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1. IlepeyeHb KOMIETEHUMI U HHAUKATOPOB UX A0CTHKEHHSA
ITponiecc n3yyeHust JUCUUIUIMHBI HAIPaBjieH Ha (OpMUpOBaHUE CIETYIOUINX KOMIIETEHIUHI:

Ko n Kon v HanmenoBanue
[IpenmiecTByroIME STAIBI
HaWMEHOBaHUE WHANKATOPA JOCTIKEHUS Oran (C yKasaHHeM AUCLUITHA)
KOMITIETEHIINH KOMIICTEHIINA y
OIIK-1 |OIIK-1.1-3naer ¢hyHaaMeHTabHbBIS
3aKOHBI IPUPOJIBI U OCHOBHBIE
dbuznyeckue MaTeMaTH4ecKue
3aKOHBI U METO/Ibl HAKOTIJICHUS, Boicmas Matemaruka (1 5rar)
nepenaan u 00paboTKH
nHpopMaHH ®usuka (1 oTam)
OIIK-1.2-Ymeer nmpumensatTs OCHOBBI TeleKoMMyHUKanui (1
(du3nUecKue 3aKOHbI 1 1,2

MaTEMaTUYECKU METOIbI JUIsI
peLICHMs 3a]1a4 TEOPETUYECKOTO U
NPUKIIAJHOTO XapakTepa

OI1K-1.3-BnaneeT HaBBIKAMU
WCIOJIb30BAHUS 3HAHUHN (PU3UKU U
MaTeMaTUKH TIPU PEIICHUU
PAKTHYCCKUX 3a71a9

9Tam)

Marepuanbl 1 KOMIIOHCHTHI
DIICKTPOHHOM TEXHUKH (2
9Tal)

dopma(bl) MPOMEKYTOTHOM aTTECTAIMH 110 AUCIHUILINHE: SK3aMeH (3 cemectp).

2. [loka3zarenu, KpUTEPHUHU U KAl OIeHHBAHUS KOMIIETEeHIUIH

2.1 Tloka3aTenmeM OIICHWBAaHUS KOMIIETEHIMH Ha 3Tame WX (HOPMHUPOBAHUS TPH H3YUECHUH
JVCLUIIINHBI SBJISIETCS YPOBEHBb UX OCBOCHHSI.

HNuaukarop ocBoeHnst

KOMIICTCHIIMHN

IToka3aTeab OLlEeHUBAHUSA

Kputepnii onennBanus

OIIK 1.1 - 3narts
byHIaMeHTalbHbIe
3aKOHBI IPUPOJIBI U
OCHOBHbIE (pU3HUECKHE
MaTeMaTHYeCKHe 3aKOHbI
Y METO/Ibl HAKOIUICHHH,
nepenadn u 00paboTKH

nHpopMaruu

3HaTh: pyHAaMEHTAIbHBIC
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pr3MUECKHe
MaTeMaTHYECKUe 3aKOHBI U
METO/Ibl HAKOTUICHHS],
nepenayu u 00paboTKu
uHbopmaruu

YMeeT npuMeHsTh
bu3nvecKue 3aKOHbI U
MaTEeMaTHYECKUE METO/IbI
JUTSL peIeHNs 3a1a4
TEOPETUYECKOTO H
NPUKJIATHOTO XapaKTepa
Bnaners HaBbIKaMu
WCIIOJIb30BaHUS 3HAHUHI
(U3MKK U MaTeMaTUKH IPU
PEIICHUH IPAKTHYECKUX
3aaq

JleMOHCTpHpYET yBepEeHHBIC 3HAHUS
OTIpeJIeIEHUH U TEPMUHOJIOTHIECKOTO
amnmapara, OCHOBHBIX ITOHSTHUH, 3HAET
METO/IbI, IPOIEAYPhI, CBOWCTBA, PHUBOIHUT
(bakThl, HACHTUDUIIHPYET, TaeT 0030pHOE
OIMMCaHUE MaTEMATHYECKUX MOJIENIEH.

YMeeT aHanu3upoBaTh,
HHTEPIPETUPOBATE PE3YIBTATHI,
anMerin 3aKOHBI U UCIIOJIB30BaAThH
MaTE€MaTHYECKHUH anmnapar JiUisl peleHus
HpaKTI/ILIeCKI/IX 3a1a4

Brinonnsier anrebpanyueckue
npeoOpa3oBaHus IS HATJISTHOTO
MPEICTaBIECHUA PE3YILTATOB PACUETOB,
MpoBOAUT HpI/I6JII/I)KCHHLIe PaCUCThI IJId
OLICHKH JIAHHBIX; BBISBIISIET B3AUMOCBSI3H,
KJIACCH(UITUPYET, MIIaHUPYET




MAaTEMAaTHYCCKUEC MO ACTIN

OIIK 1.2 - YMmeth
MPUMEHSTH (PU3NIeCcKue
3aKOHBI U
MaTeMaTHYECKHE METOIbI
JUTSL PEIICHUs 3a1a4
TEOPETUYECKOTO U
MIPHUKIIATHOTO XapaKTepa

3Hath: QyHIaMEHTAIbHbBIE
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pU3HUECKHe
MaTeMaTHYeCKue 3aKOHBI U
METO/1bl HaKOIUICHHUS],
nepenayu u 00paboTKu
uHbopmarun

YMeer NpuMeHATh
bu3ndecKue 3aKOHbI U
MaTEeMaTUYECKUE METOIbI
JUTSL peleHus 3a/1a4
TEOPETHYECKOTO 1
MPUKJIAAHOTO XapakTepa
Bnaners HaBbIKaMu
HCTOJIb30BAHMS 3HAHUU
(U3MKK U MaTeMaTUKH U
pEIIeHNU PAKTHYECKUX
3a1a4

JleMOHCTpHpYeT YBEpPEHHBIC 3HAHUS
ONpE/ICIICHUI ¥ TEPMUHOJIOTHIECKOTO
arrmapara, OCHOBHBIX ITOHSATHH, 3HACT
METOJIbI, TPOLIEYPhI, CBOMCTBA, IPHBOIUT
(bakThl, HACHTUDUIHPYET, TaeT 0030pHOE
OIMMCAaHUE MaTEMATHYECKUX MOJIEIIEH.

YMeer aHanu3upoBaTh,
HHTEPIPETUPOBATE PE3YIBTATHI,
MMPUMCHATH 3aKOHBI X UCITI0JIL30BAaTh
MaTEeMaTHUYECKHUH anmnapar JUis peleHus
IIPAKTUYECKUX 3334

Brinonnser anredpandeckue
npeoOpa3oBaHus Uil HarJsHOTO
MPEJCTABICHUS PE3YyJbTaTOB pPacyueToB,
MPOBOAUT MPHUOIMKEHHBIE PacueThl IS
OIICHKH JIAHHBIX; BBISIBIISICT
B3aMMOCBSI3H, KJIacCUUIIHPYET,
TUIAHUPYET MAaTEeMaTUIECKUE MOICIIH

OIIK 1.3 - Bragets
HaBBIKAMH
WCIIOJIb30BAHUS 3HAHHI
(U3UKA U MaTeMaTHKH
NIPU PEIICHUN
MIPAKTUYCCKUX 33714

3HaTh: QyHIaMEHTaIbHbBIE
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pU3HUECKHE
MaTeMaTH4ecKrue 3aKOHbI U
METO/1bl HaKOIUICHMUS],
nepeaadr u 00paboTKH
uH(popMaLuu

YMeer NIpuMeHsTh
(u3HUecKre 3aKOHbI 1
MaTeMaTHYECKHEe METOIbI
JUISL peIIeHHUs 3a1a4
TEOPETUYECKOTO H
MPUKIIAJHOTO XapakTepa
Brnaners HaBbIKaMH
UCTIOJIb30BAaHUS 3HAHUN
(U3HKY 1 MaTeMaTUKH TIPH
pEIIeHNU TPAKTHYECKUX
3aau

JleMOHCTpHpyeT yBEepEeHHbIE 3HAHUS
oInpezAesaeHni U TEPMUHOJIOTMYECKOTO
anrnapara, OCHOBHBIX MIOHATHM, 3HaeT
METO/Ibl, TPOLIEAYPHI, CBOMCTBA, TPUBOJIUT
¢bakThl, HACHTUPHUIUPYET, AaeT 0030pHOE
OIIMCaHUEC MaTEMaTHYCCKUX MO)IGJ'ICﬁ.

YMeer aHanu3upoBaTh,
HHTEPIPETUPOBATE PE3YIBTATEI,
MNPUMCHATH 3aKOHBI X UCITI0JIL30BATh
MaTeMaTUYECKHUH ammnapar sl peleHus
IIPAKTUYECKUX 3a7a4

Breinosnuser anrebpanydeckue
npeoOpa3oBaHus IS HATJISIAHOTO
MPEJCTaBICHUS PEe3yJbTaTOB PacyueToB,
MIPOBOJIUT TPHUOJIMIKEHHBIE PAaCUEThI IS
OLIEHKU JaHHBIX, BBISIBIISIET
B3aHMMOCBS3H, KJIaCCU(PHITUPYET,
TUTAHUPYET MaTEMaTUYECKUE MOIEITH

I kaJya oueHuBaHud.

5-0anabpHag MIKaJIa

Kputepuu onenku

Ot1iaugao «5»

TEOPETUYECKHE

BOIIPOCHL.

1. CamocTosATenbHO U MPABMIHHO OTBETUII HAa TIOCTABIICHHBIE
BOIIPOCHI
YBEpEeHHO, JOTUYHO, MOCIEA0BATEILHO U apryMEHTUPOBAHO
H3jaraeT cBoil 0TBET. MOXKET OTBETUTh Ha JONOJHUTEIBbHBIC

2. CaMOCTOSITENTbHO M MPABIJIBHO PEIINII BCE MPEIOKEHHBIX

3K3aMEHALIMOHHOIO  Owiera.




3ajaud K3aMEHAI[MOHHOTO Ouiera. YBEPEHHO WM JIOTMYHO
OOBSCHSIET XOJI pelIeHws, 000CHOBBIBAsI €r0 OMpPEICIICHUIMU
U YTBEPXKIACHUSIMU TEOPUU BEPOSTHOCTH M MATEMATUYECKOU
CTaTHUCTHKH.

1. CaMOCTOSITEIbHO  OTBETHI Ha  IOCTaBJIEHHBIE
TEOPETUYECKHUE BOMPOCHl AdK3aMEHAllMOHHOTO Omiera. He
YBEPEHHO OTBEYACT HA YTOUYHSIONIME W JOTIOJHUTEIbHBIC
BOIIPOCHI.

Xopoto «4» 2. CaMOCTOSITENHHO U MPABUIBLHO PEIINI ABE MPEITI0KCHHBIC
3a/lauyd 9K3aMEHAIMOHHOTO OmieTa. YBEPEHHO W JIOTHYHO
OOBSICHSIET XOJ1 PEIIeHHsI, 000CHOBBIBAS €r0 ONPEICICHUSIMU
U YTBEPKIACHUSIMU TEOPUH BEPOSTHOCTH W MAaTEMATHUUECKOU
CTaTUCTHUKH

1. CaMOCTOSTEILHO  OTBETHJI HAa  IMOCTaBJICHHBIE
TEOPETUYECKHE BOMPOCH 3K3aMeHAIMOHHOTO Omiera. [lpu
9TOM Jomyckaer omuOku. He yBepeHHO wim BooOIIe He
OTBEYAET HA YTOUHSIOIINE U IONOJHUTEIbHBIE BOIPOCHI.

2. Permn oiHy U3 MPEATIOKEHHBIX 33/1a4 9K3aMEHAIMOHHOTO
ouneta. [Ipy HamMunu OMMOOK, MOXKET UCIIPABUTH UX 32 CUET
HABOJAIIMX BOMpocoB. He yBepeHHO OOBICHIET XOJI
pelIeHus 3a1a4u.

1. He pemrena 3aaua s3K3aMeHAIMOHHOTO OMIIeTa.

2. Pemena 3amava, HO HE JIaHBI OTBETHI Ha TEOPETHUYECCKHE
BOITPOCHI AK3aMEHAIMOHHOTO OuJIeTa.

Y I0BAETBOPUTENBHO «3»

HeynosneTBopuTeabHO
«2»

3. MeToauuecKkue MaTEpPHAJIbI, ONPEACTAIOIINE MTPOUECAYPHI ONCHUBAHUA M0 TUCHUIIIMHE

3.1 B xome peanmu3anuu TUCHUIUIMHBI HCIOJB3YIOTCS Clenyronpe (GOpMbl M METOJbl TEKYILETO
KOHTPOJIA

Tema u/uiau pazaen DopMbI/METOIbI TEKYLIET0
KOHTPOJIS1 YCTIEBA€MOCTH

OIIK 1.1 — 3unarp (pyHAaMEHTaATbHBIEC 3aKOHBI IIPUPOJIBI U OCHOBHBIE (DU3HUYECKHE
MaTeMaTHYeCKHEe 3aKOHBI M METO/Ibl HAKOIUICHHS, Iepefadyn U 00padoTKu HH(OpMAIIH

Tema 1.BBenenue. JK3aMEH

Tema 2.Cny4aifHbie COOBITHS. [TpakTrueckas paboTa-3ader,
9K3aMEH

Tema 3. CaydaiiHble BEJIMYUHBI. [TpakTrueckas paboTa-3ayer,
9K3aMEH

Tema 4. HopmanbHoe pacnpe/ieneHue. [TpakTrueckas paboTa-3ayer,
9K3aMEH

Tema 5. Cucrema cinyqaiiHbIX BEJTUYHH. [IpakTrueckas pabota-3ader,
9K3aMeH

Temab. DIeMEHTH MATEMAaTHYCCKOW CTATHCTHKH. [IpakTrueckas pabota-3ader,
HK3aMEH

OIIK 1.2 - YMeTh NpUMEHATh (PU3HUYECKUE 3aKOHBI 1 MATEMATHUECKUE METOIBI JJIsI PEIICHUS

3a/1ay TEOPETUYECKOT0 U MPUKIIATHOTO XapakTepa

Tema 2.CnyqaifHbie COOBITHSL. [TpakTrdeckas paboTa-3ader,
HK3aMEH

Tema 3. CnydaiiHble BEIMYUHBIL. [TpakTrueckas paboTa-3a4er,




9K3aMCH

Tema 4. HopmanbeHoe pacnpesesieHue. [TpakTuueckas paboTa-3ayer,
9K3aMEH

Tema 5. Cuctema crmy4aifHbIX BETUYHH. [TpakTrueckas paboTa-3auer,
HK3aMEH

Temab. DneMeHTH MATEMATHUYECKOM CTATUCTUKH. HpaKTI/I‘leCKaH pa60Ta—3aqu,
OK3aMCH

OIIK 1.3 - Bramets HaBbIKAaMHU UCIOJIb30BAHUS 3HAHUKM (PU3UKU U MATEMATHUKH MPU PEIICHUN
MPAKTUYECKUX 3a7a4

Tema 2.CryJaifHble COOBITHS. [IpakTrueckas pabota-3ader,
9K3aMEH

Tema 3. CyqaifHbIC BEIIMYUHBI. [IpakTrueckas pabota-3ader,
9K3aMEH

Tema 4. HopmanbHoe pacnpe/iesieHue. [TpakTudeckas paboTa-3ader,
9K3aMEH

Tema 5. Cucrema cinydailHbIX BETUUHH. [TpakTrdeckas paboTa-3ader,
9K3aMEH

Temab. DaeMeHTHl MATEMaTHYECKOM CTATUCTHKH. [TpakTuueckas paboTa-3ayer,
9K3aMEH

3.2. TunoBbie MaTepuajbl TEKYIEr0o KOHTPOJISI yCIeBAeMOCTH 00y4aK0IIUXCSH

OIIK-1 Cnoco0eH MCHOJIL30BaTh MOJIOKEHHSI, 3AKOHbI U METO/Jbl €CTECTBEHHBIX HAYK H
MaTeMAaTHKH JJIsl pellieHus 32124 HHKeHEePHOH 1esTeIbHOCTH

[IpaxTrueckas padota Ne 5 no teme «IloBropenue ucneiranuit. ®opmyna bepaymim»

Heo06xoanMble TEOPETHYECKUE CBEIECHUS

[TycTh mpoBOAUTCS N HE3aBUCUMBIX UCIBITAHUH, B K&JKJOM U3 KOTOPBIX HEKOTOPOE COOBITHE A MOKET
NPOM30MTH, a MOXKeT He pou3oiTu. [IycTh BEpOSATHOCTD MOsIBIICHHS 3TOr0 coObITHs P(A) BO Beex
ONbITaX OJHA W Ta e M paBHAa uyuciay p. OOBYHO TpeOyeTcs HAWTH BEPOATHOCTH CIy4aifHOTO
COOBITHS, CBSI3aHHOTO C OOIIMM YHCJIOM IOSIBIEHUS COOBITUS A B ATHUX HCHBITAaHUAX. Takas
NOCJIC0OBATEIbHOCTh HMCIBITAHUN HasbiBaeTcs cxemoit bepuynnu. O003HaunM gyepe3 Pn(k)
BEPOSATHOCTb COOBITHS, COCTOSIIETO0 B TOM, YTO COObITHE A B N MCHBITaHUSAX MO cxemMe bepHymam
nosBuIOCh poBHO K pa3 (manpumep, Pgo(3) o3Hawaer BEpOSATHOCTH TOro, 4To B 9 HUCHBITAHMAX
UHTepecyrolee Hac coObiTHe A mpousoiiaer poBHO 3 pasa). Toraa mis Py(K) cipaBemuBa ciiemyromast

dbopmyna

— kK an-k
Po(k) = Chhp"q' ™", D)
rnie q=1-p .
9710 hopmyna bepuynnu.

YacTto ObIBaeT HEOOXOJMMO HAWTH BEPOSTHOCTh TOTO, YTO YHCJIO MOSIBJICHUN COOBITHS A B
cxeme BepHy/UIM 3aKTI0YEHO MEXJIy JIBYMs 3aJIaHHBIMU 4yKciaMu K u Ky BkiarountensHo O003HaUYUM
BepOSITHOCTH Takoro coObiTust Pp(ki < Kk < k). Hanpumep, P12(3< k <8) o3HauaeT BeposSTHOCTH TOTO,
910 coObiTie A B 12 mcnbiTaHusax mo cxeme beprymmm mpowmsoiiner oT 3 mo0 8 pa3 . CopaBeminBa
dbopmyna

Pnr(ki <k <kz) =Pn(ki) + Pn(ki+1) + Py(ki+2) + ... + Pu(kz). (2)



IIpumep 1:

KakoBa BeposiTHOCTB, uTO Ipu 10 mogOpocax kyOuka poBHO 3 pasa BbINAIET 6 OUKOB?

Pemenmne:

CoOpiTHe A B Hamieil 3amaye — BblmajgeHue 6 mpu oJHOM mojadpoce Kybuka . TpeOyercs HailTh
BEpOSATHOCTH TOro, uto Tipu 10 mogdpocax KkyOuka poBHO 3 pas3a BeIIaAeT 6 04koB. SICHO, 4TO B 3TO#
3ajaue peanusyercs cxema bepuymau ¢ mapamerpamu N =10, k=3, p=P(A)=1/6,a q=1-p =
5/6. ITo popmyue Bepryiu (16) sta BepositHocts  P1o(3) = C3y (1/6)° (5/6)" = 0.155.

Ipumep 2:
KaxkoBa BeposiTHOCTB, uto ipu 10 mogOpocax KyOuka He MeHee 3" pa3 BbImaaeT 6 0ukoB?
Pemenne:
CHoBa coObiTHe A — BhIajeHue 6 npu oHOM moadpoce Kyouka , N =10, p=1/6,a q =5/6. Ho
HaWTH HYKHO BeposaTHOCTh P19(3 < k <10), mockosabky dpasa "He menee 3° pas3" u o3Hauaer, uTo 6
OYKOB BhINayo a1b0 3 pasa, nubo 4 pasa, ... , a1ubo 10 pa3, T.e. ot 3 mo 10 pa3. Ilo popmyne (17)
MCKOMasi BEpOSITHOCTh

P1o(3 <k <10) = P1g(3) + Pyo(4) + ... + P1o(10) = C3y (1/6)° (5/6)" +

+ Ch (1/6)* (5/6)° + ... + C*54 (1/6)™° (5/6)° .

[To »TOii dopmyne HEOOXOAMMO HAWTU CyMMY 8 cllaraemblX, KaXXI0€ M3 KOTOPhIX caMO Mo cede
BBIYHCIISIETCS JOCTATOYHO rpomMo3ako. CinoxHoBato . A ecnu 061 kKyOuk Opocanu He 10, a 100 pas, To
TaKUX claraeMbix Obuto Obl He 8, a 98, u cunutath TpeOyeMyIo BEpOSTHOCTH OBLJIO ObI COBCEM CKYYHO .
BBIX00M M3 3TOT0 3aTPyTHEHHUS MOYXKET SIBJISATHCS MCIOJIb30BaHUE CBOMCTBO BEPOSTHOCTH OOPATHOTO
COOBITHS. BEPOSATHOCTH JIIOOOT0 COOBITHS paBHA €JIMHUIIA MUHYC BEPOSTHOCTH MPOTHBOIOJIOKHOTO
COOBITHSL.

[Tpunuun ob6parHoro coObiTus. Eciy HYy)KHO BBIYHCIUTH BEPOSTHOCTH HEKOTOPOTO COOBITHS, HO 3TO
OKa3bIBAECTCS JOCTATOYHO CJIOKHBIM JI€JIOM, TO CTOWUT IIOCMOTPETh, HE IPOLIE JU BBIYHUCIAETCA
BEPOSTHOCTH MPOTHUBOTIONOKHOTO COOBITH? Ecim mpore, To BBIUUCISAS €€ M BbIYUTAs 3aTeM u3 1 ,
MOJIyYUM BEPOSITHOCTh HCKOMOTO COOBITHS .

[TocmoTpum, HE npoIie T B Harei 3a1aue BBIYHCIIUTH BEPOSTHOCTh
MPOTUBOIIOJIONKHOTO COOBITHS © HIECTepPKa BbIMajia MeHee 3 pa3, T.e. MO0 HU pa3y HE BhINaia, JIMOo
Bbimana 1 pa3, mubo 2 paza . Takum 00pa3oM, BEPOATHOCTHIO NMPOTUBOTIOIOKHOTO COOBITUS Oyner
P10(0 < k <2) = Py1p(0) + P1o(1) + P1o(2) . BeposTHOCTH 3TOTO COOBITHSI CUMTAThH JICHCTBUTEIHLHO
mpole — BCe-Takk 3 caraeMbIx 310 He 8 (i TeM Gonee He 98) . IMomyuaem Pio(0 <k <2) = CP%
(1/6)° (5/6)™° + Clig (1/6)" (5/6)° + C%y (1/6)? (5/6)® = 0.775. IlosTOMY BEpOSTHOCTH TPEOYEMOro
coobitust P1o(3<k<10) = 1-P1p(0<k<2)=1-0.775=0.225.

IIpumep 3:

B omnom BYVY3e BeTynuTenbHBIH TeCT MO MaTeMaTHKE Ha 3a04YHOE OTnAeNeHue coctosn u3 11
BOIIPOCOB, K KOXJIOMY U3 KOTOPBIX MpeIarajoch 4 BapuaHTa OTBETOB, CPEIH KOTOPBIX TOJBKO OJUH
NpaBWIBHBIN . [l ycremHoro mpoXoskKAEHUsl TeCTa JOCTAaTOYHO OBLIO NMPAaBHIBHO OTBETHUTH HE
MeHee, 4eM Ha 2 Bompoca. HalTum BepoATHOCTb NPOXOXKAEHHS TECTa ISl IOJHOCTBIO
HETIOATOTOBJIIEHHOTO a0UTYpHEeHTa, KOTOPBIM OTMEYaeT OTBETHI HAyras .

Pemenne:
CobriTE A — OTBEeT Ha BOMPOC BhIOpaH mpaBmwiIbHO. I[IpoBomuTcs 11 HE3aBUCUMBIX HCIBITAHUMA
(cyuaiiHOTO BBIOOpA OTBETA HA BOIIPOC), TOITOMY n =11 . BeposTHOCTh NOSIBJICHUSI COOBITUS A B

onHOM ucnbiTaHuu p = P(A) = 1/4, tak kak cpeau 4 0OTBETOB TOJBKO OJIUH MpaBWIbHBEIM . [TosToMy (
=1-p = 3/4 . HyxxHO onpenesuTh BEPOSITHOCTh TOTO, YTO TECT MPOJICH, T.€. IPABUIBHO OTBEYCHO HE
MeHee, 4eM Ha 2 Borpoca (3HauuT, oT 2 10 11). Takyro BEpOsSTHOCTh MBI JOTOBapUBAIUCh 0003HAYATh
P11(2<k<11) . Jlerxo moOHSATH, YTO U 3/€Ch JY4IIIC BOCIOIH30BATHCS MPUHIIUIIOM OOPATHOTO COOBITHS,
c(OpPMYITUPOBAHHOTO TMPU PEIICHUH TMPEAbIAYIICH 3aauu. OOpatHOEe COOBITHE MOXHO



copMyJIMpOBaTh TakK : TECT HE CJiaH, T.C. MPaBUJIbHO OTBEUCHO MEHEE, YeM Ha 2 BOompoca (3HAYMT, Ha

lumuna 0).Ilo popmyne (17) BepoOSTHOCTH ITOTO COOBITHS
P11(0 < k <1) = P11(0) + P13(1) = C%;3 (1/4)° (3/4)** + C'y1 (1/4)! (3/14)*° = 0.1971 .

Torga mo MpUHIMITY OOPAaTHOTO COOBITHS BEPOSTHOCTH MHTEPECYIOIIEro Hac COObITHs (TECT CaaH)
Pu(2 < k <11) =1 - Pu(0 < k <1) = 0.8029 . Takum 006pa3om, Hake COBEPIICHHO
HEMOJATOTOBJICHHOMY aOUTYpUEHTY TOpa3/io CIOXKHEE He CaTh TeCT, YeM CAaTh €ro . MpPOBEICHHbBIC
pacyeThl MOKa3bIBAIOT, YTO B cpeaHeM u3 10 Takux rope-abuTypueHTOB 8 caeT ycreniHo, a 2 HeT .
Ipumep 4:

OObIuHbIi YenoBek (T.e. YeTOBEK ¢ OOBIYHBIMU CIIOCOOHOCTSIMH) B CPEJHEM B IOJOBHHE CIydacB
yrajpiBaeT, B Kakoi pyke Haxomurcs npeamer. [lycte Bam 3Hakomblii yramam B 3 cimydasx u3 4
nonbITOK. CIy9aiftHO JTM 3TO WM MOKHO 3aIT0JI03PUTh Y HETO CIIOCOOHOCTH 3KCTpaceHca ? A ecnu B 9
ciydasx u3 10 ?

Pemenmne:

JlaBaiiTe BBIYMCIMM BEPOSITHOCTB JUI OOBIYHOTO YeJI0OBEKa IOCTUYh TAKOTO pe3ysbTaTta — OTrajarhb B
3 cimydasix u3 4 . @paza “0OBIYHBII YEIOBEK B CPEJHEM B IOJIOBUHE CIYy4aeB yraJbIBaeT, B KaKOM
pYKE HaXOJUTCS MPeAMET” 03HAUYAET, YTO I TAKOTO YeIOBEeKa BEPOSTHOCTH IPABUILHOTO OTBETA MPU
Ka)XJOM yrajabiBanuu paBHa 1/2 . Tloatomy s atoit 3amaun p = 1/2, =1 - p = 1/2 . [TosTomy 1o
dopmyre (16) BeposiTHOCTE yragath B 3 ciyuasx u3 4 pasHa P4(3) = C34 (1/2)° (1/2)" = 1/4 . He Tak
YK MaJjio . ITO TOBOPUT O TOM, UYTO TaKOTO Pe3yJbTaTa U3 OOBIYHBIX JTOJCH MOKET TOOUTHCS KaXKIbIN
Y4eTBEPTHIH. A BOT BEPOSATHOCTh JJIsi OOBIYHOTO YesoBeka yraaath 9 pa3 u3 10 paBHa Pip(9) = Cglo
(1/2)° (1/2)' = 0.01 . BoT K TaKOMy YENOBEKYy CTOMT MPHCMOTPETHCS, T.K. CIY4ailHO TaKoro
pe3ynapTaTa MOXKET JOOUTHCA B CPEIHEM TOJIBKO OJUH “‘HOPMAJbHBIM~ W3 COTHU TAaKHX >K€. A Jydlle
BCErO MOMPOCHUTH €r0 MOBTOPUTH yrajpiBanue . Torna yx OyAeT Bce SCHO .

IIpumep 5:

Hexkwit urpok B HACTOJBHBIA TEHHHUC UTPAET B 2 pasa XyKe CBOEro conepHuka . Yto emy BeITOJHEE —
UTPATh C HUM MaT4 U3 TPEX WIH IIATH TapTHi ?

Pemenne:

[Ipex e Bcero mposicHUM st ce0st ycnoBue 3a1a4yn . ITpoK BRIMTPBIBAET MaTd, €CIIM OH BBIUTPBHIBACT
0oyiee MOJIOBHHBI MapTHi B Mat4e . UTO 3HAYUT, YTO UTPOK HMIPaeT B 2 pa3a XyKe COIEpHHKA ?
PazymMHO mpearnonoxkuTh Cieayromee | Ipyu Urpe ¢ STUM COTIEPHUKOM OH B CPEIHEM BHINTPHIBACT B 2
pa3a MEHBIIIE MapTHH, YeM ero conepHuk . CkaxeM, U3 TpeX MaPTU OH B CPETHEM BBIUTPHIBACT OJIHY,
a ero comnepHUK 2 . [IoCKOJIBKY B CpeJHEM UTPOK BBIUTPBIBAET OJHY MAPTHIO U3 TPEX, TO 3TO O3HAYAET,
YTO BEPOSITHOCTh €r0 BBIMIPHINIA C OTHM COTEPHUKOM B ojaHOi maptuu p = 1/3 . OueHum
BEPOSITHOCTH BBIMTPHIIIA CIa0bIM UTPOKOM MaTda M3 TpeX M MATH MapTUil U cpaBHUM X . [IycTh
cobbiTie A — cna0blif UTPOK MApTHIO BEIUTpa . Kak Mbl y)Ke BBISICHUIIM BEPOSTHOCTH 3TOTO COOBITHS
p = 1/3 (a moromy q =2/3) . Urpox BeIMIphIBaeT MaTdy U3 3 MapTHH TOJBKO €CIIM OH BBIMTPHIBACT HE
MEHee JIBYX MapTui, T.e. oT 2 10 3 maptuii . [To popmyse (17) BepoATHOCTH 3TOTO COOBITHS P3(2<
k<3) = P3(2) + P3(3) = C?% (1/3)% (213)" + C% (1/3)% (2/3)° = 7/27 = 0.26 . BepositHOCTb
BBIMIPHIA MaTya u3 i maptuit  Ps(3< k <5) = Ps(3) + Ps(4) ) + Ps(5) = C% (1/3)° (2/3)* + C%
(1/3)* (2/3)" + C% (1/3)° (2/3)° = 51/243 = 0.21 . Takum 06pa3oM, caboMy HIPOKY JIYUILe UIPaTh
Maty u3 3 mapTuii — OOJIBIIIE IIIAHCOB Ha MoOexy .

Ipumep 6:

Bacs u Ilers mo 2 pasa monOpachIBaloT cBOW KyOuKHM . KakoBa BEpOSTHOCTH TOTO, YTO HIECTEpKA Y
HUX TOSIBUTCS OJJMHAKOBOE YHCIIO pa3 ?

Pemenne:

3necy HaMm Kpome (Gopmynsl bepHymmm moHamodsrcs u Gopmynbl mpeapaynmx Tem. O0o3HauMM
cooniTne C — mectepka y Bacu u [letu Bbimana oanHakoBoe 4uciio pa3 . BBoguM BcrioMoraTenbHbIe
coObITHs © Ao, A1, A2 — y Bacu mecrepka Beimana 0, 1 u 2 pa3a coorBercTtBeHHO; Bo, B1, B2 — vy
[Tetn mectepka Bemana 0, 1 u 2 pa3a coOTBETCTBEHHO. BrIpa3sum uHTEpecyromee Hac coobiTie C
yepe3 BcrioMoratenbHble . [loHATHO, uTO coObiTue C TPOUCXOTUT TONBKO B TOM CIy4ae, €cIlii
MIPOUCXOJIUT Xoms Obl 00HO U3 CIEAYIOUIMX COOBITUH | WU 00Ho8pemenno 'y Bacu u Iletn mecrepka
He BbInayid HU pasy (T.e. Beimaia no 0 pas), win 00HospemeHHO OHA BbINIAJIA Y HUX IO pasy, WU



00HOB8peMeHHO OHA BbINIAJIA y HUX MO 2 pa3a .Eciau BCIOMHUTB, YTO 03HAYaeT CyMMa M IPOU3BE/ICHUE
COOBITHH, TO CKa3aHHOE JOJDKHO O3Hayath, uto C = AgBg + AiB; + A;B; . Cnaraembie B npaBoii
Y4acTH 3TOW (HOPMYIIBI MIPEACTABIAIOT COOOM MOMAPHO Hecogmecmubie COOBITHA (€cu Obl, K IPUMEpY,
CMOTJIU ObI OTHOBPEMEHHO MOSBUTHCS coObITU  A1B1 1 AzB), To 3TO OBI, B 4aCTHOCTH, 03HAYAJIO, YTO
Bacs B nByX moaOpachlBaHUSIX BBIOPOCHII 6 OYKOB €IMHOXK/IbI U JIBaX/bl OJIHOBPEMEHHO — TaK He
owiBaet). [loaTomy ucrnonb3yem Gpopmysty (6) Uit cyMMBI TONAPHO HECOBMECTHBIX COOBITHIA
P(C) = P(AoBo + A;B1 + Asz) = P(AoBo) + P(AlBl) + P(Asz).

Kaxnoe ciaraemoe teneppb npeactabiseT coO00i BEpOSITHOCTb MPOU3BEICHUS HE3a8UCUMbIX COOBITUI
(Bacun kyOuWk He oOparmaeT HUKAakoro BHHMaHus Ha [letH ¥ HaoOopoT) . IlosTOMy, HMCHOJB3YS
dopmyny (9) BeposSTHOCTH POU3BEICHUS HE3aBUCUMBIX coObITHIA, monydum P(C) = P(Ao) P(Bo) +
P(A;) P(B1) + P(Az) P(By) . Temepb BHIHO, YTO JUIS TOJIHOTO PEIICHUS 3a7a4d HaM OCTaJlOCh
MOCYUTATh BEPOATHOCTU COOBITUH Ag, A1, A2, Bo, B1, B2 . BoT 31ecs Ham u momosxet ¢opmyna
bepuymmm. Haunem ¢ Bacu . BepossTHOCTB BbINIaJIeHNS MIECTEPKU MIPU OJJHOM I0A0pOCE KyOHKa €CTh,
NOHATHO, unciio 1/6 . KakoBa BeposITHOCTB, 4TO B IBYX OpocaHusix mectepka BoimaaeT 0 pa3, oauH pa3
u 1Ba pasza? [lo dopmyne Beprymmn (16) (mpu p = 1/6, q = 5/6 ) moxyuaem P(Ao) = P,(0) = C% (1/6)°
(5/6)* = 25/36 , P(A1)=P,(1) = C%, (1/6)'(5/6)" = 10/36, P(A,) = P»(2) = C?% (1/6)* (5/6)° = 1/36 .
[Mockonbky ¢ Touku 3peHusi kyOukoB Ilerss Huuem He Xxyxe (u He nyume) Bacu , To mns Ileru
noJiydaem Te ke pe3yiabrarel . P(Bg) = 25/36, P(B;) = 10/36 , P(B;) = 1/36. Toraa no moJjiydeHHOM
BBIIIIE bopmyie JUIS P(C) OKOHYATEJILHO [0JIy4aeM
P(C) = (25/36)% + (10/36)? + (1/36)* = 726/1296 = 0.56 .

3agaum IS CAMOCTOSITEILHOIO PeleHusl

1. KakoBa BeposTHOCTB BbImaieHus 5 repoos npu 10 mogdpocax MOHETHI?

2. BepositHocTs BeIMrphIIa 1Mo JsoTepeitnomy Owmiaery 0.05 (r.e. B cpemnem u3 100 Owmmero 5
BBIMTPHIIIHBIX). KakoBa BEpOATHOCTB BBIMTPATh XOTs ObI mapy pas, kymus 20 GuireToB ?

3. [lpumeHsieMbIii METOT JIeYeHHUS] IPUBOIUT K BhI3opoBiieHNIO B 80 % cinyuaeB. KakoBa BEpOsSITHOCT
TOTO, YTO W3 BEIOPAHHBIX 5 OOJBHBIX MPU MPUMEHEHUH STOTO METO/1a BBI3IOPOBEET POBHO 47

4. BcexoxecTh ceMsiH AaHHOTO pacteHus paBHa 80%. HaliTé BeposSTHOCTH TOTO, YTO M3 MIECTH
MOCAXCHHBIX CEMSIH B30MIET HE MEHEE TTOJIOBUHEI.

5. KakoBa BeposaTHOCTB, uTO ipu 12 mondpocax KyOuka poBHO 3 pas3a BBIIAJIET YETHOE YUCIO OYKOB?
6. BeposSTHOCTB TOTO, UTO CIIOpPTCMEH modenuT B Matue, paBHa 0,6. KakoBa BepoSATHOCTH TOTO, 4TO B
10 moeanHKax OH OJepKUT Ooibie 8 moden?

7. AnBOKat BBIMTPBIBAeT B cyze B cpeaHeM 70% nen. HaiiTu BEposITHOCTH TOTO, YTO OH: &) U3 TPeX Jel
HE [IPOUTPAET HU OJTHOTO; O) U3 BOCHMH JI€JI BEIMTPAeT OOJIbIIE TIOJIOBHHBI.

8. BeposTHOCTH TOro, YTO Hayraja BbIOpaHHBIM CTYyAEHT ModyduT 3a4er, paBHa 0,6. Omnpenenutsb
BEPOSATHOCTH TOTO, YTO B IPyIIE U3 25 CTYJACHTOB 3aueT He CAAAYT 0oJiee TPeX YelOBeK.

9. Ilpu mepenaye cooOmIeHUsS BEPOSTHOCTh HMcKakeHus curHaia paBHa 0.1. KakoBbl BeposTHOCTH
TOro, uto makeT u3 10 CHrHAJOB: a) HE COMCPKUT MCKAKECHHBIX CHUTHAIOB; 0) CONEPKHUT POBHO 3
HCKaXCHHBIX CUTHAJIA; B) COACPIKHUT 00JIce TPeX HCKaKEHHBIX CUTHAJIOB.

3.3 TunoBble MaTepuaJIbl AJs NPOBeIeHHs IPOMEKYTOYHON aTTeCTAMH 00y4aIOLIUXCH
Ilepedyenb BOPOCOB AJIs 9K3aMEHOB!

OcHoBHbIC (Ha4YaJIbHBIC) MTOHSITHS TEOPUU BEPOSTHOCTEH.

[TpocTpaHCTBO AJIeMEHTapHBIX COOBITHIA. OTniepanuy HaJ COOBITUSIMH.

[lepecranoBku. Coueranus. Pazmenienus.

Knaccuueckoe onpeneneHue BEpOSATHOCTH COOBITHS.

CTaTuCcTHYECKOE OTpEIeIeHUE BEPOSITHOCTH COOBITHS.

AKCHOMaTHYECKOE ONPEAEICHUE BEPOSATHOCTU COOBITHS.

Teopema ci10KeHUS BEPOSITHOCTEH.

VYcnoBHas BeposTHOCTh. HezaBucumbie cOOBITHS.

LNk~ wWNE



9. Teopema yMHOXKEHHUSI BEPOSITHOCTEH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,
45.

46.

47.
48.

49.
50.

®opmyita nonHou BepostHocTu. Dopmyna baiieca.

Cxema bepnymu. ®opmyna beprymn.

HauBeposiTHeliiiee yucio nosiBieHui coobITus B cxeme bepHymu.
JloxanpHas u nHTErpanbHas Teopemsl Myaspa-Jlamnaca.

[Tpubnmxennas popmyna [lyaccona B cxeme bepHysm.

[TonsiTue cnyyaiiHOM BETUYUHBI.

3aKOH pacnpeesieHUs] JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.

@yHKIMS pacnpeeseHus CIy4YanHON BEJTUYHHBI.

[InoTHOCTH pacnpeneneHus HENPEepbIBHOW CITy4aliHON BEJIUYHHBI.
MaremaTnyeckoe OKHJAaHUE CITy4YalHOW BEJTMYUHBI, €0 CBOMCTBA.
Jucnepcus u cpenHee KBaApaTUYHOE OTKIOHEHHE CIIy9aiiHO BEJIMYHHBI.
buHoMuanibHOE pacnpeneneHue.

Pacnpenenenne Ilyaccona u ero cMbIcI.

PaBHOMEpHOE pacnipeneneHue ciiydailHON BEJIMYHHBI.

ITokaszaTenbHOE pacipeneneHue Ciay4aiiHoi BeTU4YHHBL.

HopmainbHoe pacnipeieneHue ciiydalHOW BEJIMYUHBI.

Oynkuus Jlanmnaca.

IloHsATHE MHOTOMEPHOM CIIy4alilHOW BEJIMYUHBI.

OyHKLIMSA paclpeneeHus IByMEPHOU CIIyYalHOW BEJTUYUHBI.

3aKoH pacnpeeleH!s] AByMEPHOM JUCKPETHOM CITydyaliHOW BEJTMYUHBI.
VYcnoBHbIE pacnpeeneHus KOMIIOHEHT IBYMEPHOW CITy4allHOW BEJTMYUHBI.
He3aBucumble 1 3aBHCUMBIE CITydaliHbIE BEJTUYHHBI.

[ToHsiTHE KOPPEISIIMOHHON 3aBUCUMOCTH CITyYalHBIX BEJIMUUH.
KosddunueHT koppensiun CUCTEMBI IBYX CIIYYalHbIX BEJIMYHH.
[TonsaTre GpyHKIMM OTHOM CITydaliHOW BEJIMYHHBI.

[ImoTHOCTB pacnpeneneHus AByX Cy4ailHbIX BETUYHH.

MaremaTruyeckoe 0KuIaHue U quctepcus GyHKIIUUA OJHOU U IBYX CITyYalHBIX BEJIMYHUH.
HepasenctBo Yebnimena. Teopema Yebbliiena.

IleHTpasbHas npenenpHas TeopemMa

[IpenMeTr u OCHOBHBIE 33/1a4M MATEMATHYECKON CTATUCTUKH.

ITonsiTve reHepanbHON U BEIOOPOYHOM COBOKYITHOCTH.

Bunet BeIOOpKH 1 MeTOTBI 0TOOpA.

[Tonuron u rucrorpamma.

Cratuctuueckas GyHKIUs pacipeaeeHusI.

TodyeuHas OIlEHKa MATEMaTHYECKOTO OKUJAHUS.

Toueunas oueHka paucrnepcuu. [loHsATHE WHTEpPBaJbHON OLICHKM YHUCIOBBIX XapaKTEPUCTUK
pacrpeneaeHu.

WNHTepBanpHas OLIEHKA MaTeMaTHYECKOrO0 OKHUJAHUS HOPMAJIBHO pPacHpeleleHHON CiydailHOU
BEJIMYMHBI IIPY U3BECTHOM TUCIIEPCUU.

Pacnpenenenne CtbroeHTa.

NHrepBanbHas OlEHKAa MaTE€MaTHYECKOTO OKHAAHUS HOPMAJIBHOM paclpeeIEeHHONW Ciy4alHOU
BEJIMYUHBI IPU HEU3BECTHOM JUCIIEPCUU

[ToHsITHE CTATUCTUYECKOW TUIIOTE3HI.

AJNTOpPUTM MTPOBEPKU CTATUCTUUECKOM TUIIOTE3HI.

Tumnosoii Ouier JJIs1 YyCTHOT'O DK3aMEHa.



Ypanbckuii TexHu4eckuii | DK3aMeH 1o AMCIHILIHHE YTBEPKIAIO:
UHCTHTYT CBSI3H H «Teopust BeposiTHOCTEN U
unopmaruku (puanan) MaTreMaTH4ecKasi CTaTUCTUKa» 3as. kadenpoii BMu®@
®I'OY BO «Cudbupckuii
rocyaapcTBeHHbII nmo Hampasinenuto  11.03.02
YHHBepPCHUTET «HpOoKOMMYHHKAIIIOHHBIE «4» cents6ps 2023 .
TeJIeKOMMYHUKAIMH H TEXHOJIOTM U CUCTEMBI CBA3U»
MH(OPMATHKI> B ropoje DK3aMeHallMOHHBIN Ouier
Exarepun0ypre
(YpTUCH Cu6T'YTH) Ne 8

1. Ycnouas BeposiTHOCTh. HezaBucumMbie cOOBITHS.

2. Cratuctrueckast QyHKIHS pacrpeieIeHus .

3. IMoctpouts Tpaduk (GyHKIMU pacmpenesieHHs] Yuciia UCTBITaHuK BepHyIH, Mpou3BOAMMBIX 10
MOSIBJIEHUSI IIEPBOTO yCIIeXa BKIOYUTEIBHO.

[TIpenionaBaTtens/

bank KOHTPOJIbHBIX BOIIPOCOB, Sa,I[aHI/Iﬁ U HHBIX MAaTCpUajioB, HCIIOJIB3YEMbIX B IPOLCCCC
npoucayp TEKymero KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTrTeCTalluil HaXOJUTCS B y‘le6H0—MeT0,I[I/I‘IeCKOM
KOMIIJICKCE OUCLHMIIIINHBI A/Un MNpCaACTAaBJICH B 3J'IeKTp0HHOﬁ I/IH(i)OpMaI_[I/IOHHO-O6p330BaTeJ'H>HOI7[
cpexae o URI:http://www.aup.uisi.ru.

3.4 Meroanyeckue MaTepHaJbl NMPOBEIEHUS] TEKYIIEr0o KOHTPOJSI W MPOMEKYTOYHOM
arTecTalu 00y4arommXcs

IlepeyeHp MeETOIMYECKUMX MaTE€pUAIOB A TMOATNOTOBKM K TEKYIIEMY KOHTPOJIIO U
MPOMEXKYTOUYHON aTTECTAlUH:

Meroanueckre ykKazaHHsl TO BBINIOJHEHUIO MPAKTHYECKUX padoT mo AucuuIuiiHe «Bwicmas
matemaTuka». — URL: http://aup.uisi.ru/3583977/
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