHUKH, C KOTOPBIMH
paboran aBTop pedepara. Criucok cocrapisieTcs B an(aBUTHOM MOpsAAKE MO GaMHIUSAM aBTOPOB
WIM 3arnaBus KHUT. [Ipy HaaMuuu HECKONbKHX padOT OJHOTO aBTOpa WX Ha3BaHUA
pacrojaralorcsi 1o rojgaMm u3gaHuid. buOnuorpaduueckue gaHHble OQOPMISIIOTCA B
coorercTBUU ¢ 'OCTom.

OO0mme MeToANYECKHE PEKOMEHIANY 11 0(popMJIIeHHsI COOOIIEHUs], IOKIA/1a
O06BeM cooOIIeHHs] OOBIYHO COCTABIISIET 2-3 cTpaHulbl opmara A-4
Coo0mienue, nokian ohopMIISIOT CTaHAAPTHO:
[I1abOHHBIM MAITUHOITUCHBIN TEKCT HMEET CIICIYIOIIUE ITapaMeTphI:
v' mpudr Times New Roman;

pasmep mpudra 14,
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MEXCTPOUYHBIN nHTEpBai 1,5;

<

CTaHJapTHbIE MO A penakropa Word;
v/ BBIDABHUBAHUE 110 IIUPHHE.
CchUIKM Ha HCTOYHUKHU YKa3bIBAIOTCS MO TPeOOBAHUIO MPENO1aBaTesl.

B wmneane, cooOmieHue, MOKIAN €mie JODKHBI COACPKATh NMPUIOKEHUS — TaOIHUIbI, CXEMBI,
KOIUU JIOKYMEHTOB — OJHAKO, Yallle 3TO HE MPAKTUKYETCSI.

O0mme MeToANYECKHE PEKOMEHIANMH I 0(popMIIeHHS NTpe3eHTANMH.
TpeGoBanus K npe3eHTALMHU
Ha nepBom cnaiine pasmeraercs:
v/ Ha3BaHUE MPE3CHTAIH;
v' asrop: ®UO, rpynna, Ha3BaHuE YUeOHOTO yIpPEXKIEHHS (COABTOPHI YKA3BIBAIOTCS
B a1(paBUTHOM HOPSTIKE);
v’ TO/I.
Ha BTOpOM crnaiie yka3siBaeTcs coepikaHue paboThl, KOTOpoe Jydiie 0hopMuTh B BUIE
TUIEPCCHUTOK (JIJ1s1 MHTEPAaKTUBHOCTH MTPE3ECHTALINH).
Ha nocneanem cnaiifie yka3plBaeTcs CIIUCOK UCIIOJIB3YyEMOM JINTEPATYPHI B COOTBETCTBUN
¢ TpeOOBAHUSMH, HUHTEPHET-PECYPCHI YKa3bIBAIOTCS B MOCJIETHIOI OUEPE/ib.

Od¢opmiienue ciaaiioB

» HE0OXOAUMO COOII0IaTh €AUHBIN CTUITB OhOPMIICHUS;

» HYXHO U30erarb CTHJIEH, KOTOpble OYAYyT OTBIEKATh OT CaMOM
Mpe3eHTAIINH;

CTtiiib

» BcrmoMoratenbHast uH(popmanus (yrpasisoIie KHOIKH) He

JOJKHBI IPeob1aaTh Hajll OCHOBHOW MH(popMaluei (TeKCT,
PHUCYHKH)

» i (poHa BEIOMPAIOTCS OOJiee XOJI0IHbIE TOHA (CHHUN WUITH

DoH .
3€JICHbIN)

NUcnoin30BaHue » Ha OJIHOM Claiific pEKOMEHIyeTCs UCIIOJIb30BaTh He Oojee Tpex
BETA I[BETOB: OJUH /sl OHA, OJTUH JJIsl 3aT0JIOBKOB, OJMH JUIS TEKCTA;




»
»

JJISL q)OHa N TCKCTA UCIOJIb3YIOTCA KOHTPACTHBIC LIBCTA,
0coboe BHUMaHHE CIIEeyeT OOpaTHTh Ha LIBET TMIIEPCCHUIOK (110 U
MOCJI€ UCTIOIB30BAHMS)

AHUMaNUOHHBIE
3P pexTnI

»

»

HYXXHO UCIIOJIb30BaTh BO3MOXKHOCTH KOMITBIOTEPHOH aHUMAIIUH JIJIS
MpeCcTaBICHUs HHPOPMAIIUU HA CIIalIe;

HE CTOHUT 3JI0yMOTPEOIATh Pa3INYHBIMA aHUMAIIMOHHBIMH

s dexramu; aHuMaIrMOHHBIC 3(HPEKTHI HE TOKHBI OTBJICKATh
BHHMaHUE OT COJIepKaHus HH(POPMAIIUHU Ha claiiie

Ipencrasiaenne uHpopmanun

Conep:kanue
uHpopmannu

»
»
»

»

CJIeZlyeT UCIOJIb30BaTh KOPOTKHUE CI0BA U MIPEJI0KEHUS;
BpEMs TJIaroJIoB TOJDKHO OBITH BE3/e OIMHAKOBBIM;
CJIEIyeT UCI0JIb30BATh MUHUMYM IIPENJIOTOB, HAPEUUH,
IpuaraTeabHbIX;

3aroJIOBKM JIOJKHBI IPUBJIEKaTh BHUMaHUE ayAUTOPUU

»
»

»

MPEMOYTUTENBHO TOPU30HTATBHOE PACIIONIOKEeHNE NHPOPMAITUY;
HanOoJsiee BakHast ”H(GOpPMANHA JOJDKHA PACIIONIaraThCs B IIEHTPE
9K paHa;

€CJIM Ha CJIaliJIe paclojaracTcs KapTUHKA, HaIIUCh JOJKHA
pacrnosaraTbCs Mo/ HE.

HpugrsI

»
»
»
»
»

»

JUIs1 3ar0JIOBKOB HE MeHee 24;

JUTSL OCTaNIbHOM HH(pOpMaIiu He MeHee 18;

mpudThl 0e3 3aceyek Jerye YuTaTh ¢ OOJIBIIOTO PACCTOSHHUS;
HEJb3s CMEIIMBATh Pa3HbIe TUIBI HIPU(TOB B OJTHOM MIPE3ECHTAIIHH;
JUTSI BBIZICTICHUST MH(POPMAITUH CIISAYET MCIIOIh30BATh KUPHBIN
mpudT, KYPCUB WX MOAYEPKUBAHUE TOTO K€ THUIIA;

HeJb34 3710yNOTPeOISATh MPONUCHBIMU OyKBaMU (OHU YUTAIOTCS
XYK€, YeM CTPOYHBIE).

Cnoco0sbI
BbleJICHUS
uHpopmannu

Crnenyer UCIOIb30BaTh:

»
»
»

PaMKH, TPaHHIIBI, 3aJTHBKY

pasHble BeTa MPHUQPTOB, IITPUXOBKY, CTPEIKH

PHUCYHKH, THarpaMMBbI, CXEMBI ISl HIUTFOCTPAIMU HanOoiee BaXKHBIX
¢bakToB

Oo0bem
HHpopmannu

»

»

HE CTOUT 3aIOJHATh OJIUH CJal]] CITUILKOM OOJIBIINM 00bEMOM
MH(pOpMAIIMH: JIIOJIU MOTYT €IMHOBPEMEHHO 3alIOMHUTH He OoJiee
TpexX (aKTOB, BBIBOJOB, ONPEECIICHUH.

HanOosbmas 3QPEKTUBHOCTD TOCTUTAETCS TOT/1a, KOTa KIOUYEBhIE
MIYHKTBI OTPAKAIOTCS 110 OJJHOMY Ha KaXkJIOM OT/IEJILHOM caiize.

Buanl ciaigoB

Jlnia obecriedenust pa3HooOpas3us clieyeT UCOIb30BaTh pa3Hble BUIbI
CJIaliJIOB: C TEKCTOM, C TaOJIUIIaMH, C JUarpaMMaMH.

Kpurepun onenku no suaam pador

1. Kpurepuu olieHKH MOATOTOBKU WH(GOPMAIIMOHHOTO COOOIIIEHUS

® AKTYAJIbHOCTH TEMEI;

® COOTBETCTBHUC COACPKAHUA TEME,

e ryOMHA MPOpabOTKU MaTepUana;




® TPaMOTHOCTbH W MOJIHOTA UCIIOJIb30BAHUS HCTOUHUKOB;
® HAJIWYHUE SJIEMEHTOB HATJISTHOCTH.

2. Kputepuu omeHKH MOATOTOBKH pedepara
® AKTYaJIbHOCThH TEMBI,
® COOTBETCTBHE COJICPKAHUS TEME;
e ryOuHA MPOpabOTKU MaTepUana;
® TPaMOTHOCTb U MOJHOTA UCTIOIb30BAHUS HCTOUHUKOB;
e cootBeTcTBUE odopmiieHUs pedepara TpeOOBaHUSIM.

3. KpI/ITepI/II/I OLICHKH COCTABJICHHA OIIOPHOI'O KOHCIICKTA
® COOTBCTCTBUC COACPKAHUA TEME,

e [paBWJIbHAs CTPYKTYPHUPOBAHHOCTb HH(POPMALINY;
® HaJMYHUE JIOTHYECKON CBSA3M U3JI0KECHHOW MH(POPMALIUY;
® CoOTBETCTBHE O(pOpMIICHUS TPEOOBAHUSM;
® aKKypaTHOCTb U I'PaMOTHOCTb U3JI0KEHMUS;
e paboTa ciaHa B CPOK.
4. Kpurepuu OLIEHKH COCTaBJIEHMS OMOPHO-JIOTHYECKON CXEMBI 10 TEME

o COOTBETCTBHE COJIEPKAHUSI TEME;

o JIOTUYHOCTb CTPYKTYPBI TaOJIHIIbI;

. MpaBWIbHBIN 0TOOP MHPOpMaLINH;

o HaJinyre 0000IIaoero (CUCTeMaTU3UPYIOLIEro, CTPYKTYPUPYIOLIET0, CPAaBHUTENILHOTO)
XapakTepa U3J10XKeHUs MHpOopMalny;

o COOTBETCTBUE OPOPMIICHUS TPEOOBAHUAM;

. paboTa caHa B CpOK.

5. Kpurepuu onieHKH co31aHNs MaTepUaIoB-IIPE3CHTAUN
® COOTBETCTBUE COACPKAHUSA TEME;

® [IpaBWJIbHAs CTPYKTYPUPOBAHHOCTH UH(OpMALINY;

® HaJWYHE JIOTHYECKOU CBSI3M M3JI0KEHHON MH(POPMAIIHH;

® OCTETUYHOCTh OPOPMIICHHS, €r0 COOTBETCTBHE TPEOOBAHUSIM;
e paboTa mpe/cTaBiIeHa B CPOK.

Kpurepun oneHkn caMoCTOSTeIbHOI BHEAYyAUTOPHOI padOThI CTYAeHTOB

KauecTBO BBINOJSHEHUS BHEAYIUTOPHOM CaMOCTOATENbHOW pabOThl  CTYIEHTOB
OLIEHUBAETCA IOCPEACTBOM TEKYLIEro KOHTPOJIS CaMOCTOSTENbHOW paboThl CTYJEHTOB C
WCIIOJI30BaHUEM OaTbHO-PEUTHHTOBOM cucTeMbl. Tekymuii koHTpoib CPC — 310 dopma
IUIAHOMEPHOTO KOHTPOJIsSL KayecTBa W 00beMa, MPUOOpETaeMbIX CTYJICHTOM KOMIIETEHLHH B
IpOLEcCe U3yYEHUS AUCLUILINHBI, TPOBOJUTCS HA MPAKTUYECKUX U CEMUHAPCKUX 3aHIATHUSIX U BO
BpEMsI KOHCYJIbTALIUN ITpenoaBaTells.

100~89% MaxkcumanbHOe KOIMYECTBO OasioB, yKa3aHHOE B KapTe-Mapuipyre (Tadn. 1)
CaMOCTOSITENIbHON Pa0OTHI CTYACHTA 1O KKIOMY BHIY 33JJaHHS, CTYACHT IOJIy4aeT, ECIIu:
* 00CTOSTENBHO C IOCTATOYHOM MOJHOTOM M3JIaraeT COOTBETCTBYIOIIYIO TEMY;
* TaeT npaBUIbHbBIE (POPMYITUPOBKHU, TOUHBIE ONPEIEIECHUS, TOHATHS TEPMUHOB;
* MOKET 000CHOBATh CBOM OTBET, IPUBECTH HEOOXOAUMBIE ITPUMEPBI;
*[IPaBUJILHO OTBEYAaET Ha JONOJHMUTEIbHBIE BOIPOCHl NPENOAABATENS, HMMEIOIINE ILENIBIO
BBISICHUTB CTEIICHb [IOHUMAaHUS CTYACHTOM JaHHOTO MaTepuaa.

70~89% OT MakCUMaJIbHOT'O KOJIMYECTBA OAJIIOB CTYJIEHT IOJTy4YaeT, eCIIu:
*HenoJiHO (He MeHee 70% OT MOJHOTO), HO MIPaBUIILHO M3JI0KEHO 3aJaHuE;



*IIpH U3JI0KEHUU OBUIM JIOMyIIEHBl 1-2 HecyIecTBEHHBbIE OIIMOKH, KOTOpPBIE OH HCIIPABIISET
10CJIe 3aMeYaHus IpenojaBaress;
*JIaeT MPaBHIbHBIE POPMYIUPOBKH, TOYHBIE OTIPEACTICHHUS, TIOHATHS TEPMUHOB;
*MOKET 000CHOBATH CBOW OTBET, IPUBECTU HEOOXOMMBIE TPUMEPBI;
*[IpaBUJILHO OTBEYAaET Ha JONOJHMUTEIbHBIE BOIPOCHl NPENOAABATENS, HMMEIOIINE ILEJIbIO
BBISICHUTB CTEIICHb IOHUMaHMs CTYJAEHTOM JAHHOTO MaTepuaa.

50~69% 0T MakCUMaJbHOT'O KOJUYECTBA OAJIJIOB CTYIEHT MOJIYYaeT, €CIU:
*HenosiHO (He MeHee 50% OT MOJIHOT0), HO MPaBHIIBHO U3JI0XKEHO 3a/1aHuE;
*IIpY U3JI0’)KEHUU ObuIa JomylieHa | cylecTBeHHas OlInOKa;
*3Ha€T M IIOHUMAeT OCHOBHBIC IIOJOXKEHUS JAHHOM TEMbl, HO JOINYCKAaeT HETOYHOCTH B
(bopMynHUpOBKe MOHATHUH;
*M3J1araeT BHIIIOJHEHUE 33/1aHUsI HEJOCTATOYHO JIOTUYHO U TOCJIE0BATENBLHO;
*3aTPYAHSIETCS [IPU OTBETaX Ha BOMPOCHI IIPENOAABATES.

49% u MeHee OT MaKCUMAJIbHOTO KOJIMYECTBA OAJIOB CTYJIEHT [10JIy4aeT, eClIu:
*HenoiHo (MeHee 50% OT MOIHOT0) U3JI0KEHO 3aaHHE;
*[IpU U3JI0’KEHUH OBLIM JOIYLIEHbI CYIIECTBEHHbIE OLINOKH.

B "0" GamyoB mpenojiaBareib BIPAaBE OLIEHUThH BBINOJIHEHHOE CTYIEHTOM 3a/laHue, €ClIU
OHO HE YJOBJETBOPSET TPeOOBaHUSIM, YCTAaHOBJIEHHBIM IIperojaBaTesieM K JaHHOMY BUAY
paboTHL.

CymMa nosryyeHHbIX 0aJIIOB [0 BCEM BHJaM 3a/laHUIl BHEAyIUTOPHOU CaMOCTOATEIbHOM
paboThl COCTABIIIET PEUTHHIOBBIA IMOKa3aTelb CTYAEHTA. PEHTHHIOBBIM MOKa3aTeiab CTYAEHTA
BJIMSIET Ha BBICTABJICHNUE UTOTOBOM OLIEHKU 110 pe3yJbTaTaM U3y4eHHs JUCLIUILUIMHBI.

Ta0ma nepeBoia 02J7I0B B OLIEHKY

Gayut 100~89% 70~89% 50~69% 49% v meHee
OIICHKA 5 (om.) 4 (xop.) 3 (ymoB.) 2 (HeyJioB.)
1.



NHOOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUSA

[lepeuens pexoMeHIyeMbIX y4eOHBIX H3TaHHi, HTepHET-pecypcoB, NOMOIHUTEIHHOM
JTUTEPaTyPhI

OcHOBHbIE HCTOYHHUKH:

1. Teopust BeposiTHOCTEH U Maremaruueckas craructuka: yueoHuk / E.C. Kouetkos, C.O.
Cwmepunnckas, B.B. CokonoB. — 2-e u3n., ucnp. u nepepad. — Mocka: POPYM: UHOPA-M,
2020. — 240 c. — (Cpennee npodeccuonanbroe obpazoBanue). — ISBN 978-5-16-105582-3. —
URL.: https://znanium.com/catalog/product/1059112.

2. Teopust BepOATHOCTEl M MaTemaTHyecKkas cTarucTuka: ydeOHoe mocobue / JLI.
buproxosa, I.11. bo6puk, P.B. Carutos [u ap.]; nox pen. B.M. MareeBa. — 2-e u3., ucnp. u J01l.
— MockBa: UH®PA-M, 2020. — 289 c¢. — (Cpennee npodeccuonanpaoe obpasoanue). — ISBN
978-5-16-015712-2. — URL.: https://znanium.com/catalog/product/1047921.

3. Teopusi BepOSITHOCTEH W MareMarmueckas cratuctuka: yueOnuk / E.A. Koran, A.A.
KOpuenko. — Mocksa: UHOPA-M, 2020. — 250 c. — (Cpeanee npodeccronaaprHoe 00pa3oBaHueE).
— ISBN 978-5-16-015649-1. — URL.: https://znanium.com/catalog/product/1044968.

JonoHUTeILHAS JTUTEpPaTypa:

1. COopHUK 3a/lau TIO TEOPUH BEPOATHOCTEH, MaTeMaTUYECKONW CTATUCTUKE M METOJIaM
ontuMmzanuu: yaeonoe nocodue / A.I. berukoB. — MockBa: ®OPYM: UH®PA-M, 2022. — 192
c. — (Cpennee mpodeccuonaiibHoe obOpasopanme). — ISBN 978-5-00091-566-0. — URL:
https://znanium.com/catalog/product/1834678.

2. COOpHUK 3a7a4 MO TEOPHH BEPOSTHOCTEH, MareMaTWUYeCKON CTaTHCTHKE M METOoAam
ontumuzanuu: y4ued. mocodue / A.I. berukoB. — Mocksa: ®@opym: UHDOPA-M, 2019. — 192 ¢. —
(Cpemnee mnpodeccuonanmpHoe obpasoanme). — ISBN 978-5-16-106570-9. — URL:
https://znanium. com/catalog/product/961820.

HNurepuer-pecypcenl: Ilepeyens MHTepHeT-pecypcoB, HEOOXOAUMBIX VI OCBOCHHSA
AUCHHUILTHHBI

Jlnst ocymiecTBiIeHUsT 00pa3oBaTEIbHOrO IMpolecca MO AUCHUILIMHE, HCIOJIB3YITCS
CJIeYIOIINE AJIEKTPOHHBIE OMbnoTeynbie cucteMsl (ObC):

1. https://znanium.com/

2. http:/lurait.ru//

3. https://e.lanbook.com/

Jlnst ocymiecTBiCHUsT 00pa3oBaTeIbHOrO Mpolecca MO AUCLUILIMHE, HCIOJIb3YIOTCS
cieAyrome npodpeccuoHaabHble 0a3bl JaHHBIX:

1. OGmepoccuiickuii MaTeMaTHUeCKui mopran www.mathnet.ru

2. Mat6ropo: peleHus 3aad 1o BhICIIEH MaTeMaTHKe wWww.matburo.ru

3. DnekTpoHHas OubnroTeka yueOHbIx MaTeprasioB www.nehudlit.ru.

4. Maremaruueckuii caitt http://www.math.ru/.


https://znanium.com/
http://www.matburo.ru/
http://www.nehudlit.ru/

[Tpunoxxenue 1
OGpasen THTY/ILHOIO JIUCTA

ABTOHOMHASI HEKOMMEPYECKASI OPTAHU3ALIUS
IMPO®ECCHOHAJIBHOI'O OBPA3SOBAHUSI
«CEBEPO - KABKA3CKHI AKAJJEMUYECKHAH MHOT OITPO®NJIbHBIN
KOJLJIE IK»
(AHO IO «CKAMKY»)

PEDEPAT

Ha TeEMY

110 JUCHUIIIIMHE

(HaMMEeHOBaHWE JUCITUTIIINHBI)

BBITTOJIHUJIL:

(d.11.0)

( Kypc, rpynna)

I[TPOBEPUIJIL:

(®.N.0., npenogaBatens)

r. CraBpomnoJis, 2022
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[Ipunoxenne 3



Oo0pa3zen opopmiteHHs Npe3eHTANNH

1. Ilepsslii cnain:

Tema uH(MOpPMAITMOHHOTO COOOIIECHUS (MM MHOTO BUA 3aaHuUs):

[ToaroroBuin: ®.1.0. crynenra, Kypc, rpyIna, ClieluaabHOCTh
PykoBoautens: @.1N.0. npenonaarens

2. Bropoii cnaiin

Ilnan:

n

3. Tperwmii cnaiin

JIureparypa:

4. YerBepThlii craiia

JIakOHMYHO pacKpbIBaET CoJepKaHUuE HHPOPMAIH, MOKHO
BKJIIOYATh PUCYHKH, aBTOQUTYPHI, TpaQUKH, TUarpaMMbl
U Ipyrue cnocoObl HArJISIIHOTO 0TOOpakeH!s HH(OopMaluu
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