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1. IlosicHUTEJIBLHAA 3aIUCKA

1.1 KpaTtkas xapakTepucTHKa JUCHUILIMHBI, ee eJu U 3aaa4yu. MecTo
NMPAKTHYECKUX PadoT B Kypce AN CHUIINHBI

Hucuumnnna «EH.03  Teopusi BeposiTHOCTEW H = MaTeMaThyecKas
CTaTUCTHKa» SIBJIAETCA YAaCThIO MPOrpaMMbl NOJATOTOBKH CIIELHUAIUCTOB CPEIHETO
3BeHa (IIIICC3) B cootBerctBUM ¢ DPI'OC 1o cCHEUHAIBHOCTH CPEIHETO
po(eCcCUOHATLHOTO oOpa3oBaHus o CHEUaTbHOCTH 09.02.07
NudopmanmonHsie cucteMbl U porpammupoBanue. Jucuunnnna usyyaercs B 111
ceMecTpe, B 3aBHCUMOCTH OT y4eOHOro IJIaHa KOHKPETHOM crenuaibHocTU. B
1eaoM paboueid mporpamMMor mnpeaycMoTpeHo 20 YacoB Ha BBINOJIHEHUE
NPAKTUYECKUX paboT, 4To cocraBiser He MeHee 13 % ot o0s3aTenbHOM
ayIUTOPHOM HArpy3Ku, KOTopas cocTaBisieT 44 4daca, IIpU 3TOM MaKCHUMaJbHas
Harpy3Ka cocTaBiseT 58 4acoB, U3 HUX 8 4acCOB HAa KOHCYJbTAallMU U 6 4acoB Ha
JK3aMEH.

Ilenp  HACTOAIIMX  METOAWYECKHMX  YKA3aHUW:  OKa3aHWE  IOMOLIU
OoOy4aroluMcsl B BBINIOJHEHUH MpakTH4eckux pabor mo aucuuruimHe «EH.03
Teopuss BEpOATHOCTEM W  MareMaTU4yecKas CTaTUCTHKa», KayeCTBEHHOE
BBIIIOJIHEHHE KOTOPBIX IMOMOXKET CTYJAEHTaM OCBOUTH O00S3aTEIbHBIA MUHUMYM
CoJlepKaHUsl JUCUUIUIMHBI U MOJArOTOBUTHCA K MPOMEXYTOUYHOM aTTEeCTaluu B
dhopme rK3aMeHa.

1.2 Opranu3anus u NOPsA0K MPOBEACHUS NPAKTHYECKUX padoT

[Ipaktuueckue pabOThl MPOBOIATCA TOCIE M3YYEHHS] TEOPETHYECKOIro
MaTepualia B yueOHOM KabuHeTe MaTeMaThuKu. BBejeHne npakTHYecKux 3aHATHI B
yUeOHBIN TPOLIECC CIYKUT CBS3YIOIIMM 3BEHOM MEXIy TEOpUEH U NMPAKTHUKOM.
OHM HEOOXOAMMBI JJsl 3aKpPEIUICHUS TEOPEeTUYECKUX 3HAHMUU, a TaKkkKe IS
[IOJIyYEHUs NPAKTHUYECKUX HABBIKOB M yMEHUH. Ha mnpakTuyeckoM 3aHATUH
3a/1aHUSA, BBIIOJIHAIOTCS CTYIEHTOM CAMOCTOSATENBHO, C IPUMEHEHUEM 3HAHUU U
YMEHHM, YCBOCHHBIX Ha NPEABIAYLIMX YPOKax, a TAaKXKE C HCIOJIb30BAHUEM
HEOOXOJMMBIX TOSCHEHUH, NOJMyYeHHBIX OT mnpenojaBarens. OOyuaromuecs
JOJDKHBI MMEThb METOAMYECKHE PEKOMEHJALHH IO BBINOJHEHHUIO IMPAKTUYECKHUX
paboT, KOHCIEKTbl JEKUWUW, HW3MEPUTEIbHbIE M YEPTEKHbIE WHCTPYMEHTHI,
CpEACTBaA JJIsl BBIYMCIICHUM.

1.3 Texnuka 0e30aCHOCTH IPHU BHINOJHEHUH MPAKTHYECKUX padoT

IIpu paGore B yueOHOM KaOHHeTe 3alpeliaeTCsa:

- HAXOJIUTHCS B KAOMHETE B OTCYTCTBUU IMPENOIaBaTeld U HA IEPEMEHE;

- BCTaBaTh CO CBOEr0 MeCTa M XOJIUTh IO KaOMHETy 0e3 pa3pelieHUs
IperoiaBaTers;

- pa3MeniaTth Ha paboueM MeCTe MOCTOPOHHUE PEIMETHI.

Oobyuyarmmiicsi 00si3aH:

- CIIOKOMHO, HE TOPOISICh, HE 3aJieBasi CTOJIbI, BXOJUTh B KaOMHET U 3aHATH
OTBEJICHHOE EMY MECTO,

- BO BpeMs [IepEMEHbI IOKMHYTh KaOUHET,

- paboTaTh Ha OJIHOM, 3aKPEILUIEHHOM 32 HUM MECTE;



- IpUCTyNaTh K paboTe MO YKa3aHUIO NMPENoJaBaTes,

- 10 OKOHYAHUIO pabOThI CaTh BBIJJAHHBIE MaTepUaIbl IPEo1aBaTelio,

- IPUBECTH CBOE paboyee MECTO B MOPSAOK.

1.4 O0uue yka3aHusi 10 BHINOJHEHHUIO IPAKTHYECKUX padoT

Kaxxaplii BapuaHT pabOThl COCTOMT M3 HECKOJIbKMX 3aj1ad. OOywaromuiics
JNOJDKEH PEIINTh 3aJa4d MO0 BAPHUAHTY, HOMEP KOTOPOTO YKA)XET NPENoIaBaTeb.
[Ipy BBINOJHEHWH MPAKTUYECKUX PabOT HALO0 MPUIAEPKUBATHCS CIEAYIOLIUX
IpaBUIL:

1. Ilpaktuyeckyro pabOTy CcleIyeT BBINOJIHAT, B TETPAaUd YEpHUIAMU
CUHETO 1IBETA, OCTABJISAS MOJIA.

2. Ha o06noxke TeTpaau JIODKHBI OBITH SICHO HamucaHbl (HaMUIHS
00y4aroIerocsi, €ro MHUIMAIbI, HOMEP CIEUUATbHOCTH, Ha3BaHHUE JMCLHUILINHBI,
HOMEP TPYIIIIBIL.

3. B 3aronmoBke paOOTHl AOKHBI OBITH yKa3aHbl HOMEP MNPAKTUYECKOU
paboThl, TeMa MPAaKTHYECKON pabOThl, HOMEp BapuaHTa, HA MOJAX yKazaHa Jara
BBINIOJIHEHUSI pa0OThI

4. B paboTy HOMKHBI ObITh BKIIFOUEHBI 33J]a4l, YKa3aHHbIE B MIPAKTUUYECKON
pabote, CTPOro Mo NpeIoKEHHOMY BapUaHTY.

5. Ilepen peumreHMeM KakJOM 3a1a4yd HAJIO BBINUCATH IIOJHOCTBIO €€
YCIJIOBHE.

6. Pemenue 3amad cienyeTr u3narath MOoApPOOHO M aKKypaTHO, OOBSCHSA U
MOTHUBUPYS BCE JIEUCTBUS 110 X0y PEUICHUS U Jiefiasi HeOOXOANUMbIE PUCYHKH.

7. Ilocne monayyeHus NpoBEPEHHON PabOThI, CTYJEHT J0HKEH UCIPABUTh BCE
OTMEUCHHBIE OIMOKHU, U CAeNaTh paboTy Haa OMIMOKaMu

OcHoBHbIe TpeOOBaHMS K 00padoTKe Ppe3yJbTaTOB pPacvyeToB M
ogopmieHno padoTsl. BeimoiHeHHAs mpakTHUeckas padoTa TO0KHA COACPKATh:

1. HomMep u Temy mnpakTU4eckoil paOOThl, HOMEp BapuaHTa, JaaTy
BBITTOJTHEHNS HA TOJISX.

2. Homep 3amaum u €€ yCIIOBHE.

3. [TogpoOHoe penieHre Kaxaou 3aaauu.

4. IToJHBIN OTBET K KaXKIIOM 3aJaue.

1.5 Kputepun oneHKH pe3yJibTATOB BHINNOJTHEHHSI IPAKTHYECKHUX padoT

Kputepusimu o1ieHKH pe3yJIbTaToB padOThI CTYJEHTOB SIBJISIOTCS:

- YPOBEHb YCBOCHHUS CTYJCHTOM y4eOHOTO MaTepHaa;

- YMEHME CTYJIEHTa HUCII0JIb30BaTh TEOPETUUECKUE 3HAHMS IIPHU BBINIOJHEHUN
IIPaKTUYECKUX 3a]1a4;

- c(pOpMHUPOBAHHOCTH KIIIOUEBBIX KOMIIETEHIMH; OOOCHOBAHHOCTH H
YETKOCTb U3JI0KEHHSI MaTeprara;

- ypoBeHb o(hopMiieHUs pabOThl. AHAIN3 PE3YIbTATOB.

Ecnu [lpakTuueckoe 3aHATHE BBIIIOJIHEHA B MOJHOM O0OBEME M MPaBHIBHO
odopmiieHa, TO CTaBUTCS OlleHKa «5». Ecnu [lpakTudeckoe 3aHsATHE BHITIOJIHEHA
Ooonee yem Ha 75%, craButrca oueHka «4». Ecmu Ilpaktuueckoe 3aHsTHE
BbITIOJTHEHA Oosiee uem Ha 60%, ctaBuUTCS oleHKa «3». B mpoTuBHOM cilydae
paboTa He 3aCUUTHIBACTCS U BHICTABIISIETCS OLICHKA «2).



2. TemaTnyeckoe IIIAHMPOBAHNE MPAKTHYECKUX 3aHATHIA

KoimnuectBo
HaumeHoBaHue Tem Bua 1 HazBaHue padoThI 1acop Ha
BbINIOJIHEHHE
padoThI
Paznen 1 Teopus . 10
BEPOSITHOCTEH
1.2 BepostHOoCTh [TPNel. BrruncneHnue BEpOsITHOCTER )
- CIIY4aitHOTO COOBITHSI | CIIOKHBIX COOBITHIMA
[TPNo2. BerunciieHue BEPOSITHOCTEN
1.3. Honmas BEPOATHOCTH CIy4ailHbIX COOBITUIM 1O (popMyam 2
u ¢hopmyna baiieca . N
TOJIHOW BEPOSITHOCTH U baiteca
YHucnoseie [TPNe3. Boiuucienue
XapaKTEPUCTUKH xapakrepuctuk JICB
1.5 JIMCKPETHOU 2
CIIy4YalHOMN
BEJINYMHBI
3aKOHBI [TPNe4. BriuncieHne BEpOsITHOCTEN
pacrpeeneHus JUIsl PABHOMEPHO, HOPMAJIBHO U
1.7 HEINPEPBIBHON ITIOKA3aTEIBHOIO PaCIpeIeIeHUs 2
CIIy4alHOU CIIy4allHOW BEJIMYHHBI
BEJINYMHBI
3aKoH OOJIBIINX ITPNeS. TectupoBaHue no pazaeny
1.8 yucel. LlentpanbHas | «Teopust BEpOSITHOCTE» 2
npeAenbHas TeopeMa
DJIeMEHTBI
Pa3zgen 2| MaremMaTH4eckou 10
CTATUCTHKH
Brei6opounsiit Mmeton | [TPNe6. I'padudeckoe
2.1 MAaTeMaTUYECKOW | PEJICTABICHUE CTATUCTUYECKOTO 2
CTaTUCTUKHU pacrpesieieHus: BBIOOPKU
29 XapakTepUCTUKU [TPNe7. PacueT cTaTUCTUYECKUX )
) BBIOOPKHU OLICHOK BEPOSTHOCTH IO YaCTOTE
[TPNe8. MonenupoBaHue CIydaHbIX )
MonenupoBanue BEJINYMH
cinydyaiiHbIX BenuyuH. | [IPNe9. @dyHkiuu cratuctuaeckoi
24 Meron 00pabOTKH B TaKeTax MPUKJIATHBIX 2
CTaTUCTUYECKUX porpaMm
VCIIBITAHUN IIPNe10. TectupoBanue no pasueiy )
«MaremaTtnueckasl CTATHCTUKA»
Bcero: 20




3. CoaepxaHne NPAKTHYECKUX 3aHATHI

IIpakTHuyeckas padora Ne 1
«BbIYHCIeHNE BEPOATHOCTEN CJIOKHBIX COOBITHIT»

enab padoThbI: HAYYNUTHCS BBIYUCIIATH BEPOATHOCTU CyMMBI COBMECTHBIX U
HECOBMECTHBIX COOBITHI, TPOU3BEICHUS HE3aBUCUMBIX U 3aBUCUMBIX COOBITUH.

Bpem=a evinonnenusn: 90 munym.

X0/ BBINOJHEHUSA MPAKTHYECKOH PadoThI

[TpakTnyeckue paboTbl HEOOXOAUMO BBINIOJIHATH B CHELUATBHBIX TETPAIAX C
yKa3aHUEM HOMEpA, TEMBI, LieJel padoThl.

1. [T03HaKOMUTBCS C TEOPETUUECKUM MATEPUATIOM.

2. B Terpaasx mjig NpakTUYECKUX paOOT BBHINOJHUTH 33JaHUS 110 BapUaHTY,
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

3. Cnatp npenoiaBaTento TeTpaib Ui MPaKTUYECKUX padoT.

KPATKAA TEOPUA U METOANYECKHUE PEKOMEHJALINA

1. Cymmout A + B nByx cobbiTii A 1 B Ha3pIBatoT coObITHE, COCTOSIIEE
B MOSIBJICHUU COOBITUS A, MIH COOBITHSA B, M 000MX 3TUX COOBITHIA.
a. Teopema ci0kKeHHSI BEpPOATHOCTEH HECOBMECTHBIX COOBITHI.

BeposiTHOCTh MOSABIIEHHSI OJJHOTO U3 JABYX HECOBMECTHBIX COOBITUM, paBHA CyMME
BEPOSITHOCTEN 3TUX COOBITHIA:

P (A+B)=P(A)+ P(B)

b. Teopema ciokeHHsI BEpPOATHOCTEH COBMECTHBIX COOBLITHIA.
BeposiTHOCTD MOsiBIIEHUSI XOTSL Obl OJHOTO M3 JABYX COBMECTHBIX COOBITHI paBHA
CyMME BEpOSITHOCTEM JTUX COOBITUHA ©0€3 BEPOATHOCTH HMX COBMECTHOTO

ITOABJICHUSI .
P(A+B) = P(A) + P(B) — P(AB)

2. Ilpouseedenuem nByx cobObiTuii A m B HazpBawT coObiTHe AB,
COCTOSIIEE B COBMECTHOM TOSIBJICHUH 3TUX COOBITH.
a. Teopema mnpousBeaeHust [JIsi HE3aBUCHUMBIX COObITHH. J[d

HE3aBUCHUMBIX COOBITUH BEPOATHOCTh COBMECTHOTO TMOSIBJICHUSI COOBITHUI paBHA
MIPOU3BEJCHUIO BEPOSTHOCTOCTEN ITUX COOBITHIA:

P(AB) =P(A) P(B).

b. TeopeMa yMHOXEeHHMSI BEPOATHOCTEH. BeposATHOCTH COBMECTHOIO
MOSIBJICHUSI IByX COOBITHI paBHA MPOU3BEIACHUIO BEPOSTHOCTU OJHOTO U3 HUX HA
YCJIOBHYIO BEPOSITHOCTBH JIPYTOro, BBIYMCIEHHYIO B MPEANOJI0KEHUN, YTO MEPBOE
COOBITHE YK€ HACTYIHIIO:

P(AB) = P(A) PA(B).

3. Bepoamnocms nosaeénenusa xomsa 0vl 00HO20 U3 HE3AGUCUMbBIX
codvimuil.

Ecm coOwitus Ay, Az, As,... A, HE3aBUCUMBI B COBOKYITHOCTH, TpHYEM
P(A) = pi, P(A2) = p2, P(A3) = psu 1.0.5 qi, 92, Q35 ..., Qn — BEPOSITHOCTH
MPOTUBOIOJIOKHBIX COOBITUH.

BeposTHOCTh HACTYIUIEHHUS! COOBITUS A, COCTOSIIIETO B HACTYIJICHUM XOTS

OBl OZTHOTO U3 COOBITUN A, Ay, As,... AxpaBHa:
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P(A) =1-q1q:qs...qn.
4. Bepoamnocmu nosenenusn monvko 00H020 U3 08yx coovimuil.

P(A) = p1qz + p2qs

KOHTPOJIBHBIE BOITPOCHI
1. Yem  ornmuaercsa — onepauus — CIOKEHMS  BEPOSITHOCTEHM  OT
MIPOU3BEACHUA?
2. 3anuimmTe CcrnocoObl, KOTOPBIMH MOKHO pacCYUTaTb BEPOSITHOCTD

IIOSIBJICHHS XOTSI OBl OJHOT'O CcOOBITHA?

IIpakTH4eckas 4acTb

Bapuanr 1
1. Cpenu corpyanukoB ¢upmbl 28% 3HAIOT aHTIMNWCKUN s3bIK, 30% —
HEMEIKUW;, aHTJIUUCKU W HeMeuku — 8%. HailTu BeposSATHOCTH TOrO, 4TO

CIIy4aitHO BHIOpAHHBIA COTPYIHUK (DUPMBI 3HACT XOTS ObI OJMH SI3BIK.

2. IlponsBoautca 60MOOMETaHUE MO TPEM CKJIagaM OOEnpHUIacoB, IPHYEM
cOpaceiBaeTcsi ogHa O6omba. BepostHocTh monanganus B nepBbiit ckiag 0,025; Bo
Bropoit — 0,03; B Tpetuit 0,019. IIpn nonaganuy B OAMH U3 CKJIAJI0OB B3PBIBAIOTCS
Bce Tpu. HailTu BeposITHOCTh TOTO, YTO CKJIaAbl OyAyT B30PBaHHI.

3. Nmeercs 3 smuka, cogepxkamux mo 15 neraneit. B nepBoM dimuke 5, BO
BTOpoM 7 u B TpeTbeM 10 craHmapTHbIX aetaiiei. M3 kaxjaoro simuka HayJgady
BBIHUMAIOT 10 OJHOU JeTanu. HailTh BEpOSATHOCTh TOTO, YTO BCE JIETANIN OKAXKYTCS
CTaHJAPTHBIMHU.

4. OTnen TEXHUYECKOrO0 KOHTPOJIS MPOBEPSET M3JIENUs HAa CTAaHJAPTHOCTD.
BeposatHocTh TOrO, 4TO M3AeNUE cTaHAapTHO, paBHa 0,9. HailiTu BeposITHOCTH
TOTO, YTO U3 ABYX MPOBEPEHHBIX MU3/CIIHI TOJIBKO OJJHO CTAaHIAPTHOE.

5. Ha monke crosT 6 ydeOHMKOB 1o MaTtemMatuke U 3 mo mHpopmatuke. C
MOJIKA Hayjnauy Oepercsi cHadana ojauH yuyeOHuk. Ilotom Bropoil. Haiitu
BEpOSITHOCTh, YTO NEpBasi B3sATasg KHUra OyJeT y4eOHMKOM MO HH(pOpMAaTUKe, a
BTOpasi y4eOHMKOM 10 MaTeMaTHKeE.

6. YCTpOHCTBO COJEPKHUT JBa HE3aBUCUMO pPaOOTAIONIUX DJIEMEHTA.
BepositTHocTn OTKaza 35eMeHTOB cOOTBEeTCTBeHHO paBHbl 0,05 m 0,08. Haiitu
BEPOSITHOCTU OTKa3a YCTPOMCTBA, €ClU JJisi 3TOr0 JOCTATOYHO, YTOOBI OTKa3ail
XOTs ObI OJTUH DJIEMEHT.

7. Ha cremnaxe OMOMMOTEKHM B CIIydyalHOM IIOpSKE paccraBieHo 15
y4eOHUKOB, IPUYEM TISITh U3 HUX B mieperuiere. bubnuorekaps OepeT Hayaady Tpu
yueOHuKa. HaiiTu BepOSITHOCTH TOTO, YTO, XOTSI OBl OJUH M3 B3STHIX YYCOHUKOB
OKakeTcs B neperuieTe (coobitue A). Pewums 3a0auy 08yms cnocobamu.

Bapuanr 2

1. Nmeercs 3 smmka, coaepxkamux o 20 aeranet. B nmepsom smuke 12, Bo
BTOPOM 5 M B TpeTbeM 9 cTaHmapTHBIX AeTtanei. M3 Kaxaoro smuka Haynady
BBIHUMAIOT I10 OJTHOM JieTanu. HaiiTu BEpOSITHOCTH TOTO, YTO BCE JACTAIU OKAXKYTCS
CTaHJapTHBIMHU.

2. B anekTpuYecKylo LeNnb MOCIEI0BAaTENbHO BKIIOUEHBI TPHU JIIEMEHTA,
paboTarolue He3aBUCMMO OJMH OT Jpyroro. BeposTHOCTHM OTKa30B MEpPBOTO,
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BTOPOT'O0 M TPETHETO 3JIEMEHTOB COOTBETCTBEHHO paBHbI: p, = 0,1; p, = 0,15; p, =
0,2. HaiiTi BEpOSTHOCTH TOTO, YTO TOKa B Ilenu He OyzaeT (He paboTtaeT xots ObI 1
AJIEMEHT).

3. Cpemn ctyneHTtoB Trpynnbsl 15% WMEIOT OTIMYHBIE OLEHKU MO
marematuke, 34% — no ucropuu. Ilpu 3Ttom 12% SBIAOTCA OTIMYHUKAMU IO
o0enM aucuMmuiiHaM. HaillTu BeposSTHOCTH TOro, YTO CIy4ailHO BBIOpaHHBIM
CTYJIEHT YUYUTCSA Ha «OTIMYHOY» XOTs OBl 110 OJTHOM AUCLMUILIUHE.

4. B smuke 10 neranei, U3 KOTOPHIX YeThIpe oKpalieHbl. COOpIIUK Hayaaqdy
B3sU1 TpH jAeTanu. HaliTu BEpOATHOCTB TOTO, UTO XOTS OBl OJIHA U3 B3ATHIX JIeTajei
okparieHa. Pewums 3a0ayvy 08yms cCnocooamu.

5. B smuke HaxoguTcs 8 CTaHOAPTHBIX M 6 HECTAHJAPTHBIX JETalH.
Haynauy BbhiHMMaercs cHadasa oOJHA JeTab, a nOOTOM Bropas. Hawktu
BEpPOSATHOCTD, YTO MEPBAs B3ATasl ACTANIb CTAaHAAPTHAS, @ BTOpasi HECTaH1apTHas.

6. 13 maptum wu3genuii TOBapoBel OTOMpPAET HU3JENUSA BBICIIETO COpTA.
BeposTHOCTB TOr0, 4TO HayJauy B3ATOE U3JEIHE OKaXETCS BBICILIETO COPTa, paBHA
0,8. HaiiTu BEpOATHOCTH TOTO, YTO W3 ABYX INPOBEPEHHBIX U3IAEIUN TOJBKO OIHO
BBICIIIETO COPTA.

7. Mactep obcmyxuBatoT 5 ctaHkoB. 20% paboyero BpeMeHU OH MPOBOJUT
y nepBoro craska, 10% - y Broporo, 15% - y tpetsero, 25% - y uerBeproro, 30% -
y nsToro craHka. HailTu BEpOATHOCTh TOTO, YTO B HayJlady BbIOpaHHBI MOMEHT
BPEMEHU MacTep HaxXoauTcs y 1, uim 2, uiu 3 craHka.

Kpurepuu oueHnBaHusi NPAKTHYECKOH padoThI

OueHka «5» CTaBUTCA, €CIM BEPHO M panvoHanbHO pemeHo 90%-100%
MpejuiaraéMbIX 3alaHui, JOMYCTUM | HEI0YET, HEMCKAXKAIOIIUM CYyTH PELICHUS.

Omnenka «4» craButcsa npu 6e3ommbOouHoM pemernn 80% mpenmaraeMbix
3a1aHUM.

Onenka «3» craBurcs, ecnu BeIMOJHEHO 70% mnpemyiaraeMbIxX 3aJlaHHM,
nonyctuMm | Hepouer.

Ouenka «2» - pemeno MeHe 50% mnpeanaraeMbiX 3aJaHH.

IIpakTnueckas padora Ne 2
«BbIunc/ieHre BEPOSITHOCTEN CIy4ailHbIX cCOOBITHH 110 dopmyiam
MOJIHOM BeposiTHOCTH U baiiecay
Leab padoTbl: HAYYUTHCA BBIYUCIATH BEPOSTHOCTH CIIOXKHBIX COOBITHUN C
MOMOIIBI0 GOPMYJIBI TIOJIHOM BepoaTHOCTH U dhopmyIisl baiteca.
Bpems evitnonnenusn: 90 munym.
X0/ BbINOJIHEHUS MPAKTHYECKOH PadoThI
[IpakTudeckue pabOThl HEOOXOAUMO BBITIOIHATH B CIICHUAIIBHBIX TETPAISIX C
yKa3aHHEM HOMEpPa, TEMBI, 11eJIei paOOThI.
1. ITo3HAKOMUTBCS C TEOPETUUECKUM MaTEPHUATIOM.
2. B teTpansx s mpakTUYECKUX paOdOT BBIMOJHUTH 3aJaHus 10 BapUAHTY,
OTBETUTH Ha KOHTPOJIbHBIEC BOIPOCHI.
3. Cnath mpenoaaBaTeso TeTPajib s MPAKTHYECKUX PadoT.



KPATKASA TEOPUA U METOANYECKUE PEKOMEHJIALINU
dopMyJia MOJHOM BEePATHOCTH TIO3BOJISIET OINPEACIUTh BEPOSTHOCTD
cOOBITUSI A, KOTOPO€ MOKET HACTYNHUTh MPU YCJIOBUHU TOSBJICHUS OJHOTO U3

HECOBMECTHBIX cOObITHH B, B, ... By, 00pa3yromux nojaHy rpyIiy.
P(A) = P(B1)-Pgi(A) + P(B2)'Pr2(A) + ... + P(B,)'Pra(A)

UtoObI O1leHUTHh BeposiTHOCTU rumnote3 By, B, ... B,, mocie Toro kak crain
M3BECTEH Pe3yJbTaT UCTIBITAHMS, UCTIONB3yeTcs popmya baiieca.
_ P(B;)-P;(A)
P,|BJ=

P(B,|-Py |Al+P|(B,|-Py [Al+...+P(B,)-P4 (A)

Ilpumep 1. B mnepBom smuke coxaepxkutrca 20 neraneit, u3z Hux 15
CTaHJAPTHBIX; BO BTOpoM 30 neranme, u3 HUX 24 cTaHAapTHBIX; B TpeTbeMm — 10
neraned, w3 HUX 6 craHmapTHbIX. HalWTh BEpOSTHOCTH TOrO, YTO HayAady
W3BJICUCHHAs JIETalb U3 Hay/1auy B3SITOTO fAIUKA — CTaHAapTHAs.

Pewenue

1. O6o03HaunM yepe3 A — COOBITHE«B3STAsI HAylauy JIeTallb CTaHIapTHA

CoOmwiTHe B — neranp W3BIeUYeHA U3 MIEPBOTO SIITUKA;

CobbiTue B, — netanb u3BnedeHa U3 BTOPOro AIuKa

CoObiTue B; — netanp u3BiedeHa U3 TPETHETO SIIHUKA

2. OnpenenuMm BeposiTHOCTH coObITUl B, B, 11 Bs.

BepositHOCTh TOTO, YTO JeTanb B3aTa U3 nepBoro smuka P(B,) = 1/3

BepositHOCTh TOTO, 4TO JEeTanb B3aTa U3 nepBoro smuka P(B,) = 1/3

BepositHOCTh TOTO, 4TO MEeTanb B3aTa U3 nepBoro smuka P(Bs) = 1/3

3. Ornpenenum yCIOBHBIE BEPOSITHOCTH.
YcnoBHas BEpOSITHOCTh TOTO, YTO U3 1 sAlllMKa ObliIa U3BJIEUEHA CTaHAAPTHAS
15_3
netanb: Pei(A) = 04
YcnoBHas BEpOSITHOCTh TOTO, YTO U3 2 fAllIMKA ObLIa U3BJIEUEHA CTaHAApTHAS
24_4
netanb: Pe(A) = 305
YcnoBHas BEpOSITHOCTh TOTO, YTO U3 3 sAlllMKA ObLIa U3BJIEUEHA CTaHAApTHAS
6 _3
netanb: Pes(A) = 0%
4. [To popMyre moaHOM BEpOSATHOCTH ONPEIETUM BEPOSITHOCTH COOBITHS
A:
31,41 31_1 4 1 43
- = — 4= _—0,72 . —
P(A) 23t 3 e 3T 5 T 6o . Otset: P(A)=0,72

Ilpumep 2. Ha 3aBoje, W3roTOBIAIONIEM OOJTHI, IepBas MalllHA
npoms3BoauT 25%, BTopas - 35%, tpethsa - 40% Bcex uznenuil. B ux npoxykuuun
Opak cocTaBiIsieT COOTBETCTBEHHO 5, 4 u 2%.Ciy4ailHO BBIOpaHHBIN U3 MPOAYKIIMH
0onT okazanica aeextHbiM. KakoBa BEpOSITHOCTh TOTO, YTO OH ObUI MPOU3BEACH
MIEpBOM MAIIUHON?

Pewenue

1. O603HaunM uepe3 A — cOOBITHE «BBIOpaH OOJIT C AEPEKTOM)



B, — 6onT npousBeaen 1 mamuHoii; B, — 6ot npousBeaeH 2 MauHoOW; Bs —
OOJIT TPOU3BE/ICH 3 MAIIMHOM

2. Ilo ycnoBuro 3anaun umeeMm:

P(B:) = 0,25

P(B,) = 0,35

P(B3) = 0,4

Psi(A) = 0,05

Ps2(A) =0,04

Ps3(A) = 0,02

3. ITo dopmyne baiteca ompeaenum BepOSTHOCTh THUIOTE3bl B, mpu
YCJIOBHH YTO BBIOpaH 00T ¢ 1eheKTOM:

(B, 0,25-0,05 _00125_ 0 oe e,

B. = =
0,25-0,05+0,35-0,04+0,4-0,02 0,0345
Ortser: P,(B,|=36%

IIpakTHyeckas 4acrThb
Bapmuanr 1

1. B nupamune 10 BUHTOBOK, TpU M3 KOTOPBIX CHAOXKEHBI ONTUYECKUM
npuueaoM. BeposTHOCTh TOro, 4YTO CTPENIOK MOPA3UT MULIEHb IMPU BBICTPEIIE U3
BUHTOBKH C ONTHYECKUM TpHIiesioM, paBHa 0,85; ayi1 BUHTOBKH 0€3 ONTUYECKOTO
Mpulesa 3Ta BepoATHOCTh paBHa (0,7. HaliTu BEpOSTHOCTH TOTO, YTO MUIIEHBb
OyZeT mopa)keHa, €CJIM CTPEJIOK TMPOU3BEAET OJUH BHICTPEN U3 HayJady B3sITOM
BUHTOBKH.

2. B niepBoii kopoOke conepkutcs 25 panuonamii, u3 HuX 20 cTaHIapTHBIX;
BO BTOpOW KopoOke — 15 mammn, u3 Hux 11 crannmaptHbix. M3 BTOpOil KOpOOKH
HayjJady B34Ta JiaMIa U TEepesokeHa B MepByro. HallTu BepoATHOCTH TOrO, UTO
JlaMIIa, HayJlauy U3BJICUEHHAS U3 MEPBOU KOPOOKH, OyJeT CTaHIapTHOM.

3. Nmeetcs nBa Habopa neraneil. BeposTHOCTh TOTO, UTO JIeTallb NEPBOIO
HaOopa cranaaptHas, paBHa 0,85, a Broporo — 0,95. HaliTu BEpOSITHOCTh TOTO, YTO
B3sITas HayJlauy JeTaib (U3 Hayayy B3STOTO Habopa) — CTaHJapTHas.

4. Habupas Homep TenedoHa, aOOHEHT 3a0b11 2 1TUdPHI U, IOMHS JIMIIb, YTO
5T 1MGPBl pa3nuyHbl, HaOpan wux Hayrajg. HailTu BepoOATHOCTH TOTO, YTO
HaOpaHHbIE ITUGPHI TPABUIBHBIE.

5. U3 50peraneit 18 wuszroroBieHsl B mepBoM I1exe, 20 — BO BTOPOM,
OCTaJbHbIE B TpeTheM. lIepBbld M TpeTnil 1exa Aar0T NPOAYKUHIO OTIWYHOIO
KadyecTtBa ¢ BepoATHOCThIO 0,95, BTOpou mex — ¢ BeposatHocThio 0,7. KakoBa
BEPOSTHOCTH TOTO, YTO B3sITasl HayJady JieTaib OyAeT OTINYHOTO KauecTBa?

Bapuanr 2

1. B nupamunge 25 BUHTOBOK, 8 U3 KOTOPBIX CHAOXKEHBI OMTHYECKUM
npuieaoM. BeposTHOCTh TOro, 4TO CTPENIOK MOPAa3UT MUIIEHb IMPHU BBICTPENIC U3
BUHTOBKU C ONTHYECKUM TpuIeiaoMm, paBHa 0,9; mjisi BUHTOBKH 0€3 ONTHYECKOTO
npuiena 3ta BeposTHOCTh paBHa 0,65. HaliTh BEpOSATHOCTH TOr0O, YTO MHILIEHb
OyJeT mopa)ke€Ha, €CJIM CTPEJIOK MPOW3BEAET OJUH BHICTPEN W3 HayJady B3sTOM
BUHTOBKHU.
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2. B niepBoii kopoOke comepkutcs 35 paguonamir, u3 HuX 20 cTaHIapTHBIX;
BO BTOpOW KopoOke — 25 mamm, u3 Hux 10 cranmaptHbix. M3 BTOpO#l KOpOOKH
HayJady B34Ta JiaMIa U TepesiokeHa B mepByro. HallTu BepoATHOCTH TOro, 4TO
JaMIia, HayJjJayy U3BJICUCHHAS U3 MEPBOU KOPOOKH, OyJIET CTaHIAPTHOM.

3. Nmeetcs nBa Habopa neraneil. BeposTHOCTh TOTO, UTO JIeTallb NEPBOIO
HaOopa crangapTHasi, paBHa 0,7, a Broporo — 0,9. HaliTu BEpOSITHOCTh TOTO, YTO
B3siTas HayJlauy JeTallb (U3 HayJady B3ATOro Habopa) — cTaHAapTHasl.

4. bpoleHsl JiBe UrpaibHble KOCTH. HaliT BEpOATHOCTH TOTO, YTO CymMMa
BBIINIABIINX OYKOB paBHa &.

5. U3 70neraneit 20 M3roTOBJIEHBI B IEPBOM Iiexe, 25 — BO BTOPOM,
OCTaJbHbIE B TpeTheM. llepBbld M TpeTuil Lexa Aar0T NPOAYKLUHIO OTIWYHOIO
KadecTBa c¢ BeposTHOCThIO 0,9, BTOpoil 1mex — ¢ BepositHOcThio 0,75. KakoBa
BEPOSITHOCTH TOTO, UTO B3sTas Hay/a4yy JeTainb OyJeT OTIMYHOTO KayecTBa?

KoHTpoJibHBIE BOIIPOCHI

1. Chopmynupyiite TEOpeMy YMHOKEHHUS COOBITHIA.

2. ChopMynupyiite TeOpeMy CIO0KEHUSI COOBITUM.

3. ®opmyJia yCIOBHOM BEPOATHOCTH.

4. ®opmyna MOJTHON BEPOSITHOCTH.

Kpurepuu oueHnBaHus NPAKTHYECKOH padoThI

OueHka «5» CTaBUTCA, €CIM BEPHO M panroHanbHO pemeHo 90%-100%
peAJIaraeMbIX 3a/IaHUi, TOMYCTUM | HEIOUET, HEUCKAKAOUIUN CYyTH PEIICHUSI.

Onenka «4» craButcsa npu 6e3ommbOouHoM pemennn §0% mpenmaraemMbix
3aJJaHUM.

Ouenka «3» cTaBUTCs, e€ciau BbmojiHEHO 70% mpeiaraeMbiX 3ajaHui,
nonyctum 1 Hegouer.

Onenka «2» - pemeHo meHe 50% mnpeasiaraeMpIX 3aJ1aHUN.

IIpakTueckas padora Ne3
«BpIyHc/IeHHEe XaPAKTEPUCTUK AMCKPETHON CIyYallHO! BeIMYMHbI»
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Heab padoThbl: HAYYUTHCS ONPEAENSITh MAaTEMAaTHUYECKOE OXHUJAHUE,
JOUCIIEPCUI0 W CPEIHEE KBAJAPATUYHOE OTKIOHEHUE JIHUCKPETHOM CIy4anlHOU
BEJIMYUHBI 110 33IAHHOMY PaCIpPEICIICHUIO;

Bpem=a evinonnenusn: 90 munym.

XoJ BbINOJHEHUA MPAKTHYECKOH PadoThI
[TpakTryeckue paboThl HEOOXOAUMO BBINIOJIHATH B CHIEUATBHBIX TETPASAX C
yKa3aHHeM HOMepa, TEMBI, LieJIel padoThl.
1. IT03HAaKOMUTBCS C TEOPETUUECKHM MATEPUATIOM.
2. B Terpaasx mjig MpakTUYECKUX paOOT BBHIMOJIHUTH 3a/aHUS 110 BapUaHTY,
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
3. Cnatp npenoaaBaTelno TeTpajb A MPAKTUYECKUX padoT.

KPATKASA TEOPUA U METOANYECKUE PEKOMEHJIALINU

1. MaremaTnyeckoe 0KHIAHUE CIYYAHHON BeJIHYUHBI X

onpenensercs no GopmyJe:
M (X)=x,py+X,py*...+X, D,

Ilpumep 1. HaliTu mMaTeMaTH4YECKOE OXHUIAAHUE CIyYAWHOW BEIWYMHBI X,
3Has €€ 3aKOH PacIpeIeIICHHUS.
X 3 5 2
p 0,1 0,6 0,3

Pewenue

M(X) = 3*0,1 + 5*0,6 +2*0,3 =3,9

Ilpumep 2. He3aBucumble ciydailHble BelWunHbl X © Y  3aJ1aHbI
CJIEAYIOIIMMU 3aKOHAMH PACTIPEICIICHHUS:
X 5 2 4
P 0,6 0,1 0,3

Y 7 9
P 0.8 0.2

Haiitn maTemMaTnuecKkoe OKHJIaHUE CIIy4YalHOM BEJIMYMHBI X Y.

Pewenue.

M(X) =5*0,6 + 2*0,1 + 4*0,3 =4,4

M(Y)=7*0,8 +9*0,2="7,4

M(XY) =4,4*7,4=32,56

Ilpumep 3. 1lpousBoauTcs 3 BBICTpPENA C BEPOSATHOCTSIMU IOIAIaHUS B LIEJb,
paBabIMH pi= 0,4; p.= 0,3; p; = 0,6. HaliTn MaremMaTH4ECKOTO OXKHJIAaHUE OOIIETro
yycia nonagaHuim.

Pewenue. Yucno mnomnamgaHuid mOpu IMEPBOM BBICTPEIE €CTh CilydailHas
BEJIMUMHA X, KOTOpasi MOXKET MPUHUMATh TOJBKO JBa 3HAUEHUs: | — nomnajaanue ¢
BeposATHOCTHIO 0,4 1 0 — mpomax ¢ BeposATHOCTHIO 0,6.

M(X:)=0,4

Ananornyo M(X5) = 0,3; M(X3) = 0,6.
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OO11ee 4yncIo MOMaIaHui €CTh CITy4YaiiHasi BEIMYMHA, COCTOSIIAS U3 CYMMBbI
MONaJaHu B KaXJOM U3 BBICTPENIOB: X=X+X,+Xs.

M(X) = M(X1+X2+X3) = M(Xl) + M(Xz) + M(X3) = 1,3 HOHaI[aHHﬁ.

Ilpumep 4. BeposiTHOCTh MOMNalaHusl B 11€JIb IPU CTpesbOe u3 opyaus p=0,6.
Haiitu maremaTudeckoe oOXujaHue OOIIEero 4Yucia momnajgaHui, ecau Oyaer
npou3BeaeHo 10 BBICTPENOB.

Pewenue. Tlonaganue npu KaxAOM BBICTpENIE HE 3aBUCUT OT HCXOJIOB
JIPYTUX BBICTPEJIOB, IOITOMY paccMaTpuBaeMble COOBITHS HE3aBUCHUMBI U,
cleIoBaTebHO, UCKOMOE MaTeMatudeckoe oxuaanue M(X) = np = 10*0.6 = 6
IMOnaIaHuiu.

2. Jucnepcus caydyaiHo BeJIMUMHBI oTipesiensercs mo Gpopmyoie:

D(X)=M{x-M(X)]" yuu D(X)=M(X")-(M(X))

Ilpumep 5. HaliTn mucniepCcHIO CIy4aiiHOW BEITUYMHBI X, KOTOpAast 3a/1aHa
CJIEIyIOLUM 3aKOHOM pacipeieIeHus:
X 2 3 5
p 0,1 10,6 10,3

Pewenue. Halinem matematnueckoe oxuganue M(X): M
(X)=2*0,1+3*0,6+5*0,3+3,5

MaremaTtrdeckoe oxuganne M(X?)=4*0,1+9%0,6+25%0,3=13,3

Hckomas aucnepens: D(X)=M(X?*)-[M(X)]*=13,3-(3,5)>=1,05

3. CpenHee KBaIpaTUYHOE OTKJIOHEHHUE CJYYANHOU BeJINYUHBI

ompenessieTcs mo popmyie: §(X)=/D(X)

IIpakTHyeckas yacThb
3aganme Nel. Haiinure maremaruueckoe oxxkujpanue M(X), nucrepcuto
D(X) u cpennee kBagpaTudHOE OTKIOHEHUE § (X).

Bapuanm 1.
X -1 -2 -3 -10 -12 -20 -30 -40
P 0,1 0,1 0,1 0,09 0,3 0,009 0,3 0,001
Bapuanm 2.
X -1 -2 -3 -10 -12 -20 -30 -40
P 0,2 0,3 0,2 0,06 0,1 0,006 0,1 0,034

3anaHHe No2. I[I/ICerTHBIQ HC3aBHUCHUMBIC CﬂyqaﬁHBIe BCIINYHHBI 3aJaHbI
3dKOHaAMM pacCIIpCaCIICHHA. Haiitm maTtematuueckoe OKHUIaHUC TIPONU3BCACHUA M

(XY)u M (2Y).

Bapuanm 1.:
X |1 |2 Y[05 |1
p 10,2108 pl03 10,7

Bapuanm 2.
X |12 |1 Y1 1,25
p (0,60, pl|0,8 |0,2

4
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3aganue Ne3.

Bapuanm 1. IlpousBoautcs 4 BbICTpea C BEPOSITHOCTBIO MO MaJICHUS B
uenb pi=0,6 p>=0,4, ps=0,5 u p,=0,7. Halitu MaTeMaTnyeckoe 0kuJaHue 0OLIEro
YyyCIia MOoMaaHus.

Bapuanm 2. IlponsBogutcs 4 BbICTpENa C BEPOSITHOCTBIO MO MA/ICHUS B
uens pi=0,3 p>=0,4, ps=0,6 u p,=0,5. Halitu MaTeMaTuyeckoe 0kujaHue 00IIEro
Yyycia MonajaaHus.

3ananue Ned.

Bapuanm 1. BeposaTHOCTh OTKa3a J€Taid 3a BpPEMs HCHOBITAHUS Ha
HagexHOCTh paBHa 0,2. HailTu maTeMaTHuecKoe OXKWJAHHUE YHUCia OTKa3aBIINX
JieTalIel, eCJIM UCTIBITAHUIO0 OyayT moaABeprHyThl 10 neTanei.

Bapuanm 2. BepoATHOCTb OTKaza JeTajlyd 3a BpeMs MCIBITAHUS Ha
HaJexHocTh paBHa (,3. HaliTu mMaremaTMdeckoe OKHMIAHME YHKCIa OTKA3aBLIUX
JeTaJIel, €CITM UCTIBITAHNIO OyIyT MOJABEPTHYTHI 12 neTaliei.

3aganue Ne5

Bapuanm 1. Haiitu aucnepcuro CiaydyalHOW BEIWMYMHBI X — 4YHUCIa
nosiBiieHui coObiTHsi B 100 HE3aBUCUMBIX HUCIBITAHUSIX, B KaXJIOM M3 KOTOPBIX
BEPOSITHOCTh HACTYIUIEHUs cOObITHS paBHa 0,7.

Bapuanm 2. Haiitu aucnepcuro CilaydyalHOW BEMMYMHBI X — 4YHUCIa
nosiBJiecHu coObITUs B 130 HE3aBUCHUMBIX HCIBITAHUAX, B KWKIOM M3 KOTOPBIX
BEPOSITHOCTh HACTYIUIEHHs cOOBITHS paBHA 0,6

3ananue Ne6

Bapuanm 1. Cnyudaiinas BennurnHa X MOYKET PUHUMATh J1BA BO3MOMKHBIX
3HAYEHHUS X; ¢ BEpOosITHOCTHIO 0,3 U X» ¢ BeposTHOCTHIO 0,7, mpuyeM X,> x;. Haiitu
X1 U Xz, 3Has1, uto M (X) =2,7u D (X) =0,21.

Bapuanm 2. Cny4daitHas BenMyrMHa X MOXET NMPUHUMATh JIBA BO3MOXKHBIX
3HAYEHHUS X; C BEPOSATHOCTHIO 0,4 U X, ¢ BeposTHOCTHIO (0,6, mpuueM X ;> X,. Halitn
X1 1 X, 3Has1, uto M (X) = 3,4 u D (X) = 0,24.

KoHTpoJibHBIE BONIPOCHI

1. JlaThb omnpenesieHne MaTeMaTHYECKOTO 0KUIaHUA
2. UYTO MOKa3bIBAET NIUCHEPCUS CIIyUYaWHOW BEJIMYUHBI?
3. Kak nalitu cpenHee KBaipaTHUHOE OTKJIOHEHUE?

Kpurepuu onieHuBaHMsI NPAKTHYECKOM PadOTHI

OueHka «5» CTaBUTCA, €CIM BEPHO M panuoHaibHO pemeHo 90%-100%
MpeuiaraéMbIX 3alaHui, JOMYCTUM | HEI0YET, HEMCKAXKAIOIIUM CYyTH PEUICHUS.

Omnenka «4» craButcsa npu 6e3ommbOouHoM pemennn 80% mpenmaraeMbix
3aJaHUl.

Ouenka «3» craBuTcs, eciu BhimojgHEeHO 70% mpeasiaraeMbixX 3aJIaHHiM,
J0omyCcTUM | HEgoueT.

Ouenka «2» - pemeHo Mene 50% mnpennaraeMbixX 3aJaHHM.
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IIpakTHyeckas padora Ne4
«BblunciIeHNe BEPOSATHOCTEH VI PABHOMEPHO, HOPMAJIBHO U
MOKA3aTeJIbHOI0 pacnpeae/ieHusl CIy4ailHOH BeJIHYNHbD)

Heas padoThl: HAYYUTHCS BBIYMCIATH BEPOSITHOCTH JUISL CIIyYaWHBIX
BEJIMYMH,  MMEIOIMX  HOPMaJIbHOE,  PAaBHOMEPHOE M  IIOKA3aTEJbHOE
pacrpeneneHusl.

Bpem=a evinonnenusn: 90 munym.

XoJ BBINOJHEHUA MPAKTHYECKOH padoThI

[TpakTruyeckue paboThl HEOOXOAUMO BHITIOJIHATH B CHEIUATBHBIX TETPAISAX C
yKa3aHHeM HOMepa, TEMBI, LieJiel padoThl.

1. II03HaKOMUTBCS C TEOPETUUECKUM MaTEPUATIOM

2. B Terpaasx ans npakTUYecKuX paOOT BHINOJHUTH 3a/laHus TI0 BapHaHTY,
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

3. Cnatp npenoaaBaTelto TeTpajh A MPAKTUUECKUX padoT.

KPATKASA TEOPUSA U METOAUYECKHUE PEKOMEHJJAIIUN
Cpenu  HEmpephIBHBIX — CIyYalHBIX  BEJIMYMH  OCOOOT0  BHUMAHMS
3aCJIy)KMBAIOT  BEJIMYMHBI, HMMEIIIME OJWMH W3  CICAYIOIIMX  3aKOHOB
pacnpeneneHus: paBHOMEPHBIN, TOKa3aTeNbHbINA, HOPMaJIbHBIM.
Hopmanbneim HaA3BIBAIOT PACHpECIICHUE BEPOSTHOCTEH HEMPEepbIBHON
CIIy4allHOW BEJIMYMHBI, KOTOPOE OMUCHIBAETCA INIOTHOCTHIO:

—(x—p)’
flx|=

1L o
ov2m
I'ZIe L — MaTeMaTUYECKOE 0XKUIAHUE; G — CPEAHEKBAAPATUIHOE OTKIIOHEHHE.
BeposiTHOCTH noOmafaHus B HHTEPBAJ HOPMAJILHO paclpeaeJeHHon
CJIYYaliHOM BeJMYMHBI PaBHA:

Pla < X < B) = (I)(%C- ()] (%C, rie ® — ¢dynknusa Jlammaca

(ompenensercs mo TabJInIIe)

Ilpumep 1. Bpems 3arpy3ku Web-cTpaHullbl pacnpeneseH0 HOPMAaJIbHO,
IpUYEM €ro MaTEeMaTUYECKOE OKHMJIAHWE paBHO L = 7 ¢, a CTaHAapTHOE
OTKJIOHEHUE G = 2 ¢. Onpenennrte BEPOSITHOCTb TOTO, YTO BPEMS 3arpy3KH JIEKUT B
uHTEepBasIe 7 — 9 CeKyHA.

Pewenue

ITo ycnoButo, oo =7, 3 =9, u=7, o = 2. CinenoBaTeibHO,

P(7<X<9) = D(5 - — D(T5-0 = D(1) - D(0) = 0,3413 — 0= 0,3413.

Pacnpenenenne BeposSTHOCTEH Ha3bIBAlOT PaABHOMEPHBIM, €CIIM Ha
WHTEpBaje, KOTOPOMY TMPHUHAJJIEKAT BCE BO3MOXKHBIC 3HAYCHHUS CIy4dailHON
BEJIMYMHBI, TIJIOTHOCTh BEPOSITHOCTH TTOCTOSIHHA.

Ilnomuocms pasnomeprnozo pacnpedenenus f(x) onpenensercs GOpPMYIIOH:
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0,npux<a

flx)= bia ,npua<x<b

0,npux>b
BeposiTHOCTHL MONajJaHusi B MHTEPBAaJl PAaBHOMEPHO pacrnpeaeeHHON
CJIYYailHOM BeJMYHHBI

P(or<X<[5’):‘g%g

Ilpumep 2. V3BecTHO, 4TO MeEpeNaTUMK MOXKET HayaThb paboOTy B OO0
MOMEHT BpeMeHHu Mexay 12 m 14 gacamu. KakoBa BEpOSITHOCTH TOr0, YTO HAYAJIO
nepeaayn npujaercs xxaate He 6onee 15 munyrt (0,25 ygaca).

Pewenue. Tlycts X(4) — BpeMsi Hadayia paboThl nepenaturka. [1ockoabKy
nepeaya MOXET HauyaThCsl B JIFOOOM MOMEHT Mmexay 12 u 14 yacamu u Bce

MOMEHTBI PaBHOBO3MOXKHBI, TO X — Ciy4aiiHas BEJIMUYMHA pacCIpecIICHHAS
PaBHOMEPHO.
a=12,p=12,25,a=12,b=14
12.25—-12 _ 0.25
= = =0.125
P(12<x<12,25)=—,"75 5

IHoka3zaTeJbHBIM (IKCMOHEHIMAJIBHBIM) Ha3bIBAIOT  pacIpe/eicHue
BEPOSITHOCTEW HEMPEPBIBHOM CIIyYallHOM BEIMYMHBI X, KOTOPOE OIMMUCHIBACTCS
IJIOTHOCTBIO:

Onpux <0

flxi= Ae M npux=0’

DOyHKIMS 0KA3ATEJIbHOI0 pacinpe/ieaeHus onpeaensercs Gopmysio:
Flx|= 0 r}iu x<0
1—e " npux=0

Ilpumep 3. Hamumcate  1WIOTHOCTh, (QYHKIHIO  paclpeneicHus,
MaTeMaTU4YeCKOe OXHUJaHUE U JHCIEPCUI0 [OKAa3aTeIbHOrO 3aKOHA, €Clu
napameTp A = 8.

Pewenue

Hckomasi I0THOCTh pacipeielICHUs paBHa:

flxj=| Oppuxso
8e ""npux>0
OyHKIMA pacpeacIcHuUs:
Flx)= Oflg(uxso

1—e "“"npux=>0
MaremaTudeckoe oxunanne M(x) = 1/A=1/8
HMucnepeus D = 1/07= 1/64

Tac A — IIOCTOSIHHAS TI0JI0KUTEIIbHAS BEJIMYNHA

IIpakTHyeckas 4acrTb
3ananue 1. Pemure npeasioskeHHbIe 3212491
I BapuanT (Ha «3»)
1. [TepenaTunk MOXKET Ha4aTh pabOTy B JIFOOOW MOMEHT BPEMEHU MEXKTY
10 u 12 ygacamu. KakoBa BEpOSATHOCTH TOrO, YTO HA4ajlo NEpeaayd MNPUACTCA
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xnarb He Oonee 30 muHyT. HaifTm maTemaTHdeckoe OXKHMJIAaHWE W CTaHIapTHOE
OTKJIOHEHHUE.

2. MaremaTuueckoe 0XXUAaHUE U CPEeAHEE KBaJAPATUUECKOE OTKIOHEHUE
HOPMAJIBHO PaCIpPEICICHHON CIIy4YalHOW BEJIMYMHBI COOTBETCTBEHHO PaBHBI 8 U 2.
[Toctpouts rpadux HOpMaAJILHO pacIpeleieHHON ciydailHoi BenuuuHbl. Haittu
BEPOSTHOCTb TOTO, 4YTO B pe3yJibTaTe UCHbITAHUS X TMPUMET 3HAYCHUE,
3aKJII0OUYEHHOE B MHTEpBaie (4,8).

3. Hamucate mia0THOCTHh, (PYHKIMIO pacHpeiesieHHus, MaTeMaTH4YeCKOe
OKHJIaHUE U AUCTIEPCUIO MOKA3aTeIbHOT0 3aKOHA, €CIIH mapaMeTp A = 5.

II BapuanT (Ha «3»)

1. [lepenatunk MokeT HayaTh PabOTy B JIFOOO MOMEHT BPEMEHU MEXTY
14 u 16 yacamu. KakoBa BEpOSTHOCTH TOI0, YTO HA4ajo MEpeayu MPUIETCS
XKIaTh He Oosiee 45 MUHYT.

2. MaremaTuueckoe 0XXUAaHUE U CPEeAHEE KBaJAPAaTUUECKOE OTKIOHEHUE
HOPMAJIBHO PaCIPEICIICHHON CIIy4YalHOW BEJIMYMHBI COOTBETCTBEHHO PaBHBI 4 U 2.
[TocTtpouts rpaduk HOpMaAIBLHO paclpeiereHHON ciydailHoi BenuuuHbl. Haittu
BEPOSITHOCTb TOTO, YTO B pe3yJibTaTe UCHObITAHUS X MPUMET 3HAYCHUE,
3aKJII0OUYEHHOE B MHTEpBaje (4,6).

3. Hamucate mioTHOCTh, (PYHKIMIO pacHpeaesieHHs, MaTeMaTH4YeCKOe
OKHMJIaHUE U JUCIIEPCHUIO MOKA3aTEeIIbHOTO 3aK0HA, €CJIM mapameTp A = 7.

III BapuanT (Ha «4»)

1. ABTOOYCHl MapmipyTa Ne5 umayT crporo mno pacnucanuio. MHTepBan
JIBUXKECHUA — 5 MUHYT. HaliTu BEpOATHOCTH TOr0, YTO MACCAXKHUP, MOJOIIEAIIAN K
OCTaHOBKe, OyJeT OXKuaaTh aBTOOyc MeHee 3 MuHYT. Hailtm matemaTudeckoe
0’KHMJIAHUE U CTAaHJAPTHOE OTKJIOHEHHUE.

2. MaremaTuueckoe 0XXUAaHUE U CPEeAHEE KBAJAPATUUECKOE OTKIOHEHUE
HOPMAJIBHO PACIPEICICHHON CIy4YallHOW BEJIWYMHBI COOTBETCTBEHHO paBHBI 10 u
2. IlocTpouts rpadvk HOPMAILHO pacIlpeeIeHHON ciyvaiiHoil Bennunnbl. Haittu
BEPOSITHOCTb TOTO, YTO B pe3yJibTaTe UCHObITAHUS X MPUMET 3HAYCHUE,
3aKJIr0UeHHOE B uHTEpBaje (12,14).

3. JUINTENbHOCTh BpEMEHHM O€30TKAa3HOM paboThl 3JE€MEHTa HMEET
nokaszaTejabHOe pacrnpesneneHue ¢ mapamerpom A = 0,02. Hanucarh miIoTHOCT,
GyHKUMIO — paclpesiesieHHsl, MaTeMaTH4ecKoe  OXHUJaHWE U JUCIEPCHUIO
MOKAa3aTeIbHOIO 3aKoHa. HaliT BEpOSATHOCTH TOTO, YTO 3a BPEMSI IJIUTEIBHOCTHIO t
= 100 4 3IEMEHT OTKAXKET.

IV Bapuant (Ha «4»)

1. ABTOOYCHl MapmipyTa NeS wayT cTporo mo pacnucanuto. MHTEpBan
JNBHOXKEHUSI — 5 MUHYT. HallTh BEpOATHOCTH TOTO, YTO MACCAXUP, MOAOMIEAIINN K
OCTaHOBKE, OyIeT okujaaTb aBToOyc Oonee 3 muHyT. HaiiTm maremarnueckoe
OKHMJIAaHUE U CTAaHJAPTHOE OTKJIOHEHHUE.

2. MaremaTuieckoe 0XUJaHUE U CPEeAHEE KBaJAPATUUECKOE OTKIOHEHUE
HOPMAJIBHO PaCIpECICHHON CIy4allHOW BEJIWYMHBI COOTBETCTBEHHO paBHBbI 20 u
5. IloctpouTh Tpaduk HOPMAIBLHO pPacCIPEACICHHON ClIydyailHOW BennyuHbl. Haiftu
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BEPOSITHOCTh TOrO, 4YTO B pe3yJibTaT€ UCHObITAHUS X MPUMET 3HAYCHUE,
3aKJIroueHHoe B uHTepBaie (15,25).

3. JUINTENPHOCTh BpEMEHHM O€30TKAa3HOM padOThl 3JE€MEHTa HMEET
nokaszarenbHoe pacmpezaenenue ¢ napamerpom A = 0,005. Hanucath MmiIoTHOCTS,
(yHKIIMIO  pacOpenesieHHsl, MaTeMaTU4eCcKOoe  OXHUJAHUE U JUCIEPCHUIO
MOKa3aTeabHOro 3akoHa. HailTu BepOsSTHOCTH TOTO, YTO 3a BpeMsl JNIUTEIbHOCTHIO t
=200 9 3JIEMEHT OTKaXeT.

V Bapuant (Ha «5»)

1. Ilena penmeHus wIKamel HW3MepUTENbHOTO Tnpubopa paBHa 0,2.
[Tokazanusi mpubopa OKpYIVIAIOTCS 10 Orpkaifiiero ienoro aenenus. Haittu
BEPOSITHOCTh TOTO, YTO MpU OTcUeTe OyAeT ciaelaHa alCoNIIOTHas OmuOKa: a)
MenbIas 0,04; 6) 6onpmras 0,05.

2. [IponeHT coaepxkaHusg 3016l B yIVIE SIBISETCS  HOPMAaJbHO
pacrpeielIeHHON Clly4yallHON BEJIMYMHON C MaTeMaTH4YeCKUM oxkujanuem 16% u
CpPEIHUM KBaJIpaTUYECKUM OTKJIOHEHHEM 4%. OnpeaenuTs BepOITHOCTh TOTO, YTO
B HayJauy B3siToi mpoOe yris OyaeT ot 12 1o 24% 307bl.

3. ITycts X (9acTh) — Bpemsi, HEOOXOAMMOE JJIsl BBIIIOJTHEHHUS TE€CTa IO
MaTeMaTHKe, YJIOBJIETBOPSAET IOKa3aTEIbHOMY pacHpeeieHUI0 C MapaMeTpoM
A=0,25. Hanucate mMmIOTHOCTh, (YHKIMIO pacOpenesieHus, MaTeMaTH4ecKoe
OKHMJIAaHUE M JIUCTIEPCHIO TTOKA3aTeIbHOI0 3aKOHA. BBIYHCINTE BEPOSTHOCTH TOTO,
YTO BpeMsi, HEOOXOAMMOE ISl BHITIOJTHEHUS TECTa, HE MPEBLICUT 4 4acoB.

3ananue 2. IlocTpoiiTe B 3/1eKTPOHHOI Tadanue kpusyio I'aycca

1. Cronberr A 3amoJyiHAETCS MPU MOMOIIM aBTO3AMOJHEHUS! 3HAYCHUSAMHU
ot 19,8 no 28,8 ¢ marom 0,5.

2. Jlna 3anonHeHus croinbua B ucmonb3yercs craHmapTHas (GyHKIUS
rpynnsl Ctatuctuueckue: HOPM. PACII

3. Hns  moctpoeHust rTpaduka (QyHKIMM —Hcmonb3yercs Macmep
ouazpavm (TUI JuarpaMmmsl — ['paduk ¢ Mapkepom).

4.  Mensis 3HAYCHHA MATEMAaTHUECKOTO OXHUAAHUA U JUCIEPCUU
pacnpeneneHus, MOJMYYUTe pa3juvyHble KPHUBBIE — «KOJOKOJA»: KpPyThble WIIU
MOJIOTHE
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A B

1 X f(x)
2 | 198 | 0,002955
3 | 203 | 0,007597
4 | 20,8 | 0,017481
5 | 21,3 | 0,035994
6 | 21,8 | 0,066318
7 | 223 | 0,10934
8 | 22,8 | 0,161314 __ .
9 [ 23,3 | 0,212965 ||Aprnsesms by [
10 | 23,8 | 0,251580 ||| woemeacn
11 | 24,3 | 0,265962 ||| X (a2 ) = 192
12 | 248 | 0,251589 ||| Cpeamee | 24,3 ] = 243
13 | 253 | 0,212965 Cranpaprmoe_otin |15 ) - 15
14 | 258 | 0,161314 MaTerpansnan |0 ] = nowe
15 | 26,3 0,10934 = 0,002954566
16 | 26,8 | 0,066318 | || PmeST HIEAAISAS SYHIINC PRTPIALACHE.
17 | 273 | 0,035994 e et DACTVIIRY e o e e i e
18 | 27.8 | 0,017481 o).
;g 22,3 0,007597 |l , ——
8 | 0,002955 ||| . _ :
21| 29,3 | 0,001028 || “emameareansas (o ][ omea

KoHTpoJibHBIE BONIPOCHI
1. [IpuBenuTe npuMepbl NEUCTBUS HOPMAJIBLHOTO M IOKAa3aTEIbHOTO
3aKOHA pacipeAesiCHUN B KU3HU.

Kpurepuu oneHnBaHusi NPAKTHYECKOH padoThI

OneHka «5» CTaBUTCA, €CJIM BEpHO M panuoHaibHO perieHo 90%-100%
MpeIaraeMbIX 3aJJaHHM, JOMYCTUM | HETOYEeT, HEMCKAXKAIOIIUNA CYTH PEIICHUS.

Ouenka «4» craButcs npu Oe3zomuboyHoM pemieHud 80% mpeasiaraeMbix
3aJJaHUM.

Ouenka «3» craButrcs, ecnau BbIMOJHEHO 70% mpennaraeMbiX 3aJaHUM,
IomycTuM | HEgoueT.

Ouenka «2» - pemeHno MeHe 50% mnpeanaraeMbixX 3aJaHH.

IIpakTHyeckas padora NeS
TecTupoBanue no pasaeny «Teopust BeposiTHOCTED
Heab padoThl: KOHTPOJIb M OIEHKA IOJYYEHHBIX 3HAHUU MO pasleny
«Teopus BeposiTHOCTEW»
Bpem=a evinonnenusn: 90 munym.
IpakTnueckas 4yactb
1. [lepecTaHOBKU BBIUUCIAIOTCS 110 (hopmyIie

A) B
cr=

n

B) (n—m)!m!

m_ n!
Al'=

B) (n—-m)!

m

) P(A)= "

n!
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2. [Topsinok He BaykeH MPU UCIOJIB30BAaHUU

A) pa3menieHui

b) nepectanoBok

B) coueTanmii

') nepecTaHOBOK M pa3MeIIeHHI

3. CoueraHnue U3 n 3JIEMEHTOB IO M-3TO

A) 4KCII0O TOJMHOKECTB, COJEPKAIIMUX M IJIEMEHTOB

b) Konn4ecTBO U3MEHEHUHN MeCTa 3JIEMEHTOM JaHHOTO MHOKECTBA

B) konuyecTBO cmoco60B BEIOOpA M 3JIEMEHTOB U3 N C YUYETOM MOPSIKA

') kommuecTBO crmocoO0OB BEIOOPA M 3JIEMEHTOB U3 N O6€3 yueTra mopsjaka

4. CKOJIBKO CYyHIECTBYET Croco00OB, 4YTOOBI paccaauTh KBapTeT U3
onnoumenHoi 6acau M.A. Kprputosa?

A) 24

b) 4

B) 8

)6

3. CkosbkMMHU crniocobamMu MOXHO BbIOparh B rpyimme u3 30 4denoBek
OJIHOTO CTapoCTy M OJHOTO (puzopra?

A) 30

b) 870

B) 435

') 30!

6. Beruuciantb
2
A) 1680

m!

7. Coxkpatuth qpodh (m=2)!
1

A) (m=2)(m-1]

b) (m-2)(m-1)m

B) (m-1)m

I) (m-2)(m-1)

8. CkonpkuMu crocobamMu MOXHO B Tpynme u3 30 deroBek mociath S5
YeJIOBEK Y4aCTBOBATh B KOJUICIKHOM Tpoodere?

A) 17100720

b) 142506
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B) 120
') 30!
9. BoceMb cTyneHTOB OOMEHsUIMCHh pyKonokatusaMmH. CKOJIbKO ObLIO

PYKOITOKaTUM ?

A) 40320

b) 28

B) 16

I') 64

10. CkonpkuMHM crocobaMu MOXKHO BbIOpaTh 3 KHUTH U3 9
PEAJIOKEHHBIX ?

3
A) G
3
B) %
B) Py
I') 3Py
11. B Baze 8 kpacHbIX U 3 6enblx po3bl. CKOJIBKUMHU CIIOCOOAMH MOKHO
B35Th 2 KpacHbBIX U 10emyto po3bi?
A) o
B) Ai
B) CyCs
I AgA,

—

n+2)!

12.  Pemmts ypaBHeHue — N!

A) 110

b) 108

B) -12

N9

13.  CkoJIbKO pa3auYHBIX IEPECTAaHOBOK MOXHO 0Opa3oBaTh W3 CJIOBA
«CIIOH»?

A)6

b) 4

B) 24

I8

14. CxonbkuMHu crmoco0aMu MOKHO BbIOpaTh JIBE JE€Talu W3 SIIHKA,
coaepxkauiero 10 neraneir?

A) 10!

b) 90

B) 45

') 100

15. CkoJIbKO TATH3HAYHBIX YKCENT MOXXHO cocTaBuTh u3 nudp 1,2,3,4,5
6e3 moBTOpEeHUM?

A) 24

b) 6

=110
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B) 120

) 115

16. Haywynoe o6mectBo coctout u3 25 4enoBek. Hanmo BbeIOpath
npe3uJeHTa oO0IlecTBa, BHULE-IPE3UIEHTa, YUYEHOIO CEeKpeTaps U Ka3Hayes.
CKOJIbKMMH cIOCO0aMH MOXET OBbITh ClIeJaH 3TOT BBIOOp, €CIIM KaXKIbl YieH
oO11ecTBa JOJKEH 3aHUMATh TOJIBKO OJJUH NOCT?

A) 303600

b) 25!

B) 506

') 6375600

(n-3)!

17. Cokparuts gpods N

A) (n-4)(n-5)

b) (n-2)(n-1)n

1
By [(n-2(n-1)n
1
) (n=2)(n-1)
n(n—1)(n-2)(n-3)(n—4)
18.  Coxpartuth 1po0b (n-3)!
A) (n-5)!
(n-3)(n—4)
B)  (n-1)!
n(n—1)(n-2)
B) (n=5)!
') n(n-1)(n-2)
Al+AL
19.  Bpruucnuth A
A)9
b) 0.5
B) 1.5
0.3
20. CoueraHue BeIUUCIICTCS IO hOpMyJie
Ay B=mo
m_ n!
B) C”_(n—m)!m!
m
B) P(A)= "
A= n!
ry " (n-m)!

21. Pa3memieHus BEIYUCISIIOTCS IO (popMyIie
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m

A)P(A)= T
C= n!
gy ' (n-m)im!
AM= n!
By " (n-m)!
ry P

22. IlepecTtaHOBKH M3 N 3JIEMEHTOB —3TO

A) BBIOOD 3JIEMEHTOB U3 MHOXECTBA 1

b) xonnuecTBO 371eMEHTOB B MHOYKECTBE «1»

B) nonqMHOkeCTBO MHOXKECTBA M3 N 2JIEMEHTOB

') ycTaHOBIIEHHBIN TOPAIOK BO MHOXKECTBE «N

23. Pa3melieHus NpUMEHSIOTCS B 3aJa4e, €CIIN

A) IPOUCXOJIUT BHIOOP JIEMEHTOB U3 MHOXKECTBA C yUETOM IMOPSIKA

b) mpoucxoaut BeIOOp AIIEMEHTOB U3 MHOKECTBa 0€3 yuyeTa MmopsiaKa

B) Heo6xoa1MMO OCyIIEeCTBIATh MEPECTAHOBKY BO MHOXKECTBE

') ecu Bce 0TOOpaHHbBIE JIEMEHTHI OJIMHAKOBBI

24.  Cny4yaitHbIM COOBITHEM Ha3bIBACTCS

A) Takod UCXOH HKCHEPUMEHTA, MPU KOTOPOM OXKUJAEMbIA PE3YIbTaT
MOYKET NPOU30MTH, & MOXKET HE MPOU3OUTH

b) Takoit ucxon sKkCepuMeHTa, KOTOPHIH YK€ U3BECTEH 3apaHee

B) takoii ucxon skcriepuMeHTa, KOTOPBIN HEIb3s ONPEIETUTh 3apaHee

[') Takoil HCXOA OHKCIEPUMEHTA, KOTOPBIM MpPH COXPAaHEHHUH YCIIOBUU
AKCTIIEPUMEHTA MOCTOSIHHO MOBTOPSAETCS

25. Coro3 «m» 03Hayaer

A) cnoxeHue BepOSTHOCTEH COOBITHI

b) yMHOXeHU€e BEpOSITHOCTEH COOBITUI

B) pa3nocTh BeposiTHOCTEH COOBITHI

') nenenuie BEpOSATHOCTEHN COOBITHIA

26. Coro3 «uiam» 03Ha4aeT

A) neneHve BEpOSTHOCTEH COOBITUI

b) cioxxeHue BeposiTHOCTEH COOBITHI

B) pa3sHocTh BepoSTHOCTEHM COOBITHIA

') yMHO€HHE BEpOSTHOCTEN COOBITUI

27. CoObITusi, IPU KOTOPHIX HACTYIUJIEHHE OJIHOIO M3 HHUX HCKIIOYAeT
HACTYIUIEHHE IPYToro, Ha3bIBalOTCA

A) HECOBMECTHBIMU

b) HezaBuCUMBIMU

B) 3aBucumMbIMU

I') coBMeCTHBIMHU

28.  Tlommyro rpynmy coObITH 00paszyer

A) COBOKYITHOCTh HE3aBHCHMBIX COOBITHIA, €CIM B PE3yJbTaTe €IMHUYHBIX
HCIIBITAHUHA MPOU30MIET 00s3aTEIBLHO OJTHO U3 3THX COOBITHI

bB) COBOKYMHOCTH HE3aBHUCHUMBIX COOBITHMN, €CIM B PE3yibTaTe €IMHUYHBIX
23



UCIIBITAaHUHN MPOU30HIYT 00s13aTEIHHO BCE 3TH COOBITUSA

B) coBOKymHOCTH HECOBMECTHBIX COOBITHH, €CIIH B PE3yJIbTaTe CIMHUYHBIX
WCITBITAHUH MPOU30HIET 0053aTEIHHO OJTHO U3 ATUX COOBITUIN

[') COBOKYITHOCTh HECOBMECTHBIX COOBITHM, €CIIM B PE3YJIbTATE €IUMHUYHBIX
UCIIBITAHUM MPOU30MAYT 00513aTEIIbHO BCE ATU COOBITHUS

29.  IIpoTUBOMNOJOXKHBIMHA Ha3bIBAIOTCS

A) ABa HE3aBUCHUMBIX, 00pa3yIoLUX MOJIHYIO TPYyMIy, COOBITUI

b) nBa He3aBUCUMBIX COOBITHS

B) n1Ba HECOBMECTHBIX COOBITHS

') 1Ba HECOBMECTHBIX, 00pPa3yIOIIUX MOJHYIO TPYIITY, COOBITUI

30. HeszaBucruMBIMH HA3bIBAIOTCS IBA COOBITHUSA

A) KOTOpHBIE B pe3yJIbTaTe UCTIBITAHUS 00s3aTEIbHO TPOU30UTY T

b) koTophIe B pe3yiabTaTe UCTIBITAHKUS HUKOTA HE TPOUCXOIAT BMECTE

B) B KOTOpBIX HCXOJ OJHOTO M3 HHMX HE 3aBUCUT OT HCXOJa APYroro
COOBITHS

[') B KOTOPBIX UCXOJ1 OJJHOTO M3 HUX MOJIHOCTHIO 3aBUCUT OT UCXO0J1a APYTrOro
COOBITHUS

31. CoOwiTHE, KOTOpPOE€ B pe3yjbTare WCHOBITAaHUS  00sA3aTEIBHO
[IPOU30MAET

A) HEBO3MOXKHOE

b) Tounoe

B) nocrosepHoe

') cmyuaitHoe

32.  CoOsbITHE, KOTOPOE B pe3yjIbTaTe UCIBITAHUS HUKOTJA HE TPOU30MUIET

A) HEBO3MOXKHOE

b) Tounoe

B) nocrosepnoe

I') cnyuaiinoe

33. HauOosnbliee 3Hau€HUE BEPOSTHOCTH PABHO

A) 100%

b) 1

B) 6eckoneynocTh

No

34. Cymma BepOATHOCTEH MPOTHUBOIIOIOKHBIX COOBITHI paBHa

A)0

b) 100%

B) -1

N1

35. ®pa3za «xoTs ObI OWH» O3HAYAET

A) TONBKO OJAWH 3JIEMEHT

b) Hu oHOTO AEMEeHTa

B) oaun, nBa, Tpu, 4YeThlpe U Tak Jajee N0 OOIIero yucia 3aJaHHBIX
AJIEMEHTOB

I') onuH, 1Ba 1 He OOJIBIIE JIEMEHTOB
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36. Kiaccuueckoe onpenesneHne BEpOSITHOCTH

A) BEpOATHOCTBHIO COOBITHSI HA3bIBAETCSI OTHOILICHHE YKCJIAa HCXOJI0OB,
OJIaroNMpUATCTBYIOMUX HACTYIICHUIO COOBITHS, K YHCIYy BCEX HECOBMECTHBIX,
€IMHCTBEHHO BO3MOXKHBIX M PaBHOBO3MOXXHBIX HCXOJI0OB, 00pa3yroIINX MOJHYIO
rpynmny COOBITH.

b) BeposiTHOCTH €CTh Mepa BO3MOXKHOCTH HACTYILJICHUS COOBITUSI B TOM WJIU
WHOM HCIIBITAHUH

B) BeposTHOCTBIO Ha3bIBACTCSl OTHOIICHUE YMCIIa UCTIBITAHUM, TIPU KOTOPBIX
COOBITHE TPOM30LUIO, K YUCIY BCEX HWCIMBITAHUN, TPHU MNPOBEAECHUU KOTOPBIX
COOBITHE MOTJIO MTPOU3OUTH WM HE TTPOU3O0UTH.

I') Kaxnomy ciy4yaitHoMy cOOBITUIO A U3 MOJS COOBITUH CTAaBUTCS B
COOTBETCTBHE HEOTpHUIIATENbHOE Ynciio P(A), Ha3pIBaeMOE BEPOSTHOCTHIO.

37. BeposATHOCTH €CTh Mepa BO3MOYKHOCTH HACTYIUICHHUS COOBITHS B TOM
WJIM UHOM UCIIBITAHUH

OTO omnpeaeseHne BEpOSTHOCTH

A) KJ1accu4eckoe

b) reomerpuyeckoe

B) akcuomaruueckoe

I') cratuctudeckoe

38. BeposSTHOCTBbIO HA3BIBACTCS OTHOIICHUE YHCJIa WCIBITAaHUN, TPHU
KOTOpBIX COOBITHE MPOU3O0ILIO0, K YHCIY BCEX HCHBITAHWNA, MPU TPOBEICHUU
KOTOPBIX COOBITHE MOIJIO MPOM3OUTH WJIM HE MPOU3OHUTU. DTO OINpeeiIcHHUe
BEPOSITHOCTHU

A) KJ1accuieckoe

b) reomerpuyeckoe

B) akcuomarunueckoe

I') cratuctuueckoe

39. VYcnoBHas BEpOATHOCTH BRIUUCISETCS 1O (hopMyJie
P(AB)

A) P(A/B)= P(B)

b) P(A+B)=P(A)+P(B)-P(AB)

B) P(AB)=P(A)P(B)

I') P(A+B)=P(A)+P(B)

40. DOta dopmyna P(A+B)=P(A)+P(B)-P(AB)npumensiercs ajs 1Byx

A) HECOBMECTHBIX COOBITUI

b) coBMecTHBIX cOOBITHI

B) 3aBucumebIx coObITUI

') He3aBUCUMBIX COOBITUI

41. Jlms KakuxX JBYX COOBITHH TPUMEHSETCS TIOHITHE YCIOBHOM
BEPOSITHOCTU

A) HEBO3MOXKHBIX

b) nocroBepHbIx

B) coBmecTHBIX

I') 3aBUCHMBIX
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42. ®opmyia MOJTHON BEPOSTHOCTU
P(A/Hl)'P(HI)
A) P(H/A)= P(A/H,)-P(H,)+P(A/H,)-P(H,)+...+P(A/H |P(H )
b) P(A)=P(A/H,)P(H:)+ P(A/H,)P(H,)+...+ P(A/H,)P(H,)

B) P(m)= CaP"d" "
m

) P(A)= "

m m n—m
43, Py m)= CnP
A) dhopmyna noJaHOM BEPOATHOCTH
b) Teopema baiteca
B) cxema bepHymiu
') kmaccuyeckoe onpeeneHre BeposITHOCTH
P(AIH,)-P(H,)
44. P(H/A)= P(A/H,)-P(H,)+P(AlH,)-P(H,)+...+P(A/H, |P(H,)
A) dopMya moJIHON BEPOSATHOCTH
b) Teopema baiieca
B) cxema bepnymu
I') kimaccuyeckoe onpeaeseHre BEpOSITHOCTH
45. bpouensl nBe urpaibHble KOCTH. HalTh BEpOSITHOCTH TOrO, YTO
CyMMa BBITIABIIMX OYKOB paBHa 6

A) P(A)= 3%
B) P(A)= %
B) P(A)= ?%
I) P(A)= é

46. bpomensl nBe urpajgbHble KOCTH. HalTh BEpOATHOCTH TOTO, HYTO
CyMMa BBINABIIMX OYKOB 11, a pa3HOCTh 5

A) P(A)=0

b) P(A)=2/36

B) P(A)=1

') P(A)=1/6

47. llpubop, paboTarmmii B TEYCHHE CYTOK, COCTOUT W3 TPEX Y3JIOB,
KOKIBIM W3 KOTOPHIX HE3aBUCUMO OT JAPYTHX, MOXKET 3a 3TO BPEMS BBIUTH W3
ctposi. HemcnpaBHOCTh 1000TO W3 Y3JI0B BBIBOAUT M3 CTPOSI BECh MPUOODP.
BepostHocTh ucnpaBHON paOOThl B TE€UEHHE CYTOK mepBoro yszna pasHa 0,9,
BTOpOro-0,85, tperbero-0,95. C kakoil BEpOATHOCTHIO NMpubOOp OyaeT padboTaTh B
TE€YEHUE CYTOK 0€30TKa3HO?

A) P(A)=0,1-0,15-0,05=0,00075

b) P(A)=0,9-0,85-0,95=0,727

B) P(A)=0,1+0,85-0,95=0,91
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I') P(A)=0,1-0,15-0,95=0,014

48. 3amymaHO IBY3HAYHOE YHUCIO, ITUGPBI KOTOPOTO pa3nuuHbl. Haittu
BEPOSTHOCTh TOrO, YTO OKAXETCS PaBHBIM 33aJlyMaHHOMY 4YHUCIY CIIy4yallHO
HAa3BaHHOE JIBY3HAYHOE YHCIIO?

A) P(A)=0,1

b) P(A)=2/90

B) P(A)=1/100

I') P(A)=0,9

49.  JIBoe CTpENsrOT IO MULIEHU C OJIMHAKOBOM BEPOATHOCTBIO MOIAIaHUS
paBHoii 0,8. KakoBa BEpOSTHOCTh MTOPAXKEHUS MUILICHU?

A) P(A)=0,8-0,8=0,64

b) P(A)=1-0,2:0,2=0,96

B) P(A)=0,8-0,2+0,2-0,2=0,2

I') P(A)=1-0,8=0,2

50. JIBa y4eHMKA MIIYT HY>KHYIO UM KHUTY. BEpOSATHOCTB TOTO, YTO KHUTY
HaWJeT NepBbli yueHuK, paBHa 0,6, a Bropoii 0,7. KakoBa BEpOSTHOCTH TOTO, YTO
TOJBKO OJMH U3 YYEHUKOB HAWJIET HYKHYIO KHUTY?

A) P(A)=1-0,6-0,7=0,58

b) P(A)=1-0,4-0,3=0,88

B) P(A)=0,6-0,3+0,7-0,4=0,46

I') P(A)=0,6-0,7+0,3-0,4=0,54

51. U3 xonoxasl B 32 kapThl B3SThl HayAady OJHA 3a JAPYrOWl ABE KapThl.
Haiiti BEpOSITHOCTB TOTO, YTO B3AThI J1Ba KOPOJIs?

A) P(A)=0,012

b) P(A)=0,125

B) P(A)=0,0625

I') P(A)=0,031

52. Tpwm crpenka HE3aBUCHMMO APYr OT JApyra CTPEJSAIOT MO MHILIEHH.
BeposTHOCTh MoOnaganus B LENb U1 EPBOro cTpenka paBHa 0,75, 1 BTOPOro
0,8, mis tperbero 0,9. HaliTu BEpOATHOCTH TOTO, YTO B II€b MOMAAECT XOTS OBl
OJINH CTPEIOK?

A) P(A)=0,25-0,2-0,1=0,005

b) P(A)=0,75-0,8-0,9=0.54

B) P(A)=1-0,25-0,2-0,1=0,995

I') P(A)=1-0,75-0,8-0,9=0,46

53. B samuke 10 oquHaKOBBIX JIeTalIel, TOMEUEHHBIX HOMepaMu OT Nel 10
Nel(0. Haymauy Oepyr 6 nerameii. HaliTh BepoSTHOCTH TOTO, YTO Cpeau
M3BJICYEHHBIX JieTane Oyaer neranb NoS?

A) P(A)=5/10=0,2

Cs _1

B)P(A)= Cn *2

B) P(A)=1/10=0,1
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Cs
—620’6

I) P(A)= Cu
54. HaiiTu BEpOATHOCTb TOTrO, YTO CPEAW B3ATHIX Haylauyy 4 uznenui 3
Oyner ¢ 6pakoM, ecnu B maptun u3 100 uzaenuii 10-6pakoBaHHBIX.

C,
A0
A)P(A)= Cw
(:io'(jéo
4
B)P(A)= Cuw
Ci'cio
4
B) P(A)= Cuoo
Ci

CT
I P(A)= “wo
55. B Baze 10 6enpix u § anpix po3. Haynauy OepyT aBa uBetka. Kakoa
BEPOATHOCTH TOTO. UTO OHU pa3HOro 1BeTa?

Aio'Aé
A)P(A)=  Ai
C2
8
CZ
b) P(A)y= "
C}O'Cé

2
B)P(A)=  Cus
') P(A)=2/18
56. BeposTHOCTH MOMagaHus B MUIIIEHb MPU OJTHOM BBICTpEse paBHa 1/8.
KakoBa BEpOSITHOCTH TOTO, 4TO U3 12 BBICTPENIOB HE OYyI€T HU OJHOTO ITpoMaxa?

12 (12 7o
A) Piy(12)= e
1Ly Zym
B) Pu1)= (gl (g
1w
B) P(A)= (8)
M
N PA= 8 8

57. Bparape napupyer B cpegHeMm 30% Bcex OAMHHAAIATHUMETPOBBIX
mrpadHbIX yaapoB. KakoBa BeposiTHOCTb TOTO, 4YTO OH BO3bMET 2 U3 4 Msuei?

2 2 2
A) Py(2)= C,-30°-70

2 2 o od
B) P4(2): C,0,37-0,7

2 2 2
B) P.(2)= C,-0,3°-0,7

2 4 0

F) P4(2): C,0,3:0,7
58. B nuromuuke 40 BaKIMHUPOBAHHBIX KPOJUKOB M 10 KOHTPOJIbHBIX.
OcyniecTBIAIOT NPOBEPKY MNoApsA 14 KpOJNMKOB, pe3yiabTaT PErUCTPUPYIOT U
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OTIIPABJIAIOT  KPOJIMKOB 06paTHO. OHpeL[eJII/ITL HaHBepOHTHeﬁmee YUcCJo
IMOABJICHHUA KOHTPOJIBHOI'O KPOJIMKaA.
A) 10 60,2_0,8Sm0S14'0.2+0,2

B) 14 60,8_0,2Sm0S1402+0,2
B) 14 0,25-0,75<m,<14-0.25+0,25
T) 14 60,2—-0,8<m;<14-0.2+0,2

59. Wspenus Beiciiero copta Ha 00yBHOU (hadpuke cocTarisator 10% Bcel
npoaykiun. CKOJIBKO Map Camor BBICIIET0 COPTa MOXHO HAAESIThCS HAWTH CPeau
75 nmap, NOCTYNUBIIMX ¢ 3TOW (paOpuku B Mara3suH?

Ay75 C04-06<m <750.4+04

B) 75 CO,l—O,QSmOS75'O.1+O,1
B) 75 CO,I_O,QSmOS750.1_0,1
F) 75 60,4_0,637‘”0375'0.4_0,4

®(x) _m-np
,X=

60. Pu(m)= Vnpg’  Vnpg

A) JlokanbHas ¢popmyna Jlamnaca

b) Unrerpansuas popmyna Jlamiaca

B) ®opmyna Myaspa- Jlamiaca

I') Cxema bepuymu

61. Ilpu pemennm 3amaunm «BeposTHOCTH TOsIBICHUS Opaka B Cepuu
neraneit paBHa 2%. KakoBa BeposSITHOCTh TOro, yto B maptuu u3 600 neranei
okaxeTtcs 20 OpakoBaHHBIX?» 0oJiee MPUMEHNMA

A) cxema bepnymnu

b) dopmyna Myaspa — Jlamaca

B) nokanbnas dhopmyina Jlamnnaca

') unrerpansHas ¢popmyna Jlamnaca

62. Ilpu pemenun 3agaun «B xaxaom u3z 700 HE3aBUCUMBIX HUCHBITAHUN
Ha Opak, TMOSBJICHHE CTaHIAAPTHOW JIAMIIOYKHA TIPOUCXOJIUT C TOCTOSITHHOM
BeposiTHOCThIO 0,65. HaliTu BEpOATHOCTH TOTO, 4YTO NPH TaKUX YCIOBUSX,
MOSIBJICHHE OpakOBaHHOM JIaMIIOYKH Mpou3oiaeT vaiie, yeM B 230 HCIBITaHUSX,
HO pexe, ueM B 270 ciayuasx» 0oyiee mpuMeHnMa

A) cxema bepnynnu

b) dbopmyna Myaspa — Jlannaca

B) nokanbnas hopmyna Jlamnaca

') unrerpansHas gpopmyna Jlamnaca

63. HalOupas HoMep Tenedona, aboHeHT 3a0bul HUGPY W HaOpal ee
Hayaady. HailTu BeposiTHOCTB TOTO, 4TO HabpaHa HyKHasl rudpa’?

A) P(A)=1/9

b) P(A)=1/10

B) P(A)=1/99

') P(A)=1/100

64. bpomeHa urpanpHas KocTb. HallTu BEpOSITHOCTH TOTO, YTO BBINAAET
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YEeTHOE YHCIJIO OYKOB?
A)P(A)=5/6
b) P(A)=1/6
B) P(A)=3/6
I P(A)=1
65. B sammke umeerca 50 OIMHAKOBBIX AECTAJEH, U3 HUX 5 OKPAIICHHBIX.

Haynauy BeiHMMaroT oxHy aeranb. HalTu BEpOATHOCTH TOrO, YTO W3BJICUCHHAs
JI€TaJIb OKAXKETCSl OKPAILICHHON?

A) P(A)=0,1
1

b) P(A)= ¢
1

B) P(A)= 4%
T) P(A)=0,3
66.

B ypue 3 Oenbix m 9 yepHbIX 1apoB. M3 ypHBI OJHOBPEMEHHO
BbIHUMAIOT 2 1apa. KakoBa BeposiTHOCTh TOTO, 4TO 00a 1apa Oesnbie?

2
A)P(A)= Cs
C
B) P(A)= Ci
B) P(A)=2/12
22_4
IPA= 39 27

67. 10 pa3iIM4HBIX KHUT pacCTaBJISIOTCS HayAady Ha ogHoM moJike. Haiitu
BEPOSITHOCTD TOTO, YTO 3 ONPEACIICHHbIE KHUTU OKAKYTCS IIOCTABICHHBIE PSIOM?
11
A PA)= Ps &
8!
B) P(A)= 10!
1
B)P(A)=10!
813!
I)P(A)= 1!

68. YuacTHUKH XepeOhEBKH TSAHYT U3 SIIHKA XETOHBI C HOMEpamu OT |

no 100. Haitn BEpOSATHOCTH TOr0, 4TO HOMEp IEPBOr0 HayAady HU3BJICUYECHHOIO
KETOHA HE COACPKUT LUPPHI 5?

A) P(A)=5/100
B) P(A)=1/100

99

B) P(A)= 100
88

I') P(A)= 100
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69. BenuuuHa, KOTOpas B 3aBUCUMOCTH OT pe3yJbTaTa 3KCIIEPUMEHTA,
MOXET IPUHUMATH PA3JTMYHBIC YNCIIOBBIEC 3HAUCHUS], HA3bIBACTCS

A) ciyyaitHoit

b) nuckpetHoit

B) HenpepsiBHOM

') BeposiTHOCTBIO

70.  JIMCKpeTHOM Cily4yailHOM BEIMYMHOMN HA3bIBACTCS

A) BeIMUMHA, KOTOPasi B 3aBUCUMOCTH OT pe3yJibTaTa SKCIEPUMEHTA, MOMKET
NPUHUMATH PA3JIMYHbIC YACITOBBIE 3HAYCHUS

b) BenuumnHa, KOTOpasi M3MEHSIETCSI OT OJHOIO HUCIBITAaHUS K JPYroMy C
ONPENEIEHHON BEPOSTHOCTBIO

B) BenuunHa, KOTOpasi HE UBMEHSAETCS IPU HECKOJIBKUX HUCIBITAHUSIX

[') BenmnumHa, KOTOpasi HE 3aBUCHMO OT pPe3yJIbTaTa SKCIEPUMEHTA, MOXKET
MIPUHUMATh PA3JIUYHbIC YHCIIOBbIC 3HAUEHUS

71. Mooy Ha3bIBaeTCA

A) cpeqHee 3HaUeHUE JUCKPETHOU CIy4ailHON BETUYUHBI

b) cymma mnpousBeneHUN 3HAUYCHUN CIy4allHOM BETWYMHBI Ha HUX
BEPOSTHOCTD

B) maremaTuueckoe oOXHJaHUE KBaJpaTa OTKJIOHEHHWS BEJIMYUHBI OT €€
MaTEeMaTHYECKOTO OXKHUJIAHUS

I') 3HaueHHe NUCKPETHOW CIydyalHOM BENWYHMHBI, BEPOSITHOCTH KOTOPOTO
HauOOJbIIas

72.  CpenHee 3HaUEHUE TUCKPETHOM CIIy4ailHOM BEJIMYMHBI HA3bIBAETCS

A) mojoit

b) MaremaTHyeCcKUM OXKHIAHUEM

B) menuanoit

') cpenuuM KBaJipaTUYHBIM OTKIIOHEHUEM

73. CyMMa MpOWU3BEACHUW 3HAYEHHM CIIyYalHOW BEJIMYMHBI Ha UX
BEPOSTHOCTH HA3bIBACTCS

A) nucnepcueit

b) MaremaTnyeckuM OXXHUJIaHUEM

B) monoi

') cpenHUM KBaJpaTUYHBIM OTKJIOHEHHEM

74. MareMaTH4ecKoe OKUJIAaHHE KBaJpaTa OTKJIOHEHHUS BEJIUYUHBI OT €€
MaTEMAaTHYECKOTO OXKUJAHUS

A) mona

b) menuana

B) cpennee kBaipaTUuHOE OTKJIOHEHUE

I') nucniepcust

75.  ®opmyna, 0 KOTOPOW BBIYUCISAETCS AUCTIEPCUS

n
> XiP;

A) i=1

B) M(x*)-M(x)

B) M(x*)-(M(x))*
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I') (M(x))*-M(x?)
dopmyna, 10 KOTOPOH BBIUYUCIISIETCA MATEMAaTUYECKOE 0XKUTaHUE

inpi

76.

A)

i=1

B) M(x*)-(M(x))’
(D[]
N+1

B)

I)
77.

2

I[Io 3amanHOMYy psfy pacnpeneiieHus JIUCKPETHOU

BEJIMUYMHBI HAWTH MaTEMaTUUECKOE OXXHNAaHHC

A1
B) 1,3
B) 0,5
)0,8

78.

I[Io 3amanHOMYy psfy pacnpeneiieHus JIUCKPETHOU

BEIMYMHBI HalTH M(X?)

X

1

0

p

0,1

0,
2

A) 1,5

B) 2,25

B) 2,9

T) 0,99

79.

A) 0,65
B) 0,75

x [0 [1 ]2
p |02]0, 0,5
3

Haiitu Hen3BECTHYIO BEPOATHOCTD

X

1

0

2

p

0,1

0,25

B) 0

)1
80.

A) 0,03

B) 1

B) 0,28

I) 1
81.

Havitu mony

X

1

0

2

1,5

1,2

1,7

p

0,
1

0,
2

0,0
1

0,1

0,0

0,2

7

,2

Havtu mennany

x|

1]

1,

12015]1,7] 2 |

CIIy4anHOMU

CIIy4anHOU
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0 1

p| O,
11211 |5 |3 |3 |8

=
=
O
S
[S
=
O
=
(\o]
N
[\

A) 0,08

b) 1,2

B) 4

I 0,28

82. Haiitu Mmeaunany

X 1 I,/1,2 1,5 |1,7
0 1
p/ 0, 10,2 0,0{0,2{0,1|0,2
1 |3 6 5 3 3

A) 1.2
b) 3,5
B) 0,25
i,
83. Haiitu HeusBecTHOE 3HaUeHHE X, ecin M(x)=1,1
x| 1 2
p|0, 0,3 |04
2 |5 5

A)3

b) 1,1

B) 1,2

No

84. MareMaTuyeckoe 0OKUJIaHNE TOCTOSIHHOW BETUYMHBI PABHO
A) Hymo

b) »Toii mocTostHHOM

B) kBaznpaty 3T0i NOCTOSHHOM
I') enunuie

85. Haiitu BepHOE pPaBEHCTBO
A) M(KX)=KM(X)

b) M(KX)=M(X)

B) M(KX)=K

') M(KX)=K*M(X)

86. HaiiTu BepHOE PaBEHCTBO
A) D(c)=c

b) D(cx)=cD(x)

B) M(x * y)=M(x) * M(y)
') M(x:y)=M(x):M(y)

87. HaiiTu BepHOE PaBEHCTBO
A) D(c)=c

Bb) D(cx)=cD(x)

B) D(cx)=c’D(x)

') D(c)=1



88.  Jlucmepcusi MOCTOSTHHOM BEJIMYMHBI PaBHA

A)0

b)1

B) stoii Bennunne

I') kBaapaTy 3TON BETUUHHBI

89.  HaiiTu BepHOE BBICKa3bIBAHUE

A) nucriepcusi IPUHAIJIC)KUT MHOXKECTBY IEJIBIX YHCE

b) Ilpu BbIHECEHHWH TMOCTOSHHOTO MHOXHTEIS 3a 3HAK JIUCIEPCHUH,
HE0OXO0JIMMO €ro BO3BECTH B KBaJIpaT

B) st 3aBUCHMBIX CITy4ailHBIX BEJIMYMH X Uy JIUCIIEPCHUS alredpandecKon
CYMMBI paBHa CyMME€ JIUCIIEPCHI ClIaraeMbIX

[') nucniepcust TOCTOSIHHOM BEIMYMHBI paBHA 3TOW BEIUYNHE

90. HaiiTu HEBEepHOE CBOMCTBO JUCIIEPCUH

A) D(x)>0

b) D(c)=0

B) D(cx)=c’D(x)

I) D(x-y)=D(x)+D(y)

91. B »kOHOMUKE CpeHEE KBAAPATUUECKOE OTKIIOHCHUE HA3BIBAOT

A) craHziapTHOE

b) uneanbHoe paBHOBecHe

B) uentp pacnpenenenus JICB

I') cpennee 3nauenue [JCB

92. Kakoe pacrmpeneneHue OTHOCUTCS K JHCKPETHOM clly4allHOM
BEJINYMHE?

A) OMHOMUHAJIBHOE

b) HopMmanbHOE

B) nokazarenbHoe

') paBHOMEpHOE

93. Kakoe pacnpeneneHue HE OTHOCUTCA K JHCKPETHOM CIly4anlHOMN
BEJIMUUHE?

A) Ilyaccona

b) 6uHomuHanbHOE

B) reomerpuueckoe

I') paBHOMEpHOE

94. Kakoe pacnpenesieHHe CTPOUTCS Ha OCHOBE cXeMbl bepHyun

A) reomeTpu4ecKoe

b) [lyaccona

B) GunomunanbpHOE

') mokazarenbHOE

95. 3akon pacnpenenenus [lyaccona

. Cm m n—m
A) pu(m)= =P 4
1y
B) pu(k)= K
B) p(k)=q“'p
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(x—a)
20°

1
[) p(x)= o2r"
96. T'eoMerpuueckoe pacnpeesieHue

(x=a)’

20°

_1
A) p(x)= oV2r’

B) p(k)=q“'p
A
B) pu(k)= K

D) pum)= CrP70
97. 1lo 3ajaHHOMY psy paclpeaesieHus HauTh (PYHKIUIO pacupeaeneHus
x |0 |1 |2 |3
p 10,1/0,2]03]04
0 ox=0
AVF(x)= 0,1 0sx=1
Y 03 15x<2
06 25x=<3
S 1 X3
-
01 ==0
b) F(x)= 02 05x=<1
03 15x=12
04 25x=<3
~1 =3
01 x=1
02 15x=12
03 25x=3
. 0.4 x=3
0 x=0
N Fx)= 0,1 0=x=1
Y 03 1=x<2
06 2=x=3
=1 =3

98. Ilo 3aganHOM  (yHKIMM  pacmpenesieHus  NOCTPOUTh  PAll
pacnpezeneHust AMCKPETHOM Cy4yailHON BEJIMYNHBI

B)F(x)=
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#QJ x=0
Fx)=| 0,05 0/x<1
Y013 15v<2

063 2.x=3
| X3

A)

X 0| 1 2 3

p 01]0,05{0,13]0,63
b)

X 0 1 2

p 10,05/0,13]0,63] 1
B)

X 0 1 21 3

p |0,05/0,08]|0,5|0,37
)

X 0 1 21 3

p |0,05/0,08]0,5|0,42

99. Haiitu maTemaTH4ecKOoe OXXHJIaHue OT (PyHKuuM z=x+2y-5, eciu
M(x)=2, M(y)=3

A) M(z)=0

b) M(z)=3

B) M(z)=8

I') M(z)=9

100. Haiitu nucnepcuro ciaydalHOW BeMMUMHBI z=3X-2y+14, eciin D(X)=2,
D(y)=1

A) D(z)=18

b) D(z)=28

B) D(z)=14

I') D(z)=16

Kpurepuu oueHnBaHus NPAKTHYECKON padoThI

Ouenka «5» CTaBHUTCS, €CIIM BEPHO M pauuoHaIbHO pemieHo 90%-100%
npejyiaraéMbIX 3aJaHui, JOMYCTUM | HEI0YeT, HEMCKaXKAIOIIUM CYTH PElIeHUS.

Onenka «4» craButcsa npu 6e3omubOouHoM pemeHun 80% mpenmaraemMbix
3aJIaHU.

Ouenka «3» craBUTCS, €ciau BbIMoJHEHO 70% mpeanaraeMbiX 3aJaHui,
nonycTum 1 HegoueT.

OueHka «2» - peumieHo MeHe 50% npensiaraeMbix 3aJJaHU.

IIpakTHyeckas padora Ne6
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«I'papuueckoe npeacTaBjeHue CTATUCTUYECKOI0 pacnpeneJeHust
BbIOOPKMN»

Lenb padoThl: HAYYUTHCS CTPOUTH CTATUYECKHE pACIpPEACIICHUS H
rpaduuecku Ux HU300pakaTb; HAYYUTHCS OMPENEATh YMCIOBBIE XAPAKTEPUCTUKU
BBIOOPOK.

Bpem=a evinonnenusn: 90 munym.

XoJ BbINOJHEHUA MPAKTHYECKOH PadoThI

[TpakTrnyeckue paboThl HEOOXOAUMO BBIMIOJIHATH B CHEIUATBHBIX TETPAISAX C
yKa3aHHeM HOMepa, TEMBI, LieJel padoThl.

1. ITO3HAaKOMUTBCS C TEOPETUYECKUM MATEPUATIOM

2. B Terpaasx mjig nMpakTUYECKUX paOOT BBHIMOJIHUTH 33/IaHUS 110 BapUaHTY,
OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

3. Cnatp npenoaaBaTelno TeTpajb A MPAKTUYECKUX padoT.

KPATKAS TEOPUSA N METOJINYECKUE PEKOMEHIAILIUU

Pansrcuposanue tmipeanosiaraeT yrnopsAOYCHHE JaHHBIX BbIOOpKU. B
pe3ysibTaTe PAHXKUPOBAHUS MO BO3PACTAHUIO TOJIYYACTCS 6APUAUUOHHBLIL PAO.
[IpopamxupoBaHHbIE JaHHBIE YyJ00HEE 3amucaTth B BHUJAEC TaOJUIbI, B KOTOPOU
yKa3bIBACTCS IMEPEUCHbh BApUAHT W MX YacTOT (OTHOCHTENBHBIX YacToT). Takas
TaONuIla Ha3BIBACTCS mabdauuyei uvacmom (OMHOCUMETIbHBIX YACMOM) UU
cmamucmuyeckum pacnpeoenenuem. CTaTUCTUYECKUE PACTPEACICHUS MOKHO
TAK)K€E 3aMKUChIBaTh B BUJE MOCJIEI0BATEIIbHOCTH HHTEPBAJIOB U COOTBETCTBYIOIIUX
UM YacCTOT.

JIns HarnsgHOCTH CTPOSTCSA TpadHUKHA CTAaTHCTHYECKOIO PACHpPEICIICHHS:
MIOJIUTOH Y TUCTOTPaMMY.

Honuzonom wacmom (OMHOCUMEIbHBIX YACHOM) HA3BIBACTCS JOMaHasdl,
OTPE3KM KOTOPOM COEAMHSIOT TOYKM € abcuuccaMd paBHBIMUA BapuaHTamM H
OpJIMHATaMU, PaBHBIMU 4acTOTaM (OTHOCHUTEJIbHBIM YaCTOTaM) COOTBETCTBYIOLIUX
BapUAHTOB.

T'ucmocpammon  uwacmom (OMHOCUMENIbHBIX YACMOMmM) HA3bIBACTCA
cTyneH4aTas (gurypa, cocTosias W3 NpsIMOYTOJBHUKOB, OCHOBAaHUSMH KOTOPBIX
CIydaT YacTUYHBIC WHTEpPBAJIBl JJIMHOW h, a BBICOTHI paBHBI OTHOIIEHHIO n/h
(W/h).

Ilpumep 1. Jlan ctatuctuueckuii psa: 223333423323232324322
3245233243234332353.

a) TIOCTPOMUTH JISl HETO BapHAIMOHHBIN PsijT; 0) MOCTPOUTH CTATUCTHUECKOE
pacrpenielieHue i 4YacTOT M OTHOCUTEIBHBIX 4YacTOT, B) JIONOJHUTH
CTaTHCTUYECKOE PACIIPEICIICHUE HAKOIJICHHBIMU YaCTOTAMU;

') HOCTPOUTH MOJUTOH YACTOT U OTHOCUTEJILHBIX YaCTOT.

Pewenue

a) Jns monydeHuss BapHAllMOHHOTO psifa CrPYNIUPYEM OJUHAKOBBIC
3HAYEHUS] UCXOJIHOTO PsAJia M 3aIUIlIEeM UX B MOPSAKE Bo3pacTaHus: 22222222
222222 3333333333333333333 44444 55.
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0) IlomcumTaB 4YacTOTHI KaXKJOW BapUaHThI, MOCTPOUM CTATUCTUYECKOE
pacnpenencHue. [[si HaX0XIEHNS OTHOCUTENBHBIX YACTOT UCIOJIB3yeM (hopmyiy:
Wi = ni/n (rae n — o6pem BeIOOPKH). B Hamem npumepe n = 40.

n |14 19 5 2
Wi | 0,35 0,475 0,125 0,05

B) Hakommennas wactora S; TIOKa3bIBaeT, Kakasg JIOJS  YHCEN
CTaTUCTUYECKOTO Psijia HE MPEBBIIIAET JaHHOTO 3HaYeHHUs. HakorieHHbIe YaCTOThI
MOJY4al0TCsl U3 OTHOCUTENIbHBIX YaCTOT HAKOMUTEIbHBIM CYMMHPOBAHHUEM.

Xi |2 3 4 5
n; |14 19 5 2
Wi | 0,35 0,475 0,125 0,05
S; 10,35 0,825 0,95 1

r) [TocTpouM MOJMTOH YacTOT, OTIIOXKHB MO OCH a0CIUCC 3HAYEHUS Xi, a O

OCH OpJHHAT - 1. AHanoruyHo IIOCTPOUM ITIOJIMTOH OTHOCUTCIIBHBIX 9YaCTOT.

05 2‘18
04 <\
0 . \
0.35
03
0.25
02 \
0.15 ‘in
0.1 P~

0.05
0

o)
|98}
(4]

\
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15 2 25 3 35 4 45 5 55

20
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16
14
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[RY
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/

\
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=
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1.5 2 2.5 3 35 4 45 5 5.5

Ilpumep 2. Ha mkonpHuKax 1-ro «A» Kkiacca OBUIO TPOBEIEHO
HCCIIeIOBaHNE JIJIS BBISICHEHUS TOT0, CKOJIBKO BECUT IOPTQeib NepBOKIaCCHUKA. B
pe3ynbTaTe B3BEUIMBAHUN OBLI MOTYUYEH CICTYIONINI CTaTUCTUYECKHU psij (Macca
Kaxaoro moptdens B xr): 2,1; 2,45; 1,9; 2,6; 3,1; 1,95; 3,4; 4,3; 1,15; 2,7; 2,2; 3,2;
2.4;2,2;1,8;1,5;2,4;2,25; 2,6; 1,75.

a) MOCTPONTE CTATUCTUYECKUHM Psii B BUJIE€ MHTEPBAIBHOM TaOIMIIBI YaCTOT,
ONPEAETUTE OTHOCUTEIBHBIC YaCTOTHI HA KaKIOM MHTEpBAJIE.

0) MOCTPOITE TUCTOTPAMMY YaCTOT U OTHOCUTEJIHHBIX YACTOT.

Pewenue
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a) Jlig mocTpoeHusi CTaTUCTUYECKOTO psifia JaHHBIX B BUJE MHTEpPBaJIbHOMU
TaONHIIBI YaCTOT Pa300beM BCE 3HAUEHUS BHIOOPKH HA PaBHBIE TIPOMEXYTKHU 1O 1
K[ M IOJACYMTAEM 4YHCJIO IONaJaHWi B KaxIblM W3 HUX. {19 HaXOoXACHUSA

OTHOCUTENBHBIX YAaCTOT UCcHoONb3yeM (popmyiy: Wi = ni/n. B Hamem npumepe n =
20.

Xi | 1-2 2-3 3-4 4-5
n |6 10 3 1
Wi 0,3 0,5 0,15 0,05

0) Jlms TocTpoeHWs THCTOTPaMMBI YacTOT ONPEISIHM JUIS KaKIOTO
WHTEpBaia ero AauHy h u TioTHOCTH YacToTh (ni/h).
h = 1 (ompenmensercs Kak pa3HOCTh X; WHTepBana); n,/h=6/1=6;
no/h=10/1=10; n3/h=3/1=3; ns/h=1/1=1.
n/h

12

10

8

AHaNIOTru4HO CTPOUTCA TUCTOTpaMMa OTHOCUTCIIbHBIX 9aCTOT.

IpakTHueckas 4yactb
Bapuanr 1

3aoanue 1. JlaH 4uCIOBOW Ps, NPEACTABIISIIOIIMN WUTOTOBBIE OLICHKH IO
MaTeMaTHKe CTyJeHTOB 1 Kypca:

3454435443545334445335545.

a) MOCTPOUTH JUIsl HETO BapUAIIMOHHBIN psifi; 0) MOCTPOUTHh CTATUCTUYECKOE
pacnpeneneHue JUIsi YacTOT W OTHOCHUTENBHBIX YacTOT, B) JOMOJHUTH
CTATUCTUYECKOE paCTpe/IesICHHEe HAKOIIJIEHHBIMU YaCTOTaMU;

') HOCTPOUTH MOJUTOH YACTOT U OTHOCUTENIBHBIX YACTOT.

3adanue 2. B otaene MyXCKOW OOyBM YHHMBEpPMara B TEYEHHE JHS
MPOU3BOJIUIICA YYET CTOMMOCTHU MPOAAHHON 0O0YBHU. BbUIM MOYUYEHBI CIEAYIOIINE
pe3ynbTaThl (B pyosisix):

1200, 1110, 2300, 890, 320, 1200, 560, 1340, 1400, 1050, 1050, 4700, 3200,
2900, 2100, 2450, 890, 1110, 1200, 1200, 2300, 1050, 1400, 1200, 890, 320, 1320,
890, 1100, 1050

a) [IpeacraBbTe 3TH JaHHBIE B BUJIE UHTEPBATBHON TaOIUIBI AOCOIOTHBIX U
OTHOCHUTEJIPHBIX YacTOT, pa3douB nuanazoH meH oT 0 mgo 5000 pybneir Ha
uHTepBaJIbl JynHOU 1Mo 1000 pyOei.

0) MOCTPONTE TUCTOTPAMMY YacCTOT U OTHOCUTEIBHBIX YacTOT.

Bapuanr 2
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3aoanue 1. Jlana ciydvaitHas BbIOOpKa W3 25-TH YYEHUKOB 8-TO Kjacca C
TaHHBIMH 00 mx pocrte: 166 165 163 166 168 165 168 170 165 165 165 165 164
168 165 164 161 166 166 167 164 163 168 167 167.

a) MOCTPOUTH JUIsl HETO BapHALMOHHBIN psiji; 0) MOCTPOUTHh CTATUCTUYECKOE
pacupeneneHue JUisli 4acTOT W OTHOCHUTEIBHBIX YacTOT; B) JONOJHUTh
CTaTUCTUYECKOE pacIpeiesieHue HaKOIJIEHHBIMHU YaCTOTaMMU;

I') IOCTPOUTH MOJIUTOH YACTOT U OTHOCUTENIbHBIX YaCTOT.

3aoanue 2. Tlepen Bamu BbIOOpKA, MOJYYEHHAs! 10 PE3yJibTaTaM U3YYEHUS
oOMeHHOTO Kypca aosutapa B 20-Tu oOMEHHBIX MyHKTax ropopa: 26,45; 26,4;
26,41; 26,45; 26,66; 26,53; 26,55; 26,44; 26,8; 26,67; 26,77; 26,43; 26,7; 26,6;
26,68; 26,58; 26,55; 26,54; 26,57; 26,59

a) PasOeiite Bech wuHTepBan ot 26,4 nmo 26,9 Ha mNATH HHTEPBAJIOB,
CTPYNIUPYWUTE JaHHBIE U TOCTPOUTE MO HUM MHTEPBAIBHYIO TaOJIMIly YaCTOT.

0) mOCTPONTE TUCTOTPAMMY YaCTOT U OTHOCUTENIbHBIX YaCTOT.

KoHTpo/ibHBIE BONIPOCHI

1. JlaitiTe onpeaeneHre BApUaMOHHOTO PSaa.

2. Yro Ha3bIBaeTCs pa3MaxoM BEIOOpKU?

3. Kax ju1st naHHO#M BBIOOPKH MOTYYaIOT CTATUCTUYECKUN Pl U BBIOOPOUYHOE
pacnpenaeneHue?

4. Kakue rpadpuyeckue n300pakeHust BBIOOPOK Bbl 3HAETE?

5. Uemy paBHa IJIOLIA/Ib TUCTOIPAMMBI OTHOCHTEJIBHBIX YaCTOT?

6. laiiTe ornpezenieHne BHIOOPOYHOTO CPEAHETO.

7. NaiiTe ornpeneneHrne BHIOOPOYHON AUCTIEPCUU.

8. Kak cBs3anbl Mexay co00i BBIOOpOUHAs AMCIEPCHUS U HECMEIIEHHas
BBIOOpOYHAs ucnepcusi?

9. B yem cyrb BbeIOOpOuHOro Mmeroaa? YeMm oTiauM4aeTcss BbIOOpOYHAS
COBOKYITHOCTb OT T€HEPAIBHOU?

Kpurepuu oueHnBaHus NPAKTHYECKON padoThI

Ouenka «5» CTaBUTCS, €CIIM BEPHO W pauuoHaIbHO pemieHo 90%-100%
npeajiaraeMbIX 3aJIaHui, IOMYCTUM | HEeI0UeT, HEMCKAKAIOIIUN CYTH PEIICHUSI.

Onenka «4» craButcsa npu 6e3omubOouHoM pemennn 80% mpenmaraeMbix
3aJIaHUM.

Ouenka «3» craBUTCS, €ciau BbimojHEHO 70% mpenaraeMbiX 3aJaHui,
nonyctum 1 Hepouer.

OueHka «2» - peuieHo MeHe 50% npeasiaraeMbiX 3aJJaHU.

IIpakTHyeckas padora Ne7
«Pacyer cTaTHCTHYECKUX OLIEHOK BEPOAATHOCTH 110 YaACTOTE»
Lenp pabdoTbl: HAy4yUTHCS ONPENEIATh YHUCIOBBIE XapaKTEPUCTUKH
BBIOOPOK U OTPEENIATh TOYEUHbIE OLICHKHU.
Bpem=a evinonnenusn: 90 munym.
XoJ BbINOJHEHUA MPAKTHYECKOH padoThI
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[TpakTrueckue paboThl HEOOXOIUMO BBIMIOJIHATH B CIIELUATBHBIX TETPAIAX C
yKa3aHHEM HOMEpa, TEMBI, LieJeil paboThl.

1. IIo3HaKOMUTBCA C TEOPETUYECKUM MATEPUATIOM

2. B rerpansax nis NpakTUYECKUX paOOT BBHINOIHUTH 33JaHUS 11O BAPUAHTY.

3. CaaTh mpenojaBaTesto TeTPajib JJIsl MIPAKTUUYECKUX PadoT.

KPATKAS TEOPUSA N METOJIUMYECKHUE PEKOMEHJIAIIUU
[TycTh BeIOOpPKA 3a/1aHa B BHJI€ TAOJUIIBI 4YaCTOT.

Xi X1 X2 ees Xk
n; n; n; . Nk
Wi W, W, e Wi

Jlis HaXOXKJIEHUS YUCIIOBBIX XapaKTEPUCTUK HCIOIB3YIOTCS CIEAYIOUINe
(bopMyIIbI:

X N+ XN+ +X, N,

1. Cpennee: x= - . Jlnma wHTEepBaJIbHOW TaOIUIIBI B
Ka4yeCcTBE BapHUaHTHI X OEpeTCs cepelHa MHTEpBaJa.

2. Moaa (MoaajibHbI MHTEPBAJ) — 3HAUCHHE BapUAHTHI X ¢ OOMbINCH
YaCTOTOM.

3. Meauana — 3Ha4€HHUE BAPUAHTHI X, HAXOIAIICHCSA B CEPEIUHE Psiaa.

a. Ecnu BapuallnOHHBIN psii COJIEPKUT HEUETHOE KOJIWYECTBO YHUCEN, TO

HY’)KHO B35Th YHUCJO, KOTOpPO€ HaxoJWUTCAd POBHO mocepenuHe. Ecim xe pspg
COJIEP)KUT YETHOE KOJMYECTBO YHCENl, TO HYXHO B34Th JIBA CPEIHUX YHUCIA U
HAUTHU UX TIOJTYCYMMY.

b. [Ipu HaXOXIEHUU MeMaHbl IO TaOJIUIE YACTOT HYKHO HAWUTH MEepBOE
3HaUE€HHWE  HAKOIUIEHHOM  dYacToThl, mpeBocxomsmiee 0,5, u  BbeIOpaTh
COOTBETCTBYIOIIEE €My 3HAUEHHE YUCIIOBOTO psifa. Eciu paa uMeeT 4eTHOE YHCIIo
CJIaraeMbIX, TOT/Ia POBHO MOCPEIMHE BapUAIMOHHOTO psijia OyayT HAXOAUTHCS J1Ba
3HAUEHUA: TO, JUIsl KOTOPOrO HaKoIUIeHHas vactora pasHa 0,5, u cienyromiee 3a
HUM. J[J1 BBIYMCIICHHS] METMAHBI HY)KHO B3SITh X MOJYyCyMMY.

c. JUis BBIYUCIEHUS MEAUaHbl [0 HWHTEPBAIBHOW TaOJIMIE YacTOT
UCIIOJIB3YIOT TPONOPUUMOHAIBHOE JIEJIEHUE OTpE3Ka, Ha KOTOPOM IPOUCXOIUT
«mepeBa;» HAKOIJIEHHOM 4acToThl yepes 0,5.

Ecnu rpanuiel uHTEpBana 0003HAYUTH 32 Xy U Xyon, HAKOIIJICHHBIE YaCTOTHI
Ha ATUX TPAHUIAX 32 Spae U Seon , TO MeZIMAHA d BEIYUCIISETCA 110 hOopMyIIE:

d_XHa'—l — O’S_SHGH
X

o™ Xuau  Swon™ Suau

4. JMucnepensi: D=0:606 wm D = x*—¢. JI1g uHTepBaNbHON TaOIUIE B
KauyeCTBE BaApUAHTHI X OepeTcs cepeHa HHTEpBala.

5.  Cpeanee KBajpaTH4ecKoe OTKJIOHeHHe: o=+ D.

Toueunoit Ha3bIBaeTCS CTATUCTUYECKash OICHKA, KOTOpas ONpeAcisieTCs
OJTHUM YuciaoM O* = f(Xy, Xz, ... Xn), TIE X1, X2, ... Xn— PE3YIbTATHI N HAOIIOICHUIN
HaJ IPU3HAKOM X.
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a.

BBIOOPKHU.

b.

Hecmewennou Ha3plBaeTCsl TOYEYHas OICHKA,

Cmewennoit

Ha3bIBACTCA

TOYCYHAasA

OIICHKA,

0’KMJIAHUE KOTOPOU HE PABHO OLICHUBAEMOMY ITapaMeTpy.
Hecmeuwiennoii ouyeHKoul 2eHepaibHoil cpeoHell SIBISETCS BBIOOpPOUYHAs

CpeIHsIs:

X N +X N+ X N,

X,=

n

MaTeMaTU4eCcKoe
OKHJIJaHUE KOTOPOM PABHO OIICHMBAEMOMY TIapaMeTpy TMpu J0O00M o00beMe

MaTEMATH4YCCKOC

CMmeueHHOoll OUeHKOIUl 2eHePaANbHOll OUCHepcuu SIBISETCS BBIOOpOYHAS

JIACTIEPCHS:

D=6k
Hecmeuwennoit ouenkoii 2enepaibHoil oucnepcuu SIBIISIETCSl UCIIPaBIICHHAS
BBIOOPOYHAs TUCIIEPCHS:

2__
s =

n—1

1.

8

Bapmuanr 1
s BeiOOpKU 7; 3; 3; 6; 4; 5; 1; 2; 1; 3 onpeaenuts cpeaHee, MOy U

HpaKTl/l‘leCKaH qacTb

MEJINaHY.
2. JlaHO CTaTUCTUYECKOE pacTIpe/IeIeHHE BhIOOPKHU:
Xi 0,1 0,5 0,6 0,8
n; 5 15 20 10
OnpenenuTes  cpeiHee, MOJY, MEIHWaHy, JAHCHEPCHUI0 U

KBaIpPaTUYECKOE OTKJIOHEHHUE.
B Tabmuue mnpuBeneHbl pe3ynbTaTbl U3MEPEHHsS pPOCTa CIy4yalHO
otoOpanHbIX 100 CTY/IEHTOB:

3.

cpenHee

Poct

154-158

158-162

162-
166

166-170

170-174

174-178

178-182

Ywucito
CTYJICHTOB

10

14

26

28

12

2

Onpenenute cpeanee, MOAy, MEIUaHy M JTUCIIEPCHIO pOCTa 00CIeI0BaHHBIX

CTYJICHTOB.

4.

5.

1.
MeEJIUaHy.
2.

W3 reHepanabHON COBOKYITHOCTH M3BJIeueHa BbIOOpKa 00bemMoM n = 50.
Halitn HecCMeleHHY0 OLIEHKY T€HEepaAIbHON CPEIHEH.

X

2

5

7

10

n;

16

12

8

14

ITo BeIOOpKE OOBEMA N =
reHepaJIbHOMN aucnepcu. HallTh HECMELIEHHYIO0 OLIEHKY AUCIIEPCUN T€HEPaAIbHOU
COBOKYITHOCTH.

Bapuanr 2
s BeiOopku 1; 2; 3; 4; 5; 5; 9; 6; 4 onpenenuth cpenHee, MOAY H

JIaHO CTaTHCTUYECKOE pacIpeieieHIe BEIOOPKH:

51 Halinena cmenieHHas oreHka D, = 5
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Xi 18,4 18,6 19,3 19,6
n; 5 10 20 15

OnpenenuTs cpeiHee, MOy, MeEJIUaHy, JUCIEPCUI0 U  CpeaHee
KBaIpaTUYECKOE OTKJIOHEHUE.

3. B rtabmuue  mnpuBeAeHB  JIaHHBIE O POCT€  YYaCTHHUKOB
JIETKOATJICTUYECKUX COPEBHOBAHMIA:
Poct 160-165 | 165-170 | 170-175 | 175-180 | 180-185 | 185-190
Yucno 5 12 19 25 10 7
YYaCTHHUKO
B
Onpenenute cpeanee, MOAY, MEMaHy U JUCIIEPCUIO pOCTa 00CIETOBAHHBIX
CTY/ICHTOB.
4. N3 renepasibHOM COBOKYITHOCTH HU3BJIeUeHa BBIOOpPKa 00BeMOoM n = 60.
Halitn HECMEIEHHYI0 OLICHKY T'€HEPATIbHOM CPEJTHEN.
Xi 1 3 6 26
n; 8 40 10 2
3. ITo BeiOOpKEe 0Obema n = 41 HalineHa cmelleHHasi oneHka D, = 3

reHepalbHOM nucnepcud. HauTtu HECMEIEHHYIO OLEHKY THCIIEPCUM T'€HEPaJIbHOU
COBOKYITHOCTH.

Kpurepuu oueHnBaHus NPAKTHYECKON padoThI

Ouenka «5» CTaBHUTCS, €CIIM BEPHO M pauuoHaIbHO pemieHo 90%-100%
peajiaraeMbIX 3aJIaHu, TOMYCTUM | HEeI0UeT, HEMCKAKAIOIIUN CYTH PEIICHUSI.

Onenka «4» craButca npu 6e3omubOouHoM pemennn 80% mpenmaraeMbix
3aJIaHUN.

Ouenka «3» craBUTCs, €ciau BbinmojHeHO 70% mpenaraeMbiX 3aJaHui,
nonmycTuMm 1 HeoueT.

OueHka «2» - peuieHo MeHe 50% npeasiaraeMbix 3aJJaHU.

IIpakTHyeckas padora Ne§
«MopenupoBanue cay4aiHbIX BeJHYMH»

Leab padoThl: pemieHue 3a1a4 Ha MOJEIUPOBAHKUE CIIyYalHBIX BEJIMYUH U
MOJCIIMPOBAHUE  CIIyYalHOM  TOYKHM, PaBHOMEPHO  pACHpPENENEHHOW B
MPSIMOYTOJIbHUKE, Pa3BUTHE JIOTUYECKOTO U TBOPYECKOI'O MBIIIJIEHUSI CTYJIEHTOB,
CaMOCTOATENBHOM EITeIbHOCTH, BEIYMCIUTEIbHBIX HABBIKOB.

Bpemsa eévinonnenusn: 90 munym.

Xo/1 BHINOJTHEHHSI MPAKTHYECKOH Pad0ThI

[TpakTrueckue paboThl HEOOXOIUMO BBIIIOJIHATH B CIIELUAIBHBIX TETPAISAX C
yKa3aHHeM HOMEpa, TEMBI, LieJei paboThl.

1. II03HaKOMUTBCS C TEOPETUUECKUM MaTEPUATIOM

2. B Terpaasx ans mpakTUYecKuX paOOT BHIMOJHUTH 3a/1aHUs TI0 BapHAaHTY,
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

3. Cnatp npenoaaBaTelito TeTpajab A MPAKTUYECKUX padoT.
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KPATKAA TEOPUA U METOANYECKHUE PEKOMEHJALINA

CnyyaiiHOM Ha3bIBAa€TCsA BEJIWYMHA, HM3MEHSIOIIAACS OT OINbITa K OINBITY
HEpEryJsIpHO W, Ha NEpBBIA B3MIAA, OecnopsnodHo. Pe3ynpTaT Kakaoro
OTJIEJIBHOTO M3MEPEHUs CIy4YallHOM BEJIWYMHBI TMPAKTHUYECKH HENpeICKa3zyeM.
OnHako COBOKYIMHOCTH PE€3yJbTAaTOB M3MEPEHUW MOJUUHSIIOTCS CTATUCTUYECKUM
3aKOHOMEPHOCTSIM, HM3Y4YE€HHE KOTOPBIX CIYKUT OJHOW K3 OCHOB TEOPHUH H
MPaKTUKU (PU3NYECKOTO U MHXKEHEPHOro sKcrepuMenTa. CyIiecTByeT MHOXKECTBO
3aKOHOB  pachpefeneHuss ciaydalHbix BedauuuH. OaHuM U3 Haubojee
pPacupOCTPaHEHHBIX SIBJISECT HOPMAJIBHBIM 3aKOH PacHpeNeeHUs, ONMCBIBAEMBIN

dhyHKIMEH Faycca:
t- ~::t:=~
1 _exp(-L i 3'

t —

o) = ﬂ_ O

3aKOHOMEPHOCTh pacnpez[eneHHﬂ 3HAQYEHUM M3y4aeMOM  CIIy4alHOU
BEJIMYUHBI [ CTAHOBUTCA HATJAAHBIM, €CJIM IOCTPOUTHh TUCTOTPAMMYy —
CTyNEHYATyK) JuarpaMMmy, ITOKa3bIBAIOIIYI0, KaK 4YacTO NPU H3MEPEHUAX
MOSIBJIAKOTCSA 3HAYEHUS, MOIAJAIOIIME B TOT WK WHOW W3 PABHBIX MHTEPBAIOB Af,
JeXKallUX MEXIy HAauMEHbIIMM W HauOONbIIMM U3 HAOII0JAaeMbIX 3HAYEHUI
BenuuuHbl t. ['McTOrpamMmy cTposAr B cieayrommx koopauHatax (puc 1): och
abcuucc — u3Mepsiemas BelinuuHa t; och opauHat — AN/NAt. 3xec N — nosiHoe
guciao HabmoaeHui, AN — 4yuciIo pe3ysbTaTOB — IMOIMABIIMX B MHTEpBal [t, t+At].
Yactnoe AN/N — ecTb J10JisI pe3yJbTaTOB, MOMABIIMX B YKa3aHHBIA WHTEPBANI, U
XapaKTEPU3YEeT BEPOSTHOCTh IMONAJaHUsT B HErO0 pe3ylibTaTa OTAEIBHOIO
HaOmoaeHus. OTHOIIEHHWE OTOM BeNWYMHBI K IMHpuHe wuHTEepBama AN/NAt
HAa3bIBACTCS «ILIOTHOCTHIO BEPOSITHOCTI.

[Ipu odenp OGonbmioMm uwucne HaOmogeHUN (N - ©) BMECTO CTYIEHYATOM
THUCTOTPAMMBI TTOJTy4YaeTCs TUTaBHAsI KPUBasi 3aBUCUMOCTH OT t PyHKITUH:

20 =lim| 15 =T g

T i) Mt

it (2)

OTy (QYHKUHIO Ha3bIBAIOT IUIOTHOCTHIO
BEPOSTHOCTH WJIM 3aKOHOM DPACHPENEIICHUS I10
t. YroOsI CPaBHUTh Ha0IIr01aeMoe
pacnpeneneHue ¢ HopMaiabHbIM (1), HYXHO
HAaWTH TO JaHHBIM HAOJIOJECHUN MapaMeTphbl
<t> m o ¢yukauu [aycca (TpuOIMKEHHO,
MOCKOJIBKY YHWCJIO HAOMIOJEHUN OrpaHHYEHO).
[TapameTrp <t> ecTb cpenHee apuPpMETHUECKOE
CIIy4allHOM BEJIUYUHBI

=::=-——+++ i
t (tt t)NZ )

[TapameTtp o sIBAsieTCSI CPETHUM KBAJIPATUYHBIM OTKJIOHEHUEM HAOJIOICHUI
OT CpeaHero <t>:

— 1 X 2
= |— t—=t=

AN
N At

'

-

f min

Puc. 1.
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N3 dopmynsl (1) crmemyer, 4TO INIOTHOCTh HOPMAJIBHOTO pPacIpeIeIICHHS

HMEET MaI(CI/IMyMIHpI/I t=<t>,
B=—=

-'Gnnax Jﬁ, (5)

U CUMMETpPUYHA OTHOCUTEIbHO <t>. HeTpyaHO CpaBHUTH «HaUOOIBIIYIO
BBICOTY THUCTOTpaMMbl» M MakcuMajbHOe 3HadeHue (ynkuuu [Maycca (5). Hns
KOJMYECTBEHHOU MPOBEPKH TOT0, HACKOJBKO XOPOIIO TMOJYUYEHHBIC PE3yJIbTaThl
COOTBETCTBYIOT ~HOPMAaJbHOMY  pAaCIpPENEICHUI0, MOYHO BOCIOJIb30BaThCs

cooTHoleHuem (6):
t

- j' a(f)dt

B =
11 1"2

N _IN ©)

’

B KOTOPOM BEpOSTHOCTH P, monanaHus pe3ysibTara U3MEPEHHs] B UHTEPBAI
(t1, t2) C OJTHOM CTOPOHBI MOKET OBITH BBIYMCIIEHO Kak MHTerpai pyHkuuu ['aycca B
ATUX Mpelenax, a ¢ APYrod CTOPOHbI — HAWJEHAa KAK OTHOCHUTEIBHOE YHCIIO
HaOmoaeHui Ni,, pe3yapTaThl KOTOPBIX MMOMAIN B 3TOT HHTEpBa. [Ipu cpaBHeHUM
MOYHO BOCIIOJIb30BaThCA U3BECTHBIMU 3HAYEHUSIMU BEPOSTHOCTH PaCIpENCICHUS
Clly4ailHOM BEJIMYMHBI JUIsi Haubojee ynoTpeOUTENbHOIO B TEXHUKE HM3MEpPEHUM
[IPECIIOB:

TI:":I:" - J; <=t n;jj: PG:D,ESS_.
t{=t>— 20; <t= + 20), P,o=0.95,
t(=t= — 3o: <t= + 30). P30=0.997.

IIpakTH4eckast 4acTh

B nannoit paboTe B kauecTBe CIIy4ailHOW BEIMYMHBI t BBICTYHAET JJIMHA
oTpe3ka {, MOIETMPOBaHUE KOTOPOU OCYILECTBIIIETCS CIEAYIOIIMM 00pa3oM.

1. JUis 3TOTO Ha YUCTOM JIHCTE OyMaru Kak MOXHO ObICTpee pyUKON WIIH
KapaHJalIoM HadyepTuTe 25 OTPE3KOB NPUMEPHO OJAWHAKOBOW JIWHBL [[ns
BBITIOJIHEHUS YCJIOBUS HE3aBUCUMOCTHU PE3YJbTATOB €IIE€ 25 OTPE3KOB TAKOM XKeE
JUIMHBI HA TOM K€ JINCTE MPEIIOKUTE HAYEPTUTh CBOEMY HANlAPHUKY WIINA JIPYTY.
JIMMHBI OTPE3KOB OyAyT OJM3KK K CIIy4alHBIM H3-32 €CTECTBEHHOW HETOYHOCTH
paboThl  4YeloBeYeCKOM pyku. Pe3ynbTaThl  OmbITa, CACJIAHHBIE  JBYMS
HKCIIEPUMEHTATOpaMH, OYyJIyT HE3aBUCUMBIMU, YTO JIOJDKHO TIPUBECTH K
HOpMaJbHOMY (TayCCOBOMY) pAacCIpele/ieHUI0 CIy4yalHON BeNWYUHBL. JJTUHBI
oTpe3koB {i U3MEPhTE MUJUIUMETPOBOM JIMHEUKOW M 3aHECUTE B MIEPBBIM CTOJIOEI]
Tabm. 1.

2. Haiimnre B Tabn.l wammenpmmid Cnn H HAMOONBIIUHA Cpax W3
pesynbTatoB HabmomeHnd. [IpoMexxkyTOK (Lmin— Cmax) pazoeiire Ha 6—10 paBHBIX
MHTEPBaJIOB. [ paHUIBI HHTEPBAIOB 3aHECUTE B TAONIUILY 2.

3. [ToncumnTaiiTe yucaO pe3yabTaToB HAOMIOJACHUHN B Ta0J. 2, MOMABIINX
B KaKJIblil HHTEpBaJ1 Al;, U 3alI0JTHUTE BTOPOM cToJ0el] Tad. 2.
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4. BbluncnuTe ONBITHBIE 3HAYEHUS TJIOTHOCTH BEPOSTHOCTU TMOMAIaHUS
CIIy4aiiHOIM BEJIMYUHBI B KKl U3 UHTEpBAIOB Al; 3anmoiHUTE TPETHil cToOeI]
Tab. 2.

5. [Toctpoiite rucrorpammy (puc. 1), majusi yero mo ocu adcHucC
OTKJIaJbIBaliTe MHTEpBaNbl Ali, SBIAIONIMECS OCHOBAHUSIMU MPSIMOYTOJIbHUKOB,
BBICOTA KOTOPBIX PaBHA MJIOTHOCTH BEPOSTHOCTHU P;

6. Boruncniure <{> no ¢opmyne (3) u ¢ no dopmyne (4). MoxHo
BOCIIOJIb30BAaThCsl pe3yjbTaTaMu JABaALATH HaOmoAeHuil. [lonyyeHHble 3HaUYECHUS
3aHecure B Ta0. 1.

7. I[To dopmyne (5) HaliauTe MaKCUMajdbHOE 3HAYCHHE ILIOTHOCTH
BEPOSITHOCTU Pmax Npu € = <{>. Pesynbrarel 3anectu B Tabdn. 1. CpaBHUTH
MOJIYYCHHBIC 3HAUCHUS Pmax C HAUOOJBIIIEH BHICOTON THCTOTPAMMBI.

8. Jns  3Hauenuid {, COOTBETCTBYIONIMX TpPAHHUIIAM BBIOPAHHBIX
WHTEPBAIOB, BbUMCIHTe 1O (QyHKIMU [aycca (1) 3HaYeHUS IUIOTHOCTH
BeposiTHOCTU P({) 1 3aHeCuTe WX B YETBEPTHIN cTosOell TabII. 2.

9. Hanecute Bce pacueTHble TOUKU Ha rpaduK, Ha KOTOPOM M300pakeHa
TUCTOTpaMMa, M MPOBEAUTE Uepe3 HUX IUIaBHYKO KpuByro. CpaBHuTe ux. B yem
MPUYMHA HETIOJHOTO COOTBETCTBUS KpUBOM ['aycca U rucTorpaMmmsi?

10. IIpoBepbTe, HACKOJIBKO TOYHO BBIMOJHSAETCSA B OINbBITAX COOTHOILIEHUE
(7). Berunciute rpaHUIlbl HHTEPBAJIOB, YKa3aHHBIX B IEpBOM cToJiOIe Tabi. 3. Ilo
JaHHBIM Ta0d. 1 moacuuTanTe yncio HabmoaeHui N>, TOMAaIal0IKUX B KK IbIN 13
TpeX HMHTEPBAJIOB, a Takke oTHomieHue Nio/N (6). CpaBHUTE UX C MU3BECTHBIMU
3HAYEHUSIMH Pj», COOTBETCTBYIOIIUMH HOPMAJIbHOMY PACHPEICICHHUIO CIyYailHbIX
BenuyuH (7). B yem npuymHa HEOOIBIIOTO PACXOKIACHUS?

Taoauna 1
Ne 0, MM (06— <0>), MM
OTIBITA
0=..,MM
1
2
S0 Prmax = ... y MM
<0>=.,mMM |Q, 00 -<t>)=.., MM
Ta0auma 2
['panuIp! AN AN/NAt , mm™ p MM
MHTEPBAJIOB, MM
Taoauna 3
WurepBan, MM N2 Ni/N  |Pn
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oT J0

<t>zo0
<t>+ 20
<t>+ 30

Kpurepuu oueHnBaHus NPAKTHYECKOH padoThI

Ouenka «5» CTaBHUTCS, €CIIM BEPHO M pauuoHAIbHO pemieHo 90%-100%
npejyiaraéMbIX 3alaHuM, JOMYCTUM | HEIOYET, HEMCKAXKAIOIIUM CYyTH PEIICHUS.

Onenka «4» craBuTcs npu Oe3ommnboyHoM pemieHnn 80% mpeasiaraeMbix
3aJIaHU.

Ouenka «3» craBUTCs, €ciau BbIMOJHEHO 70% mpeanaraeMbiX 3aJaHUM,
nonyctum | Hepouer.

OueHka «2» - peumieHo MeHe 50% npensiaraeMbix 3aJJaHU.

IIpakTHyeckas padora Ne9
«@YHKIMHU CTATHCTHYECKOH 00Pa00TKH B MaKeTaX NPHUKJIATHBIX
nporpamMmm»

Heab pabdorbl: HayuuTbcs 00padaThIBaTh CTATUCTUYECKHUE JaHHBIE C
MOMOILbIO BCTPOCHHBIX (DYHKIIMI; M3YYUTh BO3MOKHOCTH [lakera aHanusza u ero
HEKOTOpBbIE HMHCTPYMEHTHI: I'eHepanusa ciydailHbIX yucels, [ucrorpamma,
OnucarenbHast CTATUCTHKA.

Bpemsa eévinonnenusn: 90 munym.

KPATKASA TEOPUSA U METOANYECKHUE PEKOMEHJIAIINN

1. OcHOBHbBIE CTATHCTHYECKHE XAPAKTEPUCTUKH.

DOnexTpoHHble TaOmuIbl FExcel WMEIOT OTPOMHBIM HAOOP CpPENCTB st
aHajgu3a  CTAaTUCTUYECKUMX  JaHHbIX. Hawbonee  yacto  HWcHoJib3yeMble
CTAaTUCTUYECKUE (PYHKIIMU BCTPOCHBI B OCHOBHOE SIIPO MPOTPaMMBbl, TO €CTh 3TH
(yHKIIMM JOCTYIHBI C MOMEHTa 3amycka mporpammbl. Jlpyrue Oosee
CIeUAIU3UPOBAHHbIE (DYHKIMM BXOASIT B JOMNOJHUTEIBHYIO MOANPOrpamMMmy,
Ha3bIBa€MYIO MaKeToM aHaiu3a. KomaHabl 1 QyHKIMM MMaKeTa aHajiu3a Ha3bIBaIOT
NHctpyMenTamu aHanm3a. Mbl orpaHUYUMCS U3yYEHHEM HECKOJBbKUX OCHOBHBIX
BCTPOCHHBIX CTATUCTUYECKUX (PYHKIMNA M HaumboJiee MOJE3HBIX HHCTPYMEHTOB
aHaM3a U3 MakeTa.

Cpennee 3HaYeHue.

@Oyukiuss CP3HAY (umu AVERAGE) Bbiuuciser BbeiOOpouHOE (WU
reHepaabHOe) CpeAHee, TO €CTh cpefHee apu(pmeTHdeckoe 3HAYeHHE IMPU3HAKA
BBIOOPOYHOM (WJIM TeHEepaIbHOW) COBOKyIHOCTH. AprymerToM pyukimu CP3HAY
SABJISICTCSI HAOOp YHWCes, KaK TMPaBUJIO, 3aJaBacMblii B BHJIC WHTEpPBAJia SUEEK,
Hanpumep, =CP3HAY (A3:A201).

JAucnepcus U cpeHee KBAAPATHYECKOE OTKJIOHEHHE.

Jns oueHku pa3dpoca AaHHBIX MCIOJB3YIOTCS TaKWE CTaTUCTUYECKHUE
XapaKTePUCTUKH, KaK JAUCHEPCHUs D wu cpenHee KBagpaTudyeckoe (WU
CTaHJapTHOE) OTKJIOHeHWe ¢ . CTaHgapTHOE OTKJIOHEHHWE €CTh KBaJpaTHBIN
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KOPEHb U3 JIUCIIEPCUMU: D=vo . bonpioe craHmapTHOE OTKIIOHEHHE YKa3bIBAET
Ha TO, YTO 3HAYEHUS U3MEPEHUS] CHUIIBHO pa3OpocaHbl OTHOCUTENIBHO CPEAHETro, a
Majoe — Ha TO, YTO 3HAYEHUSI COCPENOTOUYEHBI OKOJIO CPETHETO.

B Excel wumerorcs GyHKIMH, OTACIBHO BBIYUCISIONIUE BBIOOPOUYHYIO
qucriepcuro D, M CTaHIapTHOE OTKIIOHEHUE O , W TeHEepalIbHbIE TUcniepchio Dy u
CTaHAAPTHOE OTKJIOHEHUE ¢ . [loaTOMY, Ipexe 4eM BBIUMCIATH AUCIEPCHIO U
CTaHJAPTHOE OTKIIOHEHHUE, CIEAYET YETKO ONPENEIUTHCS, SBISAIOTCS JU BallH
JTaHHBIE TEHEPAIILHONW COBOKYITHOCTHIO MJIM BRIOOPOUYHOM. B 3aBUCMMOCTH OT 3TOTO
HY»HO HUCNOJIB30BaTh i pacuera Druw o ., D,u 0 .

Jns  BbluMcieHHs BbIOOpO4YHOM  nucnepcud D, u  BBIOOPOUYHOTO
CTaHJapTHOTO OTKJIOHEeHHs ¢ , umerorcs GyHkuuu JUCIT (umu VAR) u
CTAHAOTKIJIOH (unu STDEV). Aprymentom 3Tux (yHKUHNA SBIsSIETCS HAOOP
quce, Kak MpaBuiio, 3aJaHHbIN quana3oHoM siueek, Hanpumep, =J{VCII (B1:B48).

JIng  BBIUMCIEHHsS TE€HEpadbHOW jaucnepcud D, U IeHEpAIbHOIO
CTaHAapTHOTO OTKJIOHeHuss ¢ . umetorcd ¢yHkuuu HWCIIP (unum VARP) u
CTAHAOTKIJIOHII (umu STDEVP), cOOTBETCTBEHHO.

ApryMeHTbl 3TuX (QYHKIHMM TaKue ke, KaK U JJ11 BBIOOPOYHON JUCTIEPCHH.

O0beM COBOKYITHOCTH.

OO0beM COBOKYIMHOCTH BBIOOPDOYHOW WM  TEHEpaJbHOM — 3TO YHCIO
snemMeHToB CcoBOKynmHOCcTH. DyHkuus CUET (mnmu COUNT) onpenensier
KOJIMYECTBO SIYEEK B 33JaHHOM JIMANA30HE, KOTOPBIE COJAEPKAT YNCIIOBBIE IaHHBIE.
[lyctoie sueiiku wnu siueiiku, coaepxkamue tekct, ¢pynkuus CYHET mpomyckaer.
AprymentoM ¢yHkuuun CYET sBnsercs untepBan siueek, Hanpumep: =CUET
(C2:C16).

Jns ompeneneHWs KOJWYECTBA HEMYCTBIX $A4YEEK, HE3aBUCHUMO OT HX
coaepkumoro, ucnonb3yercs ¢yukius CUET3. Ee aprymenTom sBisercs
UHTEPBAI STYEEK.

Moaa u meaunana.

Moga — 3TO 3Hau€HHWE MpPU3HAKA, KOTOPOE dYallle APYTUX BCTpEyYaeTcs B
coBoKynmHOCTH AaHHBIX. OnHa Bbrumcisgercs Qynkiueit MOJIA (wmm MODE). Ee
apryMEHTOM SIBJISIETCS HMHTEPBAJ SYEEK C TAHHBIMH.

Menuana — 3TO 3Ha4eHHE NMPHU3HAKA, KOTOPOE Pa3Aeiie€T COBOKYITHOCTh Ha
JIBE paBHbIE IO YHUCIY O3JeMEHTOB uacTu. OnHa BblYHCHsAETCS (QYHKIUEH
MEJINAHA (unu MEDIAN). Ee aprymeHTOM sIBIIsieTCSI MHTEPBAJ STUECEK.

Pasmax papbupoBanus. Haubojblee 1 HauMeHbliee 3HAYCHUS.

Pasmax BappupoBaHusi R — 3TO pa3HOCTh MEXKIY HAUOOJBUIUM Xmax H
HAaUMEHBIIUM Xmin 3HAYEHUSAMH I[PU3HAKA COBOKYIHOCTH (T€HEpaJbHON WU
BBIOOPOYHOM):  R=Xmax—Xmin. JJII HAXOXKIEHUS HAUOOJBIIETO 3HAYEHUS Xmax
umeetcs Qyukius MAKC (umu MAX), a U1t HAMMEHBIIETO Xmin — QyHKUIKMS MWH
(wm MIN). HMx aprymeHTOM SBJISICTCS HWHTEpBaJ siueek. JIjisi TOro, 4YTOOBI
BBIYMCIIUTh pa3Max BAPbHUPOBAHUS JAaHHBIX B MHTEPBAJE SUYEEK, Hapumep, oT Al
1o A100, cnenyet BBectu popmyny: =MAKC (A1:A100)-MHUH (A1:A100).

OTKJIOHEeHHE CIOYYAWHOI0 PACIIPEIeJIeHUs] 0T HOPMAJIbHOIO.

48



HopmaneHOo  pacmpeneneHHble  CiaydaliHble  BEJIMYMHBI  IIAPOKO
pacnpocTpaHeHbl Ha TpaKTUKE, HalpUMep, pe3yJbTaThl M3MEpPEHUs Jo0on
¢bu3nyeckoil BETUMYMHBI MOAYUHSIOTCS HOPMAJIbHOMY 3aKOHY pacIlpeaeicHHs.
HopmaneHbIM = Ha3bIBAETCA  pPACHPENEIICHHE  BEPOATHOCTEW  HENPEPBIBHOM

cnyqaﬁﬂoﬁ BCJIMYUHBI, KOTOPOC OIMNUCHBIBACTCA IINIOTHOCTBIO
B (x—x)?
1 20°

f(X):Ee

rage o— JOUAcHepcus, X - cpelHee 3HAYEHUE CIIyYalHOM BEJIIMYMHBI X

JUist  OLIEeHKHM OTKJIOHEHUs paclpesesieHds MJaHHBIX SKCIEpUMEHTa OT
HOPMAJILHOTO ~ pAaclpeesieHus] HUCMONb3YIOTCA TaKHe XapaKTEPUCTHKU  Kak
acummetpus A u skcuecc E. [l HopmansHoro pacnpenenenns A=0 u £=0.

AcUMMeETpUs  TOKa3bIBAa€T, Ha CKOJIBKO  paclpesieieHue  JIaHHbIX
HECHUMMETPUYHO OTHOCUTEIBHO HOPMAJIBHOTO pacmpeneneHus: ecian A>0, 1o
OoJbIIIas 4acTh JAaHHBIX UMEET 3HAUCHUS, MPEBLIIArONIe cpeaaee X ; ecnu A<0,
TO OOJbIIas dYacTh JAaHHBIX MMEET 3HAYCHUS, MEHBIIHUE CpPEeaHEro X
Acummertpus Beraucisiercs Gpyukmueit CKOC. Ee aprymeHTOM sIBIIeTCS HHTEPBAI
Aa4yeek ¢ JaHHbiMH, Hanpumep, =CKOC (A1:A100).

DKCIIECC OLEHUBAET «KPYTOCTHY, T.€. BEIIMUMHY OOJBIIETO0 WM MEHBIIETO
nogbeMa MaKCUMyMa  paclpejieieHUusT OSKCIEPUMEHTAJbHBIX JIAHHBIX 10
CPaBHEHHIO C MAaKCHUMYMOM HOpPMaJIbHOTO pachnpenenenus. Ecmu E>0, 1O
MaKCUMYM 3KCIEPUMEHTAIILHOTO paclpeiesIeHus! Bblllle HOpMalbHOro; ecin £<0,
TO MAaKCUMYM 3KCIEPUMEHTAIBHOIO paclpeesieHus HIKe HOPMaJIbHOT0. DKCIIECC
Beruncisiercs Gynkiueidn IKCIECC, apryMeHTOM KOTOpPOW SIBIISIFOTCS YHCJIOBBIC
JaHHbIe, 3aJlaHHble, KaKk TMpaBWiO, B BUJE HHTEpBaJIa SYEEK, HAIPHUMED:

=0OKCLECC (A1:A100).

2. NHCTpyMeHTBI CTATHCTHYECKOro aHaam3a: [enepauyusa cayuaitnvlx
yucen, 'ucmozpamma, Onucamenvnan cmamucmuka.

3arpyska Ilakema ananu3za.

llakem ananuza 0€3 JOTOJHUTEIBHBIX YCTAaHOBOK ABTOMAaTHYECKU HE
3arpy»kaercs npu 3anycke Excel. OH BXOAUT B Tak Ha3biBaeMylo Hadcmpoiiky —
HA0Op JOMOJHUTENBHBIX MOJAMPOrpaMM, K KOTOPBIM OTHOCSTCS, HalmpuMmep, yKe
u3BeCTHbIE BaM Macmep ouacpamm n Macmep ¢yuxyuti. Jna 3arpys3ku llaxem
aHanu3a HeOOXOUMO:

1) B OcHnosHom mento BbIOpaTh TyHKT Cepsuc;

2)  BwIOpaTh MyHKT Haocmpotixu;

3) B mosBUBIIEMCS cliUcke Haocmpoex akTUBU3UPOBATH MEPEKIIOYATETD
AnalysisToolPak-VBA n naxats OK.

[Tocne storo B meHo Cepsuc nob6aButTcs MyHKT Ananuz danusix. K aTomy
MyHKTY ClIeyeT o0pamarbes s BbI3oBa [lakema ananusa.

Nucrpyment: I'enepayua ciuyuaunovlx yucei.

B Excel umeerca BcrpoenHas ¢yHkuus CIUYUCIT (i RAND) nns
reHepaluuy paBHOMEPHO PacIpeAesICHHbIX ClTy4ailHbIX yncen B uurepaine [0,1].

b

49



[Taker aHanmu3a MO3BOJIAET TEHEPUPOBATH CIyUYalHbIE YUCTIA C PA3THUYHBIMU
TUTIAMH PACTIPECIICHNI: paBHOMEPHOE, HOpMalIbHOE, bepHyImu, OMHOMHAIIBHOE,
Ilyaccona u guckpetHoe (ompenesieHHOE ToJib3oBareneM). /[l reHepauu
CIIyYalHBIX YHUCEJ CIIETYET:

1) B MeHwo Cepguc BoIOpaTh KOMaHAy AHAIU3 OAHHBIX;

2) B TOSBUBIIEMCS JHAJIOTOBOM OKHE AHanu3 OaHHbIX B TpyINIe
Hncmpymenmol ananuza BuIOpaTh NYHKT [ eHepayus CAyyauuvlX GeluduH H
HaxaTb OK;

3) B TOSBHUBIIEMCS JUAJIOTOBOM OKHE [enepayus CayyauHvlx uucen
CJIeIyeT 3aIllOJIHUTh OIS BBOJA:

- B nonsax Yucno nepemennvix u Hucno cayuaiinvlx yucen ykaszaTh
HY’KHO€ KOJMYECTBO CTOJIOIIOB M CKOJBKO YHCENl Bbl XOTUTE MOJYYUTHh B KAKIOM
cTOJIOLE;

- B nosie Pacnpeodenenue cnenyet BbIOpaTh OJIMH U3 UMEIOIIUXCS TUIIOB
pacrpeneneHus ciy4ailHbIX YUCel;

- B rpynne /lapamempul cieqyer yka3aTh JUana3oH 4Yucel, T.e. min U
max 4Yucia pacnpeneneHuss mia Pasnomepnozo pacnpedenenus; WA CpelHEE
3HAYEHUE U CTaHAAPTHOE OTKJIOHEHUE Uit HopmanvHozo pacnpedenenus v T.1.

- none Crnyuailinoe PacCEeMBAHUE 3AMOJIHSETCS TOJBKO B TOM Clyyae,
€CIM BaM HEOOXOJUMO HECKOJIbKO pa3 BOCHPOM3BOAUTH OJHY M TYyXe
MOCJIEIOBATEIbHOCTD CTyYalHbIX YUCET,

- B 1o0Je BbiXx0OHOU uHmepean YyKa3bIBAETCS MECTO, KyJa CIeIyeT
MIOMECTHUThH TOCJIEIOBATEILHOCTh YHCEI, KaK MPaBUiIO, 3TO MUHTEPBAN sueeK (WiH
CTOJIOCIT LIEJTUKOM).

HNucrpyment: l'ucmozpamma.

['padmueckoe mpencraBieHne pe3yJabTaTOB OOPaOOTKHA CTAaTHCTHYECKHUX
JTaHHBIX OOBIYHO OQOpPMIISIETCS B BHJE TUCTOTpaMMbl. COBOKYITHOCTH JTaHHBIX
pa3OuBaeTCa Ha YaCTUYHBIE MHTEPBAJIbI, HA3bIBAEMble HOPMaJIbHbIMU. VHTEpBabI
pa3OueHust MOTYT OBITh JTFOOOM MIMPUHBI, HO 00s13aT€ILHO OHU JIOJKHBI CJI€10BaTh
B NOpsJIKe Bo3pacTanus. HTepBasbl pa30MEeHUsl OTKIAIBIBAIOTCS 10 OCH aOCIUCC
ructTorpamMmbl. Ha ocu opJIMHAT TUCTOTpaMMBbl OTKJIQJIBIBACTCS YKCIIO 3HAYCHUH,
MOMAaBIINX B UHTEPBaAI pa3OUEHHs. DTO YUCIIO 3HAYCHHUH MPU3HAKA COBOKYITHOCTH
Ha3bIBAETCS YaCTOTOM.

J1J1st MOCTPOEHUSI TUCTOTPAMMBI:

1) B Hauaze cienyeT 3aJaTh YaCTUYHBIC MHTEPBAJIbI pa30ueHNUS;

2)  3arem B MeHI0 Cepguc BHIOpaTh KOMaHIy AHanu3 OAHHbIX W yKa3aTb
WHCTPYMEHT aHanu3a — ucmoepamma u Haxatb OK;

3) B IMAJOroBOM OKHE [ ucmoepamma ciaenayer yKa3arh:

- B Ipynne Bxoouvie Oannvlie B 1ojie Bxoowou unmepean — UHTEPBAI
A4eeK C JaHHbIMU, a B none Mwumepean KapmMaHo8 — WHTEPBAI SUEEK C
JaCTHYHBIMU WHTEPBATIAMH pa3OUCHHUS,

- B rpynmne [lapamempsi 6bi600a YKa3bIBAa€TCS WHTEpBAN SUYEEK IS
BBIBO/Ia YACTOT M OTMEYAETCs TAJIOUKON MepeKIoyaTeab Bbl600 epaghuka.
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[Tocne naxatus OK wuHCTpyMeHT [ucmoepamma BBIBOJUT JBa CTOJIOIA:
kapMaH u dactota. Cama THUCTOTpaMMa BBIBOJIUTCSA TpaBee CTOJOIA YacToT.
dopMaTHpoBaHUE TUCTOTPAMMBI TTPOU3BOAMUTCS TaK e, KaK W JIFOOOW JHarpaMMbl
B Excel.

HNucrpyment: OnucamenvHas Cmamucmukd.

B nmnakere anamuza FExcel coaepkutcsi WMHCTpYMEHT OnucamenvHas
cmamucmuka, KOTOPBIM  co3fgaeT  TaOJuIly  OCHOBHBIX  CTaTUCTHYECKUX
XapaKTEePUCTUK JJIsI COBOKYITHOCTH JaHHBIX. B 3TOM Tabnuie OyayT coaepKaThCs
CIEIYIOIME XapaKTepUCTUKU: CpellHee, CTaHIapTHas OluOKa, JIUcIepcus,
CTaHJApTHOE OTKJIOHEHWE, MOJa, MEJHaHa, pa3Max BapbHUPOBAaHUA HHTEpBaja,
MaKCUMaJIbHO€ ¥ MHUHUMAJIbHOE 3HAYEeHHs, aCHUMMETpHUsA, DKCIECC, 00beM
COBOKYITHOCTH, CYMMY BCEX 3JIEMEHTOB COBOKYIHOCTH, JOBEPUTEIbHbBIN UHTEPBAI
(ypoBeHb HaznexxHOCTH). UHCTpyMeHT Onucamenvuas cmamucmuka CyluleCTBEHHO
YOPOIIAET CTATUCTUYCCKUN aHAJIM3 TEM, YTO HET HEOOXOJUMOCTH BBHI3BIBATH
KOKIyH0 (DYHKIIMIO TS pacdyeTa CTATUCTUICCKUX XapaKTEPUCTUK OTIACIBHO.

Jnst Toro, 4To0bI BbI3BaTh Onucamenbhyro CMmamucmuxy, CleayeT:

1) B MeHwo Cepguc BoIOpaTh KOMaHAy AHAIU3 OAHHBIX;

2) B cnucke Uucmpymenmsl aHanuza TUAIOTOBOTO OKHA AHAnu3 OAHHbLIX
BBIOpATh UHCTPYMEHT

Onucamenvnas cmamucmuxa 1 Haxath OK;

3) B IIOABUBIIEMCS IUAJIOTOBOM OKHe OnucamenvHas cmamucmuxa
HEO00XO0IUMO:

- B Tpynmne Bxoowsie OaHHble B TIONE€ BxooHnou ummepean ykas3aTh
MHTEPBAJI IYEEK, CONCPKAILUX JaHHBIE;

- €CJIM TepBas CTPOKAa BO BXOJAHOM JHANa30HE COJEPKHUT 3aroJIOBOK
cToJIOLa, TO B note Memxu 6 nepgoii cmpoke ClielyeT NOCTaBUTh TaJIOUKY;

- aKTHUBU3UPOBATh IMEPEKIIoYaTeNb (MOCTaBUTh Tajlouky) HMmozosas
CMamucmuka, €Ciiu Hy>K€H MOJIHBIA CIIHUCOK XapaKTEPUCTUK;

- aKTUBU3UPOBATh MEPEKIIIOYATENIb YpoBeHb HadedcHOCmu W yKas3aTh
HaJIEKHOCTh B %, €CJIM HEOOXOAUMO BBIYUCIIUTh JOBEPUTEIHHBIN HHTEPBAI.

IIpakTHYeckas 4acTh

3ananue 1.

OAHUM U TEeM K€ BOJIBTMETPOM OBLIO M3MEpPEHO 25 pa3 HampshDKeHHe Ha
y4JacTke nenu. B pe3ynbrare ONBITOB IOJYYEHBI CIEAYIOIIME 3HAYCHUS
HanpsbkeHus B BoabTax: 32, 32, 35, 37, 35, 38, 32, 33, 34, 37, 32, 32, 35, 34, 32,
34, 35, 39, 34, 38, 36, 30, 37, 28, 30. Haiimure BBIOOpOYHBIC CPEIHION,
JUCIEPCHIO, CTAaHAAPTHOE OTKJIOHEHHWE, pa3Max BapbUpOBaHUS, MOAY, MEJIUaHY.
[IpoBeputh  OTKJIOHEHHWE OT HOPMAJIBHOIO  PACHpPEIEICHUS, BBIYMCIIHB
ACUMMETPHIO U IKCLIECC.

1. HaGepure pe3ynbTaThl SKCIIEpUMEHTA B cTON0€L A.

2. B sueiiky B1 HaGepure «Cpennee», B B2 — «BblOOpOUHas
nucnepcus», B B3 — «crtaHnmaptHoe OTKJIOHEHHE», B B4 — «Makcumym», B BS —
«Munumym», B B6 — «Pa3max BapwupoBanus», B B7 — «Moma», B B8 —
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«Meaunanay», B B9 — «Acummerpusi»n, B B10 — «3Okcuece». BoipoBHSiTE IMpUHY
ATOTO CTOJIOIA C TOMOIIBIO A8mMonod6opa MUPUHEI.

3. Breigenure saetiky C1 u HaXMHTE Ha 3HAK «=» B cTpoke popmyn. C
nomoIiso Macmepa ¢ynkyuu B xareropurt Cmamucmudeckue Hauaute QyHKIUIO
CP3HAUY, 3aTeM BbIIETUTE NHTEPBAII IYEEK C JaHHBIMU U HAXXMUTE Enter.

4. Breinenute sueiiky C2 v HaXXMUTE Ha 3HaK «=» B cTpoke dopmyi. C
MOMOIIIBIO IOMOIIBIO Macmepa ¢hyukyuil B kateropuu Cmamucmudeckue HauuTe
¢bynkuuto JJUCII, 3aTeM BblZieIUTe HHTEPBAJ SUEEK C JAHHBIMU U HAXMuUTe Enter.

5. [Iponenanite  caMOCTOATENBHO  AHAJIOTWYHBIE  JIEUCTBUS  JUIA
BBIYMCIIEHUSI CTAHJIAPTHOTO OTKJIIOHEHHS, MaKCUMyMa, MHUHHUMYMa, MO/IbI,
MeJIMaHbl, aACMMMETPHH U SKCLIECCA.

6. Jlnst BbIUMCIIEHUSI pa3Maxa BapbUpoBaHUsi B sueiiky C6 cremyet
BBecTH Qopmyiny: =MAKC (A1:A25)-MUH(A1:A25).
3aganme 2.

CrenepupoBate 500 ciy4ailHBIX 4YHCEN, PpacCHpEeAeNICHHBIX HOPMAJIbHO.
[TocTpouTh rucTorpaMMy M MOJIHBIA CIIMCOK CTATUCTUYECKUX XAPAKTEPUCTHK C
MOMOILBIO uHcmpymernma OnucamenvHas cmamucmuxda.

1. Bemonnute koManny Cepsuc—Ananuz oanHvix—I enepayus cuyyatinvlx
yucer;

2. B nuanoroBoM okHe [ enepayus CIy4atiHblx YACET BBEAUTE B MOJIE YUCIIO
nepemMeHHbIX: 1; B mose Yncno cimydaiineix uucen 500; Beioepute Pacnpedenenue
Hopmanvnoe; 3anaiite nmoboe cpenHee 3HadeHue (kenarenbHOo okojio 100) u
HEOOJIBIIOE CTaHAAPTHOE OTKJIOHEeHHEe (He Oousbmie 10); B mone BrixomgHoit
UHTEPBAJ YKOKUTE a0CONIOTHEIN azapec cronoma $A$2. Haxmure OK.

1. Tenepp IOCTPONTE THUCTOIPAMMY II0 COBOKYIIHOCTH CIIyYaWlHBIX
yucesn. CHayaia HY>KHO 33/1aTb MHTEpBajbl pemeHus. [lycTh AMHBI MHTEPBAJIOB
OyIyT OJIMHAKOBBIMU M paBHbI 3. J[J11 aBTOMAaTHYECKOTO0 COCTABJIICHUSI MHTEPBAJIOB
pazouenus HabepuTe B sueliky B2 HauanbHOE uuncIio, Hampumep, 75 I HaIIUX
CIIy4alHbIX yuced. 3arem BBITIOJTHUTE KOMaHly
lIpaska—3anonmume—IIpocpeccusi. B  mNoOsBUBIIEMCS  AUAJIOTOBOM  OKHE
3al0JIHUTE JIaHHbIE:

- B TpyHme Iepekirouareneil none Pacnonodcenue YCTaHOBUTE NO
cmonoyam;

- B niosie [/lae nabepure 3;

- B nose /Ipedenvhoe 3nauenue nabepure 125;

- B IpylIe nepekntovareneid Tun yCTAaHOBUTE apugmemuueckas W
Haxxmute OK.

B pesynbrare cronbeny B Oyaer comepxkaTh HHTEpBalbl pa3OueHuUs
(kapmaHsl).

2. Bemmonnure kxomauny Cepsuc—Auanuz oaunvix—I ucmoepamma. B
MOSIBUBILIEMCSI TMAJIOTOBOM OKHE [ ucmozpamma 3anoaHuTe:

- BXOJIHOM MHTEPBAJ MOSBUTCS, €CIU MICJIKHYTh MBIIIBIO MO CTOJIOLY A;

- MHTEpBaJ KapMaHOB MOSBUTCS, €CJIM IIEIKHYTh MBIIIBIO MO CTOJOIY
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- MOCTaBbTE TAJIOUKY B MOJIE METKU;

- ykaxure cronoer; C B nosne BvixooHou unmepaai,

- aKTUBU3HUPYWUTE MepeKkiouaTenb Bvisod epaghuxa; eciu 3TO 1MoJe He
COAEPKUT ranouku, Haxmure OK.

3. ITocTpoenue rucrorpammel 3aumeT oT 5 10 10 MuHYT. 3a 3TO Bpems
MUCHbMEHHO OTBETHTE HAa KOHTPOJIbHBIE BOMPOCHL. B pesynbrare BBIYUCICHUS
nojyyarcs ctosidenl moj Ha3BaHueM Kapman, KOTOpbIA AyOIUpyeT Balll CTOJIOEI
MHTEPBAJIOB pa3OueHus, U croslel noj Ha3zBaHue Yacmoma c pacCUUTAHHBIMU
yactoraMu. [locie Toro, kak MmosiBUIACh THCTOrpaMma, U3MEHUTE €€ pa3Mephl C
MOMOIIBIO MBI TaK, YTOOBI XOPOIIIO OBLIIM BUIHBI BCE CTOIOIBI U TOJIIUCH.

4. Tenepsb ocTanoch MOMyYUTh TAOIUILY CTATUCTUYECKUX XaPAKTEPUCTUK
¢ nomowvio Onucamenvrou cmamucmuxu. Beimonaute komanay Cepsuc—Ananu3
oannvix—Onucamenvuas cmamucmuxa. B TOSBUBIIEMCS JHATOTOBOM OKHE
OnucamenvbHas cmamucmurka yKaxXure:

- B 1oJie BXoowHot unmepaan NOSIBUTCA aJIpeC, €CIU BbIIECTUTH MBIIIBIO
MHTEPBAJI CJAHHBIMH WIIH C KJIaBHATyphl HaOpath aapec $A$2: $A$501;

- B mnoie [pynnuposaHue aKTUBU3UPOBATH TEPEKIIOYATENb 10
cmonbyam,

- aKTUBHU3UPOBATh MEPEKIIIOUATENb MemKu 6 nepgotl cmpoke;

- B rpynne [lapamempsl 6bl600a YKXHUTE BbuixoOHou unmepsal,
HICIKHYB MBIIIBIO IO KakKOM-TMOO MyCTOW S4eiike HUXKe CToN0Ia dYacToT,
Harnpumep, 1o C 25;

- aKTUBU3UpPYWUTE mepekmouarens Hmoeoeas cmamucmuka (ecinu B
ATOM TI0JI€ HET TaJIOUKH);

- AKTUBHU3UPYWUTE MEPEKIIoYaTenb YposHs HaoedcHocmu U yCTAHOBUTE
95%;

CHUMMWTE TaJOYKHU C TMOJEH HaumeHbuull U HAUOOIbUUN N HAKMUTE

OK.
Pe3ynbraThl mokakute npenoaaBaTeto.
KoHTpo/ibHBIE BONIPOCHI

1. Jlnis wero npenanasnadyena ¢pynkius CP3HAY?

2. C [oMOLIbI0  KAKUX  XapaKTEPUCTUK  OIEHUBAIOT  pazOpoc
cratuctTudeckux naHHbix? Kakwe ¢yHknun B Excel ux Bweruucisior? B dem
oTnuyne (YHKIIMHM OIEHKU pa30poca NaHHBIX MJisi TeHEPAIbHOW M BHIOOPOYHOM
COBOKYITHOCTH?

3. B uem otninumne ¢pynkumii CHET u CHET3?

4. Yro Takoe Mo/a U Kakasi QYHKIHS €€ BbIYUCISIET?

5. Yro Takoe MeanaHa 1 Kakasi QyHKIUs €€ BbIYUCIsAeT?

6. Kak BeIuMcInTh pazmax BapbUpOBaHUS?

7. C noMOmBK KAKUX XAPAKTEPUCTUK OLICHUBAIOT OTKJIOHECHME

CIIy4ailHOro pacrpeesieHusi OT HopMaibHOro? Kakoil cMbICT 3TUX XapaKTEPUCTUK
U Kakre QyHKIuU B Excel uX BBIYUCISIOT?
8. Urto takoe Uncmpymenmol Ananuza? Kak 3arpy3uts [lakem Ananuza?
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9. OnumuTe MOC/IeNOBATENHHOCTh JCUCTBUH, KOTOPHIE HEOOXOIUMO
COBEPIINTH ISl TEHEPALIMU CIyYalHbBIX YUCEIl, PACIIPEICIICHHBIX HOPMAJIBHO.

10. Kak nmocTtpouTs ructorpammy?

11.  Jlma gero npeaHa3HadyeH MHCTPYMEHT Onucamenbhas cmamucmuxa’?

Kpurepuu oueHnBaHus NPAKTHYECKON padoThI

Ouenka «5» CTaBUTCS, €CIIM BEpHO M pauuoHaIbHO pemieHo 90%-100%
npeajiaraeMbIX 3aJIaHui, I0MYCTUM | HEeI0UeT, HEUCKKAIOUIUN CYTH PEIICHUSI.

Onenka «4» craButca npu 6e3omubouHoM pemennn 80% mpenmaraeMbix
3aJIaHUM.

Ouenka «3» craBUTCS, €ciau BbimojJHeHO 70% mpenaraeMbiX 3aJaHui,
nonmycTuMm 1 HeoueT.

OueHka «2» - peuieHo MeHe 50% npeasiaraeMbix 3aJJaHUM.

IIpakTuyeckas: padora Nel0
TecTupoBanme mo paszaeny «MaremMaTuyeckasi CTAaTUCTHKA»

eab paldOTBI: KOHTPOJIb M OILICHKA MOJYYEHHBIX 3HAHWM MO pa3feny

«Maremarnueckasi CTaTUCTHKA
IIpakTHyeckas 4acrTb

1. [IpeaMeTOM MaTeMaTUYECKOW CTATUCTUKHU SIBIISIETCS] U3YUYCHHUE ...

a) CIIy4aiHbIX BEJIMYMH MO pe3yJbTaTaM HaOJI0ICHHI;

0) cy4ailHBIX SIBJICHUM;

B) COBOKYITHOCTEI;

T') UACIIOBBIX XapaKTEPUCTHK.

2. COBOKYMHOCTb BCEX BO3MOXKHBIX 0OBEKTOB JJAHHOTO BHJIA, HAJl KOTOPHIMU
OpOBOASTCS HAOMIOAEHHUS C LENbI0 TMOJYYEHHs] KOHKPETHBIX 3HAYCHH
ONPENEIICHHON CITy4alHOM BEJIMYMHBI HA3bIBACTCA ...

a) BBIOOPKOW;

0) BapuaHTaMu;

B) F€HEPaJIbHON COBOKYITHOCTHIO;

') BLIOOPOYHOM COBOKYITHOCTBIO.

3. Boibepure HOMEp HENPaBUIBLHOTO OTBeTa. ['eHepasibHbIe COBOKYIHOCTH
MOTYT OBITh:

a) KOHEYHBIMU;

0) 0ECKOHEYHBIMU;

B) UHTE€PBAJIbHBIMU;

T') CYETHBIMH.

4. Yactb o0TOOpaHHBIX OOBEKTOB U3 TI'EHEPATBHOW COBOKYMHOCTH
Ha3bIBACTCA:

a) reHepaJIbHOW BBIOOPKOI;

0) BBIOOPOUYHOM COBOKYIHOCTHIO;

B) PENPE3EHTATUBHON COBOKYITHOCTHIO;

') BApUAHTAMH.
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5. Hns Toro, 4TtoObl 1O BBIOOPKE MOKHO OBUIO CYAWTh O CIydailHOMN
BEITMYMHE, BRIOOPKA JIOJDKHA OBITH ...

a) 0ECITOBTOPHOM;

0) MOBTOPHOM;

B) O€3BO3BpATHOM;

') penpe3eHTaTUBHOM.

6. Penpe3eHTaTUBHOCTD BHIOOPKH 00ECIIEYMBACTCA:

a) CIy4allHOCTBhIO 0TOOpAa;

0) Tabmuei;

B) Bapualiuei;

I') TPYNIUPOBKOM.

7. Ecnu oIMH 1 TOT )K€ 00BEKT TeHEepaIbHON COBOKYITHOCTHA MOXET MOMACTh
B BBIOOPKY JIBXK/IbI, TO 00pa30BaHHASI TAKUM 00pa30M BBIOOPOYHAS COBOKYITHOCTH
HA3bIBACTCS:

a) IOBTOPHOM;

0) OECIOBTOPHOI;

B) YaCTUYHOI;

T') MOJIHOM.

8. BriObepure HOMEp HempaBWIbHOIO OTBeTa. CyIIECTBYIOT ClEIyIOLIUE
croco0Obl 0TOOpa BHIOOPOYHON COBOKYITHOCTHU:

a) MPOCTOM CITy4YalHbINH;

0) TUITMYECKHUIA;

B) MEXaHUYECKUI;

') CEpUITHBIII;

1) BapUallMOHHBIN.

9. Paznuunble 3HaueHUs TpU3HAKA (CIIy4yalHOW BEMYHUHBI X) Ha3bIBAIOTCS:

a) YaCTOCTSMHU;

0) yacToramu,

B) BapuaHTaMu;

T') BEIOOPKOH.

10. PamxupoBanue — 5TO omepauus, 3aKIOYAOIAsICi B TOM, YTO
Ha0JI10/1aeMble 3HAYEHUS CITy4YalHON BEJIMYMHBI PACTIOIATaOT B IOPSIKE:

a) TPyNIUPOBAHUS;

0) HeyObIBaHHS;

B) PacCIIOJIOKEHHUS;

T') HEBO3paCTaHMSI.

11. Pa3OuBKa BapuaHT Ha OTJEIbHBIC HHTEPBAJIBI HA3BIBACTCS:

a) BApbUPOBAHUEM;

0) paH)KMpPOBaHUEM;

B) COUCTAHHUEM,;

I') TPYIIIUPOBKOM.

12.3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — Be1OOpKa. 0,1,2,3,4 - ?

a) psix;

0) BapuaHTHI;
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B) YaCTOTBHI,

') YaCTOCTH.

13. Ywmcna, moKa3pIBAaIOIIME, CKOJIBKO pa3 BCTPEYAIOTCA BapUaHTBI H3
JaHHOTO MHTEPBaJIa, HA3bIBAIOTCS:

a) rpyIIamMy;

0) BapuaIusIMu;

B) 4YaCTOTaMH;

I') YaCTOCTSIMH.

14.3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — Be10OpKa. YacToTa Bapuantsl ) paBHa:

a) 3;

0) 1/5;

B) 5;

r) 1/3.

15. OTHOIIEHNE YacTOTHl JAaHHOTO BapHaHTa K OOIIEH CyMMe 4acTOT BCeX
BApUAHTOB HA3bIBAETCH:

a) TpyIIION;

0) Bapuaruei;

B) 4aCTOTOM;

T') 4aCTOCTHIO.

16. 3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — BbiOOpKka. YacTtocTh BapuaHThl 2
COCTABIISIET:

a)5;

0) 1/3;

B) 1/5;

r) 3.

17. HacTOThI ¥ 4aCTOCTH HA3BIBAIOT:

a) BEIOOPKOIA;

0) panom;

B) Becamu;

T') XapaKTEePUCTHUKAMHU.

18. 3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — Be1O6OpKa. 0,0,0,1,1,2,2,2,2.2,3.3,3.4,4 - ?

a) paH>)KUPOBAHHBIN PAI;

0) MOJIUTOH,;

B) IPYIINa;

I') BapUallMOHHBIN P,

19. PanxupoBaHHBIA Psifi BapHaHTOB C COOTBETCTBYIOIIMMHU UM BECaMH
Ha3bIBAIOT:

a) rpyNIupOBKOI;

0) BEIOOPKOI;

B) QyHKLUEH;

') BapUAIMOHHBIM PSJIOM.

20. JlanHasg TabnMua SBIAETCA BAapUALMOHHBIM PSAOM  CIEAYIOIEH
BBIOOPKHU:
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6|l 2 3
d 5 1

a) 1,1,1,2,2,2,3,2.2.2;
6)3,1,1,1,2,2,2.2,1;

B) 1,2,1,1,2,3,2,2,1,2;
r1,1,1,3,3,2,1,2.2,2.

21. BapuanMoHHBIH psi Ha3bIBA€TCA ... , €CIAU JIOObIE €ro BapUaHTHI

OTJIMYAIOTCS HA TIOCTOSTHHYIO BETMYHHY.
a) TUCKPETHBIM;
0) HEPEPHIBHBIM;
B) TIOCTOSIHHBIM;
T) TapuQHBIM.

22. Ecnu BapuaHThl MOTYT OTJIMYAThCS OJWH OT APYroro Ha CKOJb YIOJIHO

MaJyo BEJIUYHHY, TO TAKOW BApUALMOHHBIN sl HA3bIBAIOT:
a) TUCKPETHBIM;
0) MHTEpBAIbHBIM;
B) SMIIUPHUYECKUM;
I') HETIPEPBIBHBIM.
23. JlanHas Tabauiia sIBJASETCS MPUMEPOM ...
x|0 1 2 3

n|7 8 19 6

a) UHTEPBAJILHOTO PSJIa;
0) KyMyJISITBI;

B) JUCKPETHOTO PsI/Ia;

T') BBIOOPOYHOU (DYHKITHH.
24. TIoauroH CIy>kKuT AJsl U300paKeHUS:

a) TUCTOTPaMMBbl;

0) KyMyJISITBL;

B) HHTEPBAJILHOTO Psa;

') IUCKPETHOTO Psa.

25. lanHast Tabauia sIBASETCS MPUMEPOM ...
x, | 0-1 1-2 2-3 3-4

M f) 5 9 1

a) UHTEPBAJILHOTO PSJIa;
0) KyMyJISITBI;

B) JUCKPETHOTO PsI/Ia;

T') BBIOOPOYHOU (DYHKITHH.

26. JlomaHasi, B KOTOPOM KOHIIBI OTPE3KOB MPSIMOM HMMEIOT KOOPIUHATHI

|x;,n,],i=1,2,...,m, mpeacTaBIAET COOOI ...
a) QyHKIIMIO pacIpeeicHus;
0) KyMyJIATY;
B) TIOJIUTOH;
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') TUCTOTPaMMYy.

27. T'uctorpaMma CITy>KHT ISl H300paKEHUS:

a) UHTEPBAJILHOTO PAIa;

0) MoJINUroHa;

B) TUCKPETHOTO PsI/Ia;

') KyMYJISITBI.

28. Crynenuaras ¢urypa u3 NpSIMOYTOJbHUKOB C OCHOBAHHMSIMHU, PaBHBIMU
MHTEpBalaM 3HA4YE€HUHM MNpHu3HaKa X.,—X;,i=1,2,....m y BpIcCOTaMHU, pPaBHBIMU
4acToTaM (4acTocTsaM) 1 (W;) HHTEepBaNIOB, HOCUT Ha3BaHUE:

a) aOCITUCCHI;

0) TUCTOrPaMMBI;

B) KyMYJISITHI;

T') NOJIUTOHA.

29. Dwmnupudeckoil (yHkimedt pacmpenenenus F,(x)  HasmBaercs
OTHOCHUTEJIbHAS 4YacTOTa TOTrO, YTO NPU3HAK (CiaydyailHas BelIUYMHA X) HPUMET
3HAYCHHE, ...

a) MEHbIIIee 3aJJaHHOTO X;

0) Oompliee 3aJaHHOTO X;

B) paBHOE 33/ITaHHOMY X.

30. IToiMroHOM TaHHOTO psifia SABJISIETCS:

x. |1 3

I

o
n |2 4 3

SAX 5“11 Snn 5“}{
3 3 ﬂ' 3 // 3 )
111 23 4 5 1 1 X 11123 45 n
n 1. 2345 x 12345
Puc. a) Puc.6) Pruc. B) Puc.r)

31. BriGepure HOMEp HempaBHIBHOrO otrBeTa. Cleayromue BBIPaKESHUS
ABJIAIOTCA CBOWCTBAMU (yHKIUHU pacnpesaenenus F,(x):

a) 0<F,(x)<1;

6) F.(x) HeBo3pacTaromas GpyHKIHS;

B) F,(x) HeyObIBaroIas HyHKIHS,

r) F,[—o0=0;
n) F,l+o]=1,
32.
X, | 3 5
n, 2 4 3
F(x)=
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-

I e O.x<1: Q=L X<l
2]l <x<3; 2/91<x<3; 2/%1<x<3; L e A
a) 6) B) r)
43<x<5; 4/93<x<5; 233 <55 63<x<
Aox 1/3, x> Lxssh L el
33. T'ucrorpamMma, TmOCTpOEHHass MO JI@HHOW TaOJulle, BBINJISIAUT
CJIeAYIOIIMM 00pa3oMm:
x, [(0) (12 (23)
n, | 2 5 3
64" 31 x 61 n 61 n
4 2 4 4
;) 1 2 2
i 2z 3 i 2 4 6.;11 1 2 3: 1 2 3:
a) 6) B) r)

34, I[JISI dHaJIn3a MOaHHBIX, 3allMCAHHBIX B BHWJAC BAPHALIMOHHOI'O pPiaa,

HEOOXOIUMO:

a) BBIYUCIIUTh CTATUCTUYECKUE XAPAKTEPUCTUKHU;

6) Haiitu F,(x);

B) N300pa3UTh MOJUTOH WU TUCTOTPAMMY;
T') BBIYUCIIUTHh YaCTOTHI U YACTOCTH.
35. Cpennioro apupMETHUECKYI0 BAPUAIIMOHHOTO Psiia MOXXHO BBIYHUCIIUTH

o ¢hopmyiie:

a) xm +xn, +...4+X N

B)
36.

n

x\n +x,n,

)

X,

n,

LS

X =
a) 16;
0) 10;
B) 1,6;
r)7.

5)

n

X X+t X,

r)

n

xm+x,m +...+x,n,

;]

37. Ecnu Bce BapuaHThl yBEIUYUTH B OJHO U TO K€ YUCIIO Pa3, TO CPEIHSS

apumMeTndecKas ...

a) YBEJIMYUTCS Ha TO XKE YUCJIO;
0) YMEHBUIUTCS BO CTOJIBKO XK€ pas;
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B) YMEHBIIIUTCS HA TO K€ YUCJIO;

T') YBEJIMYUTCS BO CTOJIBKO K€ pas.

38. Ecnu Bce BapuaHThl YMEHBIIUTh HA OJHO U TO K€ YHUCIO, TO CPEIHSS
apupmeTnyeckas ...

a) YBEJIMYUTCS HA TO XKE YUCIIO;

0) YMEHBIIUTCS BO CTOJIBKO XK€ pas;

B) YMEHBIIMUTCS HA TO K€ YUCIO;

T') YBEJIMUUTCS BO CTOJIBKO K€ Pa3.

39. Cpennsis apudmMeTHIecKasi IOCTOSTHHOM paBHa ...

a) caMO# TIOCTOSIHHOM;

0) Hy10;

B) €IMHUIIC;

') KOJIMYECTBY U3MEPEHUI.

40. Ecnu Bce 4acTOThl BapMAHTOB YMHOXHUTh Ha OJIHO M TO K€ YHUCIO, TO
cpenHee apupMeTHIECKOE ...

a) YBEJIMYUTCS BO CTOJIBKO XK€ pas;

0) HE U3MEHUTCH,

B) YMEHBIIIUTCS BO CTOJIBKO K€ pas;

') YBEJTUYUTCS Ha TAKOE K€ YHUCIIO.

41. MeauaHoil BapHallMOHHOTO psifia Ha3bIBaeTCs 3HAYEHUE NPU3HAKA,
NPUXOSIIEECs Ha ... PAHKUPOBAHHOTO psijia HAOJIIOICHU.

a) MUHUMYM;

0) MakCUMYyM;

B) HayaJo;

') CepeIuHY.

42.

x, |1 2 A

a) 4;

0) 1;

B) 6;

r) 2,5.

43. BapuaHT, KOTOPOMY COOTBETCTBYET HauOOJbIIIAs 4YaCTOTA, HA3bIBAIOT ...
BApUAIIMOHHOTO psijia.

a) MeIMaHOM;

0) MOJ10i1;

B) BApUAHTOM,;

') IUCIIEPCUEH.

44,
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a) §* =

2

o] —
Yy

0) 6;

a) 6;

0) 1 u 3;
B) 4;

r) 2,5.
46.

a) 4,
0) 6;
B) 5;
r) 3.

47. BeiOopouHasi nucnepcusi 3HaUeHU CIly4allHON BEJIUYMHBI BBIUUCIIAETCS

o opmyie:

"

Y=y,

E. 6) SE - =1

B) S*

? »

n
48.

1n

2
=3

=1 N

-

X

i

2

i=1

n .
B 7,

r) 82

1
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.|l 4 6

I

n|3 4 3

i

BriGopounas aucnepcus S* =
a) 3,97;

0) 2,7;

B) 1.217;

17,5,

49. CpenHee KBapaTUYECKOE OTKIOHEHHE BhIUUCIAETCS 10 hopmyie (S* -

JTUCTICPCHS ):
a) %Sz ;
0) Me - 3;
B) VX
r) Vs?
50.

.|l 4 6

[

no|3 4 3

[

CpenHekBaipaTHYeCKOE OTKIIOHEHUE PABHO:
a) 1,99;

0) 3,97;

B) 1,985;

r) 1.

51. lucniepcus MOCTOSIHHOW paBHa:

a) caMO# TTOCTOSIHHOM;

0) HyJIIO;

B) €JIMHUIIC;

) HE CYILIECTBYET.

52. Ecnu Bce BapuaHThl YMEHBIIUTh HAa OAHO W TO K€ YHUCIO, TO

JUCIIEPCHS ...
a) YBEJIMYUTCS HA TO XK€ YUCJIO;
0) YMEHBUIUTCS Ha TO XK€ YUCJIO;
B) HE U3MEHUTCS;
r) Oy/eT paBHa HYJIIO.

53. Ecnu Bce BapuaHTbl YMEHBIIUTH B OJHO U TO K€ 4YHUCIO K pas, To

JUCTIEPCHS ...
a) yMeHbIIUTCs B k pas;
0) yBenuuutes B kK pas;
B) HE U3MEHHUTCH,
') yMeHbIIUTCS B k? pas.
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54. CymHOCTh BBIOOPOYHOI'O METOJA COCTOMT B TOM, YTO IO HEKOTOPOM
YaCTH TeHEPATbHONW COBOKYITHOCTH (110 BHIOOPKE) ...

a) MOXKHO BBIHOCHUT CY’KJIEHUE O €€ CBOMCTBAX B LIEJIOM;

0) MO>KHO HalTH €€ CTATUCTUYECKUE XAPAKTEPUCTUKH;

B) MOKHO NIOCTPOUTH MOJIMTOH UM TUCTOIPAaMMY OTHOCHUTEJIBHBIX YaCTOT;

') MOXXHO HAWTH SMIIUPUYECKYIO (DYHKIIMIO pACTIPEIECIICHHUS.

55. BbiOopouyHas ~ XapakTEpUCTHKA, MCIOJb3yeMas B  KayecTBE
npuOIMKEHHOTO ~ 3HAYEHUS]  HEU3BECTHOW  IEHEpaIbHOM  XapaKTepUCTHUKH,
Ha3bIBaeTCs €e:

a) CTAaTUCTUYECKOMN XapaKTepUCTUKOM;

0) OIICHKOM;

B) CTAaTUCTHYECKON TOUEUHOW OLEHKOII;

I') COCTOSITEJIbHOM OIEHKOM.

56. Ouenkoii © mnapamerpa © Ha3bIBAIOT BCAKYIO ... pE3yJIbTAaTOB
HAOMIOIeHUI HaJ cay4yailHOW BenMuuHOW X (MHA4Ye — CTaTHCTHUKY), C TIOMOIIBIO
KOTOPOM CYJIAT O 3HAYEHUH MapaMmeTpa ...

a) BEIOODKY ... O;

0) BBIOODKY ... O;

B) QYHKLHIO ... O;

r) GyHKIHIO ... 6.

57. OcHOBHOE YyCIOBHE, KOTOPOMY JIOJDKHA YJOBJIETBOPATH HaWITydllas
OLICHKA:

a) MareMaTHYeCKOe OKHMJaHWE KBajJpaTa OTKJIOHEHMsS] OLEHKH OT
OLIEHMBAEMOT0 MapaMeTpa JOHKHO ObITh KaK MOXKHO MEHBILINM;

0) orleHKa JOJIKHA OBITH KAK MOKHO MEHBIITUM YHCIIOM;

B) MpEJEN Pa3HOCTH MEXAY OLIEHKOW M OLEHWBAEMBIM MapaMeTPOM JOJIKEH
OBITh KaK MO’KHO MEHBIIINM;

') TAKOBOT'O HET.

58. OueHka Ha3bIBAETCH ... , €CIIU UIA JTF000r0 £€>0 BRIMOJIHAETCS PABEHCTBO
b
]jlnf’{(")---(") <g)=1.
=

a) CMEIICHHOM;

0) HECMEIIIECHHOM;

B) HECOCTOSITEIIHHOIA;

') COCTOSATEIbHOM.

59. OueHka Ha3pIBaeTCsA ... , €CIM €€ MAaTEMAaTHYECKOE OXKUIAHUE PABHO
OIICHUBAEMOMY MapameTpy.

a) CMEIICHHOM;

0) HECMEIIICHHOM;

B) HECOCTOSITEIIbHOM;

T') COCTOATENIbHOM.

60. Beibepure HOMEp HEMPABUILHOTO OTBETa. TpedoBaHUE HECMEIICHHOCTH
rapaHTUPYET:

a) OTCYTCTBUE CUCTEMATUYECKUX OIINOOK;
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0) HECOCTOATEIIBHOCTh OIICHKH,

B) COCTOSITEILHOCTh OIICHKH.

61. Ouenka Ha3piBaeTca S()(PEKTUBHON, €CIM OHA CpPeau BCEX MPOYUX
HECMEIICHHBIX OIIEHOK TOM K€ CaMOW XapaKTEePUCTUKH 00JadaeT ...

a) HAMMEHbIIIEH TUCTIepCUEH;

0) HauOoJbLIEH AUCTIEPCUEH;

B) HAMMEHBIITUM MaTEeMaTHIECKUM OXKUIAHUEM;

I') HauOOIBIIUM MAaTEMATUYECKUM OXKUIAHHEM.

62. BrpiOepure HOMEpP HENPaBWIBHOIO OTBEeTa. METOAbl HaXOXKIACHUS
TOUYEYHBIX OLICHOK:

a) METOJI MOMEHTOB;

0) MeTo 1 HauOOJIBIIIETO MPABIOTIOI00US;

B) METOJ HAUMEHBIINX KBaJIPaToB;

') METOJ1 OLICHOK.

63. ... OLEHKOM napaMeTpa © Ha3bIBACTCSA YMCIOBOM MHTEPBAJN, KOTOPBIM C
3aIaHHOM TOYHOCTBIO TOKPBIBAET HEU3BECTHOE 3HAYEHUE ITapaMeTpa ©.

a) TOYCUHOM;

0) MHTEpBAJIBLHO;

B) COCTOSITEIBLHOM,

r) 3¢ pexTUBHOM.

Kpurepuu onieHUBaHMsI NPAKTHYECKOM PadOTHI

OueHka «5» CTaBUTCA, €CIM BEPHO M panroHaibHO pemeHo 90%-100%
MpeUiaraéMblX 3alaHuM, JOMYCTUM | HEI0YET, HEMCKAKAIOIIUA CYyTH PEUICHUS.

Omnenka «4» craButcsa npu 6e3ommbOouHoM pemennn 80% mpenmaraeMbix
3aJJaHUM.

Ouenka «3» craBuTcs, eciu BhinojgHEeHO 70% mpeasiaraeMbIxX 3aJIaHUM,
J0omyCcTUM | HEgoueT.

Ouenka «2» - pemeHo Mene 50% mnpeanaraeMbixX 3aJaHHM.
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4. IlepeueHb peKOMeHAyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOM JIUTEPATYPHhI
OcCHOBHBIC HCTOYHUKH

1. Manyrun, B.A. Teopust BEpOATHOCTEM M MareMaTW4yecKas CTAaTUCTHKA
[Tekct] : yue6. u npaktukym mis CIIO / B.A. Manyrusd. — M. : FOpaiit, 2020. —
470 c.

2. Coupuna, M.C. Teopuss BeposATHOCTEN M MaTEMaTH4YeCKas CTAaTUCTHKA
[TekcT] : yueb. g CTYIEHTOB yupexjaeHui cpea. npod. odbpazoBanus / M. C.
Cnupuna, II.A. CniupuH. — 3-e usa., crep. — M. : Akagemus, 2018. — 352 c.

3. Cnupuna, M.C. Teopusi BeposiTHOCTEd M MaTeMaTHuecKasi CTaTUCTHUKA.
COopnuxk 3anau [Teker] : yueb. mocobue AJig CTYJEHTOB YUPEKACHHUMN Cpell. mpod.
obpazoBanus / M.C. Cnupuna, [1.A. Cnupun. — M. : Akagemus, 2020. — 184 c.

JlonotHUTEIbHbIE HCTOYHUKH

1. I'puropees, B.I1. COopHUK 3a7a4 10 BICIICH MaTeMaTHUKe: yuel. mocooue
st crynentoB yupexna. CIIO / B.IL. I'puropses, T.H. CabypoBa. — M.:
N3 parenbcknil neHTp «Axanemus», 2021. — 160 c.

2. Ilexneuxuyt, W.JI. Maremaruka: yued. mid cTyaA. oOpa3oBaTeIbHBIX
yupexaenuii cpen. npod. obpazoanus / WU.JI. [lexneukuit. - M.: U3naTenbckuit
neHTp «Axanemusi», 2021. — 304 c.

3. T'yroBa, C.I'. Teopusi BEepOSATHOCTE M MaTEMaTHYECKas CTATUCTUKA :
AJICKTPOHHBIN COOpHUK TecToB [Dnektponubii pecypc] / C.I. I'yroBa ; —
KemepoBo : KeMepoBckuii rocygapcTBeHHbIN YHUBEepcUTET, 2019. - 74 ¢. — Pexxum
noctymna : http://biblioclub.ru/index.php?page=book&i1d=482910

HNuTepHeT-pecypcesbl:

1. Maremarudeckuii moptan [DaeKkTpoHHBIN pecypc]. Pexum mocrtyma:
http://www.allmath.ru/mathan.htm.

2. OOpa3oBarenbHble pecypcbl cetd WHTepHeT [DNeKTpoHHBIH pecypc].
Pexxum noctyna: http://katalog.iot.ru.

3. OOpazoBarenbHbie pecypchl MHTEpHETa - WMIKOJIBHUKAM M CTYJEHTaM
[DnexTponHbIit pecypc]. Pexum noctyma: http://alleng.ru/edu/educ.htm.

4. Teopusi, GopMynbl, TeCThl M 3aJaud 10 (U3UKE U MaTeMaTUKe
[DnexTpoHHBIN pecypc]. Pexxum noctyna: https://educon.by.

5. ®epepanbHbiii moptann «Poccuiickoe oOpazoBaHue» [DJIEKTPOHHBIM
pecypc]. Pexxum gocryma: http://edu.ru.
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