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Pabouas nporpamma
10 BEPOSITHOCTh M CTATHUCTUKA
s (-9 xKjiaaccoB
(ocHOBHOe€ 001IEE 0Opa3oBaHMeE)



7 KIIACC
COJEP)XAHUME YYEBHOI'O KYPCA

[IpencraBieHre MaHHBIX B BUJE TaOJull, AuarpaMm, rpadukoB. 3amojiHEHUE
TaOJWIl, YTEHHE M TMOCTPOCHHUE auarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadKkoB pealbHbIX IpoiieccoB. M3BiaeueHne nupopmammu
W3 JudarpaMM M TaOJWll, UCIOJb30BAHUE W UHTEPOpPETAlUs] JaHHBIX.
OnucarenbHass CTaTUCTUKA: cpeaHee apu(MeTHdecKoe, MeJMaHa, pa3Max,
HauOoJIbIlIee ¥ HAMMEHbIIIEE 3HAUYCHHUs] HAOOpa YMCIOBBIX NaHHBIX. [IpuMepsl
ciydaiiHoM u3MeH4YuBOCTH. Ciiy4allHbIA SKCIIEPUMEHT (OMBIT) W CiIydailHOe
coopiTHe. BeposTHOCTH M 4acToTa. Poib MamoBEpOATHBIX W MPAKTUYECKHU
JOCTOBEPHBIX COOBITUI B MPUPOJIE U B 0o01IecTBE. MOHETa U UrpaibHas KOCTh B
Teopuu BepositHocTel. ['pad, BepiuHa, pedpo. Crenens BepiinHbl. Yucno pédep
W cyMMapHasi cterneHb BepiiuH. IIpencraBienue o cBsizHOCTH Tpada. Llenu u
uukibl. [TyTu B rpadax.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yibTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO Kypca K KOHILY
oOyuenus B 7 kinacce: Uurate uHpoOpMaImio, MpeACTaBICHHYIO0 B Ta0IUIaX, Ha
auarpaMMax, MpeJCTaBisATh JaHHbICE B BHUJE€ TaOJuWIl, CTPOUTH JUArpaMMBbl
(cTosOuKoBbIE (CTOJIOUATHIE) M KPYTOBBIC) IO MaccuBaM 3HaYeHUN. ONUCHIBATH
U HUHTEPOPETUPOBATH pPEaAJbHBIE YHCIOBBIE [aHHBIC, IMPEJICTABICHHBIE B
TabauIax, Ha auarpammax, rpadukax. Mcnonb3oBaTh NJis OMUCAHUS JAHHBIX
CTaTUCTUYECKHE XapaKTePUCTHUKHU: CpeaHee apudmerndeckoe, MeauaHa,
HauOoJblllee W HAaUMEHbIIEE 3HA4Y€HUd, pa3Mmax. MeTh NpeicTaBlICHUE O
CIy4YallHOM W3MEHUYMBOCTM Ha MpuUMepax IieH, (U3NYECKUX BEJIMYMH,
AHTPONIOMETPUUYECKUX JaHHBIX, HUMETh TMPEJCTABICHUE O CTATUCTUUYECKOMN
YCTOMYUBOCTH.

8 KUIACC
COJEP)XAHHME YYEBHOI'O KYPCA

[IpencraBienne 1aHHBIX B BUAE TAOJUII, TUarpamMM, rpaukoB.

MHOXECTBO, 3JEMEHT MHOXXECTBa, MOAMHOKeCTBO. Omepairuu HaJ MHOXECTBAMMU:
oObeuHEeHHe, TiepecedeHue, pornonHeHue. CBoHcTBa omepaluii HaJl MHOXKECTBAMU:
MepPEMECTUTEIILHOE, COYETaTeNIbHOE, paclpeAeuTeIbHOE, BKIIOUCHHUSA. Mcmoib3oBaHUe
rpadUYeCKOro MPEICTABICHUS MHOXKECTB JIJISI OMMCAHUS PEajbHBIX IIPOIICCCOB M SBICHUH,
MIpY PEILICHUH 3ajad.

N3mepenune paccemBaHus JaHHBIX. Jlucriepcus U CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX
HabopoB. JIlmarpamma paccenBaHusI.



DneMeHTapHble COOBITHS Cciy4yalHOro ombiTa. CiydaiiHble coObiTHs. BepostHOCTH
coObITiii. ONBITHI ¢ PABHOBO3MOXKHBIMU dJIEMEHTAPHBIMUA COOBITHSAMH. CydaliHbIN BBIOOD.
CBsi3b MEXKIy MaJOBEPOATHBIMU M MPAKTUUYECKU JOCTOBEPHBIMU COOBITHSIMU B MPUPOJE,
00I1IeCTBE U HayKe.

HepeBo. CBoNMCTBa NEpEBBEB: EAUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHCSYEHN
BEPIIMHBI, CBSA3h MEKIY YUCIIOM BEpIIHH W ynuciioM peoep. [IpaBmio ymHokeHus. Permenue
3a/1a4 ¢ MOoMoIIbIo rpadoB.

[IpotuBomnonoxusle coObITHs. [luarpamma Diinepa. OObenMHEHHE W TIEpPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHA. DoOpMyna CIOXKEHUS BEpPOSTHOCTEH. YCIIOBHas
BepOSITHOCTH. [IpaBuino ymHoxkenus. HezaBucumseie coobitus. [IpencraBienne skcriepuMeHTa
B BUJE JepeBa. PemieHne 3amady Ha HaxXOKICHHUE BEPOATHOCTEM € IOMOUIBIO JIepeBa
CIIy4alHOIO 3KCIIEPUMEHTA, THarpamMmMm Jujepa.

HNPEIMETHBIE PE3YJ/IBTATbI

W3Bnekarb U mpeoOpa3oBbIBaTh HHGPOPMAIIMIO, MPEACTABICHHYIO B BHJE TaOJHII,
auarpamm, rpauKoB, IPEACTABISATh IaHHbIC B BUJE TAOJIHII, TUarpaMm, rpa)uKoB.

OnuceiBaTh JAHHBIE C MOMOIIBIO CTATUCTUYECKHUX IMOKA3aTENICH: CPEIHUX 3HAYCHUU U
Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHUN W YacCTOTHl COOBITUM, B TOM 4YHCIE TIO
pe3yibTaraM U3MEPEeHUN 1 HAOIIOIEHUM.

Haxomuth BEpOATHOCTHM CINyYalHBIX COOBITHM B ONBITaX, 3HAas BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIbBITaX C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMHU
COOBITHUSIMHU.

Hcnons3oBarh rpaduueckue MOACIH: AEPEBO CIYyUYalHOTO IKCIEPUMEHTA, JUArpPaMMbI
Diisiepa, yucioBas npsmas.

OnepupoBaTh NMOHATUSIMU: MHOXECTBO, MOJAMHOKECTBO, BBINOJHATH OINEpALMU  Haj
MHOXECTBaMU: 00beIMHEHUE, TIEPECEUCHUE, TOTIOTHEHNE, TIEPEUUCTSATH JIEMEHTHI MHOYKECTB,
MIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBarh rpaduyueckoe MPEACTABICHUE MHOXECTB M CBSI3€M MEXKIYy HUMH IS
OTMCAHUs TPOILIECCOB U SBJICHUH, B TOM YMCJIC MPU PELICHUM 3a]ad U3 APYruX YUeOHBIX
MPEIMETOB U KYpPCOB.

9 KIIACC
COIAEPKAHUE YYEBHOI'O KYPCA

[IpencraBienue JaHHBIX B BUAE TaOIUIl, AMarpamMm, rpadikoB, HHTEPIIPETALIUS TAHHBIX.
UreHue u mocTpoeHue TabauIl, AuarpaMmm, rpaukoB 10 peabHBIM JTaHHBIM.



[lepectanoBku u ¢akropuan. CoyeTaHusi U 4yucio coueranuil. Tpeyronbauk [lackans.
Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHUKHU.

['eomeTpuyeckas BeposTHOCTh. CiydaliHbIN BBIOOP TOUKH U3 GUTYPHI Ha TUIOCKOCTH, U3
OTpe3Ka U U3 JyTH OKPYKHOCTH.

HcnbiTanne. Yenex u Heygada. Cepus wucnbelTaHuid a0 nepBoro ycnexa. Cepus
ucrbiTanuii bepuymnu. BepostHocTH cOOBITHIT B cepru UCTIBITaHUN bepHyIn.

CrnydaiiHas BeJIMYMHA U PaCIpEeNICHHe BEpOSITHOCTEN. MaTreMaTH4eCcKoe OKUJaHuE U
mucriepens. [Ipumepsl MaTeMaTH4eCKOTO OKHUTaHMS KaK TEOPETUYECKOTO CPEAHETO 3HAYCHHUS
BEJIMYMHBI. MaremMaTnieckoe OKUJaHue U TUCHEPCUS CIIyYalHON BETMYUHBI «YUCIIO YCIIEXOB
B CEpHUM UCIBITaHUK bepHymm.

[Tonsartue o 3akoHe OonbIMX ynces. M3mepeHue BEpOSTHOCTEN C MOMOIIBIO YacTOT.

Posnb 1 3HaueHue 3aKoHa OOJIBIINX YKCEI B MPUPOJIE U OOIIECTBE.

NPEIMETHBIE PE3YJ/IBTATbHI
N3Biekarh U npeoOpa3zoBbIBaTh HHPOPMALIHIO, TIPEACTABICHHYIO B PA3IMYHBIX HCTOYHUKAX
B BHJI€ TaOJIHUII, TUarpaMm, rpaduKoB, MPEACTABISTH IaHHBIE B BUJIE TAOIUII, IHArpamm,
rpaduKoB.

Pemars 3aaun opraHM30BaHHBIM MEpeOOpPOM BapUAHTOB, a TAKXKE C MCIOJIb30BaHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucarebHbIE XAPAKTEPUCTUKH JJIs1 MACCUBOB YHCJIOBBIX JIAHHBIX, B TOM
YHUCJI€ CPEIHUE 3HAUCHUS U MEPBI pACCEUBAHUSI.

Haxonuth 4acTOThI 3HaYEHHM U YACTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSACh Pe3yIbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUH.

Haxonuth BEpOSITHOCTH CIydalHBIX COOBITUH B M3YyUYEHHBIX OMNBITaX, B TOM YWCIE B
OMbITaX C PAaBHOBO3MOXHBIMHU D3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSX HCHBITAHUN 10
[IEPBOTO yCII€Xa, B CEPUAX UCNIBITAaHUN bepHyuin.

HNmets npencrapiieHUE O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOATHOCTEN.

HmeTh npeacTaBieHUE 0 3aKOHE OOJBIITNX YHUCEI KaK O MPOSBICHUN 3aKOHOMEPHOCTH B
CIIy4allHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBILIMX YHUCENT B MPUPOJE U 0OIECTBeE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmMenoBanme paziena KoquuecTso OcHOBHOE cofepKaHue OcHOBHBIE BUIBI JCATEIBHOCTH 00yYarOUIUXCS
(TeMsbr) Kypca 4acoB
[IpencraBnenne naHHBIX 7 [IpencraBnenune JaHHBIX B OcBauBarh CrOCOOBI MPE/ICTABICHUS
tabmunax. [Ipaktuueckue CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB C
BBIYUCJICHUS 110 TaOJIMYHBIM MOMOIIBIO TAOIHI] U TUArPAMM C UCTIOIb30BAaHUEM
JNaHHbIM. 3BIeueHne u aKTyaJbHBIX U BaXXHBIX JAHHBIX (IeMorpaduueckue
UHTEPIPETALMS TAOTUIHBIX JTaHHBIE, IPOU3BOJICTBO IIPOMBILIIEHHOMN U
naHHbIX. [IpakTuueckas CEJILCKOXO3IMCTBEHHON MPOYKIINH, OOIIIECTBEHHBIE
pa60Ta <<Ta6JII/II_[BI>). U IPpUPOIHEBIE HBJICHI/I}I).
I'paduueckoe N3yuars MeToabI PabOTHI C TAOJIUYHBIMU U
NPCACTABJICHUC NIAHHBIX B rpaduyecKUMU IPEICTaBICHUSIMHU JaHHbBIX
BUJIE KPYTOBBIX, C TIOMOMIBIO ITU(POBBIX PECYPCOB B XOJIE
CTOJIOMKOBBIX (CTOJIOYATHIX ) MPaKTUYECKUX paboT
nuarpaMm. Urenue u
IIOCTPOECHUE TUATPAMM.
[Tpumepsl
neMorpaduuecKux
IAarpaMmm.
[IpakTuueckas pabora
«JlnarpammbI»
OnucarenbHasi CTaTUCTHUKA 8

Uucnossie Habopwl. CpeHee
apupMeTHIeCcKoe.

Menuana yncioBoro Habopa.

OcBauBaTh NOHATHSI: YHCIIOBOK HA0Op, Mepa
LHEHTPAJIbHOW TEHJICHIIMU (Mepa LIEHTPa), B TOM YHUCIIe
cpenHee apupMeTHIeCcKoe, MeIhaHa.




YcTOMYUBOCTh MEIMAHBI.
[IpakTrnueckas pabora

«CpenHue 3HaYEHUS.
HauOospliiee 1 HauMeHbliiee

3HAYEHUS YUCIIOBOTO HAabopa.

Pa3max

OnucbIBaTh CTATUCTUYECKUE TAHHBIE C IIOMOLIBIO
cpeaHero apupMeTHUECKOro U Meananbl. Pemarp
3a/1a4u.

HN3yuarb CBOMCTBA CPEIHUX, B TOM YHUCIIE C
MOMOIIIbIO IIUPPOBBIX PECYPCOB, B XOZE
MPaKTUYECKHUX PaOOT.

OcBauBarb NOHATHSA: HAOOJIbIIIEE U HAUMEHbIIIEE
3HA4YEeHUS YMCIIOBOTO MaccHuBa, pa3Max. Pemarp
3aJa44 Ha BBIOOP criocoOa onucaHus IaHHBIX B
COOTBETCTBHH C MMPUPOAON JAaHHBIX U IEISIMHU
WCCIIETIOBAHUS

CiyyaiiHast ”3BMEHYMBOCTh

CiyyaiiHasi U3MEHUYUBOCTD
(npumepsr). Yacrora

3HAQUCHUM B MaCCHUBE JaHHBIX.

I'pynnupoBka.

I'ucrorpammel.
[IpakTrueckas pabora

«Crny4aitHasi UBMEHYMBOCTbH)

OcBauBaThb NOHSATHS: YACTOTA 3HAUCHHUI B MAaCCUBE
JIAaHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOTpaMMma.
CTpouTh 1 aHAJIU3UPOBATH TUCTOTPAMMEBI,
noAOUPATH MOAXOAAIAN IIar TPyIIUPOBKH.
OcBauBarth rpauueckue IpeICcTaBICHUS Pa3HbIX
BUJIOB CITy4allHOW U3MEHYMBOCTH, B TOM YHUCIIE C
MTOMOIIIBIO IU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKOU pabOThI




Benenue B Teopuio rpados

['pad, Bepmmna, pedpo.
[IpencraBienue 3agaun ¢
noMo1pio rpada. CreneHpb
(BaJICHTHOCTb) BEPUINHBI.
Yucno pébep u cymmapHas
CTeneHb BepluH. Llens u
nuki. [TyTs B rpade.
IIpencrasnenue o
cBs3HOCTH rpada. O6xox
rpada (3UIEpOB MyTh).
[Ipencrasnenue 00
OpPUEHTHPOBAHHBIX Tpadax

OcBauBatb noHsTHSA: Tpad, BepunHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIIMHBI ), IETTh U
ITUKJT.

OcBauBatb NOHATHSA: TYTh B rpade, diIepoB MyTh,
00xo rpada, OpueHTUPOBAHHBIN Tpad.

Pemarh 3a1a4u Ha MOMCK CYMMBI CTETICHEN BEPILIUH
rpada, Ha ouck obxoza rpada, Ha MOUCK MyTeH B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBarh croco0bI MPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUU BEPOSITHOCTEH, IPYTUX
MPEIMETOB C TOMOIIBIO IPa(OB (KapThl, CXEMBbI,
AIIEKTPUUYECKUE 1IENH, PYHKIIMOHAIbHBIE COOTBETCTBHS)
Ha IpUMepax




BeposiTHOCTB M yacToTa
CIIy4allHOTO COOBITHS

Ciy4aitHblil ONIBIT U
clly4aiiHoe coObITHE.
BeposTHOCTB M yacToTa
coObITus. Ponb
MaJIOBEPOSITHBIX U
MPaKTUYECKH JTOCTOBEPHBIX
COOBITHI B IPUPOZIE U B
obmecTtBe. MoHeTa u
UTpajibHast KOCTb B TEOPHUHU
BEPOSTHOCTEM.
[IpakTrueckas pabora
«Yacrora BbIIaICHUST OPJIa»

OcBauBaTh NOHATHSA: CIIy4alHBIN ONBIT U CIIy4alHOE

coOmITHE, MaJIOBEPOSITHOE " IIPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

M3yuarh 3HaYMMOCTb MAJIOBEPOATHBIX COOBITHI B
IPUPOJIE U OOIIECTBE HA BaXKHBIX IIpUMeEpax (aBapuH,
HECYACTHBIE CTy4au, 3aluTa NEPCOHAIBbHON
uH(popmaImu, nepeaaya JaHHbIX ).

M3yuarhb poib KIaCCUYECKUX BEPOSTHOCTHBIX MOJEIEH
(MoHeTa, urpajibHasi KOCTb) B TEOPUU BEPOSITHOCTEH.

Hao0aroaars ¥ u3y4arhb 4acTOTy COOBITHI B IPOCTHIX
HKCIEPUMEHTAX, B TOM YHCJIE C IIOMOIIBIO U(PPOBBIX
PECYPCOB, B X0J1€ IPAKTUYECKOU pabOThI

O060061eHueE, 5 [IpencraBieHne TaHHBIX. IHoBTOPATH N3YyYEHHOE U BHICTPAUBATH CUCTEMY
cUcTeMaTHU3alvsa 3HaHUI OmnucarenbHas CTaTUCTHKA. 3HaAHHIA.
BeposATHOCTH City4aiiHOTO
5 Pemare 3a1a4m Ha [IPEACTABICHNUE U ONTUCAHUE
COOBITHSA
JIAHHBIX C IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
OO6cy:xnaTb NpUMepbI CTyYaliHbIX COOBITUIA,
MaJIOBEPOSITHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIly4ailHbIX COOBITHH, UX POJIU B IPUPOJIE U KU3HU
YEI0BEKA
34

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME




TEMATUYECKOE INTAHHUPOBAHUE

8 KVIACC

OcHoOBHOE cofiepKaHue

OcHOBHBIE BUBI ICATEIIBHOCTH 00y4arOIIUXCSI

HaumenoBanue paznena KomuuecTBo
(TeMsbl) Kypca 4acoB
IToBrOpeHue kypca 4 IIpencrasineHue NJaHHBIX.
7 wracea OLHCATCIbHAS CTATHCTHKA. IToBTOPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
CnyvaiiHasi U3MEHYUBOCTb. 3HaHUMN.
Cpeanue 4yucIoBoro Habopa. | Pemarb 3aga4m Ha NpeiCTaBICHUE W ONIUCAHHUE
CayuaitHble COOBITHSL. JTAHHBIX C MIOMOILBIO U3YYEHHBIX XapaKTEPUCTUK.
BeposTHOCTH 1 4aCTOTHI. Pemiars 3a1a4u Ha peACTaBICHUE IPYIIIMPOBAHHBIX
Krnaccuueckue MOJEIU JaHHBIX B OITMCAaHHC cnyqaﬁHoﬁ HU3MCHYUBOCTH.
TEOPHH BEPOSTHOCTEN: Pemiars 3a1a4u Ha OnpeEIEHNUE YaCTOTHI
MOHCTA H HIDATbHAA KOCTD CITy4aiHbIX CO6I>ITI/II‘/JI, 00cyXJIeHHEe TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JIOCTOBEPHBIX CIIYYaMHBIX COOBITHIM, X
pOJIM B IPUPOAE U KU3HU YEJIOBEKA
OnncarenbHasi CTaTUCTHKA. 4 Otknonenus. Jlucnepcus

PaccenBanue naHHBIX

YUCJIOBOTO Habopa.
CranmapTHOE OTKIIOHEHUE
JHCJIOBOrO Habopa.
Jlnarpammebl paccenBaHus

OcBauBaTb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHC, UCITOJIL30BATh OTU XapPaKTCPUCTHUKH JI
OIIMCaHUsA paCCCUBAHUA NAHHBIX.

BI)I}IBI/IFaTb runoTe3bl 00 OTCYTCTBUM WUJIW HAJINYHUHN
CBA3HU 110 JUarpaMmMam pacCCHBaHM.

CTpOI/ITb JAuarpaMMbl paCCCHUBaHUs 110 UMCIOIINMCS
JaHHBIM, B TOM 4YHCJIC C IIOMOIIIBIO KOMIIBIOTCpA




MuoxxecTBa

MHO}KGCTBO, IIOAMHOXKCCTBO.

Onepauun Haj
MHOXKECTBaMHU:
00beIMHECHIE,
nepeceveHue, TOTOTHEHHE.
CgolicTBa onepanuii HaJl
MHOXKECTBaMHU:
MepPEeMECTUTEIBHOE,
COYETaTeNIbHOE,
pacnpeeIuTeNbHOE,
BKUIOueHud. ['paduyeckoe
MPE/ICTaBIICHUE MHOXKECTB

OcBauBaTb NOHSATHSL: MHO>XCCTBO, 3JICMCHT
MHOKXCCTBA, IOAMHOXKCCTBO.

BbInOJHATH onepanuu HaJl MHOKECTBAMMU:
o0beTMHEHHE, TIEPECCUCHHE, TOTIOTHEHUE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIBHOE,
COUETATEIBbHOE, PACTIPEACTUTEIBHOE, BKIKOUEHUS.
Hcnoab3oBarh rpaguyeckoe NpeacTaBICHUE
MHOXECTB IPHU ONIMCAHUU PEAIBHBIX MPOILIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJ1a4 U3 JPYTUX Y4eOHBIX
MPEIMETOB U KYpCOB




BepoATHOCTB Ciiy4ailiHOTO

COOBITHS

DneMeHTapHbIE COOBITHSL.
CayuaiiHble COOBITHS.
brmaronpusrcTByromue
AIIEMEHTApPHBIE COOBITHS.
BepositTHOCTH COOBITHIA.
OneITBl ¢ paBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Crny4alinbiii BEIOOD.
[TpakTrueckas pabora

«OMBITEL C
PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU
COOBITHUSMM

OcBauBaTh NOHATHSA: JIEMEHTAPHOE COOBITHE,
Clly4aiiHOE COOBITHE KaK COBOKYITHOCTb
OJaronpusATCTBYIOLIUX AIEMEHTAPHBIX COOBITHI,
PAaBHOBO3MOXKHBIE DJIEMEHTApPHBIE COOBITH. Pemarn
3aJa44 Ha BBIYKUCIICHUE BEPOSITHOCTEN COOBITHI IO
BEPOSITHOCTAM 3JIEMEHTAPHBIX COOBITHI CITy4aiiHOTO
OIIBITA.

Pemare 32124 Ha BBIYNCIICHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE C
IIOMOIIIBI0 KomIbroTepa. IlpoBoauTs u

U3y4aTh ONBITHI C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU (C

MCIIOIIb30BAHUEM MOHET, UTPAIbHBIX KOCTEM,
JIPYTUX MOJIEJIEl) B X0/1€ MTPaKTUYECKOM

paboThI




Brenenwne B Teoputo rpados

HepeBo. CpoiicTBa aepesa:
€IMHCTBEHHOCTh IyTH,
CYIIECTBOBAHHUE BUCSYEN
BEPIIUHBI, CBA3b MEKIY
YUCJIOM BEPILHMH U YHCIIOM
pé6ep. IlpaBuino yMHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 IuKIa,
BUCSYas BEpIIMHA (JIMCT), BETBb JIepeBa, MyTh B
JiepeBe, IMaMeTp IepeBa.

HN3yuyarh CBOMCTBA JEpEBa: CYIICCTBOBAHNUE BUCIYEHU
BEPILUVHBI, EAMHCTBEHHOCTD ITyTH MEXIY JIBYMS
BEPIIMHAMM, CBSA3b MEXIY YHACIIOM BEPIIMH U YUCIIOM
peéoep.

Pemare 3a1a4M Ha MMOMCK U NIEPEYNCIICHHE ITYTEU

B JIEPEBE, OIPEIEIICHUE YHMCIIa BEPIINH WK PEOEp

B JIepeBe, 00X0J] OMHAPHOTO JIepeBa, B TOM YUCIIE C
MIPUMEHEHUEM TTpaBrjIa YMHOKCHHUSI

Crnygaiinbie cOOBITHS

[IpoTHBONONOXKHOE COOBITHE.
Juarpamma Ditnepa.
OObenuHeHne U epeceueHme
coObITuii. HecoBmecTHbIE
coObITusi. Dopmyrna CloKeHUs
BepossTHOCTEN. [IpaBuiio
YMHOXEHHUS BEPOATHOCTEN.
VYciioBHAs1 BEPOSITHOCT.
HeszaBucumelie coObITHS.
[Ipencrasienue ciay4aiiHOro
AKCIIEPUMEHTA B BUJIE JIEpEBA

OcBauBaTb NOHATHSA: B3aUMHO IMPOTUBOIOJIOKHBIE
COOBITHSI, OTIepallUU HAJl COOBITUSIMU, OObETUHEHHUE U
nepecevyeHne coObITHA, quarpamMma Jitnepa (Dinepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIE COOBITHSI.
N3yuarb TeopeMbl O BEpOSITHOCTH OObETUHEHUS JBYX
coObITHH ((POPMYIIBI CIOKEHHUST BEPOSITHOCTEN ).
Pemarp 3a1a4n, B TOM 4KClIe TEKCTOBBIEC 3a/1a4l Ha
OTIPEJICIICHUE BEPOSTHOCTEH O0bEIMHECHUS U
nepecevyeHusi COOBITHI C MOMOILBIO YHCIOBOU MPSMOH,
nuarpaMm Diiepa, GOpMyITbl CIIOKEHUS BEPOSITHOCTEH.
OcBauBarb  NOHSATHS:  NPABUJIO  YMHOXCHUS
BEPOSITHOCTEM, YCIIOBHAsI BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHSI IEPEBO CIYYAHOTO OTbITA.




N3yuars cBoiicTBa (OnpeeaeHus ) He3aBUCUMBIX
COOBITHIA.

Pemartp 3a1a4m Ha Onpe/ieNICHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemarn 3aJav9M Ha ITOHCK BepO}ITHOCTeﬁ, B TOM
YUCJIC YCIOBHBIX, C UCIIOJIB30BAHUCM ACPCBA
CJIY“I&IZHOI‘O OIIbITa

O06o0111eHNE,
CHCTEMAaTU3alMs 3HAHUH

[IpencrapiieHre TaHHBIX.
OmnucarenbHasi CTaTUCTHKA.
I'padb1. BepositHOCTD
CITy4aifiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IToBTOPATH N3YUYEHHOE U BBHICTPAUBATH CUCTEMY
3HAHUM.

Pemars 3a1a4m Ha NpEACTABICHUE U OTIMCAHUE
JIAHHBIX C IIOMONIBI0 U3YYEHHBIX XapPaKTEPUCTHK.

Pemarsb 3agaum c npumenenrem rpados. Pemarb
3a/1a4M HA HAXOXKJICHUE BEPOATHOCTHU CIYyUalHOTO
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJI€ B OIBITAX C PaBHOBO3MOKHBIMHU
AIIEMEHTApHBIMU COOBITHSAMU. Pemiars 3axaum Ha
HaXOXXJICHUE BEPOSITHOCTEH OObESIUHEHUS U
MePECEUYCHHS COOBITHI, B TOM YHCJIC HE3aBUCUMBIX, C
WCITOJIb30BAaHUEM TpaUUeCKUX MPEACTABICHUNA U
JiepeBa ciyJaiiHoro omnbita. Pemars 3apqaun Ha
nepevrciaeHue KOMOMHAIMN (Yrciia IePeCTaHOBOK,
YyCJIa COYETAaHMi), Ha HAXOXKJEHHE BEPOATHOCTEMN
COOBITHH C MPUMEHEHHEM KOMOMHATOPHUKH, B TOM
YHCJIE C UCIOJIb30BaHKMEM TpeyroibHuKa [lackans




OBIIEE KOJIMYECTBO
YACOB I10 [TPOI' PAMME
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TEMATUYECKOE IINTAHMPOBAHUE

9 KITACC
OcHOBHOE conepKaHue OCHOBHBIE BU/IbI ACSITEIBHOCTH O0YyYAIOIINXCS
HanmenoBanue paznena KonmuecTso
(Tembl) Kypca 4acoB
IToBTOpEeHue Kypca 4 [IpencraBieHne TaHHBIX.

8 Kjacca

OmnucarenpHas CTaTUCTHKA.
Omnepanuu Hal COOBITUIMH.

HezaBucumocTs COOBITHIA

IToBTOPATH N3YUYEHHOE U BBHICTPAUBATH CUCTEMY
3HAHUM.

Pemars 3a1a4n Ha IPECTABIICHUE U ONTMCAHUE
JTAHHBIX.

Pemiars 3a1a4n Ha HAXOXKICHUE BEPOSTHOCTEN
00BbeIMHEHUS ¥ TIEPECEUCHUS COOBITHI, B TOM UHCIIC
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM IpaduueCcKux
MPEACTABICHUN U AEPEBA CIIyYalHOTO OIIBITA.

Pemars 3agaun Ha niepeynciieHre KOMOMHAIUI
(4ncna nepecTaHOBOK, YMCIIA COUETAaHUM), Ha
HAXOXJIEHUE BEPOSITHOCTEN COOBITUI C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM UUCIIE C
HCIIOJIb30BaHUEM TpeyrojbHuKa [lackans




DneMeHThl KOMOMHATOPUKHU

ITepecrtanoBku. PakTopuall.
Coueranus U YUCIIO
codyeTaHun. TpeyroabHUK
[Tackais. [IpakTrnueckas
pabora «Bbruncienue
BEPOATHOCTEN c
MCIIOIb30BAHUEM
KOMOWHATOPHBIX  (PYHKIIHIA
AIIEKTPOHHBIX TAOIUI

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOEHUS, YIOPsiJ0YeHHAas Tapa, Tpoiika 0ObEKTOB,
MepecTaHoBKa, (DaKTOpHA YUCia, COUCTAHUE, YUCIIO
COYETAHUM, TPEYTOIbHUK [lackas.

Pemarp 3aga4u Ha niepeyUCICHUE YIOPSIOYEHHBIX
nap, TpOEK, IMEPEUNCICHHE NEPECTAHOBOK U
COYETAHUM DBJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
Pemiars 3a1a4u Ha TPUMEHEHUE YKCIIAa COYECTAHUN
B airebpe (COKpaméHHOE YMHOXXEHHE, OWHOM
HrroTona).

Pemartb, npuMensisi KOMOMHATOPUKY, 3a/1a4U Ha
BBIUHCIICHUE BEPOSITHOCTEM, B TOM YHUCIIE C

MOMOILBIO 3JIEKTPOHHBIX TAOIUI] B X0
MPaKTUYECKON pabOThI

['eomerpruueckas
BEPOSITHOCTD

I'eomerpruueckas
BEpOSATHOCTh. CiTydaliHbIN
BBIOOP TOYKHU U3 PUTYPHI Ha
IUTOCKOCTH, U3 OTpEe3Ka, U3
JyTH OKPYKHOCTH

OcBauBarb NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiars 3a1a4u Ha HAXOXKJACHUE BEPOATHOCTEN B
OTIBITAX, MPEJACTABUMBIX KaK BHIOOP TOUEK W3
MHOTOYTOJIBHUKA, KPYTa, OTPe3Ka WK AyTH
OKPYKHOCTH, YUCJIOBOTO MTPOMEKYTKA




HcnbiTanus beprymm

HcneiTanue. Yenex u
Heynada. Cepust UCTIBITaHUIM
JI0 TIEPBOTO yCIEXa.
Hcnsiranus beprymn.
BeposTHOCTH cCOOBITHIA B
CEpUH UCIIBITAHUUN
bepnymnu. [IpakTnueckas
pabora «McnbiTanus

bepnymm»

OcBauBarb NOHATHS: UCTIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCTIBITAHUH (YCIIEX H
HEy/a4ya), Cepusl UCTIBITAHU, HACTYTIICHUE
NEePBOro ycrnexa (HeyJauu), Cepusi UICIIBITaHUN
bepuymm. Pemiars 3a1a4u Ha HAXOXKJICHUE
BEPOSTHOCTEH COOBITHI B CEpUU UCTIBITAHUH J10
IIEPBOIO ycrexa, B TOM YUCJIE C IPUMEHEHUEM
bopMyIbl CyMMBI T€OMETPUUECKOU MPOTPECCHUM.
Pemars 3a1a4u Ha HAXOXKIECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEpPUU UCTIBITAHUI
bepHynnu, Ha HaXOXKAEHUE BEPOSITHOCTH
ONPEAEIEHHOTO YHUCIJIA YCIIEXOB B CEPUM UCITBITAHUI
bepnymm.

HN3yyars B x0[1€ NPAKTHYECKON PadOThI, B TOM

qHCJIE C MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTHU B CEpPUM UCIIbITaHUK bepHymm




CrnydaiiHasi BeIMYMHA

CnydaiiHasi BeJIMYMHA U

pacnpeneseHrne BEPOSITHOCTE.
MareMaTuyeckoe OKUIaHnue 1

JACTIEPCUS CITyYaHON
BEJIMYUHEL. [Ipumepsl
MaTeMaTUYECKOrO OKHUIaHUS
KaK TEOPETHYECKOTO
CpEIHEro 3HauYCHUS
BEJIMYHMHBI.

[TonsaTHe 0 3aKkoHE OONBIITNX
yucen. U3mepenne
BEPOATHOCTEU C IIOMOILIBIO
yacToT. [I[pumeHenue 3akoHa
OOJIBIIINX YHCET

OcBOUTH MOHATHSA: CITyYallHAS BEJIIMYMHA, 3HAUCHUE
CIy4aillHOW BEJIMYMHBI, PACIIPEACICHUE BEPOSITHOCTEN.
N3yuarp n 00Cy,KaaTh IPUMEPHI JUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YUCIECHHOCTh HACEIEHUS, IPyTre
V3MEHUYMBBIE BEJIMUMHBI, PACCMATPUBABILUECS B
KypC€ CTaTUCTUKH), MOJICJIbHBIX CITyYaillHbIX BEJIMYHH,
CBSI3aHHBIX CO CITy4YallHBIMU ONBITaMHU (OpocaHue
MOHETBI, UTPAJIbHON KOCTHU, CO CITy4YaliHbIM BHIOOPOM U
T. IL.).

OcBauBarb NOHATHSA: MATEMATHYECKOE OXKUAHUE
CIIy4YallHOW BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAUCHHE, TUCTIEPCHS CIIyYalHOW BEJIMYHMHBI KaK
aHaJIor AMCIEPCUU YUCIOBOTIO HAbopa.

Pemarp 3a1a4m Ha BBIYMCIIEHUE MATEMATHYECKOTO
OKHJIAaHWS U JUCTIEPCUU JUCKPETHOU CIIy4anHON
BEJIMYMHBI 110 33JJaHHOMY PACHIPEIEICHUIO, B TOM
YUCJIE 33/1a4, CB3aAHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMHU.

3HAKOMUTBLCH C MATEMaTUYECKUM OKUJIAaHUEM U
JIUACTIIEPCUEN HEKOTOPBIX PACIPEAECICHHM, B TOM YUCIIE
pacnpeneneHus CIry4aiHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEPUU UCHBITAaHUN bepHyrum.




N3yuarb 4acToTy COOBITHS B MOBTOPSIOIIUXCS
CITy4alHBIX OTBITAX KaK CIyYalHYIO BEIIMUUHY.
3HAKOMHUTBLCA C 3aKOHOM OOJBIHX yucen (B popme
bepHyim): mpu OOJIBIIOM YUCIIE ONBITOB YaCTOTA
cOOBITHS OJTU3KA K €r0 BEPOATHOCTH.

Pemars 3a1aum Ha U3MEpPEHUE BEPOSTHOCTEN C
MOMOIIBIO YacTOT. O0CYyKAaTh POJIb 3aKOHA
0O0JBIINX YUCET B 000CHOBAaHUHU YaCTOTHOTO METO/IA
U3MEPEHUS BEPOATHOCTEM.

OO0cy:xkaaTh 3aKOH OOJBIIMX YUCEN KaK MPOSIBJICHUE
CTAaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YUCEI B PUPOJIE U B
’KHU3HHU YeJIOBEKa

O0001IeHrE, KOHTPOIIb 10 IIpeacraBneHne JaHHbIX. IToBTOPSITH N3YUCHHOE U BHICTPAMBATh CHCTEMY

OnucarenbHasi CTaTUCTHKA. —

BepositHOCTB CirydyaitHOTO

COOLITHS. DIIEeMOHTE Pemarp 3a1a4um Ha IPEACTABICHUE U ONMCAHUE

koMmOuHaropuku. Ciy4aitnpie | AdHHBIX.

BEJIMYMHBI U PaCIpeIeIICHUS Pemarp 3a1a4mM Ha HaXOXKJAEHUE BEPOSTHOCTEM
COOBITHH, B TOM YHCJIEC B ONIBITaX C
PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEH OOBEAMHEHUS U TIEpeCeUeHUs
COOBITUM, BEIUUCIIATH BEPOSITHOCTH B OMBITAX C
CEpUSIMHU CIIyYaWHBIX UCTIBITAHUI
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