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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

° MOpsIIKA OpTaHM3allMd M OCYHIECTBIICHUS OOpa30BATEIBHOW JCSITEILHOCTH TIO
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICHIETO O00pa3oBaHUs — TporpamMmaMm OakajaBpHara,
mporpaMmMaM  CIICHAIATETa, MpOorpaMMaM  MAarucTpaTypbl, YTBEPKICHHOTO MPHUKA30M
MunuctepcTBa HaykH U Bbiciiero oopaszoBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245;
° denepabHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIHbHOTO CTaHAApTa BBICIIETO 0O0pa30oBaHUS
no HampasiieHuto noArotToBku 19.03.03 IIpoaykThl mUTaHHUS >KUBOTHOTO MPOUCXOMKICHUS,
YTBEPXKACHHOTO TPHUKa30oM MUHHCTEPCTBA HAyKM W BBICHIETO 00Opa3oBaHus Poccuiickoit
®enepanun ot 11.08.2020 Ne 936.

[

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

CTapUIMi MPENoJaBaTeNlb E.A. PoiOunueBa

Pabowas mporpamma paccMoTpeHa Ha 3acenaHuu Kadenpsl WH(GOPMAIMOHHBIX TEXHOJIOTHH,
MaTteMaTuku ¥ ¢u3uku (mporokon Ne 10 ot 09.06.2023 r.).

3aBenyrommii kadgeapou I'.B. KoarakoBa

PaGouass mporpaMMa peKOMEHJIOBaHa K WCIIOJIb30BAaHUIO B Y4EOHOM MpOIECCE METOIUYECCKOM
KOMHCCHEN PaKybTeTa MUIIEBBIX TeXHOJIoTui (mpoTokon Ne 12 ot 13.06.2023 r).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI MPOrpamMMbl ®.M. CHeryp




1. llpeamer. Lleau u 3aqa4um JMCHUILIHHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJIbHOM MPOrPaMMbI

Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKAasl CTATHCTHKA SBISIOTCS IPOJODKEHHEM
JUCLIUTUIMHBI BBICIIIAsi MAaTEMATHKA.

IIpeameTroM AMCHMIUIMHBI SIBISIOTCS OCHOBHBIC IIOHATHS W METOABI TEOPHUHU
BEPOSITHOCTEH.

HeassMu TUCHMIUIMHBI SBISIOTCA: (OPMHpPOBaHHE 0a30BBIX 3HAHUI M NPAKTUYECKUX
HaBBIKOB T10 TEOPUU BEPOSTHOCTEH U MAaTEMAaTHUECKOM CTATUCTUKE, HEOOXOJUMBIX ISl PELICHUS
3a1a4 B TNpOo(pecCHOHAIBHOH cdepe IesATENbHOCTH; pPAa3BUTHE TMOHATUHHON TEOpeTHKO-
BEPOSTHOCTHON 0a3bl; (hopMuUpOBaHHE NPEICTABICHUNA O MaTeMaTHYECKHUX MeToaax cOopa,
CHCTeMaTH3alnuu, O00pabOTKM M WHTEPIpETaliy Pe3yiIbTaTOB HAOIIOAEHHH; (OpMHUpOBaHUE
YPOBHSI MaTeMaTHUECKOW MOATOTOBKH, HEOOXOIMMOW Uit 0OpaOOTKM M aHaiH3a CIydailHBIX
SBJICHUI, B OCHOBE KOTOPBIX JIC)KUT COBPEMEHHBIII MaTeMaTHYeCKUH ammapar; pa3BHTHE
CIIOCOOHOCTEH K aHAIM3Y U JIOTHYECKOMY MBIIIICHUIO.

OcHoOBHBIE 3212a4H U3Y4YCHUS TUCIMILIAHBIL

— U3yYUTh OCHOBHBIE IIOHSTHSI, TEOPEMBI U METOJIbI TEOPUU BEPOSTHOCTEN;

— copMHpOBaTH NMPAKTUYECKHE TPUEMBbl U HABBIKA PEIICHHUS TUIOBBIX BEPOSTHOCTHBIX
3a/1a4, HAIIPaBJICHHBIX Ha MPAKTUYECKOE IPUMEHEHUE B JKOHOMHUKE;

— TPUOOPECTH HABBIKM CaMOCTOATENBHON paboTBl C JHUTEpaTypodl W APYrHMH
UH(GOPMALMOHHBIMU UCTOYHUKAMU 110 TEOPUHU BEPOSTHOCTEH.

— Pa3BUTH JIOTUYECKOE MBIIUICHHE U YMEHUE CTPOrO U3J1araTb CBOU MBICIIH.

MecTo IMCHUILUIMHBI B CTPYKType o00pa3oBaTebHOii mporpammbl. JlucuuminnHa
«Teopust BEpOSTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA» OTHOCUTCS K 6a3oBoit vactu (51.0.16)
OCHOBHOM TIpopecCHOHAILHON 00pa30oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa3oBaHus (qanee —
OIIOII BO).

JuctmruimHa Oa3upyeTrcs Ha 3HAHUAX, MOJNYYCHHBIX B paMKaxX MHIKOJBHOTO Kypca
MaTeMaTHKH WJIM COOTBETCTBYIOIIUX JUCLUIUIUH CPEAHEro MpodeccHoHaIbHOro 00pa3oBaHMs,
ABJIACTCS JIOTHUYCCKUM IMPOJOJDKCHUEM COACPIKAHUA JUCHUITIMHBL «BrpIciIag MaTeMaTHKa.

JlucuuIuInHa YUTaeTcsl B 3 ceMecTpe, €€ OCBOEHHE Kak MpeAlIecTBYIONIEH HE0OX0MMO
JUTSL U3YYEHHSI CIeTYIONUX JUCIUIUINH: «Y4eOHO-HICccenoBaTenbekast padboTay.

[TpenmectByet 610Ky 3 ['ocynapcTBeHHas UTOroBas aTTecTanus «BblMonHeHne U 3amuTa
BBIIYCKHON KBaTM(UKALNOHHON pabOThI».



2. llepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NMPOrpaMMbl
Koambt DopmyIMPOBKA Nuaukaropel focTuaxenus| Ilnanupyembie pe3y/ibTaThl
KOMIIETEH KOMIIeTeHIIMH KOMIETEeHINHU o0yueHust
107074
OIIK-2 | Cnocoben npumensats | OIIK-2.1 OcymectBiser | 3HaTh: OCHOBHBIE IIOHSTHS,
OCHOBHBI€ 3aKOHBI W | pacyeTbl, aHaJU3UPYyeT | TEPMHUHOJIOTHIO, ONPEHCIECHUS
METOJBI UCCIEAOBAHUM | MOIydeHHbIE Pe3yIbTaThl | U METO/IBI Teopuu
C€CTECCTBCHHBIX HayK u COCTAaBJISIET BepOSITHOCTCf/’I u
JUId  pelIeHUs 33734 | 3arrroucHUE mo | MareMaTU4YeCKOW CTaTHUCTUKHU
npoecCHOHATBLHOM IpPOBe/ICHHBIM aHanu3aM, | KaK CPEICTBO dbopMupoBaHUS
JIESITENTbHOCTH. S —— u | bynmamenranbHbIX 51
T — MPUKIAAHBIX 3HAHUI;
Ymersn: NIPUMEHSTh
BEPOSITHOCTHBIE METOABI ISt
pEILIEHUs TUIIOBBIX 33/1a4;
Buaanern: mpakTHYECKAM
NPUMEHEHUEM COBPEMEHHOTO
MaTEMATHYECKOTO
WHCTPYMEHTAPUs ISl PELICHUS
podecCuOHANBHBIX 3aau.
OIlK-2.2 3HaTh: OCHOBHBIC METOJIbI COOPa,
CI/ICTeMaTI/ISI/IpyeT CUCTCMaTHU3allu, NPEACTABICHUA
pe3yibTaThl  HAYYHBIX | U 00paOOTKH SKCIEPUMEHTATBHBIX
HCCIIEOBAHUMN. JIaHHBIX.
YMeTh: 1eMOHCTPHPOBATH
Ppa3In4YHbIC METOABLI PCHICHUA
TUIIOBBIX U NPUKIAAHBIX 3a/1a4
MaTeMaTHYECKON CTATHCTHKH B
po(heCCUOHAIBHOMN IeSATENbHOCTH
Buianers: HaBbIKaMu BHIOOpA
ONTUMATILHBIX METOJIOB PEIICHHUS
HpOCTefIHIHX CTAaTUCTHYCCKUX
3ajay.
OIIK-2.3 [Ipumenser | 3HATh: MaTeMaTUICCKUN
METO/IbI WHCTPYMEHTApH, HEOOXOANMBIi
MaTeMaTHYEeCKOTr0 JUTSI pEIICHUS TIPUKIIATHBIX

aHaJi3a Ipu OIMMCaHUU U
pelieHUH 33734 B
poheCCHOHATBHOMN

JACATCIIBHOCTH.

BEPOATHOCTHBIX 33/1a4.
YMeTb: IpUMEHSITH
MaTeMaTUYECKUH armapar

T PepeHIINATEHOTO H
MHTETPAJIBHOTO NCYHUCIIEHHS
(YHKIIUH OJTHOM TIEpEMEHHOH B
pELIEHNH PUKIaJHbIX 3a7a4.
Baaners: ciocobamu
MHTEPIPETAUU TOTYICHHBIX
pE3yIBTaTOB.




OIIK-2.4 Vcnonb3yet 3HATB: METO/IBI MATEMATHUECKOTO
3HAHUS MOJIETTUPOBAHUS, TEOPETUUECKOTO
MaTeMaTHYeCKoro 1 SKCIICPUMECHTAJILHOT'O
MOJETMPOBAHHS TIPH HCCIIEIOBAHUS JJIsl PEILICHUs 3a/1a4
B PO eCCHOHATTEHOM
pelLIeHnH 3a1a4 B
o JACATCIIbHOCTH.
npodeccuoHaIbHON
YMmers: BBIOMPATH u
JEeSITEIbHOCTH.
UCIOJIb30BAaTh  HEOOXOIUMbIE
MaTeMaTHYeCKue METOJbl |
BBIUUCIIUTENIbHBIE CPEJCTBA, a
TaK¥Ke TaOIHUIIBI u
CIPaBOYHUKH, JIOBOJIUTh
pelieHue 3a1a4n bi (6]
HE00XO0IMMOT0 pe3yJbTaTa.
Buajiern: HaBbIKaMU
OLICHUBAHUS U aHau3a
uHpOpMaLny, MOJy4eHHOH B
pe3yJbTaTe pemeHus
MOCTABJICHHBIX 3a/1a4.
3. O0béM TUCHUIUINHBI U BUABI Y4e0HOMH padoThI
3aouHas popma
Ounas ¢popma oOyueHHs (op
o0OyueHus
00BEM HacoB| BCEro YacoB
Bunet padot BCETO o =
3au.eq./ 3 523
JacoB 5 8
159 o
a2 ™
OO01mast TpyA0EMKOCTh UCITUTUINHBI 272 2[72 2172
AynuTopHas paboTa: 36 36 8
Jlexun 12 12 2
[TpakTHueckue 3aHsTHS 24 24 6
JlaGopaTopHble paboThI - - -
Jpyrue Buapl ayUTOPHBIX 3aHATUN - - -
[Tpendk3amMeHaMOHHbBIE KOHCYIIbTAIH - - -
CamocrosiTenbHas paboTa 00y4aronmxcs, yac 72 72 64
Bun npomexxyToyHOU aTTecTanuu (3a4€r, 3a4eT 3a4eT 3a4eT
DK3aMEH)




4, Conep:kaHnue ITMCUUIIINHBI

4.1. Pa3aenbl AMCHUILIMHBI U BUAbI 3aHATHI (TeMaTHYeCKHH IJIaH)

Ne
i Pa3gen nuciuIninHabl JI 113 JIP CPC
Ounast popma 00ydeHUS
Paznen 1. Cayuaiinbie coObiTusl. Borunciienue 6 10 10
BEPOSAATHOCTEN CJyYalHBIX COOBITHIA.
Tema 1. OCHOBHBIE TOHATHUS TEOPUU BEPOSTHOCTEH.
1 Cayuaiinbie coOBITHS U UX BUJBL. Kimaccrdeckoe, 2 4 2
" | CTAaTUCTHYECKOE, TEOMETPUYECKOE U AKCHOMATHUYECKOS
OITpeIeSICHHSI BEPOSTHOCTH.
5 Tema 2. TeopeMb! CIIOKEHMS 1 YMHOXKEHHS! BEPOSITHOCTEN 1 1 2 2
' HX CIIEICTBISL
Tema 3. [omHas BepostTHOCT, hopMyribl badieca. — 2
Tema 4. [loBTOpHBIE HE3aBUCUMBbIE HCTIBITAHUSL. 2 -
Pazpnen 2. Ciyuaiinbie BeJIHYUHBI. 3AKOHBI
pacnpeaeaeHus M YUCJIOBble XaPaKTePUCTHKHU 4 8 - 12
CJIYYAHHBIX BeJIUYHH.
5 Tema 5. luckpeTHble ciydyaiiHble BETUYHHBI U UX 2 4 _ 6
" | YMCIIOBBIE XapaKTEPUCTHKH.
6 Tema 6. HeripepbIBHBIC CITyJaifHBIC BEIMIMHBI U X 2 4 6
" | 9HCITOBBIE XapaKTEPUCTHKH.
Pa3nes 3. OcHOBBI MaTEeMAaTH4Ye€CKOH CTATHCTHKY 2 6 — 14
7 Tema 7. OCHOBHBIE TTOHSTHSI MaTEMAaTUYECKON ) 4 4
' CTaTUCTHUKHU. n
g8 [Tema 8. IIpoBepka CTaTUCTUICCKUX THIIOTE3. - 2 _ 10
Bcero 12 24 — 36
3aounas popma oOydeHHs
Paznen 1. Cayuaiinbie coObiTusi. Boiunciienue 2 4 20
BEPOSITHOCTEH CJIy4YalHbIX COOBITHIA.
Tema 1. OCHOBHBIE TOHATHSI TEOPUU BEPOSTHOCTEM.
1 Crnyuaitnsle coObITHA 1 UX BUbI. Kiaccuyeckoe, 1 2 5
" | CTaTUCTHYECKOE, TEOMETPUYECKOE U aKCHOMATUUYECKOE
OIPE/IETIEHUS] BEPOSITHOCTH.
5 Tema 2. TeopeMb! CIIOKEHMS M YMHOXKEHHS! BEPOSITHOCTEN 1 1 1 3
| ux aencrsus
3. | Tema3.TlomHast BeposTHOCTE, (hopMyIinI baiteca. — 1 —
Tewma 4. [loBTOpHBIC HE3aBUCHUMBIE UCTIBITAHMUS. - - - 8
Pa3nea 2. Cry4yaiinbie BeJIMYMHbI. 3aKOHBI
pacnpeaeseHus U YUCJIOBble XaPaKTePUCTHKHU - 2 - 22
CJYYAHHBIX BeJIMYHH.
5 Tewma 5. JIuckpeTHbIe CllydaliHble BEIMYUHBI U UX _ 2 _ 10
" | YMCIIOBBIC XapaKTEPUCTHUKH.
6. |Tema 6. HenpepsIBHBIE CiTydaiiHbIE BETMUMHBI U HX - - - 12




YHCIIOBBIC XapaKTePUCTHUKH.
Pa3gen 3. OcHOBBI MATEMATHYECKON CTATHCTUKY — — - 22

7 Tema 7. OCHOBHEBIE HOHATHS MaTEMAaTUYECKON 10
CTATUCTHUKH. o o o

g8 [Tema 8. IIpoBepka CTaTUCTUYECKUX TUIIOTES. _ _ _ 12
Bcero 22 6 - 64

4.2. Cogepxanne pa3iejioB Y4eOHOU U CHUIIMHBI

Paznea 1. Cixyuaiinbie coObITHS. BoIunc/ieHre BepOSITHOCTEH CJIy4YalHbIX COOBITHIA.

Tema 1. OcHOBHBIE NOHATHS TeOpUN BeposiTHocTell. CiyyaiiHble COOBITHS M MX
BU/BbI.

[TpocTtpaHcTBO 3y1eMEHTapHBIX CcOObITHH. Kitaccuueckoe ompeseneHue BEpOSTHOCTH.
OcHoBHBIE (QOpMYNIBI KOMOWHATOPUKH (COYETaHWs, pa3MEIIEeHUs, IEePEeCTaHOBKH 0Oe3
HOBTOPEHUH U ¢ moBTOpeHusiMH). OTHOCUTENNbHAS YacTOTa U CTaTUCTUYECKAsk BEPOSTHOCTD.
I'eomerpuyeckass BEpOSTHOCTD.

Tema 2. TeopeMbl CJIOKEHHS 1 YMHOKEHHS BePOSITHOCTEH H MX CJICACTBHSA.

TeopeMa ciiokeHUsI BEPOSTHOCTEHN I HECOBMECTHBIX COObITHI. Teopema ciokeHus
BEPOSITHOCTEH [UIl COBMECTHBIX COObITMH. TeopeMa yMHOXEHHsS BEpOSITHOCTEH IS
HE3aBUCUMBIX COObITHH. Teopema yMHOXXEHHS BEPOSITHOCTEH JUIsl 3aBUCHUMBIX COOBITHIA.
BeposiTHOCTB MOsIBIEHUS XOTSI ObI OJTHOT'O U3 COOBITHIH.

Tema 3. Ilostnas BepossTHOCTH. @opMmyJibl Baiieca.

Tema 4. IloBTOpHBIE HE3aBUCUMbIE HCTILITAHMS.

®opmyna bepnymnu. HaueposiTHeiliee unciao mosBieHuss coObiTus. JlokanbHas u
WHTErpanpHas TeopeMbl Jlammaca. @opmyna IlyaccoHa. BepoATHOCT OTKJIOHEHUS
OTHOCHUTEJIbHON 4aCTOThI OT MOCTOSIHHOW BEPOSITHOCTH B HE3aBUCUMBIX UCIBITAHUSX.

Pa3nea 2. Ciyuaiinblie BeJJMUMHBbI. 3AKOHBI pacnpeaejieHus U
YHCJI0BbIC XaPAKTEPUCTHKH CIYyYAHHBIX BeJTHYHH.

Tema 5. /luckpeTHble caydyaiiHble BeJIUYMHbI U UX YUCJIOBbIE XaPAKTEPUCTUKH.

[TonsiTHE NHUCKPETHOW CIlydalHOM BENWYMHBL. 3aKOH paclpenciieHusl JUCKPETHON
ciay4aiiHOM BenWYMHbL. DyHKIMS paclpenesieHus TUCKPETHOM CIydallHOW BEJIWYMHBL
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU AUCKPETHOM CIIyd4allHOM BEJIMYMHBI: MaTEMATHUECKOE
OXKMJAHUE, JUCHEPCUs, CpeJHee KBaApaTUYeCKOe OTKIOHeHHWe. (OCHOBHBIC 3aKOHBI
pacripesiesieHus] TUCKPETHON ClTyyaifiHOM BeTMYMHBI: OMHOMMAJIBHBIN 3aKOH paclpeieieHus,
3akOH  pacmpenencHus — Ilyaccona,  reoMeTpUYeCKMH  3aKOH  pacCIpEleNICHHs,
TUIIEPTEOMETPUYECKUI 3aKOH paclpeeiieHus. TeopeTuuecKue MOMEHTBI.

Tema 6. HenpepbiBHBIE c/Iy4aiiHbIe BEJJMYMHBI U MX YHUCJIOBbIC XapaKTePUCTUKH.

IlonsiTne  HempepelBHOW  CciiydalHOM  BenuuyuHbl. DyHKIUA  pacupeneineHus
BEPOSITHOCTH, IUIOTHOCTh pAacCHpeNeNieHNss BEPOSTHOCTH  HENPEPBIBHOM  CIy4allHOM
BeIMYMHBI. OCHOBHBIE UHUCIIOBBIE XapaKTEPUCTUKH HENPEPHIBHOW CIydyallHOW BEJIMYMHBI:
MaTeMaTU4YeCKOe 0XKUIAHUE, TUCIIEPCUs, CPEAHEEe KBAIPaTHUECKOE OTKJIOHEHHE. OCHOBHBIE
3aKOHBI PACIPEICIICHUS. HENPEPBIBHOM CIy4alHOW BEJIIMYMHBI. PaBHOMEPHBIM 3aKOH
pacrpeeneHusi, NoKa3aTeabHbIA, HOpMaIbHbIA. OYHKIUSA HAJIEKHOCTH.




Pasznea 3. OCHOBBI MATEMATHYECKON CTATHCTUKHU

Tema 7. OcHOBHBIE IOHATHSA MATEMATHYECKOH CTaTHCTHKMH.

I'enepanbHass COBOKYMHOCTh U BbIOOpKa. CyTh BBIOOPOYHOTO MeTOoAa. Busl
BBIOOPOYHBIX  paclpeiesiCcHui, WX CBsA3b JApyr ¢ japyroM. llomuron. I'mcrorpamma.
OMnupudeckas QyHKIHS.

ToueuyHble OIICHKHM MMapaMETPOB TEOPETUUECKUX PACIPECTICHH W WX CBOWCTBA.
WNurepBanbHble OLleHKU. IHTEepBalIbHOE OIIEHUBAHUE MTAPAMETPOB HOPMATILHOTO Paclpe/IeICHUsI.

Tema 8. [IpoBepka cTaTHCTHYECKHX T'UIIOTE3.
[lonsTe o craTHCTUYECKOM mpoBepke rumnote3. OmuUOKH MEepBOro M BTOPOrO poja.

[IpoBepka rurmore3 0 3aKOHAX M MapaMeTpax pacupeIeieHus..

4.3. [lepeueHb TeM JIeKIM

O0BéM, u

) Tema nekuuun dbopma oOyueHus
/11

O4YHas | 3a04YHaid

Pa3nea 1. Ciyuaiinbie co0bITHS. BhIunc/IeHHEe BepOSITHOCTEH
CJIYYAHHBIX COOBITHIA.

OcHoBHbIe NOHATHSA Teopun BeposiTHocTeil. Kiaccmueckoe m 2 1
1 | CTATHCTH'eECKOe ONpe/leleHHe BePOSTHOCTI.

" | Caoyuaitnele coObiTUs u ux Buibl. Kilaccmueckoe ompezeneHue
BEPOATHOCTH. CTaTUCTUYECKOE ONPENETIEHUE BEPOSITHOCTH.

Teopembl c10KeHUSI U YMHOKEHUS] BEPOSITHOCTEN M X CJIEICTBHS. 2 1
TeopeMsl Cl10KeHUs BEPOATHOCTEN ISl COBMECTHBIX U HECOBMECTHBIX
2 coObiTuii. Teopembl yMHOXXEHHS BEPOATHOCTEH Jisi 3aBHUCHUMBIX U
" | He3aBHCHUMBIX cOObITHH. Teopema 0 BEpOATHOCTH MOSBICHUS XOTs ObI
OJIHOTO U3 He3aBUCUMBIX coObITHH. IlomHas BeposTHOCTH. DOpMYIBI
baiieca.

IToBTOpHBIE HE3aBUCUMBbIE HCIIBITAHUS. 2 —
3 ®opmyna bepuynm. JIokansHas U nHTErpaibHas Teopemsl Jlanmnaca.

" | ®opmyna IlyaccoHa. BepoSTHOCTP OTKIOHEHHSI OTHOCUTEIBHOMN
94aCTOThI OT BEPOSTHOCTH MOSIBJICHUS CIY4alHOTO COOBITHSI.

Pazgen 2. CuayuaiiHble BeJH4YMHBbI. 3aKOHBI pacnpeneleHust W
YHCJIOBbIE XaPAKTePUCTHUKHU CJIYYANHBIX BeJIUYMH.

JluckperHble  ciay4yaliHble  BeJMYMHBI W HX  YHCJIOBBIE 2 -
XapaKTepPUCTHKH.

4. | HAuckpernas cnyvaiinas BennunHa. 3aKOH pactpeseneHus u GyHKuus
pacnpeziesieHus: BEpOATHOCTEH TUCKPETHOMN CIIydaiiHOM BEIMYMHBI.
OCHOBHBIE 4YMCIIOBBIE XApAaKTEPUCTHUKU JUCKPETHOM  CilydaliHOMN
BEJIMYMHBI U UX CBOMCTBA.

HenpepbiBHBIE  ciay4yaiiHble BeJWYMHbBI W HUX  YHCJIOBbIE 2 -
XapaKTePUCTUKH.

5. | HempepsiBHas cnydaiimas BennunHa. @DYHKIHS — PaCIpeACTICHHUS
BEPOSITHOCTEH W TJIOTHOCTh PACIpeACNICHUs] HEMPEPHIBHON CITydailHON
BeMMYUHBI. (OCHOBHBIE YHUCJIOBBIE XapaKTEPUCTUKH HEMPEPHIBHOU
CIIy4aifHON BEJTMYUHBI.




Pa3nen 3. OcHOBBI MaTEeMaTHYECKOM CTATHCTHKH
OcCHOBBI MATEMATHYECKOH CTATHCTHKH.
OcCHOBHbIE MOHATHS MATEMATHYECKOH CTATHUCTHKU. BbIOOpouHBI| 2 —
6. | MeTon. Bunel BEIOOPOYHBIX pachpeleleHtii, UX CBA3b APYr C IPYrOM.
" | ITomuron. I'mcrorpamma. DMnupuueckas GyHKIHs.
ToueuHble OLEHKH NApaMETPOB TEOPETHUECKUX PACIPEAEICHUN U HX
cBoiicTBa. IHTEepBaIbHBIE OLIEHKHU.
Bcero 12 2
4.4. IlepeuyeHb TeM NPAKTHYECKUX 3aHATHH (CEMHUHAPOB)
O0béMm, u
No )
- Tema npakTudeckoro 3aHsTus (CEeMUHapa) dbopma 06yuenus
OYHas | 3a04Has
Pa3nea 1. Ciyuaiinbie co0bITHS. BhIunc/IeHHe BepOSITHOCTEH 10 4
CJIYYAHHBIX COOBITHIA.
OcHoBHbIE TNOHATHSI Teopuu BeposiTHOcTeil. Kilaccuueckoe u 4 2
1.0 | CTATHCTHYeCKoe ONpeeleH e BEPOATHOCTH.
" | Cinyuaiinple coObiTHss W uX BuAbl. Kilaccuueckoe omnpezaeneHue
BepOSATHOCTH. CTaTUCTUYECKOE OIPECIIEHUE BEPOSTHOCTH.
Teopembl cJI0’keHUSI M YMHOKEHUSI BePOATHOCTEH M MX 2 1
CJIeACTBUS.
3 Teopembl  ClOXKEHHMSI ~ BEpOSITHOCTEH  JII1  COBMECTHBIX U
| HECOBMECTHBIX COOBITHHA. TeopeMbl YMHOXXEHUS BEpOATHOCTEH st
3aBUCHMBIX M HE3aBUCUMBIX cOObITHI. TeopemMa O BEpOSITHOCTH
TIOSIBJICHHSI XOTS OBbI OTHOTO M3 HE3aBUCUMBIX COOBITHH.

4. IHonnas BepositHOCTH. @opMmy.inl baiieca. 1
IloBTOpHBIE HE3aBUCUMBbIE UCTTBITAHUS. —

5 ®opmyna bepuym. JIokansHas U nHTErpaiibHas Teopemsl Jlamnmnaca.

' ®opmyna Ilyaccona. BeposTHOCTb OTKJIOHEHUS OTHOCHUTEIIBHOM
YacTOTHI OT BEPOSITHOCTH MOSIBICHUS CITy4allHOTO COOBITHSI.
Pazgen 2. Cayuaiinble BeJMYUHBI. 3aKOHBI pacnpeneieHust U 10
YK CJI0BbIE XAaPAKTEPUCTUKH CJIYYAHHBIX BeJIUYHH.
JAuckperHbie  ciay4daiiHble BeJUYMHBI M HX  YHCJIOBbIE 2 2
XapaKTePUCTUHKH.

6 JluckpeTHas ciaydyaiiHas BeJIMYMHA. 3aKOH pacipeieleHust U QyHKIUS
pacIpeiesieHHs] BEpOSATHOCTEN NTUCKPETHOW CIIy4allHOM BEJIMYHUHBI.
OCHOBHBIE YHCJIOBBIE XapAaKTEPUCTHKU JHUCKPETHOW CIIy4ailHOU
BEJIMYMHBI U UX CBOMCTBA.

7 3aKkoHbI pacnpeejieHus JMCKPETHOM CIy4ailHON BeJTHYHHBI. 2 —
HenpepbiBHBIE ciy4daiiHble BeJWYMHbBI M HX YHCJI0BbIE 2 —
XapaKTepPUCTHKH.

8 HemnpepsiBHass cinydaitHas BenuunHa. DOyHKUMS —pacnpeeseHus
BEPOATHOCTE M  IUIOTHOCTh  PACHPEACIICHUS  HENPEPBIBHON
ciny4yailHOM BenuuuHbl. (OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKU
HEMPEPHIBHOM CIIy4allHOW BEJIMYUHBI.




9. 3aKkoHBbI pacnpee/ieHUs HeNPePbIBHOM CIy4allHOI BeJTHYHHBI. 2

Paznen 3. OcHOBBI MaTeMATHYECKOH CTATHCTHKHU

10-11.| PAabI 1 MX YHCI0BbIEC XaPAKTEPHUCTHKH. 4 -
BapruanMoOHHBINA psii, JUCKPETHBIN psll, MHTEPBAIBHBIM pAl U HX
YHCJIOBBIE XaPAKTEPUCTHUKH.

12 | IlpoBepka CTATHCTHYECKUX THIIOTE3

Bcero 24 2

4.5. [lepeueHb TeM J1a00pPATOPHBIX PadOT.
JlaGopatopHbie pabOThI HE PETYCMOTPEHBI.

4.6. Buabl caMoCTOATEIbHOH padoThl CTYJI€HTOB U NepeyeHb Y4eOHO-MeTOAUYECKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHON PadoThl 00y4al0IIUXCS

4.6.1. TIloAroroBKa K ayIMTOPHBLIM 3aHATHAM

OcHoBHOH (hopmoit yueOHOU pabOThl CTYIEHTOB OUYHOW (OpMBI OOy4YEHUS SBISETCS
U3y4eHHE JIEKIMW, B YCJIOBHUAX 3a04HON (OpMBI OOYYEHHsT — CaMOCTOsTEeNbHAs paboTa Hax
y4eOHBIM MaTEPHATIOM.

AyIUTOpHBIE 3aHATHUS TIPOBOASTCS B BUJIE JIGKIIUN M MMPAKTHYECKUX 3aHATHHA.

Marepuansl JIEKUUH SBISIOTCS OCHOBOW JAJISi MOJAIOTOBKH CTYJEHTA K NPaKTHUYECKUM
3aHATHUSM.

[Ipu NOArOTOBKE K ayJUTOPHBIM 3aHATHUAM CTYIEHT JOJKEH:

— M3YYHTh MaTepHaJIbl JIEKIIUH U MPAKTUICCKUX 3aHITHH;

— 1opaboTaTh HaJ OCHOBHOM U JIOMOJHUTEIBHOMN JTUTEPATypOil 110 U3ydaeMol TeMe;

— 3aKOHCIIEKTHUPOBATh HEOOXOAWMBIM MaTepuaj, BBIHOCHMBI Ha CaMOCTOSITEIBHOE

U3yUYEHHUE;

— MOATOTOBHUTHCS K OMPOCY Ha MPAKTHUYECKUX 3aHATHIX — BEIYYUTh OCHOBHBIE (DOPMYJIBI

U OIIpEeJIeIICHUS;

— MpOpemaTh 3a/1a4H, 33/IaHHbIe B KAYEeCTBE JOMAITHETO 3aaHuUs;

— BBIIIOJIHUTh UHJIMBUAYAJIEHOE JOMAIlIHEE 3a/JaHHeE.

OCHOBHOH TIETIHIO MTPAKTUYECKUX 3aHATHH SBISIETCS PEIICHHE OCHOBHBIX THUIIOBBIX 3a7a4
[0 TEOPUHM BEPOSITHOCTEH, a TakKe KOHTPOJIb 3a CTENEeHbIO YCBOCHMS MPOHIEHHOTrO
TEOPETUYECKOTO0 W TPAKTUYECKOTO  Marepuaia, XOJOM  BBHINOJIHEHHUS  CTyIEHTaMHU
CaMOCTOSITENIbHON PabOThl M MHIMBUAYAJIBHOTO IOMAITHETO 3aJaHHsL.

CamocrosiTenbHass paboTa MOXKET BBINOJNHITHCS B OOBIUHBIX Y4YEOHBIX ayJUTOPHUSIX, B
ayaUTOpUsAX 00OpPYJOBAHHBIX KOMIBIOTEpAMH C BBIXOJOM B MHTEpHeET, a TakKe B UYHUTAIbHBIX
3ajax OWONMOTEKH, TIEe MOXKHO TIIONYYUTh HEOOXOJMMBIE METOJUYECKHEe YKa3aHusi U
CHeLHATbHYIO JTUTepaTypy M0 TUCIUILIIHHE.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE PETYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguyeckux pador
Pedeparsl, pacueTHO-Tpaduueckue paboThl HE TPETYCMOTPEHBI.

4.6.4. TlepeuyeHn TeM U Y4eOHO-MeTOAHYECKOr0 odecreyeHust IS
CaMOCTOSITEJILHOM pa0doThI 00y4arommxcst
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O0BéMm, u
. opMma
Ne /| Tema camocTosiTensHOM paboThl | Y4eOHO-METOAUYECKOE 00ECIICUCHIE Gop
oOydeHus
OYHasABa0YHas
Pa3nea 1. Cayuaiinbie coObITHS. BhIunc/ieHne BeposiTHOCTEH 10 20
CJIyYaiiHbIX COOBITHIA.
Tema 1. OchogHble nomsmus. Kpemep H. III. Teopus BeposiTHOCTEH HU
MeopuiL e O}ZmHocmeIZ MaTeMaTHU4YeCKasA CTAaTHCTHKA:. y‘{66HI/IK JUIA
C P . P 6 ) CTYOCHTOB  BY30B, OOyJarOIIUXCsi  II0
JAy4aurble cCoOoblmus U ux SKOHOMHYECKUM crenmansaoctam/ H. 1L
suobl. Knaccuyeckoe, Kpemep — M.: KOHUTU-JIAHA, 2010. - 551
cmamucmu4ecKoe, c.
ceomempuieckoe u https://may.alleng.org/d/math/math328.htm
aKcuoMamieckoe onpedenenis I'mypman B.E. Teopus BeposTHOCTEH H
MareMmaTuieckas craTuctuka. — M.: Beicias
6EPOAINHOCMU. mkona, 2003. —479c.
1. OcHoBHbIE HOPMYITBI https://may.alleng.org/d/math/math321.htm 2 5
KOMOMHATOPUKH (COUeTaHus,
pa3MelleHus, IEPECTAHOBKHU
0€e3 NOBTOPEHUH U C
MTOBTOPCHHSMHU ).
OTHOCHUTENBHAS YacTOTa U
CTAaTUCTUYECKAS] BEPOATHOCTb.
I'eomerpuueckas
BEPOATHOCTD.
Tevia 2. Teopemwl ciooicerus u Kpemep H. III. Teopuss BeposiTHOCTEH HU
ymmmquomuux MaT€MaTH4YCCKasa CTaTHCTHUKA: y‘I€6HI/IK JUIA
) CTYICHTOB  BY30B, OOyYamOIIUXCA  II0
3KOHOMHUYCCKHUM CHeI_[I/IaJ'ILHOCTﬂM/ H. III.
Teopema croxeHus Kpemep — M.: KOHUTU-JAHA, 2010. - 551
BEPOSITHOCTEW JUIs c.
HECOBMECTHBIX COOBITHIA. https://may.alleng.org/d/math/math328.htm
TeopeMa CIOKEHHS I'mypman B.E. Teopus BeposTHOCTEH u
BeDOSTHOCTEH IS MareMmaTruueckas cratuctuka. — M.: Boicias
p A mkona, 2003. — 479c.
2. COBMECTHBIX COOBITHIA. https://may.alleng.org/d/math/math321.htm 2 3
TeopeMma yMHOXKEHUSA
BEPOATHOCTEM JJIsI
HE3aBUCHUMBIX COOBITHIA.
Teopema yMHOXEHHUS
BEPOSATHOCTEM JJIsSI 3aBUCUMBIX
coObITHii. BeposTHOCTB
MOSIBJICHUST XOTS OBl OJTHOTO U3
COOBITHIA.
Tema 3. Iomas egposimuocmy, Kpemep H. III. Teopus BeposiTHOCTEH H
@Wﬂbl&lﬁm MaTeMaTH4dYeCKasa CTAaTHUCTHUKA: yqe6Hm< JJIsA
CTYyJIECHTOB  BY30B, OOy4YarOIUXCS  TIO
SKOHOMHYECKHMM crenuainbHocTsM/ H. 111
Kpemep — M.: KOHUTU-JAHA, 2010. - 551
3. c. 2 4
https://may.alleng.org/d/math/math328.htm
I'mypman B.E. Teopuss BepodTrHOCTEH U
MaTeMaTH4ecKas cTaTUCTUKA. — M.: Bricias
mkoia, 2003. —479c.
https://may.alleng.org/d/math/math321.htm
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Tema 4. [losmophvie
He3a6UCUMbLe UCNBIMAHUSL.
®opmyna bepnyim.
HauseposTHelimee 4ucio
HOSABJICHUSI COOBITHS.
JloxanpHas 1 MHTErpagbHas

Kpemep H. III. Teopust BeposTHOCTEH U
MaTeMaTHYecKasi CTaTUCTHKA: YYCOHHK st
CTYJICHTOB  BY30B, OOydYarOIIUXCsi IO
9KOHOMHYECKUM crenuansHocTssv/ H. 1.
Kpemep — M.: OHUTU-JIAHA, 2010. - 551
c.
https://may.alleng.org/d/math/math328.htm

I'mypman B.E. Teopus BepostHocTeit m | 4 8
Teopemsl Jlamnaca. Popmyiia MaTeMaTH4YecKasi CTaTUCTHKA. — M.: Belcmiast
IIyaccona. BeposarHocts mkona, 2003. —479c.
OTKJIOHEHHS OTHOCHTEIILHOU https://may.alleng.org/d/math/math321.htm
YacCTOTHI OT IMOCTOSAHHOMN
BEPOATHOCTU B HE3AaBHUCHUMBIX
HUCIIbITAHUAX.
Paznen 2. Cayyaiinbie BeJIMYHHBI. 3aKOHBI pacnpe/iejeHus u 12 29
YUCJI0BBIC XaPAKTCPUCTUKHA CJIy‘lﬁﬁHLIX BCJINYHH.
Tema 5. Juckpemuvie ciyuaiinvie Kpemep H. III. Teopus BeposiTHOCTEH U
MaTeMaTH4ecKas CTATHUCTUKA: Yy4eOHHK
B8EIUYUHBL U UX YUCTIO8bLE
JUSL CTYJCHTOB BY30B, OOYYarOIIUXCS IO
Xapakmepucmuxu. SKOHOMHUECKUM crieransHocTsiv/ H. 111
3akoH pacnpeaenenus J{CB, Kpemep — M.: JOHUTU-JAHA, 2010. -
551 c.
(hyHKIHS pacripeaesieHUs
i . N https://may.alleng.org/d/math/math328.htm
JUCKPETHOHU CIIyYanHOU "
I'mypman B.E. Teopus BeposiTHOCTEH H
BEIMYUHEL. OCHOBHBIC YHCIOBBIC | \iareviariueckas  cratHeTHRa. — M.
XapaKTEPUCTHKHU JIUCKPETHOU Beicmas mxoma, 2003. —479c¢.
CIIy4YaliHOM BEJIMYMHBIL: https://may.alleng.org/d/math/math321.htm
MaATEMATHYCCKOC OXXHUJJaHUE, 6 10
AUCTepCust, CpcaHEC
KBaAPATHICCKOC OTKIIOHCHHUC.
buHOMUaNBHBIN 3aKOH
pacrnpeneneHus, 3aK0H
pactpenenenus [lyaccona,
r€OMETPUUYECKUI 3aKOH
paclpeieneHus,
TUIIEPTEOMETPUYECKUI 3aKOH
pacnpeaciiCHu. TeOpCTI/I‘IeCKI/Ie
MOMCECHTHI.
Tema 6. Henpepuighvie Kpemep H. III. Teopust BeposiTHOCTEH U
. MareMaTHYecKasi CTAaTHCTHKA: y4eOHHK
ClIy4auHble 6eUYUHbL U UX
JUISL CTYJICHTOB BY30B, OOYYarOIINXCS TI0
HUCI06ble XApAKMePUCMUKU. SKOHOMHYECKHM crermansaoctsm/ H. 111
DYHKIUSA U TNTIOTHOCTh Kpemep — M.: IOHUTU-JTAHA, 2010. -
pacrpeneseHust BEpOATHOCTU 331 e.
https://may.alleng.org/d/math/math328.htm
HCB. OcHoBHBIE YHCTTOBBIE -
) I'mypman B.E. Teopust BeposiTHOCTEH H
xapakrepuctiku HCB: MaTeMaTH4ecKas CTaTHCTHKA. — M. 6 12

MaTeMaTHYECKOe 0XKHUAAHUE,
JUCIIEpPCHs, CpeHee
KBaJpaTHYECKOE OTKIOHEHHE.
PaBHOMEpHBIN 3aK0H
pacrpeieneHns, ToKa3aTeabHbIMI,
HOpMaJIbHBINA. DyHKIUSA
HAJICKHOCTH.

Beicuias mikona, 2003. —479c.
https://may.alleng.org/d/math/math321.htm
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Pa3nen 3. OcHOBEI
MATEMATHYECKOU CTATUCTUKH

14

22

Tema 7. QOcHOBHBIE TOHATHUSA
MATEeMATHYECKOI CTATHCTHKH.

['eHepanbHas  COBOKYIIHOCTh U
BbIOOpKa.  CyThb  BBIOOPOUYHOTO
METOAA. Bunst BbIOOPOYHBIX
[pacIpeiesIieHnd, UX CBA3b APYr C
npyroM. Ilomuron. I'mcrorpamma.

OMnupudeckas QyHKINS.

ToueuHble OLIEHKM MapameTpoB
TEOPETUYECKUX paCIpEACIICHUH U
X CBOMCTBA. NHTtepBanbHbIC
OLICHKU. WNuTepBanbHOE
OLICHUBAHHE 11apamMeTpoB
HOPMAaJIbHOT'O paclpeiesiCHUs.

Kpemep H. III. Teopus BeposiTHOCTEH H
MaTeMaTHJeckass CTAaTUCTHKA: YUeOHHK
JUIL CTYJCHTOB BY30B, OOYyYaroIIUXCs IO
SKOHOMMYECKUM crerranbHocTsm/ H. 111
Kpemep — M.: IOHUTU-TAHA, 2010. -
551 c.
https://may.alleng.org/d/math/math328.htm
I'mypman B.E. Teopus BeposTHOCTEH U
MaTeMaTH4ecKas CTaTHCTHKA. — M.:
Bricmias mkoma, 2003. —479c.
https://may.alleng.org/d/math/math321.htm

10

Tema 8. IIpoBepka
CTATHCTHYECKUX THUIOTE3.

Ilonsitue 0 CTaTUCTHYECKOM
[IPOBEPKE TUIIOTE3. Omnbku
repBoro u BToporo poja. IIposepka
CUIIOTE3 O 3aKOHaX M IapameTpax
[pacrpeieeHusl.

10

12

Bcero

36

64

S. DoH/ OLIEHOYHBIX CPEACTB I NPOBeACHNUA MPOMEKYTOYHOM aTTeCTAlluH

[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEXKYTOUYHOM aTTecTaluu
00yyaroImuxcs ¢ MepeyHeM KOMITETEHIIMH, ONHMCaHUEeM IoKa3aTeneil 1 KpUTepueB OLEHUBAHUS
KOMHGTGHHHﬁ, [IKaJI OOCHUBAaHWA, TUIIOBBIC KOHTPOJIBHBIC 3aaHWsA U METOJAUUCCKHUE MAaTCPUAJIbL
IIPEICTABIICHBI B IPUJIOKEHUH K HACTOSALIEH ITPOrpaMme.

6. YueOHO-MeTOANYECKOE 00ecneYyeHue JUCITHIIIINHBI

6.1.

Pexomenayemas aureparypa

6.1.1. OcHoBHast MTEpaTypa

NQ H/H ABTOp, Ha3BaHUEC, MCCTO U3JaHUA, U31-BO, I'OAd U3JaHUsA, KOIUYCCTBO KOH'BO 9K3.
CTpaHHmI B OuOI.

Bynaeik, I'. M. COopHHK 3a/1a4 ¥ YITPaKHEHUI TIO BBICIIEH
MaTeMaTHKe : yaeOHoe rmocodue st By3oB / I'. M. Bynapik. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 332 ¢. — ISBN S EKTHOHHLL

1 978-5-8114-9473-6. — TekcT : »nekTpoHHBIH // JIaHb : 3eKTpoHHO- R
oubmmoreunas cucrema. — URL: ttps://e.lanbook.com/book/195479 peeype
(mara oopamienus: 20.04..2023). — Pexxum goctyma: uist aBTOpH3.
T10JIb30BATENEH.

2 I'mypman, B. E. Teopuss BeposiTHOCTE HM MaTeMaTH4ecKas 10
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craTuctuka : y4ueb. mus By3oB / B. E. 'mypman. — 12-e uza. — M. :
FOpaiit, 2022. — 479 c. — (Bsiciiee o6pazoBanue)

3aitiieB M.A. Briciias MmaTemMaTnka: y4eOHHK JIJIS1 CTYICHTOB 15

3 CeITbCKOXO03sHUCTBeHHBIX By30B M.: JIpoda 2005- 398 c.
Kpewmep H.III. Beiciiasi MaTemMaTuka j1si SKOHOMUCTOB: Y UeOHHUK
4 JUTSL CTYZICHTOB BBICIIIUX YUEOHBIX 3aBEACHUH, 00 YJaIOIIIXCS 110 11
SKOHOMMYECKUM crienuaibHoctam. M.: FOHUTH, 2010 - 608 ¢
[Mumnages, B. C. Breicimasi MaTemaTtnka : y4eOHHUK ISl CTYJICHTOB
5 yueOHnbIx 3aBeaenuit / B. C. llumaues. — M. : UTH®PA-M, 2023. — 10
479 c. — (Boiciiee oOpa3zoBaHue)
6.1.2. JlonosiHUTEIbHAS JIUTEPATYypa
Ne /1 ABTOp, Ha3BaHUE, MECTO U3IAHUS, U3]1-BO, TOJI U3IaHUSI, KOTUIECTBO CTPAHHI]
1 I'eBopksn II. C. Beoicmmas MmaremaTtuka. JluneitHas anreOpa u aHaJIUTHYeCKas
reomerpust. — M.: DUSMATIINT, 2011. — 208 c.
Kpemep H.ILL.. u np. Beiciias MmaTrematuka ajst 3KOHOMUCTOB: [IpakThkyM /Ui CTYAEHTOB
o | BY30B, 00yJaromuXxcs Mo dKoHOMUYecKuM criermaibaocTsm / [H.IL. Kpemep. u ap.]; mox
pen. mpod. H.III. Kpemepa. — 2-¢ u3a., nepepad u mom. — M.: FTOHUTU-IIAHA, 2007. —
479 c.
I'mypman, B. E. PykoBOACTBO K pELICHHIO 3aJady [0 TEOPUU BEPOATHOCTEM U
3 | MaTeMaTH4YeCcKOl cTaTUCTHKE : y4eb. mocob. 1 By30B / B. E. 'mypman. — 11-e u3g.,
nepepad. u gomn. — M. : FOpaiit, 2022. — 406 c. — (Bsicmiee o6pa3oBanue)
Jlyury K.H., ITucemennsiit JI.T. u np. COOpHMK 3a7a4 1O BbICIIEH MaTeMaTHKe. 1 Kypc
4 |/ KH. Jlynry, A.T. Ilucemennsrii, C.H. ®eaun, F0.A. llleBuenko. — 7-e u3g. — M.:
Atipuc-nipecc, 2008. — 576 c.
5 [Tucemennsiii J[.T. Koncnekr nexkumii mo Beicuieid matematuke. M.: Alipuc-Ilpecc,

2011- 608 c

6.1.3. [lepuoanueckue U3IaHUA
He npenycmoTtpeHsl.

6.1.4. MeToguyeckne yKa3aHus JJsl 00y4AIOIIHUXCS 0 OCBOEHHUIO JUCIUIIUHBI
MeTtoauueckre yKa3aHus HaXOJSTCS B CTaIuU Pa3padOTKH

6.2. IlepeuyeHb pecypcoB HMH(POPMALMOHHO-TEIEKOMMYHHKALMOHHOH  CeTH

«HHTepHeTr» (naJsee - ceTb «MHTEPHET)), HEOOXOAUMBIX [IJIsl OCBOCHUSA M CIUIJINHbBI

Ne i/t

HazBaHue nHTEpHET-pecypca, aipec U peKUM JOCTyNa

MarteMaTuueckoe 06pa30BaHI/Ie. OGIJ.IC,Z[OCTyTIHaH QJICKTPOHHAA Oononuorexa

1 [Onekrponnsiii pecype]. URL: https://www.mathedu.ru (mata oGpareHwus:
20.04.2023).

’ Hayunas 6ubnmoreka oTKpbITOro foctyna [DnexkTpoHHsIi pecype]. URL:
https://cyberleninka.ru (mata oopamenus: 20.04.2023).
Obmmepoccuiickuit MaTeMaTuyecKuii mopran (MHPOpMaIMOHHAs CUCTEMA)

3 [DnexTponnsiit pecypc]. URL: http://www.mathnet.ru (nara ooparnenns: 20.04.2023)

4 DNEeKTPOHHO-0MOIMOTeYHAas cUCTeMa «Y HUBEPCUTETCKasi OMOIMOTEeKa OHIIAHY.
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‘ [DnexTponnsiit pecypc]. URL: https://biblioclub.ru (nara ooparmenus: 20.04.2023). ‘

6.3. CpeacrBa obecnie4yeHUs1 OCBOCHM S AUCHUNIIUHBI

6.3.1. KomnboTepHbie o0yyaomue U KOHTPOJHPYIOIIHe MPOrpaMMbl

DyHKIUS TPOTPAMMHOT0 00eCTIeYeHUs
Ne | Bun yue6Horo | HammeHoBaHMe MporpaMMHOTO MOLGIIL
/1 3aHATHS o0ecreueHus KOHTPOJIb ISPy obOyuaromias
romias
1 JleknmonHble, |(CHCTEMa TMCTAHIIMOHHOTO + + +
npaktudeckue ooyuenus Moodle

6.3.2. Ayamo- ¥ BHI€0N0OCO0Us

He npenycMmoTrpeHsl.

6.3.3. KomnbloTepHbIe MPpe3eHTANNN Y4eOHBIX KypPCOB

He npenycMoTpeHsl.

7. Onucanue MaTePUAJIbHO-TEXHMYECKO 0a3bl, HEOOXO0AMMOM /Il OCYLIEeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumenoBanue o6opynoBas-

Ne | HBIX yueOHBIX KAOMHETOB, [Iepeuenb OCHOBHOTO 00OPYI0BaHUS, TPUOOPOB U
/Tl | OOBEKTOB JUISI IPOBEICHUS MaTepuaoB
3aHATUN

1 |I-317 - aymuropus st |Croix aya. — 10 mT., cron — 9 mt., mkad s npud. — 3 mr.,
IpOBE/EHUS JIAOOPAaTOPHBIX, |CTya YydeHnd. — 31 mr.,, pgocka Jj/rexmok. — 1 1T,
CEMHHapPCKUX 1 | 000pyAOBaHKE ISl JTaOOPATOPHBIX PadOT MO MOJIEKYIISIPHOM
HNPaKTUYECKUX 3aHATHH, | pU3uKe W TepMOAMHAMUKU  (37.  IIUT, TNPOOUPKH,
TPYIIOBBIX M | TEXHUYECKHE BECHI, MUMETKH, TPYIIIa)

WHIVBUIYAIbHBIX

2 |I-322 — aymwropuss jns | llkad ¢ 3/ 8. — 6 mwit., ceid-2 mT., Kpecio — 2 mrT., cToi 1
CaMOCTOsTeNIbHOW paboThl U |TyMO. — 13 mrt., cTon AByXTymMO. — | mT., cTon ayAa. — 5 wmrT.,
WHIUBUTYATbHBIX mkad g ox. — 1 mr., cryn imab. — 1 mrT., cTyn yaeHud. — 6
KOHCYJIbTAIIHH IIT., CTYJ I/MATKHUM. — 17 1WT., KOMIBIOTEp — 2 WIT., (b/pe3ax

— 1 mr., MOY — 1 mit., npunTep — 2 mIT.

3 [I'-8324 — aymutopus i |Cron ayn. — 15 mr., cros oqHOTYMO. — 1 IIT., CTYJ y4eHHud. —
mpoBeeHus jabopaTopHbIX, |31 mT., mMOCKa A/TeX.MOK. — 1 MIT., JEMOHCTpPAIMOHHBIC
CEeMMHAPCKHUX U | MaTepHAaIbI
MPAKTHYECKUX 3aHATHH,

TPYIIOBBIX u
WHIMBUTYaJTbHBIX
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8. MexxaucuuninuHapHbie CBSI3H

IIporoxkoa

corjiaCoBaHus pa60qel71 MporpamMmebl C IpyruMu 1UCHUIINIMHAMHA

HaumeHnoBaHue qUCIUILINHBI,
C KOTOpPOH ITPOBOANIOCH

Kadenpa, ¢ kotopoit
IIPOBOJIMIIOCH COTJIACOBAHHE

[Ipennoxxenus: 00 M3MEHEHUSX

B paboueii mporpamme.
3axiaroyeHue 00 uTorax

COorjiaCoBaHuc
corjiaCoBaHusA
((yqe6HO'I/ICCJICZ[OBaTeJIbCKaSI
TexHomornu Msaca u
pa60Ta» CcorjaCoBaHoO

MSCOIIPOTYKTOB
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Jluct nu3MeHeHuit pabodeii mporpaMMbl

Mpniaoxenne 1

Howmep
W3MEHCHUS

Howmep
MIPOTOKOJIA
3aceJaHus

kadeapsl U gaTa

CtpaHuiisl ¢
H3MEHEHUIMA

IlepedeHp OTKOppEK-
TUPOBAHHBIX ITYHKTOB

[Tonmucek 3aBe-
JTYIOIIIETO
Kadeapoit
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IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTD,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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IIpuaoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA3ZOBATEJIbHOE
YUPEXJIEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKU T'OCYJAPCTBEHHbBIN
ATPAPHBII VHUBEPCUTET UMEHHU K.E. BOPOILNJIOBA»

®OH/I OHEHOYHbIX CPEIACTB
no aucuuiuinHe (Moayito) «Teopust BeposTHOCTEH M MaTeMaTHYeCKasi CTATUCTUKA

Hanpasnenne moarorosku: 19.03.02 IIpoayKThl MUTAaHHUS U3 PACTUTEIBHOTO CHIPbS

Hanpasnennocts (mpoduib) TexHonorus xiaeda, KOHIUTEPCKUX U MaKaPOHHBIX U3l

YpoBeHb npodeccrnoHalbHOTO 00pa3oBaHus: OakagaBpuar

I'ox Hauama moaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIETEHIIUIA, COOTHECEHHBIX C HHIUKATOPAMM JJOCTUXXEHUS KOMIETEHIHUMI, C YKASAHUEM 3TAIIOB UX
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon DopMyJIHpPOBKA NHpukatopsl Otan IInanupyemslie HanmeHnoBanue monyneil u HanmMeHoBaHME OLIEHOUHOTO
KOHTPO- | KOHTPOJIUpPYEeMOH TIOCTYDKCHUS (ypoBeHbB) pe3yIbTaThl (vr) pa3aesioB AUCITUTUTHHB cpelcTBa
JUPYEMO KOMIIETEHIINHT KOMIIETEHIINHT OCBOCHHUS o0OydeHus Texymmit [IpomexxyTouHa
1 KOMIIC- KOMIICTCHIIM KOHTPOJIb g arrecrauusd
TEHIINN
OIIK-2 | Cniocoben OIIK-2.1 ITepsoiii oTan | 3uaTh: ocHOBHBIE | Pazmen 1. CiyvaitHbie TecTbl 3auer

MIPUMEHATD OcyuiectBisier (moporoBblit MOHSTHS, coObITus. Boruncnenue 3aKpLITOro
OCHOBHBIE pacaCThI, YPOBEHE) TEPMUHOJIOTHIO, BEPOSITHOCTEN CIIy4alHBIX THma
3aKOHBI p | HAIMSHPYCT onpefeNeHuss M | COOBITHIA.
METO/IbI TOTTYHCHHBIC Metonpl  Teopuu | Pasgen 2. Cinyuaiinbie
HCCIIeIOBAaHU I Egiﬁ;ﬁiﬁ? 1 BEPOATHOCTEM M| BEIMHHBL. 3aKOHbI
€CTECTBEHHBIX BAKITIOUCHIE 110 MaTeMaTU4eCKON paclpeeneHus 1 1HCIOBbIe
HayK T | npoBeneHHbIM CTaTUCTUKH  KaK | XapaKTEPUCTHKHU CIy4alHbIX
peLIeHus aHANM3aM, CpPEeACTBO BEJIMYHH.
3a1a4 UCIBITAHUSIM U (I)OpMI/IpOBaHI/I}I Pa3,uen 3. OCHOBEI
npo(ecCUoHaNl | UCClieJOBAHUSIM. dbyHIaMEHTANBHBI | MAaTEMAaTHUYECKOU
bHOU X WU TOPUKIAJHBIX | CTATUCTHUKHU.
NEesITEIbHOCTH. 3HaHUU
Bropoii stan | YmeTb: Paznen 1. Cryuqaiinbie Tectsr 3auer
(mpoABUHYTHIA NPUMEHSTH coObITHs. Beruncnenue OTKPBITOTO
YPOBEHB) BePOATHOCTHBIE BEPOSATHOCTEH CITydalHBIX THna
COOBITHIA. (Bompocst
METOMEI I Pasnen 2. Cryuaitubie IUTSL OTIPOCa)
PCUICHIA THIOBBIX | po 1yiqpabr. 3aKoHBI
3ajpad. pacrpeieIeHUs] ¥ YMCIOBbIC
XapaKTEPUCTUKU CIyYalHbIX
BEJIWMYHH.
Paznen 3. OcHoBBI
MaTeMaTHYeCKOU




CTaTUCTHUKH.

Tpetnii ostan | Bnagers: Paznen 1. Cnyuaiinbie Pacuernas 3auer
(BBICOKMI IPAKTUYECKUM coObITHs. Boruncnenue pabora
YPOBCHB) [IPUMEHEHUEM BEPOSITHOCTEN CIIy4alHBIX
COBPEMEHHOTO COOBITHH.
Matemaruueckoro | Pasgen 2. Cinyuaiinbie
WHCTpyMEHTapHUst BEJIMYUHBI. 3aKOHBI
JUISL pEUIEHUS pacrpeieIeHus U YUCIOBbIE
npoeccoHaNbHbl | XapaKTEPUCTUKU CITYyYaiHbIX
X 3a/1a4. BEITMYMH.
Paznen 3. OcHOBEI
MaTeMaTUYECKOMN
CTaTUCTUKH.
OIIK-2.2 [lepBblii 3Tann | 3HATH: OCHOBHBIE Paznen 1. Cnyuaiinbie Tectbl 3auer
Cucrematusupyer | (OPOroOBBIH | MeTosBI COOPA, coObITHs. BeIuncienne 3aKPBITOTO
pe3yybTaTel YpOBEHb) CHCTEMATHU3alUH, BEPOSTHOCTEH CITydaitHbIX THIIa
HaydHBIX . MPEACTaBICHUS U COOBITHH.
HCCIICAOBAHMH. 06paGoTKH Paznen 2. Cnyuaiinbie
JKCIIEpHUMEHTANBHbIX | BETHIMHBL. 3aKOHBI
JAHHBIX. pacrpeieIeHus] ¥ YUCIOBbIE
XapaKTEPUCTUKU CIyYalHbIX
BEITUYMH.
Paznen 3. OcHOBBI
MaTeMaTUYECKOM
CTAaTUCTUKH.
Bropoii atan | YMerhb: Paznen 1. Coyuaiinbie TecTol 3auer
(IpOABHHYTHIA | nemOHCTpHpPOBATH coObITHs. Beruncnenue OTKPBITOTO
YPOBEHb) Pa3IIMYHbIC METObI | BEPOSITHOCTEH CITydailHbIX THIIA
COOBITHIA. (Borpocst

pELIECHUS TUIIOBBIX U
MPUKIAAHBIX 3aa4

Paznen 2. Cnyuaiinbie

IUIS OTIpoca)
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MaTEMaTHYECKOM BEJIMYHMHBI. 3aKOHBI
CTATUCTHKH B pacrpeeneHus U YUCIOBbIe
npo(eCcCUOHANbHOM | XaPAKTEPUCTUKH CITy4alHbIX
HESATEIbHOCTH. BCJIIMYHH.
Pa3nen 3. OcHOBEI
MaTeMaTH4YeCKOM
CTaTUCTHUKH.
Tpetuii sTan Baagers: naBeikamu | Pazgen 1. Crnyuaiiabie Pacuernas 3auer
(BBICOKHI BbIOOpA co0ObITHs. Bouucnenue pabora
YPOBEHb) OITHMAJIBHBIX BEPOATHOCTEN CydailHbIX
METOAOB PCHICHUA CO6BITPII>1.
TIPOCTCHILIIX Paznen 2. Cnyuaiinbie
CTAaTUCTUYCCKUX
— BEJIMYUHEBI. 3aKOHBI
pacripeneneHus U YUCIOBbIe
XapaKTePUCTHKU CITy4alHBIX
BCJIIMYMH.
Pasnen 3. OcHOBBI
MaTeMaTHIeCKOM
CTaTUCTHUKH.
OIIK-2.3 IMepebiii 5Tan | 3HATDH: Paznen 1. Cnyuaiinbie TecTol 3a4eT
Hpumensier (moporoBbii MaTeMaTUYECKUM coObITHs. Brrancnenne 3aKpBITOTO
MCTOABI YPOBEHb) MHCTPYMEHTapHH, BEPOSTHOCTEW CITyJaifHBIX Thma
MAaTEMATUYECCKOTI' O

aHaM3a MpH
OTIMCaHHU U
pelleHNH 32124 B
npodecCHOHAIBHO
H NesITETbHOCTH.

HEOOXOIMMBIH JIJIs
pereHus
MIPUKJIATHBIX
BEPOSITHOCTHBIX
3a7ad.

COOBITHIA.

Paznen 2. Cnyuaiinbie
BEJIHUYMHBI. 3aKOHBI
pacrpe/ielieHUs] ¥ YACIIOBBIE
XapaKTePUCTHKU CITy4alHBIX
BEJIHUYNH.

Paznen 3. OcHOBEI
MaTeMaTHIeCKOH
CTaTUCTHUKH.
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Bropoii atan Ymern: npumensts | Paznen 1. Cny4daitnbie Tectnl 3a4er
(IpOABUHYTHIA | MaTeMaTHUECKHil coObITHs. BrIuncienue OTKPBITOTO
YPOBCHB) anmapar BEPOSITHOCTEH CITydallHBIX THIIA
¢ hepeHInaATBHOT COOBITHIA. (Bompocs
0 ¥ MHTETPAILHOTO Paznen 2. Ciyyaitnbie AU omipoca)
HCUMCIICHHS BEJTMYUHBI. 3aKOHBI
byHKIHK 0HOf pacrpeieeHus] ¥ YUCIOBbIE
TepeMeHHOi B XapaKTEPUCTUKU CIydalHBIX
peleHnH BEJIUYMH.
MPUKJIaIHBIX 3aa4. Pasnen 3. OCHOEH
MaTeMaTHYeCKOM
CTaTUCTUKU.
Tpertuii sTan Baajners: Paznen 1. Cnyyaiinbie Pacuernas 3a4eT
(BI:ICOKI/Iﬁ crocobamu coOnITuA. Beluniciienue pa60Ta
YPOBCHB) MHTCPIPETALMH BEPOSITHOCTEH CITy4allHBIX
HOHy‘IeHHBIX CO6I)ITHI>1.
PE3YIILTATOB. Pa3nen 2. Cnyyqaiinbie
BEJIMYUHBI. 3aKOHBI
pacnpeneneHus U YUCIOBbIe
XapaKTEPUCTUKH CITyUYalHbBIX
BCJIUYHH.
Pasnen 3. OcHOBEI
MaTeMaTUYeCKOU
CTaTUCTUKU.
OIIK-2.4 IepBoiii oTart | 3HATH: METOBI Pazgen 1. Cnyuaiinbie TecTbl 3a4er
Hcmons3yer (moporosbIit MaTeMaTH4YECKOro coObITUs. Berunciienue 3aKpBITOTO
SHARMS YPOBEHD) MOJIEIPOBAHMS, BEPOSITHOCTEH CITy4aifHBIX THTIA
MaTeMaTU4eCcKOro TEOpCTIIECKOro 1 COOBITHI. .
MOJICITPOBAHIIS 9KCTIEPUMEHTATLHOT Pazpen 2. Cnyyaiinbie
BEJIMYUHBI. 3aKOHBI

IIpu pCUICHUN

0 UCCIEIOBAHUS I
pelIeHus 3a1a4 B

pacrpeeneHus ¥ YUCIOBbIE
XapaKTEPUCTUKH CITyYalHbIX

23




3aJa4 B
npodeccuoHaIbH
OM JICATCIbHOCTH.

npodeCcCHOHANBHONW | BEIUYHUH.
JEATENHLHOCTH. Pasnen 3. OcHOBBI
MaTeMaTH4YeCKOM
CTaTUCTUKU.

Bropoii atan VYmern: BbIOMparh | Pazmen 1. Ciydaiinbie Tectnl 3a4eT
(MpOABUHYTHIA | y  ycHONB30BaTh | COOBITHA. BhIuncieHue OTKPBITOTO
YPOBEHb) HEOOXOMMBIC BEPOSITHOCTEH CIIydalfHBIX T

MaTEMaTHYECKUE COOBITHI. (Bompock!

METObI u | Paznen 2. Ciryuaiinele JUIA OIpoca)

BBIYMCIUTEIIHLHEIC BCJIIMYUHBI. 3aKOHBI

CpelCTBa, a TaK)Ke | pacmpeneieHUs U YUCIOBbBIC

TaOJIULIBI U | XapaKTEePUCTUKHU CIy4alHbIX

CIIPaBOYHHKH, BEIUYHMH.

JIOBOJIUTE Pasnen 3. OcHOBBI

pelieHue  3aJavyd | MaTeMaTHYEeCKOM

0 HEeOOXOAUMOI'0 | CTATUCTHKH.

pe3ysbTaTa.
Tperuii sTan Buaaners: HaBbikamu | Paznen 1. Crydaiinbie Pacuernas 3a4er
(BBICOKHI OLICHUBAHU H | coOBITHA. Beluncienue pabora
YPOBEH) aHaM3a BEPOATHOCTEN CIydailHbIX

uH(pOpMaIY, COOBITHH.

TOTy4eHHOU B | Paznen 2. Cnyuaiinbie

pe3yAbTare pelieHus | BETMYUHbBI. 3aKOHbI

ITOCTABJICHHBIX pacrtpeneneHus U YUCIOBbIe

3aa4. XapaKTEPUCTUKU CIyYalHbIX

BEJIUYHH.
Pasnen 3. OcHOBBI
MaTeMaTHIeCKOHN
CTaTUCTHKH.
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2. OMIUCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIUS
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI

OLEHUBAHUA
Ne | Haumeno Kparkas [pencrasne- Kpurepun oneHnBanus kana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
I | ONEHOYHO | OIIGHOYHOTO CPEACTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donge
1. Tect Cucrema TectoBbIe B tecre BeImonHeEHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aIaHAl «Omauunoy (5)
3aJaHHUH, TTO3BOJIIOIAS B Ttecte BeImomHeno Ooxee 75- | Onenka
U3MEpPUTh YPOBEHb 89% 3amanuit «Xopouioy» (4)
3HAHUU. B Ttecre BemonHeHo 60-74% | Onenxa
3aJaHui «Yooenemsopum
envroy (3)
B Tecre BpimonHeHo MeHee 60% | OreHka
3aJaHuI «Heyoosnemeopu
menvHo» (2)
Bonpmias dacte ompenenenuii | OneHka
He IpeJCTaBIICHa, mbo | «Heydosremesopu
MpeacTaBlIieHa C  TpyObIMH | menvHo» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJISIECT orpocy TpeIoIaracMele otBeThl; | «Omauunoy (5)
OIICHUTH KPYTO030D, MIPaBUIBHO HCTIOB30BaH
YMCHHE JIOTHICCKU aIropuT™M  O0OCHOBaHUH  BO
ITOCTPOUTH OTBET, BpeMs  PacCyXICHHUH,  ecTb
YMEHHUE JIOTUKA PacCyKJIEHUN.
IIPOAEMOHCTPUPOBATh [IponemoHCTpUPOBaHBI OreHka
MOHOJIOTHYECKYIO PEYb MpeJnoyiaraeéMble  OTBETHI; €CTh | «Xopowioy» (4)
U MHBIC JOTHKa  PacCyXAEHWil,  HO
KOMMYHHUKATHBHBIE HETOYHO HCTIOJb30BaH
HABBIKU. Y CTHBII 0IIpOC QITOPUTM  OOOCHOBaHMH  BO
oOmamaer 6oybIINMH BpeMs pacCyXICHHH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast TpearoiaraeMele  OTBETHI, HO | «Yooeremeopum
yCIoBus Ui HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(pOpPMaITLHOTO aIropuT™M  O0OCHOBaHUH  BO
0OIIeHHSI. BpeMsi paccyXIIeHHH;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHI HE
HOJHBIE.
OTBeTHI HE IPE/ICTABICHBI. Orenka
«Heydoeremeopu
menvHo» (2)
3. | Pacuerna | CpeactBo mpoBepKu Ilepeuenn IIpogemoHcTpUpOBaHO Ornenka
si padora | BIIaJICHUS HaBBIKAMH 3aJIaHuH, MOHUMaHKe METOAUKH pemeHus | «Omauunoy (5)
(peumieHue | MPUMEHEHUS BXO/SIIMX B | 3aJaul M €€ HpPHUMEHCHHE.
3aj1a4) IIOJIyYE€HHBIX 3HaHUU IO | pacdyeTHO- Pewenue Ka4eCTBEHHO
3apaHee ONpeleeHHONH | rpadudecky | oQopMIIEHO (akkypaTHOCTB,
METOJHKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3azad. TPaIUIIMOHHBIH WA
HETPaJULIMOHHBIA TOAXOA K
peleHnIo  3ajavyd.  3ajada
peleHa MpaBUiIbHO.
IIponeMoHCTpHPOBAHO Onenka
MIOHMMaHHE METOJMKH pelieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemienue
3a/1a4M MPaBUIBHO 0(OPMIICHO.
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pe3yiabTaTe NOABEACHUA

HUTOTOB TEKYIIEero
KOHTpOJsS.  3a4eT B
dbopme HUTOTOBOTO
KOHTPOJIA MpOBOAUTCHA
JUTSE 00yYarOIIMXCs,

KOTOpBIE HE CIIPABUIIUCH
C YacThIO 3aJaHuN
TEKYLIEr0 KOHTPOJISL.

3aJaHusl K
3a4ery

3aJaHUN

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPENCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH pemeHus | «Yooseremeopum
W YacTUYHOE €€ TpHMEHEHHe. | envHo» (3)
3agaua perieHa 9aCTUYHO.
3amada He pemieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ager BbIcTaBisieTCS B | TecToBble B tecte BemommaeHo 60-100% | «3aureHO»

B Tecte Brmonneno menee 60%
3aJaHUuN

«He 3auteHO»
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3. THIIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OHEHKHW 3HAHW, YMEHW, HABBIKOB 1 (MJIN)
ONBITA JESTEJIBHOCTH, XAPAKTEPU3YIOIAX DTANIBI ®OPMUPOBAHUS
KOMIETEHILUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

OueHo4HBbIE CPeICTBA 115 POBeIeHNUs TEKYIIero KOHTPOJIA
Tekymuil KOHTPOJIb OCYIIECTBISICTCS IMPEnojaBaTesieM AUCIUIUIMHBL NpPU TPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3a/laHUM, YCTHOT'O ONPOCa U PACYETHOU PabOTHI.

OIIK-2 Cnocoden NPUMEHATHL OCHOBHBLIE 3aKOHbLI U METOABI HCCIeI0BAHMI €CTeCTBEHHbIX
HaYK VI peIICHUs 3a1a4 HpO(l)GCCHOHaJILHOﬁ JCATC/IbHOCTH.

OIIK-2.1 OcymecTBasieT pacyerbl, AaHATU3UPYET MOJY4YCHHbIC Pe3yJbTaThbl H COCTaBJIsACT
3aKJ/II0YeHHe 110 NPOBeJeHHBIM AHAIN3aM, HCIIBITAHUSAM U HCCJIeI0BAHUSAM.

IlepBbIii 3Tanm (MOPOroBoi ypoBeHb) — MOKa3bIBaeT C(HPOPMHMPOBAHHOCTH IOKA3aTesIsi
KOMIIeTEHIIHH «3HATh»: OCHOBHbIE NMOHATHS, TEPMUHOJIOTHIO, ONpeaAeIeHUs U MeTOJbl
TeOpUHU BEPOSITHOCTEH M MaTeMATH4YeCKOH CTATHCTHKU KaK cpeacTBO (hOPMHPOBAHUS
(pyHIaMeHTATBbHBIX U MPUKJIATHBIX 3HAHUIA.

TecToBbIE 3aJaHUA 3aKpPbITOI'o THIIA

1. OcHOBHBIM 00BEKTOM, H3y4aeMbIM B TEOPUHU BEPOATHOCTEM, sIBJIAETCS
A) BEpOATHOCTB;

b) ciyudaiinoe cooObITHE;

B) cnyuaiiHoe ncnbiTaHue;

I') sxcniepuMeHT.

2. Cymmoii aByx coObIiTHil A U B Ha3bIBaeTcs

A) coObITHE, cocTosIIEe B MOSBICHUU XOTS OBl OJJHOTO U3 HUX;

B) cobriTHE, cocTOosAIIEe B TOSBIEHNUN TOJIBKO OJTHOTO U3 HUX;

B) cobbITHE, coCcTOsIIEE B COBMECTHOM IOSIBIEHUH 3TUX COOBITHI;
I') cobpITHE, COCTOsAIIEE B HETIOSBIIEHUH STUX COOBITHIA.

3. IlpousBeneHueM AByX coObITHIi A U B Ha3bIBaeTcs

A) coOpITHE, COCTOSAIIEE B HEMOSBICHUH dTUX COOBITHIA;

b) cobpiTHe, cocTosIee B TOSBICHUN XOTS ObI OJTHOTO U3 3TUX COOBITHIA;
B) coOpITHE, COCTOSIIIEE B MOSBICHHH TOJIBKO OJTHOTO U3 3TUX COOBITHIA;
I') cobpITHE, COCTOsAIIIEE B COBMECTHOM TOSIBIEHUU ATUX COOBITHIA.

4. BeposiTHOCTBI0 COOBLITHS A HA3BIBAIOT

A) oTHOILIEHHE OOIIero Yuciia BCEX BO3MOXKHBIX MCXOZOB N K YHUCIY OJaronpusATCTBYIOIIUX
ATOMY COOBITHIO HCXOO0B M;

b) oTHomeHne ynciaa 61aronpusITCTBYIOUIMX 3TOMY COOBITHIO HCXOA0B M K 00IIEMY YHCTY BCEX
BO3MO>KHBIX HCXOJI0B N;

B) oTHOCHTENBHAS YAaCTOTA MOSIBIICHHSI 3TOTO COOBITHS B TPOU3BEICHHBIX HCIIBITAHUSX;

') abconroTHast YacTOTa MOSIBJIIEHUS STOTO COOBITHSI B IPOU3BEACHHBIX UCIIBITAHUSAX.

5. CoObITHA Bl, B, geoes B, 00pa3yloT MOJHYIO TPYIIY COOBITHIA, €CJIH OHU
A) He3aBUCUMBI B COBOKYITHOCTH U CyMMa UX BEPOSTHOCTEN paBHA €IUHMUIIE;
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b) 3aBHCHMBI B COBOKYITHOCTH M CyMMa MX BEPOATHOCTEN HE paBHA €UHUIIC;
B) nonapHO HECOBMECTHBI ¥ CyMMa UX BEPOSITHOCTEH paBHA €MHHUILIE;
I') coBMECTHBI M cyMMa UX BEPOSATHOCTEN HE paBHA €MHHUIIE.

Kiroun
1 b
2 A
3 r
4 b
5 B

6.3a0anue na coomeemcmeue.
[Tpow3BoauTcss cepust U3 N TMOBTOPHBIX HE3aBUCUMBIX HCIBITAHUN, B KaKIOM M3 KOTOPBIX

BCPOATHOCTD IMOABJICHHUA coObITHS A MOCTOSIHHA U paBHa p.

Onpeneaure CcOOTBETCTBHE MeXAy (OPMYJI0ii pacuyera BepOSITHOCTH M Ha3BaHHEM
TeOpPeMbI:

Dopmyna pacuema Has3zeanue meopemol
1 k—np a) uHTerpaibHas TeopeMa Myaspa-Jlarmiaca
1. P, (K) » ——¢(X), re X=——"
v Npqg v Npq
k ~k ~n-k 0) JiokanpHasa TeopeMa Jlaruiaca
2. P, (K)=Cy p“q : P
k B) TeopeMa bepuymin
3R, =55 e A= ) reopena bepiy
4. B,(K) = D(X,) —D(X;), rue r) Teopema Ilyaccona

_ky—=np _ ky—np

X, = Xy =
* Jpg Tt npg

PesynbTatel opopMuTh B TaONIHIIE:

1 2 3 4
Karoun

1 2 3 4

a B T a

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH MOKA3aTesIsl
KOMIIETEHIIHH «YMETb»: INPHMEHATHh BEPOATHOCTHBIE METOAbI [IJIA PeLIeHUs THUIIOBBLIX
3ajad4.

3agaHus OTKPHITOrO THIA (BONPOCHI ISl ONPOCA):
1. OtHomieHue uucna OJATOMPUITCTBYIOMIMX HEKOTOPOMY COOBITHIO HMCXOJO0B M K oO0IemMy

m
4UCITy BCEX BO3MOXKHBIX HCXOIOB N, KoTopoe ompexmensgercsa mo ¢opmyne P =P(A)=—
n

Ha3bIBACTCH ...
Omeem Oatime 6 umenumenvbHom naoesice (mpu cio6a).
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2. OmocureribHas  9acToTa  (YacTOCTh)  TOSIBJICHUST  HEKOTOPOTO  coObituss A B
~ m
IPOM3BEACHHBIX HCIIBITAHMSX, T.C. P (A) = W(A) =—,
n
rae W(A) — OTHOCHUTEIIbHAs 4acToTa (Y4acToCTh) COOBITHS A; m — 4YHCIO WCHBITAHUU, B

KOTOPBIX TOSIBUJIOCH COOBITHE A; n — O0OIIee YUCIIO UCTIHITAHUI HA3bIBACTCS ...
Omeem oaiime 6 umenumenvHom naoexce (mpu cioea).

3. BeposITHOCTb COGBITHS, COCTOSIIETO B TOM, YTO Hayaady B3sTas TOYKA M3 MHOXKeCTBa O
g mesg mes g
IomajgeT B MHOXKECTBO © , KoTopas ompenensiercs mo Gopmyne P(A) =—G, rae :
mes

m
eSG — COOTBETCTBCHHO MCPbLI MHOKCCTB g 41 G , HA3bIBACTCA ...

4. CobbiTHe A + B, cocrosiee B MOSBICHUU XOTS ObI OJHOTO M3 HUX (uiu COOBITUS A, unu
coOBbITHSA B, uu 000UX BMECTE) Ha3bIBACTCH ...

5. Cobpitne A , 3aKJIF0YAIOIIEeCs B HEMOSBICHUH COOBITUS A, Ha3bIBAIOT ...
Omeem oavime 0OHUM CILOBOM.

Kunroun

1 KJIACCUYECKOE ONPEJIETICHUE BEPOSITHOCTH

2 CTaTUCTHUYECKOE ONPEAECICHUE BEPOATHOCTH

3. T€OMETPUYECKOE ONPEIETICHUE BEPOSITHOCTU

4 CYMMOM COOBITHIA.

5 MIPOTHBOMOJIOKHBIM

Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTe/s

KOMIIETECHIUH «BJAACTb»: BJaA€Tb MNPAKTHYCCKHM NPUMCEHCHUEM COBPEMEHHOI0
MaATEMATHYCCKOT0 HHCTPYMECHTAPUS 1JIsl PCHICHUS leO(l)eCCl/IOHaJ'leI)IX 3agav.

Pacuernas padora:

1. TIpaBnenue kommepueckoro OaHka BbeIOMpaeT u3 10 kaHaMgaTOB 3 ueioBeKa s
Ha3HAYCHMS Ha oduHakogvle NomxHOCTH. Bee 10 kaHIUAATOB UMEIOT paBHBIC IIAHCHI.
CKOJIBKO BCEBO3MOXHBIX IPYIIII MO 3 YEIOBEKA MOKHO COCTaBUTh U3 10 KaHauaaTOB?

2. TlpaBnenme xomMmepdeckoro OaHka BbiOMpaeT w3 10 kaHgumaTtoB 3 deloBeKa IS

Ha3HAUYEHMsS] Ha pasHvle NOKHOCTU. Bce 10 kaHIMIaTOB MMEIOT paBHbBIE LIAHCHI.

CKOJBKO BCEBO3MOKHBIX IPYMI MO 3 Y4eT0BEKa MOXKHO COCTaBUTh U3 10 kaHaAMAaTOB?

CKOJIBKO CYIIECTBYET CIIOCOO0B PACIIOIOKEHUS YETHIPEX JI0/ICH B ouepenn?

Ha xonkypc mpencraBieHsl & pa3iauuHbIX paboT. J[leHexxkHble mpemMun OyAyT

MNPUCYXXJCHBI TTO TPECM HOMHHALIUAM: OPUTHHAJIbHAsA HAay4YHasd HUACS; UCIIOJIb30BAHUC

How

COBPEMEHHOTO MAaTE€MaTUYeCKOro amnmnapara W [PUMEHEHHE KOMIIBIOTEPHOIO
obOecrieueHns. CKOJIBKO CYIIECTBYET CHOCOOOB pacmpefeNeHuss OJMHAKOBBIX
JIEHEXHBIX NpeMuii?

5. CKOJIBKO TPEX3HAYHBIX YHCET MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?

Kiroun

1. Tak xak paszau4HbBIC TPYIIBI U3 TPEX YENOBEK IOJDKHBI OTIMYATHCS TOJBKO COCTABOM
JIOZICH, T.€. IOPSJOK BHIOOpA TPEX YENIOBEK HEBAXKEH, TO MpUMeHseM (GopMyny coueTaHun
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0€3 TTOBTOPECHMIA:

10! 100 8-9-10
N=C}= == =120.
310-3)! AN 6
2. Tak Kak pasinuyHble TPYyNIbl U3 TPEX YEIOBEK JOJDKHBI OTJIMYATHCA WIM COCTaBOM

JFO/IeH, WM MOPSIKOM MX Pa3MEIICHUs Ha pa3Hble JOJDKHOCTH, T.€. TOPAIOK BBIOOpA Tpex
JIoIeH BaKEH, TO MPUMEHUM (OpMYITy pa3MeIrieHuil 0e3 MOBTOPEHHIA:

| |
N=AL =2 1% _g.9.10-720
(10-3! 7

3. | Tak kak MeEHSETCS TOJNBKO TOPSIOK PACIOJIOKEHHUS JIOJAEH B OYepeaH, TO KOJIUYECTBO
CIOCOOOB  pACIONIOKEHUS JIIOIEH B OYepedu COOTBETCTBYET KOJIMYECTBY CHOCOOOB
MEepPEeCTaBUTh WX OTHOCHTENBHO Ipyr npyra. [Ipumensem ¢dopMmylly mepecTaHOBOK 0e3
MOBTOPEHMIA:

N =P, =41=24.

4. | IIpeMun MOTYT OBITh IPUCYKJICHBI KaK TPEM pa3HbIM JIOASM, TaK U OJJTHOMY YEJIOBEKY BCE
TPU MMPEMHUHU 10 PASJIMIHBIM HOMHHALUAM, T.C. HUMECT MCCTO ITOBTOPCHUA pa60T. HpI/I 3TOM
MOPSZIOK TIPUCYKICHUS MPEMUH 110 HOMHHALIUSAM 3Ha4eHUs He uMeeT. [Ipumenum Gopmyny
COYETaHUH C TOBTOPECHUIMMU:

100 8-9-10

= =120.
37 6

=3
N =Cg = Cg+3—1 = C130 =

5. | Tak Kak mpu BBIOOPE M PACTIONIOKEHUH TpeX IU(p BaskeH MOPSAIOK PACIIOIOKEHHUs nudp B
qHcie U MUQPHI B YUCIE MOTYT TOBTOPSATHCS, TO IPUMEHUM (HOPMYITy Pa3MEUICHHUH C
MTOBTOPEHUSIMH:

N = As =5% =125,

OIIK - 2.2. CucreMaTH3UpYyeT pe3yJibTaThl HAYYHBIX HCC/IEI0BAHM.

ITepBblit 3Tanm (MOPOroBoOil YPOBeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH IMOKa3aTess
KOMIIETEHIIUM <«3HAThb»: OCHOBHbIE MeTOAbI cOOpa, CHCTeMaTHU3alllH, NpPeJCTaABJICHUS H
00padoTKHU IKCEPUMEHTAJbHBIX TAHHBIX.

TecToBblI€ 3aHaHUA 3aKPbITOI0 THUIIA

1. PaznuyHble 3HAYEHHS PU3HAKA HA3bIBAIOT

A) yacToramu;

b) BaprallMOHHBIM PSAAOM;

B) Bapuantamu;

I') AMCKPETHBIM PAIAOM.

2. COBOKYNHOCTH 3HAYEHHiIl MPU3HAKA, PACHOJIO0KEHHBIX B TMOPSAAKE BO3PACTAHHUS WJIH
yObIBAHUSI HA3BIBAIOT:

A) IUCKPETHBIM PSAOM;

b) panXkupoBaHHBIM BapHallMOHHBIM PSJIOM;

B) unTepBaabHBIM BapHAIIIOHHOM PSIIOM;

I') xkymynsaToi.

3. IucKpeTHBIH BApUANIMOHHBIN Psijl 3a1a€TCsl B BUIE

A) Tabnuisl, coieprkaliell IepeueHb BApUaHT U COOTBETCTBYIOUIMX UM YacToT;

b) Tabnuel, copeprkaliei rpaHULbl HHTEPBAIOB U COOTBETCTBYIOIINE YACTOTHI;
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B) TaGnuiel, cogep:xaiieil rpaHuIbl HHTEPBAJIOB, YaCTOThI, CEPEANHBI HHTEPBAJIOB,
HAKOIUIEHHbIE YaCTOThI, OTHOCUTEJIbHBIE YACTOThI, HAKOIUICHHbIE OTHOCUTENIbHbBIE YaCTOTHI;
') ynopsiioueHHBIX 110 BO3pACTaHUIO MM YOBIBAHUIO 3HAYCHU BapUaHT

4. IToanasi BepOSITHOCTD onpejessieTcs o popmy.ie:

1)
p.(B)= )P (A)

2) P(A) pi=1,2,...,0;

3) P(AA.A)=P(A)-P(A,)-P(A).

P(A) = P(B1) F)B1 (A+ P(Bz)PBZ (A+..+ P(Bn)l:)an (A).

4y POAALA) =P(A)- Py (A) - Py (A)+-Pap iy (A).

5. /I NpoBepPKH IrMIIOTE3bI 0 HOPMAJIbHOM 3aK0HE pacipeaeeHusi IPUMEHSIOT

A) MeTOJ YCIIOBHBIX BapHaHT;

b) MeTos HauMeHBIINX KBAaPaTOB;
B) xpurepuii [lupcona XZ;

I') kpurepuii Ourepa.

Kinroun

GIFS AN
Elrdrdiaiice

6.3a0anue na coomeemcmaeue.

Ol'lpe}le.]'ll/lTe COOTBETCTBHUE MECIKAY MATEMATUYCCKUM IMMOHATUEM U €I'0 ONIPEACIICHUECM

Yucnosas xapakmepucmuka

1. IMosurou

Dopmyna pacuema
a) Tabmuia, B  KOTOPOM  TMPUBEICHBI
yIOPSIIOYEHHBIE 110  BO3PACTaHUIO  BapHAHTHI

(3HaYeHUs1 BENWYMHBI ) U COOTBETCTBYIOLIUE UM
YaCTOTHI.

2. 'mcrorpamma

0) JoMaHasi, COCAMHSIONIAs TOYKH, abCIHMCChI
KOTOprX 3HAUYCHUA BapI/IaHT, a OpIII/IHaTBI e
HAKOIIJICHHBIC 4aCTOTHI UJIN 4aCTOCTHU.

3. Kymymsara

B) JIOMaHasi, COCMUHSAIONIAS TOYKH, aOCIHCCHI
KOTOPBIX  3HAYeHWs  BapuaHT  (3HAYEHUAM
WCCIIEyEMOIO  NpU3HAKa), a OpAMHATHI —
COOTBETCTBYIOLIHME UM YACTOTHI.

4. INCKpEeTHBII BapuallMOHHBIN Pl

r) cryneHuatas (¢urypa, cocrosmas U3
IpsAMOYTOJILHHUKOB, OCHOBaHUAMU KOTOPBIX
CIIy’KaT YaCTUYHbIC MHTEPBAJIBI, & BBICOTHI PABHBI
Y4aCcTOTaM COOTBETCTBYIOIIMX HHTEPBAJIOB.

Pesynbratel oopMuTh B TAONIMIIE:

1 2 3
Kiroun

1 2 3

B r §
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Bropoii 3ram (MpoOABHMHYTBHIH YPOBeHb) — IOKa3biBaeT C(OPMHPOBAHHOCTH

NMOKAa3aTeJIi KOMIIETEHIIUH «YMeTb»: YMeThb: /JAeMOHCTPUPOBATH pa3jiMYHbIe MeTObI
pelleHMsT THUNOBBIX M NPUKJIAIHBIX 33/1a4 MATeMATH4YeCKOHl CTAaTUCTUKH B
npogeccuoHAJIbLHOM 1eATeJIbHOCTH.

3ajanusi OTKPHITOrO TUIA (BONPOCHI JJIfA OIIPOCa):

Tabmuia, B KOTOpPOHM 3amycaHbl BO3MOXKHBIC 3HAYCHUS JHUCKPETHOW CiydalHOM
BEJIMYUHBL  X;, X9, ..., X, ¥ COOTBETCTBYIOIIHUE HM BEPOATHOCTU [I, Po,..., Py

Ha3bIBACTCH ...
Omeem Oatime 6 meopumenvnom naoedxce (2 cnosa).

Ecnu cnydaitHast BeTuIrHA MOYKET IPUHUMATh KOHEYHOE MJIM CYCTHOE YUCIIO 3HAYCHHIA,
TO OHA HA3BIBAETCH ...
Omeem Oaiime 0OHUM CLOBOM.

Teopema:
BEPOSITHOCTb COBMECTHOTI'O IOSIBJICHUS JBYX COOBITUI u cOOBITUS A, 1 cCOOBITUS B paBHa
MMPOU3BCACHUIO BCPOATHOCTH OAHOIO M3 HHUX Ha YCIOBHYIO BCPOATHOCTL APYroro B

P(A-B)=P(A)-PA(B)

IPEMOI0KEHUH, YTO TIEPBOE COOBITHE YIKE IIPOU3OIILIO:
Ha3bIBAETCS TEOPEMOU YMHOKEHUS IS ...
Omeem Oatime 6 pooumenvHom nadedice (IBa CI0Ba).

Her Bonpoca

Uwucno nosiBieHus: COObITUSI 4 B TOBTOPHBIX HE3aBUCHMBIX HCIBITAHUSX, MIPU KOTOPOM
BeposTHOCTH Pp(K) HanOobIast, Ha3bIBAIOT ... YUCIOM MOSIBIICHHSI COOBITHSI.

B omeem zanuwume nponyujeHHoe Cjloeo.

Kiroun
1. 3aKOHOM pacIlpeaesIeHUs]
2. JMCKPETHON
3. 3aBHCUMBIX COOBITHI
4. Juddepenunanbaas U HHTErpaigbHas GyHKIUU paclpeesieHus: B3aUMOCBSI3aHbl.
3 f(x)
Has auddepeHmanbayo (QYHKIUIO pacipeaesiCHHs , MOXHO OIIPENEIIUTh
MHTETPATbHYIO0 (QYHKIMIO pacipe/iesieHUs] BEpOSITHOCTEH F(X) 1o ¢popmyie:
X
F(x)= [ f(t)dt
—o _
W HaoOopoT, 3HAs UHTErpaJbHYI0 (QYHKIHMIO paclpeleieHns, MOXXHO HalTH
nuddepeHnnansayo GyHKIM0 pactnpeneienus: f (X) = F/(X).
S. HauBEpOSATHENLIEE.

Tperuii 3Tan (BLICOKMI yPOBEeHb) — NMOKAa3biBaeT CPOPMHUPOBAHHOCTH MMOKa3aTesl

KOMIIETCHI MU «BJAaJA€Th»: BJAACTDh : HABBIKAMH BbIﬁOpa ONTUMAJBbHBIX METOA0B PECHICHUSA
HpOCTCﬁI].[PIX CTATUCTHYECCKHUX 3aJa4.
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Pacuernas pabora:
1. U3 1000 nocaxxeHHBIX ceMsiH HE Tpopociio 156. OnpeaenuTs MPOIEHT BCX0XKECTH CEMSH.
B omeem 3anuwume yenoe uuco.

2. JIBa cTpenka cienaiy 1Mo BBICTPEIY B MHIICHb. BEpOSTHOCTh MONA aHUs B MUIICHB IS
nepBoro crpenka paBHa 0,6, mis Broporo — 0,8. Onpenenuts BEpOSTHOCTh TOTO, YTO B
MHUILIEHb MTOMAJIET TOIBKO OJUH CTPEIIOK.

Omeem 3anuwume 8 uode 0ecImu4Hol Opoou.

3. baza cHaGxkaer mpoaykmueit 30 Mara3uHOB B 00JIACTH, OT KAXKIOTO M3 KOTOPBIX MOXKET
IOCTYIUTH 3asiBKA Ha CJIEAYIOIINN JEHb C BEPOATHOCTHIO 0,4 HE3aBUCUMO OT 3as1BOK

APYrux Mara3mHoB. Haiitu HaHBepo;ITHefIH.Iee YuCJI0 3as1BOK Ha CJ'ICIIYIOH_[I/Iﬁ JCHbB.

4. BeposTHOCTB pokeHus: Manbuuka paBHa 0,51. HailTu BeposITHOCT TOTO, UTO B CEMbE U3

Tpex nerer 2 Mayiburka v 1 1eBoyka.
Omeem oxpyenume 00 COMbIX.

5. B rpynne 16 napneii u 9 nesymek. [IpousBoautcs po3sirpsii 4 6mietToB B Teatp. Haiitu

BCPOATHOCTH TOI'O, UTO BCC OMIIETHI moJIy4JaTt ACBYIIKH.
Omesem OKpyeiume 00 CoOmuix.

Kiroun

1.

Pemenue.

O0603Ha4nM cOObITHE A — CeMsi IPOPOCIIO.

KommaectBo cemsiH, koTopsie He mpopociu — 1000 — 156 = 844.

B 1000 ucneitanusix — nmocaaka 1000 cemsaH — cobbitre A mosiBunoch 844 paza. Tak
KaK pe3yJIbTaT UCIBITAHUHN yXe M3BECTCH, TO HAWJEM BEPOSTHOCTh MPOPACTAHUS CEMCHH
KaK OTHOCHUTEJIHbHYIO YacTOTY:

844
P(A) =W (A)= —— =0,844.
1000
HpOHeHT BCXO0XECTH CCMSIH OHpe}lCHI/IM KaK BepOSITHOCTI) HpOpaCTaHI/Ifl CEMCHU,
BBIPAKKCHHYIO B ITPOLICHTAX:

P(A) = 0,844 -100% = 84,4% ~ 84%

Otser: 84.
2. O603HauuM coObITHE A B MUILIEHB TIOTAJ TOJIBKO OJIMH CTPEJIOK: MEPBbIil CTPEIIOK
Ionaj B MUIIEHb, @ BTOPOW — HET WJIM BTOPOM CTPEJIOK MONaJl B MULIEHb, A TIEPBBII — HET;
o yenosuro Py =0,6; p, =0,8. Torna
0 =1-p; =040, =1-p, =0,2.
[IpumenuM TeopeMy YMHOXEHHUS JJIs HE3aBUCHUMBIX COOBITHMH UM Teopemy
CIJIO’KEHUS JJIsI HECOBMECTHBIX COOBITHIA:
P(X :l) = pl . q2 +q1 ° p2 = 0,6’0,2‘|‘O,4‘ 0,8 = 0,44
Ortser: 0,44.
3.

ITo ycnoButo 3amaun N =30; p=0,4;9=1-p=0,6.

[Tpumennm GopMyny HaUBEPOSITHEHIIIETO YHCIIA TOSBICHHS COOBITHSI.
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HawuseposTHeiiliee 4nciio 3asBOK yIOBIETBOPSET HEPABEHCTBY:

30-0,4—0,6 <k, <30-0,4+04.
114<k, <12,4

[TocnexneMy HEpaBEHCTBY YIOBIETBOPSET EAMHCTBEHHOE LIEI0E YHCIIO Ko =12 . Takum
00pa3om, HauBEPOSITHEHIIIEE YMCIIO 3asiBOK HA 0a3y MOCTYNHT OT 12 Mara3uHOB.
Otser: 12.
4. | 1) O603HaunM COOBITHE A — POKICHNE MaJIbUHKa B CEMbE.
ITo ycnosuto n = 3; p = P(A) =0,51; q = 1- p = 0,49; k=2. HeoOxoaumo HalTH Py (2).

Tak kak BEpOATHOCTb POKICHMS MAJIbYMKa ITOCTOSIHHA, YNCJIO UCIIBITAHUNA N HEBEJIHUKO, TO
npuMeHuM popmyny beprymm.
BeposaTHOCTB TOr0, 4TO B CEMBE U3 TPEX IETEH JBa MaJIbUMKa:

(|
P,(2) =C20,51%0,49" = % -0,2601-0,49 = 0,382347 ~0,38.

OrtserT: 0,38.

5. | 1) O6o3nauum coObiTHE 4 — OUIIETHI MOTy4atT 4 NEBYILKH.

Paspirpath yeTsipe OmiieTa — paBHOCHIIBHO BBIOPATh YETHIpEX CTYACHTOB U3 25. Tak Kak
HOPSIIOK BEIOOpA HEBAXKEH U MMPUMEHSETCS (hOpMyIia cCoueTaHus Oe3 MOBTOPEHHH,
MIOCTPOUM CXEMY.

25 yen. > 4 yenq.

/

16 n. 9 Oes. 4 Oes.

Oo0111ee 4ncIo BceX BO3MOMKHBIX MCXO/I0B — 3TO KOJMYECTBO CIIOCOOOB BRIOpATh 4
CTyJleHTa u3 25. T.e.

4 25! 22.23.24.25
2 7m0 24
LII/ICJ'IO 6HaFOHpI/IHTHBIX HCXOOJ0B — 3TO KOJIMYECTBO CHOCO6OB BBI6paTB 4 )IeBy'H_IKI/I n3

s 9 6789

n=C =12650.

uMmeronmxcs 9 nesymek, .e. M=Cq = = =126.
g T aE 24
Torma BeposATHOCTB COOBITHSA A onpenenum 1o GopMylie KIacCUIECKOTrO OMpPEIeIeH s
m 126
BepositHoctn: P(A) =—=——-—+-=0,01.
n 12650

Otpger: 0,01.

OIIK -2.3. [IpuMensieT MeTOAbl MATEMATHYECKOr0 AHAJIW3A NPH ONMUCAHWUU M PelIeHUH
3a1a4 B IP0(heCcCHOHATBHOM NeSITeJIbHOCTH.

IlepBbiii 3Tan (MOPOroBoOii YPOBEeHb) — NMOKa3bIBaET CPOPMUPOBAHHOCTDH MOKa3aTesl
KOMIIETEHIIHU «3HAThb»: MAaTeMATHYeCKNUIl MHCTPYMEHTapuii, He0OXOAUMBbIN JJIs1 pelleHust
NPHUKJIAIHbIX BEPOSITHOCTHBIX 33/1a4.
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TecToBbIE 3aHaHUA 3aKPbITOIro THUIIA

1. ®ynkuusa pacnpenejieHus U IVIOTHOCTH paclpeneeHUs CBA3aHbI MekKAy co00M
COOTHOLICHUEM:

A) F(x) = Tf(x)dx;

—00

B) F(x) =Tf(x)dx;

B) F(x) = ff(x)dx;

I F(x)=f'(x);
) F(x) = f(x+Ax)— f(x).

2. MartemaTH4eckKoe OKMAAaHUE PABHOMEPHOIo pacinpeacjcHusi BbBIYHCIACTCH 110

(popmy.ie:
A) M(X)=np;
HMOO=CL xefwpl

M) =L xefwp),

2
r)M(X):%, x e[ B
I M(X)=/np.

3. MaremaTnuyeckoe 0O:KujaHue OMHOMHUHAJIBLHOIO pacnpeaeleHusi BbIYUCISIETCS MO
dpopmyue:

1) I\/I(X):nq;
2) I\/I(X):np;
3 M(X)=np“q.
4y M(X) =npg.

5 M(X)=/npg.

4. Tucnepcusi OMHOMHMHAJIBLHOIO pacrnpe/ejieHus onpeaessiercs mo gopmy.ie:
A) D(x) =ng ;
B) D(x) =np ;

gy DO)=Clp"a"".
ry DO =+np.

D(X)=n
) D) =npqg.
5.CpenHee kBaapaTnieckoe OTKJIOHEHHIIE onpeaeasercs no gopmyJe:

A) (X)) =/D(X).
p) o) =M (X).
B) O'(X):DZ(X);
) o(X)=M 2(X)
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ENJTRITNI
> = o >

6.3a0anue na coomseemcmeue.
Onpenennre cOOTBETCTBHE MEKAY YMCI0BOH XapaKTePUCTHKOM CJIYyYaHHOM BeJINYMHBI U

(opmyo0ii ee pacuera:

Yucnosas xapakmepucmuxa Dopmyna pacuema
1. MaremaTuueckoe 0XuJaHue n n 2
HENPEPHIBHON CIIy4aliHOM BEIIMYMHBI a) D(X) = Z Xi2 - p; - in - p;
i=1 i=1
2. MaTtemMaTn4eckoe 0KHJIaHue TUCKPETHOM n
CIy4yallHO! BEIUYHHBI 0) M (X) = Z Xi - P
i=1
3. lucniepcust TMCKPETHOM CITydaifHOU w w 2
BCJIHHHbI 8) D(X) = [xf2(x)dx—| [xf(x)dx
—00 —00

4. lucriepcusi HEMPEPHIBHOM CITydaitHOM

BEJINYHHBI r) M(X) = IX- f (x)dx

PesynbTatel opopMuTh B TaONIHIIE:

1 2 3 4
Kiroun

1 2 3 4

r 0 a B

Bropoii 3ranm (HPOABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(HOPMHUPOBAHHOCTH
MOKa3areJid  KOMIETEHIHHM  «yMeTb»: MNPUHMEHAThL MATeMAaTH4YeCKHil  ammapar

AU(pPepeHIaTbHOI0 M HHTErpajbHOI0 MCYMCICHUS! (YHKIHHM OJHON INepeMeHHONl B
pelIeHrH NPUKJIAAHBIX 3a/1a4.

3agaHusl OTKPHITOrO THIA (BONPOCHI ISl ONPOCA):

1. ®ynkuus F(X), paBHas BEpOSITHOCTH TOTO, YTO ClydaiiHas BeTMYMHA X MPUMET 3HAUCHUEC
menblIie x: F(X) = P(X < X), Ha3bIBaetcs ...
Omeem Oatime ¢ meopumenbHOM naoedxqce (08a c108a).

2. B uem cocTouT reomMeTpryuecKas HHTEpIpeTanus GyHKIUU pacipeaeaeHus?

3. TI'padmueckoe n3obpakeHUE 3aKOHA paCIpEICICHUS TUCKPETHON CIIy4allHOM BEIMYMHBI B
BHUJIE€ JJOMAaHOM HA3EIBAIOT. ..
Omeem Oatime 0OHUM CLOBOM 8 UMEHUMENbHOU naoedice.
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4. Kak HallTH BEPOSTHOCTh TOMAJaHMs NUCKPETHOW CIIy4ailHOM BENIMYMHBI B 3aJlaHHBIN

UHTEpBaII?

5. Kak 3agaercs HenmpepbIBHAs ciydaliHas BEJIMUMHA?

Kiroun

1.

dbyHKIMEH pacnpeneneHus

2.

[eomeTpuueckas uHTepnpeTanus (yHkuumu pacupenenenus F(X): ecnm 3nauenuns
CIlydyailHOM BeTMYMHBI X M 3HAUEHUS apryMEeHTa X W300pa3uTh TOYKAMH YHCIOBOU OCH,
To F(X) ecTh BEepOSATHOCTH TOTO, YTO TOYKU 3HAYCHHU CIy4ailHOW BeNUYMHBI X JIexKaT
JI€BEE TOYKH X.

w

IIOJINTOH

BeposATHOCTh MOmaJaHus JUCKPETHOM CiydaiiHOW BenuuuHbl B uHTepBan (o) [f)

OTIpe/IeIIIeTCS KaK MpupaiieHue QyHKIMA paclpeie/CHrs] Ha KOHIIAX 3TOT0 MHTEpBaIa
o gopmysre:

Pla<x<p)=F(f)-F(a).

HenpepeiBHast ciyuaiiHas BelIMYMHA 3aJa€TCsl 3aKOHOM paclpefesieHus. 3aKOHOM
pacrpenesieHus  HENpPEphIBHOW  CIy4alHOM  BEJMYHMHBI  sBJseTCs  (PyHKIUS
pacripenienieHust BEpOSITHOCTEH. MOXHO CKa3zaTh, YTO HENpEphIBHAS CiIydaiHas
BEIMYMHA 3a/aeTCsl JBYMsl (QYHKIUAMHU: (YHKIMEH paclpelesieHus: BEpOsSTHOCTH
(uHTerpanbHas QYHKIMS pacrpeaesieHus) U INIOTHOCTHIO PACIPECICHHIS BEPOSTHOCTH
(muddepennmanbuas GyHKIMS pacrpeaeneHus), KOTOpble B3aUMOCBSI3aHBI MEXIY
COO0OIA.

Tperuii 3Tan (BHICOKMII YyPOBEeHb) — NMOKAa3bIBaeT CHOPMHUPOBAHHOCTH IOKa3aTesst

KOMIICTCHUHMHU «BJAACTb»: crocodamu HHTEpHNpeTAlv MOJYIYECHHBIX Pe3yJbTaTOB.

Pacuyernas padora:

1. HpOBCJII/I HCCIICAOBAHUA O pasMEpe OIUIAThI 3a M06I/IJ'ILHYIO CBA3b 3a IOJIroJa y Jiu,

BO3PaCT KOTOpPBHIX He MeHee 45 jer. VccienoBaHus TOKa3ail, YTO pa3Mep OIUIaThI 3a
MOJITOJ]a OJTHOTO YeJNOBEKa HOPMAaJbHO paclpesielieHbl co CpeqHUM 3HaueHueM 1850
pyoseii W CcpemHMM KBaJpaTHUuecKuM oTkioHeHuem 350 pyOneit. Omnpenenuthb
BEPOATHOCTHh TOTO, YTO CIy4yaifHO BHIOpaHHBIA YEIOBEK TPATUT Ha OIUIaTy MOOWIBHOU
cBs3u Oosee 2200 pyOneit 3a monroja.

Omeem okpyenume 00 COMbIXx.

Ha ocHoBanMM 3ajaHHOW  (QYHKIUHM  pacmpeleNeHus BEpOSTHOCTH  NPUObLTH

0, mpux<0
2
mununekapan  F (X) = a1’ npu 0< X <9 onpenenuts cpenHee 3HAUEHHE TPUOBLTH
1, npux>9

npeaAnpuHUMaTeIIA.
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3. Omnpenenauth BEPOSTHOCTH TOTO, UTO MPHUOBLIL MPEANIPHHUMATENS OyIeT UMETh 3HaUCHHE
u3 uaTepBana (7,5, 8,5), ecnu GyHKIHMH pactipeAesIeHus] BEPOATHOCTH TTPUOBLITH

0, mpux<0
2

mununekapau F(X) = %, mpu 0<x<9,

1, npux>9

Omeem oxpyenume 00 COMbIX.

4. BeposSTHOCTH CBOEBPEMEHHOW YIUIATHl HAJIOTOB Ul NepBOro mpexnpusitus pasHa 0,9,
st Broporo — 0,8, Halitu MaTemaruueckoe OXUIAHME YHUCIA TPEANPUATUH,
YIUTATUBIIUX HAJIOTH.

5. 3ajaH 3aKOH pacupeesieHus CIIy4yalHOW BEJIMUUH X'
2 3 4 6

X
p

0103 02| 04

Haiitu nucniepcuto cinyyailHOM BETUYUHBI X.

Kmoun OTBET JOJDKEH BbITh Y/IOGHBIM B HAFOPE HA KOMIIBIOTEPE

1. | Caoyyaitnass BenmuuumHa X — pa3mep oOIJIaThl 3a MOOWIBHYIO CBs3b 3a mojiroxa. CB
pacripesielieHa 10 HOpPMaJIbHOMY 3aKOHY pacmpenenenus. Ilo ycnoBuio 3ajgaum ee

MATEMAaTHUYCCKOC OXUJaHHC a= 1850, a CpeaHCC KBaAPATHUYCCKOC OTKIIOHCHUC

o =330 Hawm HEeOOXOAUMO HANTH BEPOSATHOCTH TOTO, 4To0 X € (2200; + oo).

BeposiTHOCTh TOTO, YTO HOPMANBbHO pacHpeleNeHHas CiydaiiHas BeludrHa X TPUMET
3HAYEHMsI, PUHAJJICKAIINE HHTEepBay (a, ), onpenensercs no Gopmyie:
—a a—a
P(a<X<ﬂ):cD’B ~@ ,
(o o

rae @(X) — dynkius Jlamnaca.
Hcnone3ys gaHHyIo GopMyiTy, IoJrydaeM:

P(2200 < X <+ o) =&+ w)_@(w

350
HWcnons3ys Tabnuiy 3HaueHnii pyHKuy Jlamaca, Haxoaum (D(l) =0,3413.
P(X >2200)=0,5-@(1)=0,5-0,3413 = 0,1587

): D(+0)-D(1)=05-D(1)

Torna:
OrtBer: 0,16.

2- | a) B ycoBuw 3a/1a4u laHa HHTErpanbHas GpyHKIUs pacupeaenenus F (X)
3 0, mpux<0

2

F(x) = %, mpu 0<X<9

1, nopux>9
Haiinem nuddepennmanbHyio (yHKIHIO

pacupeneseHus (X) KaK IMPOU3BOIHYIO OT MHTETpaIbHON (PYHKIUU pacupeeNeHHs
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F(X), o ecm f(X)=F'(x)

Uckomas nuddepenunanbHas QyHKIMS IPUHUMAET CIEeTYIOIIMMA BT

0, mpux<0

2X
f(x)=4==, mpu 0<x<9
(x) g’ P

0, mopux>9
+ 00

Haxoaum MaTeMaTuuecKoe oxxuganue 1o gpopmyiae M (X ) = _[x - f(x)dx.

Tak kak ¢pynkuus f (X) npu X <0 unpu X >9 paBna HyI10, TO OrpaHUYUMCS

f(x)=0

PacCCMOTPCHHUEM UHTCPBAJId, HA KOTOPOM
noJrydacem:

. Torna u3 mocneanen GopmyIbl

9 9 9 3
:J‘x'f(X)dX:J-X.Qdx:gszdxzzi =6
: )7 81

81y 243
0
Otser: 6.
3. | BeposSTHOCTH TOTO, YTO HENPEPHIBHAS CydyaiHas BEIMYMHA IPUHUMACT 3HAUCHUC U3
uHTepBaia (a, b) MoKeT OBITh BHIUMCIICHA IBYMS CIIOCOOAMH.
Pl@a<X <b)=[f()dx  wm P(a< X <b)=F(b)-F(a).
a
Bocnons3yemcs nepBoit opMysion u moaydnM:
%50x x| 7225-5625 16
P(7.5<X <85)= [ —~dx=—-| =—"——"—="—"=01975~0,2.
;581 81 81 81
' 7,5
Ortser: 0,2
4- | O603HaYUM COOBITHS:

A _ 1-¢ npennpusitre yratino Hanory, P(A) =0,9;

A _1le npeanpustie HE ynatuno wanory, P(K) =1- P(A) =01;

B _ 2-¢ npeanpustne ymnatuno nanors, P(B) =0,8;

B 2 npeanpusitie HE yruiatuno Hamory, P(g) =1- P(B) =0,2.

CotydaiiHas BemmauHa X — 9HCIIO IPENIPHSTHIL, KOTOPbIE YIUIATHIN HANOTH. Y ILIaTHTD
HAJIOTH MOTYT 002 MPEANPHUSITHIA (A- B); 1-e mpennpusATHE YIUIATHUT, a 2-€ HET (A- E)
Wik 2-¢ TpenpHUsITHe YIUIATHT, a |-¢ HeT (K . B); 00a MpeiNpHUSTHS HE YIUIATAT HAJIOTH
(Z\ . §)_ Takum o6pazom:

P(X =0)=P(A-B)=P(A)- P(§)—01 0,2=0,02;

P(X =1)=P(A-B+A-B)=P(A)-P(B)+P(A)-P(B)=0,9-0,2+0,1-0,8 = 0,26;
P(X =0)=P(A-B)=P(A)- P(B) =0,9-0,8=0,72.

3aKOH pacnpenesieHus] JUCKPETHON CIIy4yaiHOW BEJTMYMHBI X sanmmem B BHJI€ TAOJIHITHI,
Pi

X N
rac | — 3HaYeHMA CJIy4auHOW BCIIMYUHEI, —BCPOATHOCTH JAHHOI'O 3HAUYCHU .
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X, 0 1 2
P 0,02 0,26 0,72

n

[TpoBepum yciioBue Z p; =1, nomyuaem: 0,02 +0,26+ 0,72 =1 — BepHo.
i=1

Maremarunueckoe oxunanne M (X ) JICKPETHOI ClydaiiHoil Bemmunubr X
BBIYUCIISETCS 110 opMyIie:

n
M(X)=3 (%P ) =X Py + %, - Py +o X, - P,
i=1
IToncraBuB 3HaYeHUS X; 1 P, HOJyYUM:
M(X)=0-0,02+1-0,26+2-0,72=0,26+1,44=1,7
Ortser: 1,7.

S. | BoraucanM mMaTematnueckoe oxuaanue M (X ) JMCKPETHOW CITy4aifHO! BETUYNHBI X
o ¢opmyre:

M(X)= (%P )=X Py +X, Py +ot X, - P,
i=1

IloacraBuB 3HAaUEHUS X; 1 pi , NOJIY4HM:
M(X)=2-01+3-0,3+4-0,2+6-0,4=0,2+09=+0,8+2,4=4,3.
I[I/ICHepCI/HO OIpeaciiuM 110 Q)opMyne:
n
D(X)= 3 (k2 Py )= M2(X) = X% by X7 Py +.0 %% - By = M2(X).
i=1
D(X)=22-01+3%.0,3+4%.0,2+6%-0,4—4,3> =2,21.
Ortser: 2,21.

OIIK-2.4. Ucnoab3yeT 3HAHMS MATeMATH4YeCKOr0 MOJEJIMPOBAHUS NPH PelleHHH
3a1a4 B IP0(eCcCHOHATBHOM AeSITeJIbHOCTH.

IlepBblii 3Tan (MOPOroBoii YpoBeHb) — NMOKa3bIBaeT ¢POPMUPOBAHHOCTDH MOKa3aTesl
KOMIIETEHIMH <«3HATH»: METOAbl MAaTEeMAaTHYEeCKOr0 MOACJMPOBAHHUSA, TEOPETHYECKOr0 W
IKCHEPUMEHTAJIBHOI0 MCCICAOBAHUA JJIsl pelleHHs 3a4a4 B NpPo(pecCHOHAIBLHOMI
AeATEeJbHOCTH.

TecToBbl€ 3aHaHUA 3aKPbITOro THUIA

1. ®opmyna Bepuym umeer BUA:
A) P (k) =Cqyp g™
B)np—-q<ko<np+p;

B) P, (k) ~ k=np.

1
@(X), rme X = :
A/ NPg v NPQ

ﬂk
r) P, (k) = Fe‘i ,TIe A =np.
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2. HaiiBeposiTHelillee 4YHCJI0 NOSIBJEHMS COOBITHA B MOBTOPHBIX He3aBHCHMMbIX
HCNBITAHUAX onpenessiercs mo gpopmye:
k nk -k
B)np—q<ko<np+p;
kK—np
B) By (k) =

1
—(D(X) ,TIe X = ;
vpq vhpq

ﬂk
) P, (k) = Fe_’l ,rae A =np.

3. ®opmyaa I[lyaccona umeer BU/I:
) RO =Clipa™.
B)np—q<ko<np+p;

k—n
B) P, (k) ~ b.

1
@(X), roe X = ;
ALY v Npq
K
T) P.(k) = %e"l ,rie A=np.

4. BeposiTHOCTHL NOSIBJICHHS COOBITHSI A B N HE3aBHCHMBIX HCHBLITAHUAX K pa3s, Tem
TO4YHee, YeM 0oJible N onpeaeisieTcs no popmy.ie:

A) Pk =Capia™.
B)np—q<ko<np+p;

k—n
B) P, (k) ~ b.

1
o(X),rme X = ;
+/ NP4 ~/ NP4

P
T) P.(k) = Fe"l ,rie A=np.

5. BeposITHOCTH OTKJIOHEHHSI OTHOCHTEJIbHOH 4YACTOTHI OT NMOCTOSIHHON BepOSITHOCTH B
MOBTOPHbIX HE3aBHCUMBbIX HCIIBITAHUAX ONIpeesseTcs no popmyie:

A) P,(k)=Cip*g"™;
k—np

1
——@(X), tme X= :
v Npqg +/NPQ
k
B) P, (k) = %e‘ﬁ, rie A=np;

B) P (k) =

) P(m— p ng;ZCD(g\/E).
n Pq

Karoun

1 A

2 b

3 r

4 B

5 r

6.3a0anue na coomeemcmaue.
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Omnpenennre COOTBETCTBHE MEKIY YHCIOBOM XapaKTEePUCTUKON npu3Haka X u popmy.ioii

ee pacuera:
YHucnosas xapakmepucmura Dopmyna pacuema
1. BribopouHoe cpegHee JUCKPETHOTO K T2
BApUAIMOHHOIO psijia Z (Xi - X) n,
2) D(X) =2
n
2. Jlucniepcust AMCKPETHOTO BapHAITMOHHOTO K
pana Z XN
6) X =2 —
n
3. BeibopouHOe cpeHee HHTEPBAIBLHOTO k.,
psina Zzi N
B) D(X)="2L—— — (X
n
4. Jlucriepcusi UHTEPBAIBHOTO psijia K
Z Z;n;
r X = =
n
PG3YHI)T3TI)I O(bOpMI/ITI) B Ta6HI/IHC:
1 2 3 4
Kiroun
1 2 3 4
§) a r B
Bropoii 3tanm (MpOABMHYTHIH YPOBE€Hb) — MOKa3bIBaeT C(HPOPMUPOBAHHOCTH
NMOKa3aTeJii KOMIIETEHIMH «YMeTbhb»: BbIOMPaTh W HCHOJb30BATH HE00X0AMMBbIE

MaTEMAaTHY€CKUEC METOALI MW BbLIYUCIHUTEIBHBIC CpEACTBA, a TaKiKe TadauUbl M
CIIPAaBOYHHUKH, 10BOJIUTH PEHICHUE 3aJaYA 10 HEOﬁXOI{I/IMOFO pe3yJabTara.

3agaHMA OTKPBITOrO THIA (BONMPOCHI AJIsl OIIPOCA):

1. Teopema bepnymin mpumeHseTCs, €CJIM YUCIIO UCTIBITAHUM N ...
2. JlokanpHas Teopema Jlamnaca mpuMeHSIETCS, €CITH YHCIIO UCTIBITAHUH N ...
3. Eciii B N OBTOPHBIX HE3aBUCHMBIX HUCIBITAHUSIX BEPOSTHOCTH IMOSIBICHHUS COOBITHS A B

KaXJIOM MCIBITaHUU TocTossHHA U paBHa P = P(A), To BepoATHOCTH TOTrO, 4TO B 3THX
HCIIBITAHHSX COOBITHE JOJDKHO HACTYIHTh He MeHee K; pa3s u He Oonee K, (Tem TouHee, dem
OoJIbIIIe N) OMPENENAETCS TI0 TEOPEME ...

4. Ecnu B N HE3aBUCUMBIX HUCHBITAHUN YHCIO MCIBITAHUH N BEITUKO, a BEPOATHOCTH P —
0JIM3Ka K HYJIIO0, TO IPUMEHSETCS Teopema ...

5. HyCTB MPOBOIUTCS N HE3aBUCHUMBIX HCITBITaHUI IIpU OAMHAKOBBIX YCJIOBUAX, B KAXKJIOM M3
KOTOPBIX coObITHE A MOXKET IIOABUTHCA, 0o He mosBuThesa. U MyCTb BCPOATHOCTH

TOSABIIEHUS COOBITUS A B KOKIOM UCTBITaHUK nocmosnia v pasHa P = P(A), BeposTHOCT
HEHACTYIUICHUSI COOBITUSI A B KaXIOM HCIBITAHUU TaK)Ke TMOCTOSHHA U paBHa ( = 1 — p.
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BeposiTHOCTH TOTO, YTO B 7 HE3aBUCHUMBIX HCIBITAHUSAX COOBITHE A HACTYHHT pOoBHO K pa3
o6o3uauaercs P,(K).

Taxkast mocne10BaTeIbHOCTh UCTIBITAHUI HAa3bIBACTCS

Omeem Oatime 8 umenumenbHoM naoedice (2 ciosa)

Kunroun

1 HEBEJIMKO.

2. | BENHKO.

3. | Myaspa-Jlamiaca
4 ITyaccona .

3) cxema bepnymiu.

Tpernii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT CGOPMHPOBAHHOCTH IOKA3aTeJs
KOMIICTCHIIMH «BJIAJEThb»: BJIaJeTh HABBIKAMH OLICHUBAHHMA M aHAJH3a HHPOPMALMH,
MOJIY4YeHHOM B pe3yJibTaTe pellleHHs MOCTaBJIeHHbIX 3a1a4.

Pacuernas pa6ora

1. OmnroBas 6a3a cHabOxaer npomaykiueil 10 mMara3uHOB, OT KaXJAOTO W3 KOTOPHIX MOKET
MOCTYIUTh 3asiBKA Ha OYEPEJHON NeHb C BEPOSTHOCThIO 0,4 HE3aBHCUMO OT 3asBOK
JIpyrux MarasuHoB. OnpeenuTh BEPOATHOCT TOTO, YTO B JIEHb MOCTYIIUT IISITh 3asBOK.
Omeem oxpyenume 00 0ecamuix.

2. W3 kaxnou nmaptun KoHzaeHcaTopoB mnposepsieTcss 100 mTyk Ha UCTIBITATEIBHOM CTEHIIE.
BeposiTHOCTE TOrO, 4TO KOHIEHCATOP HA HCIBITATEILHOM CTEHJIEC HE mpopadoraeT t
yacoB, paBHa 0,1. OnpenenuTs BEPOATHOCTh TOTO, YTO HE BBIAEPKAT HCIIBITATEIbHBIN
cpok 11% konmeHcatopos.

Omeem okpyenume 00 COMbIXx.

3. B rmaBHbli oduc mnocrymaer uHpopMmanMs M3 TpexX (DUIMATIOB MPEANPHUSTHUS.
WNndopmanusa neporo ¢unmana cocrasiuser 25%, Broporo — 30%, tpersero — 45%
Bcero oobema nocrymnarouieid nHpopmamnuu. B cBoakax nepsoro ¢ummana 60% cBomok
coJiepskaT MHGOPMAIMIO O MOJIOKUTEIBbHOW IUHAMMKE Jed B (Quiunaie, B CBOJKaX
BTOpOro — 65%, B CBOJKax TpeThero (Quiuana COAECPKUTCS HH(OpMAIUS TOJIBKO O
MOJIOKUTENBHON JUHaMuKe. HallTu BepOSITHOCTH TOTO, YTO Cpeau Hayjaauyy B3sThIX S50
CBOJIOK JTUPEKTOP MPEANPUATHS MPOYUTAET UH(OPMAIMIO O MOJ0KUTEIBHOW JTUHAMUKE
JIeJ1 Ha IPeIpUsITUN He MeHee yeM B 40 ciyyasx.

Omeem okpyenume 00 COMbIXx.

4. 3aBoj otmpaBui Ha 6a3y 500 u3genuii. BeposTHOCTh MOBPEKACHUS U3ACTHUS B ITyTH
pasna 0,002.
HaiiTu BeposSTHOCTH TOTO, YTO B IyTH OYAET MOBPEKIACHO 3 M3ACIU.
Omeem oxpyenume 00 COMbIX.

5. B mpoaykmuu dabpuku 80% cocTaBiser MpOAyKIHs mepBoro copta. s xKoHTposs
OepyT ciay4aitHyto BBIOOPKY M3 625 eauHHI] NpoayKIuu. HalTu BEpOSATHOCTH TOTO, YTO
OTHOCHUTEIIbHAS YacTOTa TOSBJIICHUS B BBIOOPKE MPOIYKIIMH TIEPBOTO COPTA OTKJIIOHUTCS
OT €€ BEpOSATHOCTHU MO a0COMOTHOM BennyrHe He O6osee yem Ha 0,04,

Omeem oxpyenume 00 COMbIX.

Kmoun OTBET JIOJDKEH BbITh Y/IOBHBIM B HABOPE HA KOMIIBIOTEPE
| 1. | OG03HauMM cobBITHE A — MATA3HH MOJACT 3asBKY Ha IPOIYKIIHIO.
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ITo ycnoButo n = 10; p = P(A) =0,4; g =1-p = 0,6; k= 5. Heobxoaumo HaiiTu P () :
Tak BEpOSITHOCTD MOCTYIUICHHUS 3asABKU IMOCTOSHHA M YKMCJIO HMCIBITAHHA N HEBEIHMKO, TO
npuMeHuM Gopmyny bepryu:

10! 6-7-8-9-10

P,(5)=Cy -0,4°-0,6° =—-.04°.06°> =—————.0,01024 -0,07776 ~0,2.
51. 51 120
Ortser: 0,2.
O0603HaunM coObITHE A — KOHACHCATOP HE BBIACPKUT HUCIIBITaTEIILHBIN CPOK.
. 0
ITo ycnosuro N =100; p=P(A)=0,1;9=1-p=0,9; k= M =11 (11% ot 100
100%

cocrasisier 11 konneHcaropos). Heobxoaumo naittu By, (11) .

Tak kak BEpOSITHOCTh BBIX0J1a U3 CTPOSI KOH/IEHCATOPA MOCTOSIHHA U YUCIIO UCIIBITAHUN N —
BEJIMKO, TO IPUMEHUM JIOKaJIbHYIO Teopemy Jlamaca:

1 kK —np
P, (k) = @(X), roe X = :
" Jnpg Jnpg
Boruuciaum 3Hauenue x; X 11-100-01 _1 33
X X=—— - ==20,33.
4/100-01-09 3

ITo Tabmuue (Ilpunoxenue 1) Haiinem 3nauenue Gpynxuun aycca: ¢(0,33) =0,3778.

1

4100-0,1-0,9

Torna P (11) » -0(0,33) = % .0,3778 ~0,13.

Ortser: 0,13.

O603HaunM coObITHE A — HayJauy B3ATas JUPEKTOPOM CBOJIKA COACPKHUT MHPOPMAIIHIO O
MOJIOKUTEILHOU JUHAMHUKE JIC]I.
BepositTHOCTB cOOBITHS A HaiiieM 1o (hopMyIie MOJIHOM BEPOSTHOCTH.

B; :
O003HAYMM THUIIOTE3BL: | — HayJavy B3sTas CBOJKA IOCTYyNUJIa U3 I-Io (I)I/IJ'II/IaJ'Ia,
=123
IIo YCIOBUIO BCPOATHOCTHU THIIOTE3!:

0, 0, 0
PE) =27 _025 pE,)="% _03 pEy =% _04s
100% . 100% . 100%
YcnoBHEIC BCPOATHOCTHU:
60% 65% 100%
Pg, (A) = -06 Py (A)= -065 Py (A)= =1
5 ()= 1000 =20 Fe: (V= 1000 ; 2 (A = 0006

Torna mo Gopmyiie MOTHONU BEPOSATHOCTH:

P(A) = P(B;) Pg, (A) + P(B;) Pg, (A) + P(B3) Pg, (A) _
-0,25-0,6+0,3-0,65+0,45-1=0,795

BeposiTHOCTB TOTO, 4TO cpeu Haynady B3sAThIX 50 cBogok uH(pOpMAIHs O
MTOJIOXKUTEILHON TMHAMHUKE T Ha IPEANPUITHH OyeT He MeHee uyeM B 40, HaliieM 1Mo
dbopmyne Myaspa-Jlamnaca. Imeem n = 50; p = 0,795; q = 1- p = 0,205; k; = 40; k, = 50.
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[To unterpansHoOi TeOpeMe Myaspa-Jlannaca

P (40;50) = O(x,) — D(x;) .

BbruricianM 3HaueHUS X1 U X7

_ky—np  50-50-0,795
Jnpg  +/50-0,795-0,205

_ky—np  40-50-0,795
Jnpg  +/50-0,795-0,205

ITo Tabmuue (ITpunoxenue 2) HaligeM 3HadeHus pyHkiuu Jlarmmaca:

@(3,59) = 0,49983 u ©(0,09) = 0,03586.

Torma Py (40,50) = @(x,) —D(x;) = D(3,59) —P(0,09) =

=0,49983 - 0,03586 = 0,46397.

Ortsert: 0,46.

X

Yucno N =500 senuko, Bepostaocts P = 0,002,
A=np=500-0,002=1<10, noaromy MmoxHO mpuMeHHUTH Popmyiy [lyaccoHa.
A
P,(k)~ e
BeposATHOCTB MOBPEXKICHUS TPEX M3
1* 03679
P (3)r—e " ~—
500 ( ) 31 6

Otgert: 0,06.

~0,06.

O603HauuM cobbITHE A — €IMHULIA TPOAYKIIUU — IIEPBOTO COPTA.

ITo ycnosuro n = 625; p=P(A) = 0’8; q=1-p= O’2; £ =004 Heo6xoaumMo HailTh
m
——0,8

P
[ 625

[Tpumenum Gopmyiy s onpeaeseHust BEpOSTHOCTH OTKIOHEHUSI YaCTOTHI MOSBIICHUS
COOBITHS OT MIOCTOSTHHOM BEPOSTHOCTH €r0 MOSBICHUS:

<0,04 |~ 2®| 0,04 625
0,8

< 0,04)

LY
625

Otsert: 0,99.

j =2F(2,5)=2-0,4938=0,99.
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OuneHo4HbIE CPeCcTBa A5 POBEJICHUs IPOMEKYTOYHOM aTTeCTAMHI

[TpomesxyTouHas arTecTanus NPOBOJUTCSA B GOpMeE 3a4eTa..

33)13]-[1/[5[ K 3a49€Ty

1. Jns mpousBojacTBeHHOW mpakTuku Ha 30 CTyAeHTOB mpeAocTaBieHO 15 mect B
Cesepogonerke, 8 — B Jlucuuancke, 7 — B PyOexxnom. KakoBa BepOSTHOCTH TOTO, YTO JBa
OTIpEICTICHHBIX CTY/ICHTA MOMNAyT Ha MPAKTHKY B OJIUH Tropo ?

2. B cBsa3ke 6 kimroudeid, U3 KOTOPBIX TOJIBKO OJMH MOAXOOUT K JaHHOMY 3aMKy. KakoBa
BEPOSTHOCTH TOTO, YTO JJISi OTKPBIBAHUS 3aMKa MPUIETCA UCHPOOOBATh POBHO MOJOBUHY ATHX
KIIF04ei?

3. B rpynne u3z 20 uenoBexk 12 mapueit m 8 pgeBymiek. M3 mapHedl k cemMuHapy
MOJATOTOBMJIMCH 5 4YelnoBeK, a u3 JeBymek 6. Koro-to BbI3BaJid OTBEYaTh, a OTBETa HE
nocineaoBano. KakoBa BepoOSITHOCTh TOTO, UTO ObliIa BhI3BaHA JIEBYIIIKA?

4. B cpennem Ha xaxabie 100 BwIpamieHHbIX apOy30B mpuxoautcs 1 Becom 6omee 10 kr.
Haiitu BepositHOCTB TOTO, uTO cpeau 400 apOy3oB Oynet 3 apOy3a Becom Goinee 10 kr.

5. Ilokymarenp mocemaeT Mara3uHbl Uil IpUOOPETEeHHST HYXHOTO TOBapa. BeposTHOCTH
TOTO, YTO TOBAp HMEETCS B OmNpeAcieHHOM MarasuHe, coctaBisier 0,4. CocTaBuUTh 3aKOH
pacrnpenenenus CiIydyalHOW BETMYUHBI X — YHUCIIa Mara3uHoB, KOTOPHIE ITOCETUT MOKYIaTeNb U3
quI)Ipex BO3MOJXHBIX.

6. HenpepbiBHas citydaiiHast BeNIMUMHA 33/1aHa (DYHKIMEHN pacripeIeNIeHHs:

0 mpmx<2,
F(X) = <x—2mpu 2<x<3,
1 opux>3

Haiitu rtotHOCTE pactpenenenust BepositHocteit f(X), Maremarideckoe oxumanre M(X).

7. CHy‘laﬁHHe S3HA4YCHUA BeECa 3C€pHA paclnpeiaciCHbl HOPMAJbHO. MartemMaTtuueckoe
OKHNJaHHUEC BeECa 3C€pHA PpaBHO 0,22, CpeaHeEe KBaAPATHUYCCKOEC OTKIIOHCHUC PABHO 0,05
HOpMaJ'ILHLIC BCXOJbI AT 3€pHA, BEC KOTOPLBIX Ooiee 0,172. OHpe,Z[eJ'II/ITB IMMPOLCHT CEMAH, OT
KOTOPBIX OKHUIAIOTCA HOPMAJIbHBIC BCXOOBI.

Bonpocekl Ha 3a4eT

(11 cemectp)
Bomnpocsl k 3auery

CrnyuaitHble COOBITHS U UX BUJIBIL.

Knaccuueckoe v craTUCTHUECKOE OIpeieTIeHHE BEPOSITHOCTH.

['eomeTpryeckoe onpeaesieHne BEpOSITHOCTH.

TeopeMsbl CIIOXKeHUsT BEpOSTHOCTEH /I COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

A
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5. Teopema yMHOXCHHS BEPOSTHOCTEH JUIS 3aBUCUMBIX W HE3aBHCHMBIX COOBITHH.
BeposTHOCTh mosiBIIeHUS! XOTS ObI OJJTHOTO U3 COOBITHII HE3aBUCHUMBIX B COBOKYITHOCTH.

6. Ilomnas BepositHoCTh. Dopmynsl baiieca.

7.  TloBtopubie He3aBUcHMBbIC uchbITaHus. @opmyna bepnymm. HauBeposiTHelimee 4mciio

MIOSIBJICHUST COOBITHSI.

JloxanpHas u uHTErpanpHas Teopemsl Jlamaca.

9. ®opwmyna Ilyaccona. BeposSTHOCTh OTKJIIOHEHHS OTHOCHTEIBHOW YaCTOTHI OT IMOCTOSIHHOM
BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSIX.

10. JluckperHas cCiyd4ailHas BeIWYMHA. 3aKOH pacHpeNeeHHUsl JIUCKPETHOW CIydaiHOM
BEJINYUHBI.

11. YucnoBble XapakTEpUCTUKU JTUCKPETHOM CIIydallHOM BEJIMUYMHBL: MaTEMaTH4YECKOE
0’KHMJIaHHE, TUCIIEPCUs, CPEJIHEE KBAAPATUUECKOE OTKIOHEHHE. VX cBOMCTBA.

12. buHOMHANBHBII 3aKOH pacHpeAeTIeHHS JUCKPETHON CIy4aifHO BETMYNHBI

13. 3akon pacnpenenenus [lyaccona.

14. T'eomerpuueckuii 3aKOH pacipeieICHusI.

15. T'umepreoMeTpuvecKHil 3aKOH pacipe/esICHus.

16. HenpepsiBHas ciydaiiHas BennunHa. OYHKIUS pacrpeesieHUs] BEPOSTHOCTH, IJIOTHOCTb
pacnpeneneHus BepOsSTHOCTH HENPEPBIBHOM CIIy4ailHOM BEJIMUMHBI.

17. YucnoBble XapaKTEPUCTUKU HENPEPBIBHOM CIydallHONW BEIMYMHBI: MAaTEMaTH4YECKOE
0’KHMJIaHHE, TUCIIEPCHsl, CPEeIHEE KBAAPATUUECKOE OTKIOHEHHE.

18. PaBHOMEpHBII 3aKOH pacIpeesieHUs] HEITPEPHIBHOW CITydaifHOW BEIIMYHHEL.

19. Tloka3aTenbHbIi 3aKOH paclpeesieHNs HEMPEPhIBHON CIIy4aliHOM BEIUYNHBI.

20. HopwmanbHslii 3akoH pacnpeaeneHus. [IpaBmio Tpex curm. OyHKIUS HaJEKHOCTH.

21. 3akon Oonpmmx uyucen. HepaBenctBo YeObimieBa. LleHTpaibHas rpaHuyHas Teopema
TEOPHUH BEPOATHOCTEH.

®©

4. METOANYECKHUE MATEPHUAJIBI, OIPEJEJAIOIIUE ITPOLUEAYPbI
OIIEHUBAHUA 3HAHUI, YMEHUI, HABBIKOB U (WJIN) OIIBITA
JAEATEJIBHOCTH
Texkymmi KOHTPOJIb

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJIL MPOBOAUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET HA MOCTABIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBIsACTCS.

IIpakTHueckue 3alaHus KaK CPEACTBO TEKYLIErO0 KOHTPOJSA IMPOBOAATCS B MUCBMEHHOMN
dopme. CTyneHTy BbIIaeTCs 3aaHue U npeaocTanisercs 10 MUHYT AJisi TOATOTOBKH K OTBETY.

HpOMe)KyTO‘-lHaﬂ aTrrecranud

3auger IMPOBOAUTCA IMYTEM IIOABCACHUSA HTOT'OB IO PE3yJIbTaTaM TCKYIICTO KOHTPOJIA H

pe3yNbTaTaM BBIOJHEHUS WHINBUAYAIBHOTO JOMAIIHETO 3a/1aHus. EClu CTyIeHT He CripaBHIICS
C YacCThIO 3aJlaHUM TEKYIEro KOHTPOIIA, €My MpPEIOCTaBISETCS BO3MOKHOCTH CIaTh 3a4eT Ha
UTOTOBOM KOHTPOJHHOM MEPOIPHUATHH B TMHCbMEHHOH (opme. @opmy 3adeta (MHChMEHHAs
paboTa uiu onpoc) BEIOUPAET MPErnoaaBaTeb.

Ecnm 3ager mpoBoauTcs B (popME OTBETOB HA BOIPOCHI, CTYJACHTY MpeJiaracTcs OJIUH
WM HECKOJBKO BOMPOCOB U3 MEPEUHs BOMPOCOB K 3aueTy. Bpems Ha MOATOTOBKY K OTBETY HE
MIPEOCTABIISICTCS.

Ha nanmucanne 3a4eTHON pabOTHI CTYACHTY npenoctanisiercss 30 MUHYT.
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