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MHHOACHUTEJIBHASA 3AIIMCKA

B coBpemeHnHOM 1IM(POBOM MUpPE BEPOATHOCTH M CTAaTUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIOKEHUH, TaK U UX POJIHU B 00Opa30BaHUM,
HEOOXOMMOM KaKIoMy desoBeKy. Bospacraer uucio npodeccuil, nmpu oBiaJeHUH KOTOPBIMU
TpeOyercs Xopomras 0a3oBas TOATOTOBKAa B OONAcTH BEPOATHOCTH M CTATUCTHKH, TaKas
MOATOTOBKA Ba)KHA I TMPOMOJDKEHHS OO0pa3oBaHUS W IS YCHEIIHOW MpodeCCHOHAIBHON
Kapbephl.

Kaxxaplii 4enoBeK IOCTOSHHO TNPUHUMAET PELICHHS HAa OCHOBE MMEIOILUXCA Y HEro
JTaHHbIX. A 111 OOOCHOBAaHHOIO NPUHATHS PELICHUS B YCIOBUSX HEAOCTaTKa WM M30bITKA
nHpopmMaruu HEOOXOAMMO B TOM YHCIE XOpomo CcGOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

NmMeHHO TO3TOMY OCTpPO BCTalna HEOOXOAUMOCTb C(HOPMHPOBATh Yy OOydaromuxcs
(YHKLIMOHAJBHYIO T'PaMOTHOCTb, BKIJIIOYAIONIYyI0 B ce0f B KauecTBE HEOThEMIIEMOU
COCTaBIIAIOIIEH yYMEHHWE BOCHPUHHUMATb M KPUTUYECKH aHAJU3UpOBaTh UHGPOpPMAIHIO,
MPEICTaBICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PealbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOANUTD IPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM NpUHIHMIAaMu cOopa, aHalu3a W
IPEICTaBICHUS JaHHBIX W3 PA3NIUYHBIX cdep KU3HU 00ILIecTBa U rocyJapcrBa MpUOOIIAET
oOyyaronuxcsi K OOILIECTBEHHBIM HHTepecaMm. VI3yueHHe OCHOB KOMOWHATOPUKH pPa3BUBACT
HaBBIKM OpraHu3alMu mnepedopa M mojacyéra yucia BapUAHTOB, B TOM YHCIIE B MPHUKIATHBIX
3agayax. 3HAKOMCTBO C OCHOBAaMH TeOpHH TpadoB cO31aET MaTeMaTHYECKUH (QyHIaMEHT JUis
(hopMupoBaHUs KOMIETEHUMH B oOiacTu HHPOpMAaTUKU M LHU(POBBIX TexHonoruil. Ilpu
U3yUYEHUU CTAaTUCTHKU M BEPOATHOCTH OO0OraliaiTcs MpeICTaBlIeHUs] O0O0ydarolmuxcs o
COBPEMEHHOM KapTHHE MHpa M METoJaX €ro MccieqoBaHus, (GopMUpYyeTCs TMOHUMAaHUE POIU
CTaTUCTUKH KaK HCTOYHHKA COIHAIBHO 3HAYMMON HH(OpMAIMM M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSTHOCTHOT'O MBIIIICHUS.

B coorBercTBMM ¢ JaHHBIMHU ILENSIMH B CTPYKTYpe IMpOrpaMMbl y4eOHOro Kypca
«BepoATHOCTh W CTAaTHUCTHKa» OCHOBHOTO OOHIEro 00pa3oBaHUS BBIIENEHBI CIEIyIOIIUe
coiepKarebHO-MeToAnueckue TUHUM: «lIpeacraBnenue qaHHBIX U ONMCATENbHASI CTAaTUCTHKAY,
«BeposTHOCTbY», «DeMEeHThl KOMOMHATOPUKNY», «BBeneHne B Teopuio rpadosy.

Conepxxanne nuHuu «lIpencraBieHne MaHHBIX M ONUCATENIbHAs CTATUCTHKA» CIYKUT
OCHOBOH amisi (popMHUpOBaHUS HABBIKOB PabOTHI ¢ MH(pOPMAIUE: OT YTEHUS U WHTEPIPETAINH
UHQOpPMaIMK, TpeACTaBICHHOW B Talbnuuax, Ha [auarpaMMax u Trpadukax, 10 cOopa,
IPEICTaBICHUS U aHau3a JaHHbBIX C UCIOJIb30BAaHUEM CTAaTUCTHUUYECKHUX XapaKTEPUCTUK CPETHUX
U paccenBaHus. Pabotas ¢ JaHHBIMH, OOydalolMecs ydaTcsl CUMTHIBATH U MUHTEPIPETUPOBATH
JaHHbIC, BBIIBUTATh, apPIYMEHTHPOBATh M KPUTUKOBATH MPOCTEHINNE THIOTE3bl, Pa3MBIIUISThH
HaJa (aKkTOpaMu, BHI3BIBAIOIIUMH U3MEHUYUBOCTbD, U OLIEHUBAThH UX BIUSHHE HA pacCMaTpUBacMble
BEJIMYMHBI U IPOLIECCHI.

NHTyuTHBHOE  MNpEACTABICHUE O  CIy4YalHOW  M3MEHYMBOCTH,  HUCCJIEIOBAaHUE
3aKOHOMEPHOCTEH W TEHJCHIUN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOW Ui U3YYEHHS TEOPUU
BEpOATHOCTENW. bonblioe 3HaueHHWE HMMEIT NPAKTUYECKHE 3aJaHMs, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHEe BEPOSITHOCTH BBOAUTCS KaK Mepa MPaBIOMOAOOHs ciaydailHOro coObitus. [Ipu
U3yYeHUHU y4eOHOro Kypca 0Oydaroluecs: 3HaKOMSTCS ¢ MPOCTEHIIIMMHI METOAAMH BBIUMCICHHUS
BEPOSATHOCTEW B CIIy4alHBIX 3KCIIEPUMEHTAX C PABHOBO3MOKHBIMM JIEMEHTAPHBIMU UCXOJaMH,



BEPOSTHOCTHBIMU 3aKOHAMH, IMO3BOJIIOIIMMU CTaBUTh U pelarh Oojee CIOKHBIE 3amadn. B
y4eOHBIH KypC BXOJST HauajdbHBIC MPEJCTABICHUS O CIy4YaWHBIX BEJIMUYMHAX U UX UYHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax yueOGHOro Kypca oCymiecTBIsSETCS 3HAKOMCTBO O0YyYaIOIINXCA C MHOXKECTBAMH U
OCHOBHBIMHU ONEpalUsIMUA HaJ MHOXXECTBAMH, PAaCCMaTPHUBAIOTCS MPUMEPHl MPUMEHEHUS IS
pelIeHus 3a/ad, a TakXKe HCIONB30BAHUS B JIPYTHX MaTeMAaTHYCCKUX KypcaX H Y4YeOHBIX
npeaMeTax.

B 7-9 knmaccax umsydaercs y4eOHbIH Kypc «BeposSTHOCTP M CTAaTUCTHKa», B KOTOPBII
BXoAAT pazaensl: «lIpencraBieHue AaHHBIX U ONMCAaTENbHAs CTAaTUCTHKa», «BeposaTHOCTHY,
«JIeMeHThI KOMOWHATOPHUKWNY, «BBeieHrne B TEOpHUIO TpadoBy.

Ha m3yuenue yueOHOro Kypca «BeposTtHOCTh M craructuka» orBogutcs 102 gaca: B 7
kiacce — 34 vaca (1 yac B Henmeno), B 8 kinacce — 34 yaca (1 gac B Henenio), B 9 kitacce — 34 yaca
(1 gac B Hexento).



COILEPKXAHUE OBYUYEHMUA
7 KIIACC

[Ipencrapnenne JaHHBIX B BHJE TaOnMil, AuarpammM, rpadukoB. 3amolHEHHE Talnu,
YTEHHE U TIOCTPOEHHUE JuarpamMm (CTOJIOMKOBBIX (CTOJNIOYATHIX) U KPYTOBBIX). UTeHue rpadukoB
peanbHbIX MpoleccoB. M3BneyeHne mHpopManuu U3 auarpaMM M TaONuUL, HCIONb30BAHUE U
UHTEpIIpEeTaIHs] TaHHBIX.

OmnwucarenpHasi CTaTUCTHUKA: CpeHee apupMeTHdecKoe, MeIraHa, pa3Max, Haubobliee U
HaMMEHbIIIee 3HaYeHUs Habopa YUCIIOBBIX NaHHBIX. [IprMephl ciaydaiiHoi N3MEHUYNBOCTH.

Cry4aifHpIii SKCTIEpUMEHT (OIBIT) U ClydaiiHoe coOwiTHe. BeposaTHocTh U yactora. Porb
MaJIOBEPOSATHBIX M MPAKTUYECKU IOCTOBEPHBIX COOBITUH B mpupojae u B oOuiectBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUH BEPOATHOCTEM.

I'pad, BepmmHa, pebpo. Crenens BepmnHbl. Yncino pédep U cyMMapHas CTETIeHb BEpIIHH.
[IpencraBnenue o cesznoctu rpada. Lemu u nukiel. [Tytu B rpadax. O6xox rpada (ditiepon
nyTh). [Ipeacrasnenue 06 opueHTupoBaHHOM rpade. Pemienue 3a1ad ¢ noMoIbo rpados.

8 KVIACC

[IpencraBnenue qaHHBIX B BUIE TAOIUL], JUarpamMm, rpaQuKoB.

MHOXECTBO, DJIEMEHT MHOXECTBA, IOAMHOXeCTBO. Omnepanuu HaJ MHOXECTBAMHU:
oObeaMHEHUe, IepecedeHue, JjomnonHeHue. CBoiicTBa omepanuii HaJ MHOXECTBAMU:
IEPEMECTUTEIBHOE, COYETATEIbHOE, pPACIPENEIUTENbHOE, BKIOUEHUsA. Mcronp3oBaHue
rpaduyeckoro mnpeacTaBIeHUs] MHOXKECTB JUIsl ONIMCAHUS PEAJIbHBIX MPOLIECCOB U SBIECHUH, IPU
pELICHNH 3a1a4.

W3mepenune paccenBaHus naHHBIX. Jlucrnepcusi M CTaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. Jlnarpamma paccenBaHusl.

DneMeHTapHble COObITUS ciydaiiHoro omnbiTa. CiydaiiHble coObiTHa. BepositTHocTH
coObITHH. OMNBITBI ¢ PaBHOBO3MOXXHBIMH JJIEMEHTapPHBIMU COOBITHSMU. CiydalHBINH BBIOOP.
CBs3b MEXJy MaJlOBEPOATHBIMH U TPAKTHUECKU JIOCTOBEPHBIMU COOBITHSMHU B IpPHUPOAE,
0O0IIeCTBE U HayKe.

HepeBo. CBoiicTBa 1epeBbEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHNE BUCSYEN BEPIIUHBI,
CBSI3b MEXIY YHMCIOM BepIIMH M uucioMm péodep. IlpaBmio ymHOkeHus. Pemenue 3amau c
MOMOIIIBIO TPadoB.

[IpotuBononoxueie coObITH. Juarpamma DOiinepa. OObenuHEHHE U IEepeceyeHHe
coObITHii. HecoBmecTHble coObITHsI. DOpMyIIa CIIOKEHHUST BEPOSITHOCTEH. YCIIOBHASI BEPOSITHOCTb.
[IpaBuno ymHoxenus. HezaBucumsie coObiTus. [IpencraBienune skcriepuMeHTa B BUJIE JIEPEBa.
Pemenne 3aga4 Ha HaXOXKJIEHUE BEPOSATHOCTEN € MOMOILBIO JAEPEBa CIIy4YallHOTO HKCIIEPUMEHTA,
auarpamm Jusiepa.

9 KJIACC

[IpencraBnenuie naHHbIX B BuAE TaOmuil, quarpamm, rpadukoB, HHTEPIIPETAIUS JAHHbBIX.
UreHue 1 IOCTPOCHHE TaOIUII, TUarpaMM, TpaduKoB MO peaabHbIM JaHHBIM.

ITepecranoBku u ¢akropuan. Coderanuss U 49ucio codetanuit. Tpeyrompauk [lackais.
Pemenue 3aau ¢ ucnonb3oBaHUEM KOMOMHATOPUKH.

l'eomerpuueckas BeposaTHOCTh. City4ailHbIN BBIOOp TOYKU M3 (UTYPHI HA MIIOCKOCTH, U3
OTpE3Ka U U3 1yT'¥ OKPYKHOCTH.



Wcneiranne. Yenex u Heynada. Cepust HCIIBITaHUMN 710 epBOro ycnexa. Cepust UCIIBITaHUM
Bbepnyniu. BepostHocTH cOOBbITHIA B cepun HcnibITaHui beprysuin.

CrydaiiHas BEJIMYHMHA W PACHPEICICHUE BEPOSATHOCTEH. Maremarnyeckoe OXUAAHUE U
mucnepcus. [Ipumepsl MareMaTHYeCKOro OXHUAAHHUA KaK TEOPETHYECKOTO CPEIHEro 3HAauYeHUs
BEINYUHBL. MareMaTn4eckoe OKHUJIAaHUE U JUCIEPCHUs CIIy4YalHOM BEJIMYUHBI «YHCIIO YCIIEXOB B
CEpHUU UCHBITaHUN bepHyum».

[TonsiTre o 3akoHe OonpblIuX yncen. M3Mepenne BepoITHOCTEHN ¢ MOMOIIIbIO 4acToT. Poib u
3HauYEHHUE 3aKOHA OOJBLINX YHCEN B IPUPOE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUS TPOrpaMMbl Y4eOHOTo Kypca «BeposTHOCTH M
CTaTUCTUKAa» XapaKTepU3yIOTCS:

1) natpuoTHYecKoe BOCIUTAHHE:

MpOSIBIICHUEM HWHTEpeca K TPOLUUIOMY M HACTOSIIEMY PpOCCHUUCKOM MaTeMaTuKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHXEHUSIM POCCUHUCKUX MATEMATUKOB M POCCUUCKOU
MaTeMaTH4eCKOM LIKOJbI, K UCMOIB30BAHUIO 3TUX JOCTIKEHUI B IPYTUX HayKaxX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaM3allid €ro IpaB.,
IOPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIMOHMPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, TMPOIEyp TPa)xJAaHCKOro o0miecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHHIO ATHYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHUEM OCTIIKEHUHN
HayKH, 0CO3HAHHEM BaYKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIHOCTH YUYEHOTO;

3) TpynoBO€e BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YYacTHUE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTU4yeCKOn
HANPaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTUYECKOrO 00pa30BaHUs HA MPOTSHKEHUU BCEH
YKU3HM IS YCTICIIHON MPOo(EeCCHOHATIBHON ICSITEIIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHMEM WHAMBUAYyaJIbHONH TpaeKTOpUHW OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHMYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHHUI, yMEHHUIO BUIETh MaTeMaTHUYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTAINE B NEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS 4YeJIOBEKa, NPHUPOJAbI U 0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEYECKOW NesTENbHOCTH, JTaloB €€ pasBUTHS H
3HAQYUMOCTH JUJISl pa3BUTHUS LUBUIIN3AINH, OBIAJICHUEM S3bIKOM MaT€MaTUKU U MaTeMaTHueCKOn
KyJbTYpOll Kak CpEeACTBOM TO3HAaHUS MHpA, OBIAJCHUEM TMPOCTCUIIMMU HABBIKAMU
UCCJIEZIOBATENbCKOM 1eATEeNbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, popMUpOBaHNe KYJILTYPbI 310POBbSI H AMOLMOHAJIBLHOIO
0J1arONOJIyYHs:

TOTOBHOCTBIO TPHUMEHSATh MaTeéMaTUYECKUE 3HAHUS B HMHTEpecax CBOETO 370POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KM3HHU (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHA U
OTIbIXa, peryispHas ¢uznyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa pedIieKcuH,
MPU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPYroro YelIoBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHME:

OpUEHTalell Ha MPUMEHEHHEe MAaTeMAaTH4YEeCKUX 3HaHWM JUIsl pelieHus 3aaad B oOnactu
COXPaHHOCTH OKpPYXAalolle Cpeapl, IUIAHWPOBAHUSA IOCTYNKOB W OLIEHKH HMX BO3MOXHBIX



HOCTICICTBUM ISl OKpYXaroWIel cpebl, 0CO3HAHHEM INI00AJBHOIO XapakTepa 3KOJOTHYECKHUX
poOJIeM | IyTeH UX PEIICHHS,

8) ajanTanmus K M3MEHAIUMCS YCJIOBUAM COLMAIBHON U NPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCMCTBUSIM B YCIIOBUSIX HEOINPENEIEHHOCTH, MOBBIILEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIBHOCTb, B TOM YHUCIIE YMEHHME YUUTHCS Y JAPYTUX
JFONeH, MpHOOpEeTaTh B COBMECTHOW JEATETLHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMH U3
OMBITA IPYTHUX;

HEOOXOIUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HaHWH, B TOM 4Hcie (GOPMYIUPOBATH UJEH,
HOHATHS, THIOTE3bl 00 O0BEKTaxX U SIBICHHUSIX, B TOM YMCJIE paHee HEM3BECTHBIX, OCO3HABATh
JIe(UIHUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CHUTYyallMl0, BOCIPHUHHMATh CTPECCOBYIO
CUTYallUI0 KakK BbI30B, TPEOYIOIIMN KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PpEIICHUS U
neicTBus, pOpMyIHpPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUSA, JOPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

ba3oBble JlorH4yecKkue AeiCcTBUA:

® BLIABIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPHU3HAKM MaTeMaTH4eCKUX OOBEKTOB,
MOHATHUH, OTHOLICHUA MEXIy MOHATUAMH, (HOPMYNIUPOBATH ONPENEICHUS MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIAacCH(PUKALUU, OCHOBAHUS i1 0000IICHUS U
CpaBHEHHUS, KpUTEPUHU IPOBOJUMOTO aHAIIN3A;

® BOCIPHHHUMATh, (HOPMYIUPOBaTh M TNPEOOpPA30OBBIBATh CYXKIACHUSA: YTBEPAUTENIbHBIE U
OTpHLIATETbHBIE, €AMHUYHbIE, YACTHBIC U OOIIHE, YCIOBHBIE;

® BBIABIATh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M NPOTHUBOPEUMs B (PaKTax,
JAHHBIX, HAOMIOACHUAX M YTBEPXKACHUSX, IpeularaTb KPUTEPUHM JUIsl BbISBICHHS
3aKOHOMEPHOCTEN U POTUBOPEUYUL;

® JicNIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aK/IIOUEHUH 110 aHAJIOTHH;

® pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (MIPSAMBIE U OT IPOTUBHOIO),
IPOBOAUTE CAMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTebCTBA MaTreMaTH4eCKUX (aKToB,
BBICTpaMBaTh apryMEHTAllUI0, MPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI, 000CHOBBHIBATH
COOCTBEHHBIE PACCYKICHHS;

® BpIOMpaTh crHoco0 pemeHus ydeOHOM 3ajauM (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOMparh Haubosee MOAXOAALIMM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX
KPUTEPUEB).

Ba3zoBble ucciaenoBarebckue 1elCTBUS:

® JUCIOIB30BaTb  BONPOCHI  KaK  MCCIENOBAaTEIbCKUM  MHCTPYMEHT  ITO3HAHUS,
(bopMynupoBaTh BOIMPOCH], (PUKCHPYIOLIUE MPOTHBOPEUHE, MPOOIEeMy, CaMOCTOSITEIHHO
yCTaHABIMBaTh MCKOMOE W JIaHHOE, (hOPMHUPOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOAUTH II0 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIJIOXKHBIA DKCIEPHUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHME IO YCTAaHOBICHUIO 0COOCHHOCTEN MaTeMaTH4eCcKoro 00beKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;



CaMOCTOSITENILHO (DOPMYITUPOBATH 000OIIEHHUS M BBIBOBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHNUS, WCCIIEJOBAaHUs, OIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIBTATOB,
BBLIBOJIOB 1 00OOIIEHMI;

MIPOTHO3MPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCa, a TAKIKE BBIBUTATH MTPEIOIOKCHHISI O
€r0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora c nndopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1auu;

BbIOMpPAaTh, aHAIU3UPOBAaTh, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH WH(OPMALUIO
Pa3NUYHBIX BUAOB U (POPM IpEACTABICHUS;

BbIOMpaTh (POpMy MpencTaBIeHUs] UHPOPMALMK M WUIIOCTPUPOBATH PELIAEMble 3a/lauu
CXeMaMHu, TuarpaMMaMu, HHOU TpauKoil 1 MX KOMOUHAIMSIMU;

OLIEHMBaTh HAJ&KHOCTh MHPOpPMALMK 10 KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM WU
c(OPMYIUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHHUKAaTHBHBIE YHHBepCaJbHble Y4eOHbIe JelCTBHA:

BOCTIpUHUMATh U (HOPMYIIUPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBUSMH H LEIISIMH
OOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIP@XaTh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3aJa4d, KOMMEHTHPOBAThH
MOJTYYECHHBIH pPe3yJbTar;

B XO0JIe OOCYXICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKTa€MO TEMBI, TPOOIEMBI,
pemaeMoi 3a7a4M, BbICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COMOCTABIISATh
CBOM CYXKJCHHSI C CY>KICHHUSIMH JIPYTHX YYACTHUKOB JHAJIOTa, O0HAPYKUBAThH PA3IUIUE U
CXOJICTBO TIO3WIMH, B KOPpEKTHOH Qopme QOopMyaHpoBaTh pa3HOIIACHS, CBOH
BO3PaKCHUS;

NPEACTABIATh PE3YJAbTaThl PEIEHUs 3aJadH, SKCIIEPUMEHTa, HCCIEeIOBaHuUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpPMAaT BBICTYIUICHHS C Y4E€TOM 3aqad NpPE3CHTAIH |
0COOEHHOCTEH ayJIuTOPUH;

MOHUMATh U UCTOIH30BATh MPEUMYIIECTBa KOMAaHAHON U MHAUBHIyalIbHOW pabOTHI Mpu
peleHn: y4eOHbIX MaTeMAaTHIECKHX 3a/1a4;

NPUHUMATH 1IeJThb COBMECTHOM NIESTEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacrpenenars BUIbl padoT, JOroBapuBaThCs, 0OCYKIaTh MPOLECC U pe3yIbTar
paboThI, 0000ITIaTh MHEHUST HECKOIBKUX JTIONICH;

y4acTBOBaTh B IPYMIIOBBIX (hopMax paboThl (00CYXIeHHS, OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH CBOM JEHCTBUS
C JIPYTMMHU YJIEHAMH KOMaHJbI, OLEHHBATh KAYECTBO CBOETO BKJIaZa B OOIIMI MPOIYKT
0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYACTHHKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHBIC YHHBepcaIbHbIC y4eOHBbIEC 1eCTBHA

Camoopranusauus:

CaMOCTOSITENIFHO COCTaBIIATh IUIaH, aJTOPUTM pELIeHHs 33ahaud (WIM €ro 4acTh),
BBIOMpPATh CHoco0 pemieHus C y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh M KOPPEKTHPOBaTb BAPUAHTBHI PEIICHUM C y4ETOM
HOBOH MH(pOpMaIHH.

CﬂMOKOHTpOJ’Ib, SMOIMOHAIbHbII HHTEJJIEKT:



® BIAJIETh CIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIecca U pe3ysibTaTa PeIIeHHs
MaTeMaTUIEeCKOH 3a1auu;

® [pEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUM 337a4d, BHOCHUTH
KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBATHh COOTBETCTBUE PE3yJbTara AESITEIbHOCTU MOCTABICHHOW LIEJIM U YCIOBUSM,
OOBSICHSITh TPUYINHBI TOCTHKCHUS WIIM HETOCTIDKEHUS IIeTTH, HAXOIUTh OIIHOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 kJjacce OOy4yarOmUNUCS TOMYYUT CIEAYIOIIME TPEIMETHBIE
Ppe3yJIbTaThl:

Uurare uHbOpMAIUIO, TPEICTABICHHYI0 B TaOIWIaX, Ha JAMarpaMMax, HpeICTaBIAThH
JTaHHBIC B BHJIEC TAONHII, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIC) W KPYTOBBIE) IO
MacCHBaM 3HAUYCHHM.

OnuceiBaTh M HMHTEPIPETUPOBATH PEAJbHBIE YHWCIOBBIE JAHHBIE, MPEICTABICHHBIE B
Tabnuuax, Ha AuarpaMMax, rpadukax.

Hcnonp3oBaTh [UIsl ONMCAHUS JI@HHBIX CTaTUCTUYECKUE XapaKTEPUCTUKU: CpEIHEe
apudmeTrnyeckoe, MearaHa, HaudoJIbllIee U HaMMEHbIIIee 3HAYCHUsI, pa3Max.

NMeTh mpencTaBieHHUE O CIIy4yalHOW W3MEHYMBOCTH Ha TpPUMEpax IeH, (U3HUECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HWMETh MPEICTABICHUE O CTaTUCTHUYECKOU
YCTOMYUBOCTH.

K xonmy oOyuenus B 8 kiiacce oOyyaromuiCs TOJMYYUT CIEAYIOIIME TMPEIMETHBIE
Ppe3yJIbTaThI:

W3Bnekats u mnpeoOpa3oBbiBaTh HMH(POpPMALINIO, TPEACTABICHHYIO B BUAE TaOmHil,
JarpaMmm, rpa@ukoB, IPEACTaBIATh JaHHBIE B BUIE TaONHUII, TUarpaMm, rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIbIO CTATUCTHUECKUX MOKa3aTesei: CpelHuX 3HaYeHU U Mep
pacceuBaHus (pa3Max, JUCTIEPCHS M CTAaHIAPTHOE OTKIIOHEHHE).

HaxomuTe dYacTOThl YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHI, B TOM 4YHCIE IO
pe3yapTaTtaM U3MEpEeHU U HaOTIOIeHUA.

Haxomute BEpOSTHOCTH CIlydallHBIX COOBITHIA B OMNBITaX, 3HAs BEPOSTHOCTH
JJIEMEHTApHBIX COOBITHI, B TOM YHCJIE€ B OIbITAX C PABHOBO3MOXKHBIMHU 3JIE€MEHTapHBIMU
COOBITUSIMH.

Hcnonb3oBath rpaduyeckue MOAETH: JAEPEBO CIyYalHOTO SKCHEPUMEHTA, JuarpamMbl
DOlinepa, 4ucaoBast npsmasi.

OnepupoBarh MNOHATHSMHU: MHOXECTBO, IOJMHOXKECTBO, BBINOJHATH ONEpPAllMA HaJ
MHOXECTBaMH: OOBEAMHEHUE, TepecedeHre, JOMOIHEHUE, MePEUUCIsITh JIEMEHTHl MHOXECTB,
MIPUMEHATH CBOMCTBA MHOXECTB.

Hcnonp3oBath rpaduueckoe MpencTaBICHUE MHOXKECTB W CBSA3€H MEXAY HUMHU AJs
OMMCAHUS TMPOIECCOB M SBJICHHI, B TOM YHUCIE NpPU PEIICHUWU 3aJad U3 JPYTUX y4eOHBIX
NIPEIMETOB U KypCOB.

K xonmy oOyuenus B 9 kJiacce oOyyaromMHCS TMONYYUT CIEAYIOIIKME MpeaIMETHbIE
pe3yabTaThl:



W3Bnekats u mpeoOpa3oBbBaTh HMH(POPMAILIHMIO, TMPEICTABICHHYI0O B  Pa3IMYHBIX
UCTOYHHKAX B BHUAC TaONWIl, auarpaMM, rpadukoB, MPEICTaBISATh JAHHBIE B BUAC TaOIUII,
JTuarpamm, rpauKoB.

Pemare 3amaum opraHW30BaHHBIM IEPEOOPOM BAPHUAHTOB, a TAKXKE C HCIOJb30BAHHEM
KOMOMHATOPHBIX TIPABHII U METOJIOB.

Hcnonp30BaTh onucaresibHbIE XapaKTEPUCTUKU I MAaCCHUBOB YMCIIOBBIX JTAHHBIX, B TOM
YHUCIIE CPEAHUE 3HAUCHUSI U MEPbl PaCCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHHWI W 9aCTOTHI COOBITHS, B TOM YHUCJIE MOJB3YsCh Pe3yabTaTaMu
POBEAEHHBIX U3MEPEHUI 1 HAOMIONCHUN.

HaxoauTh BEpOSTHOCTH CIyYalHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM YHCIE B
OTIBITaX C PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX HCHBITAHUHN 1O TIEPBOTO
ycrexa, B cepusix ucnbsiTanuii bepnysu.

HNmets npeacrabiieHue 0 CIIy4yaliHOW BEJIMYUHE U O PACIIPENEIICHUN BEPOSTHOCTEM.

NMets mpencrarieHne 0 3aKOHE OOJIBIINX YUCENT KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CITy4yailHOM M3MEHUYMBOCTHU U O POJIM 3aKOHA OOJIBIIINX YHUCEIT B IPUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3aesioB U TeM
NPOrpamMMbI

Ne i/

HpeI[CTaBJ'IeHI/IC JaHHBIX

OnucareipHas CTAaTUCTUKA

Cry4daiiHasi ”3BMEHYUBOCTD

BBenenue B Teopuro rpagos

BeposTHOCTE 1 yacToTa Ciy4aitHOTO
cOOBITHS

O0006111eH1E, CUCTEMATH3aIMs] 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoianuyecTBo yacos

Bcero

34

KoHTpoJbHbBI
e pabdoTbI

IpakTnuecku
e padoTbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBare/IbHbIC

pecypcbl

bubnuoreka [IOK
https://m.edsoo.ru/7f415fd

Y
bubauorexa IIOK

https://m.edsoo.ru/7f415fd
[

bub6moreka IIOK
https://m.edsoo.ru/7f415fd
c

bubmuoreka [IOK
https://m.edsoo.ru/7f415fd
c

bubnuoreka [IOK
https://m.edsoo.ru/7{415fd

c

bubmuorexa IIOK
https://m 4151
c


https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

HaumeHoBaHue pa3aesioB U TeM
NpPorpamMmbl

Ne i/

IToBrOpenue Kypca 7 knacca

OmnucareiibHast craTUCTUKA. PaccenBanue
JTAHHBIX

MmuoxecTBa

BepOHTHOCTB CHy‘I&ﬁHOFO COOBITHSA

Brenenue B Teopuro rpadoB

Crnyualiabie cOOBITHS

O0001enue, cucTeMaTH3alys 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KosnuyecTBo yacos

Bcero

34

KoHTpoJbHBI
e padoTbI

IIpakTHyecku
e padoTbI

JIEKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcsl

bu6mmoreka [JOK

https://m.edsoo.ru/7f417fb
2

Bu6moreka IIOK

https://m.edsoo.ru/7f417fb
2

bu6mmoreka LIOK

https://m.edsoo.ru/7f417fb
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417{b
2

bu6mmoreka [JOK
https://m.edsoo.ru/71417{b
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417tb
2

bub6moreka [IOK
https://m f41
2


https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2




9 KJIACC

HaumeHoBaHue pa3aesioB U TeM
NpPorpamMmbl

Ne i/

IToBrOpeHue Kypca 8 kinacca

DeMeHTbl KOMOMHATOPUKHU

FGOMeTpI/I‘-ICCKaH BCPOATHOCTDH

Hcneiranusa bepnynnu

CityyaliHas BeJIMYrMHA

O06006111eH1E, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

KoaunuyecTrBo yacoB

Bcero

10

34

KoHnTpoJbHbI
e padoThbl

IIpakTuyecku
e padoTbI

JIEKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcsl

bubmoreka [JOK

https://m.edsoo.ru/7f41a30
2

bubmuoreka IIOK

https://m.edsoo.ru/7f41a30
2

bubmuoreka LIOK

https://m.edsoo.ru/7f41a30
2

bub6moreka [IOK
https://m.edsoo.ru/7f41a30
2

bu6moreka [JOK
https://m.edsoo.ru/7{f41a30
2

bubmuoreka IIOK
https://m.edsoo.ru/7f41a30
2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




ITOYPOYHOE IINTAHUPOBAHMUE
7 KJIACC

Ne
n/n

10

Tema ypoka

[IpencraBnenne qaHHBIX B
TadIumax

HpaKTI/I'-IeCKI/Ie BBIYMCIICHHUSA 110
TaOJIMYHEIM JaHHBIM

W3BnedeHne u nHTEpIpETALUA
TaOTMYHBIX JJAHHBIX

[IpakTrueckas padota "Tabmuibr'

I'padmueckoe npencrapneHme
JTAHHBIX B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
JMarpaMM

Urenue ¥ NOCTPOCHUE TUATPAMM.
[Tpumeps! nemorpapuveckux
JrarpaMm

[IpakTuueckas pabora
"TuarpamMmmbl"

UYucnossie Habopbl. Cpennee
apudmeTnyeckoe

Uucnossie Habopbl. CpenHee
apupmMeTHIecKoe

Menuana yncioBoro Habopa.
YCeTOHYNBOCTE MEIUAHBI

KoanyecTBo yacoB

Bcero

KoHTpoabHBI
e padoThI

IIpakTHyeckun
e padoThl

Jlara
HU3y4YeHH
s

DJIeKTpOHHbBbIE N (POBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru/ac2e96e2

https://m.edsoo.ru/8ecd1869

https://m.edsoo.ru/8987112d

https://m.edsoo.ru/2{9bc644

https://m.edsoo.ru/a5b2cf86

https://m.edsoo.ru/e9feccc’

https://m.edsoo.ru/7dff9617

https://m.edsoo.ru/2b8221d
1

https://m.edsoo.ru/e6d216as

https://m.edsoo.ru/5cf81{2f


https://m.edsoo.ru/ac2e96e2
https://m.edsoo.ru/8ecd1869
https://m.edsoo.ru/8987f12d
https://m.edsoo.ru/2f9bc644
https://m.edsoo.ru/a5b2cf86
https://m.edsoo.ru/e9feccc7
https://m.edsoo.ru/7dff9617
https://m.edsoo.ru/2b8221d1
https://m.edsoo.ru/2b8221d1
https://m.edsoo.ru/e6d216a5
https://m.edsoo.ru/5cf81f2f

11

12

13

14

15

16

17

18

19
20

21

22

Menunana urcioBoro Habopa.
YCTONYMBOCTE MEIUAHBI

[Ipaktuyeckas padora "Cpennue

3HaYeHUS"

Haubonrsliee 1 HanMeHbIIIEE
3HAYEHUs YUCIIOBOTO Habopa.
Pasmax

Hawubonniiee n HanMeHbIIEE
3HAUEHUs YUCIIOBOTO Habopa.
Pa3zmax

Haubonrplee 1 HauMEHbBIIIEE
3HaYEHUs YUCJIOBOrO Habopa.
Pazmax

KonTpoabsHas paboTa mo remam
"[IpeacraBieHue N1aHHbBIX.
OmnucarenbHast CTaTUCTHKA"
CiyyaliHasi UBMEHYMBOCTh
(pumepsI)

YacToTa 3HaUCHNUI B MacCHBE
JIaHHBIX

I'pynnuposka

I'mcrorpammsl
I'mcrorpamMmmel

[IpakTuueckas pabora
"Ciy4aitHasi "BMEHUYHUBOCTD"

https://m.edsoo0.ru/d2d4569f

https://m.edsoo.ru/95ec3278

https://m.edsoo.ru/c7f23518

https://m.edsoo.ru/f99d8e3d

https://m.edsoo.ru/f3af73eb

https://m.edsoo.ru/ab6cac41

https://m.edsoo.ru/fb3dff96
https://m.edsoo.ru/6eb143d
6

https:/m.edsoo.ru/e27939¢f

https://m.edsoo.ru/bf641dcl
https://m.edsoo.ru/d4d6823
d

https://m.edsoo.ru/35f7af32



https://m.edsoo.ru/d2d4569f
https://m.edsoo.ru/95ec3278
https://m.edsoo.ru/c7f23518
https://m.edsoo.ru/f99d8e3d
https://m.edsoo.ru/f3af73eb
https://m.edsoo.ru/ab6cac41
https://m.edsoo.ru/fb3dff96
https://m.edsoo.ru/6eb143d6
https://m.edsoo.ru/6eb143d6
https://m.edsoo.ru/e27939cf
https://m.edsoo.ru/bf641dc1
https://m.edsoo.ru/d4d6823d
https://m.edsoo.ru/d4d6823d
https://m.edsoo.ru/35f7af32

23

24

25

26

27

28

29

30

31

I'pad, Bepinna, pedpo.
IIpencraBnenue 3agauu ¢
MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTbD)
BepHbL. Yucio pédep u
CyMMapHasl CTEelIeHb BEPILIUH.
Ilenp u uK

Hens u muxi. ITyTe B rpade.
[IpencraBnenue o CBA3HOCTH
rpada

[Tpencrasnenue 06
OpPUEHTUPOBAHHBIX Ipadax

CriyyaliHblii ONBIT U CIIy4yaliHOE

coOBITHE

BepOHTHOCTL 1 4aCTOTa COOBITHSL.

Posib MastoBEpOATHBIX U
IPAKTHYECKU TOCTOBEPHBIX
cOOBITUI B IPUPOJIE U B
o01mecTse

Momera u urpanabpHas KOCTb B
TEOPUU BEPOSATHOCTEN

[TpakTuueckas pabora "Yacrora

BbIIaJICHUS opJa"

KonTponbHas paboTa no remam

"Ciy4aiiHasi UBMEHUHUBOCTb.

I'padsl. BeposiTHOCTH ciiyyaitHOTO

coobITHA"

https://m.edsoo.ru/7f8a3ca’

https://m.edsoo.ru/ba6e5727

https://m.edsoo.ru/6d6284a
7

https://m.edsoo.ru/7¢c36f7b6

https://m.edsoo.ru/d67ad15
b

https://m.edsoo.ru/49dft6c6

https://m.edsoo.ru/91dce64d

https://m.edsoo.ru/1bcl4fba

https://m.edsoo.ru/f75b27aa



https://m.edsoo.ru/7f8a3ca7
https://m.edsoo.ru/ba6e5727
https://m.edsoo.ru/6d6284a7
https://m.edsoo.ru/6d6284a7
https://m.edsoo.ru/7c36f7b6
https://m.edsoo.ru/d67ad15b
https://m.edsoo.ru/d67ad15b
https://m.edsoo.ru/49dff6c6
https://m.edsoo.ru/91dce64d
https://m.edsoo.ru/1bc14fba
https://m.edsoo.ru/f75b27aa

[ToBTOpenue, o0oO1IIEHHE.

32 [IpencraBienne qaHHBIX

1 [ToBropenue, o6001IeHHE.
OnucarenpHas CTaTUCTUKA
[ToBTOpenue, 0600IICHNHE.

34 BeposatrHocTh ciaydaitHoro

COOBITUSA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/cf81ea2c

https://m.edsoo.ru/c4832ae3

https://m.edsoo.ru/ff852c4c



https://m.edsoo.ru/cf81ea2c
https://m.edsoo.ru/c4832ae3
https://m.edsoo.ru/ff852c4c

8 KJIACC

Ne
/o

10

11

Tema ypoka

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX.
OmnucarenbHas CTaTUCTHKA

CrnyvaitHasi U3BMEHYHUBOCTb.
Cpennue yncnoBoro Habopa

Crnyuaiinbie cCOOBITHS.
BepositHOCTH 1 4acTOTBI

Knaccuueckue mogenu teopun
BEPOSITHOCTEH: MOHETA U
UTpaJIbHast KOCTh

OTKJIOHEHUSA
Jucnepcus yrcnoBoro Habopa

CranmapTHOE OTKIIOHEHUE
YHUCJIOBOTO Habopa

JlnarpaMmbl pacCEuBaHHUs
MHO0X€eCTBO, ITOAMHOKECTBO

Ornepanuy HaJ MHOKECTBAMM:
00beIMHEHNE, IIEPECEUEHUE,
JIOTIOJIHEHUE

CaolicTBa oneparuii HaJ

MHOXXCCTBaMU: ICPEMECTUTCIILHOC,

COYCTATCIBbHOC,

pacrpenenuTeabHOEe, BKIFOUYEHUS

KoaunuyecTrBo yacos

Bcero

KonTpoabHbl
e padoThI

IIpakTHYecKH
e padoThl

Jlara
H3YYEeHH
s

DJIeKTpOHHbBbIE N (POBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru/flace7d?7

https://m.edsoo.ru/5a5b4{73

https://m.eds00.ru/2858973
1

https://m.edsoo.ru/a9e3189d

https://m.edsoo.ru/9d8a3 116

https://m.edsoo.ru/e53492d
9

https://m.edsoo0.ru/2959dafe
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I'papuueckoe npencrapieHue
MHOXKECTB

KontponwsHas pabora mo reMam
"Craructuka. Muoxectsa"

DneMeHTapHbIE COOBITHS.
Cry4aitHbie COOBITHS

braronmpusTcTByronme
AJIEMEHTapHBIE COOBITHSI.
BepositHOCTH COOBITHIT

brnaronpusarcTByomue
AIIEMEHTApHBIE COOBITHSI.
BepositHocTr coObITHI

OnBITHI C PABHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITHUSMHU.
Cryyaiinblii BEIOOD
OnBITH C paBHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITHSIMHU.
Ciry4aitHbIii BBIOOD

[Tpaktuueckas padora "OMBITH ¢

PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUAMU"

epeso

CBoiicTBa nepeBa: €IUHCTBEHHOCTD

MyTH, CYLIECTBOBAHUE BUCAYEH
BEPUINHBI, CBSI3b MEXKIY YHCIOM
BEPILKH U YUCIOM pEdep

IIpaBuno yMHOXEHHUS

[TpaBmiio yMHOXKEHHS
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[IpoTuBOMIONOKHOE COOBITHE

JHuarpamma Ditnepa. O0beanHeHNE
U TIepeceYeHe COOBITHIA

HecoBmecTHbie coObITHS. DOpMyITa
CJIO’)KEHMS BEPOSITHOCTEM

HecosmectHbie coObITHs. DOpMyna
CJIOKEHUS BEPOATHOCTEH

[TpaBuiio yMHOXEHMS
BEPOATHOCTEH. YCIIOBHAs
BEpOATHOCTH. He3aBucumele
COOBITUS

[IpaBuiio yMHOKEHUS
BEPOSITHOCTEH. YCIIOBHAs
BEpOsATHOCTH. He3aBucumbie
COOBITUS

IIpencraBnenue ciry4aitHOro
9KCIIEPUMEHTA B BUJIE JIepeBa
IIpencrasnenue ciry4aiiHOrO
HKCIIEPUMEHTA B BUJIE JIepeBa
[ToBTOpenue, 0600IICHHE.
[IpencraBienue JaHHbBIX.
OnwucarenpHas CTaTUCTUKA
[ToBropenue, o6001eHue. ['pador
KoHnTponbsHas pabota 1o remam
"CnyuaiiHbie COOBITHSI.
BepositHocTh. I'padsr”

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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9 KJIACC

Ne
/o

10

Tema ypoka

Hpe,ﬂCTaBHeHI/Ie JaHHBIX

OnucareipHas CTaTUCTAKA

Onepanuu Haa COOBITHSIMU
He3aBucumocTs cOOBITHI

Komb6unaropHoe npasuiio
YMHO)KEHUS

IlepectanoBku. PakTopual.
CoueTaHus ¥ YUCJIO COUETAHUI

Tpeyronbuuk Ilackans

[IpakTuyeckas pabora
"BbruncieHue BEpOSTHOCTEN C
MCIIOJIb30BaHUEM
KOMOMHATOPHBIX (PYHKITHI
ANIEKTPOHHBIX Ta0IUI"

['eomeTprueckas BEpOSTHOCTbD.
Cryyaiinblii BBIOOp TOUKH U3
(GuUrypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTHU

['eomeTpuyeckast BEpOSTHOCTD.
Cry4aitHbIii BHIOOp TOYKH W3

KoJsimuecTBO 4acos

Bcero

KonTpoabubl
e padoThI

IIpakTHyeckn
e padoThbl

JlaTra
H3yYeHH
|

DJIeKTpOoHHbIE U (POBbIE
o0pa3oBare/jibHbIE

pecypchbl

https://m.edsoo.ru/42a4612
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https://m.edsoo.ru/223a849
9

https://m.edsoo.ru/d7c96eae
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12

13

14
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¢burypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTH

I'eomeTpuueckast BEpOATHOCTD.
CryualiHblii BIOOD TOYKHU U3
(GUrypsl Ha MJIOCKOCTH, U3
0Tpe3Ka, U3 IyTru OKPYKHOCTH

I'eomerprueckas BEpOATHOCTb.
Cryyaiinblii BEIOOp TOUKH U3
(GuUrypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTHU

UcnpiTanue. Ycnex u Heynaya.
Cepust ucIBITAHUM 10 IEPBOTO
ycnexa

HcneiTanue. Ycnex u Heynaya.
Cepus ucnibITaHUHM O EPBOTO
ycnexa

HcneiTanue. Ycrex u Heynaua.
Cepust HCTIBITAHUI IO TIEPBOTO
ycnexa

Hcnbitanusa bepuymnu.
BepositHOCTH COOBITHI B cCepuu
ucnblTaHui bepHym
Ucnbiranus bepaysmim.
BepositHOCTH cOOBITHI B cepun
ucneiTaHui beprymm
[IpakTuueckas pabora
"Ucnbitannsa beprymnn"

https://m.edsoo.ru/d7adde63

https://m 137f

https://m.edso0.ru/8b62359
3

https://m.edsoo.ru/1da9849a

https://m.edsoo.ru/17523e2¢e

https://m.edsoo.ru/bb7¢97b
1

https://m.edsoo.ru/acf1bd99

https://m.edsoo.ru/2ba6ee3d
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29

CryvaifHasi BeTMYUHA U
pacnpenesieHle BepOsITHOCTEN

MaremMaTn4eckoe 0KUIAHUE U
JUCIIEPCUS CIIy4alHON BEIIMYHUHbI

[Ipumepsl MaTeMaTH4eCcKOTO
OXKUJAHUS KaK TEOPETUYECKOTO
CPEIHETr0 3HaYEHHUs BEIIMYNHBI

TToustie o 3aKoHE OOJIBIITNX
quCe

N3mepenne BepossTHOCTEN €
IIOMOILIBIO YaCTOT

[Ipumenenue 3aKoHa OOJBITUX
qrcen

O0001Ienne, cuCTEMaTH3aLM
3HaHuil. [IpencraBnenue naHHbIX

O0001IeHNEe, CHCTEMATH3aLM
sHanuii. OnucarenpHas
CTAaTUCTHUKA

O0600611IeH1E, CHCTEMATH3ALUS
3HaHui. [IpencraBnenue JaHHbBIX.
OmnucarenbHas CTATUCTHKA

O0001Ienne, CUCTEMATH3AIM
3HaHUU. BepoaTHOCTH
CITy4ailHOTO COOBITHS

O0001Ienne, CHCTEMATHU3aLIM
3HaHUU. BepoATHOCTD
CIIy4aifHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPUKHU

https://m.edsoo.ru/6e5al4aa

https://m.edsoo.ru/9dd13d1
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https://m.edsoo.ru/4821c52¢
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34

O06006111EH1E, CUCTEMATH3aIMS
3HAHUH. DIEeMEHTHI
KOMOWHATOPHUKHU

O0001Ienne, cUCTEMATH3ALIM
3HaHHUH. DIEeMEHTHI
koMOuHaropuku. CirydaiiHbIe
BEJIMUMHBI U PACTIPEICTICHIS

O0001Ienne, CHCTEMATHU3aLIM
3HaHMW. CiyyaliHble BEJIMYMHBI U
pacnpenereHus

HToroBast KOHTpOJIbHAs paboTa
O0001Ienne, cuCTEMaTH3aLIM
3HAHHUI

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME
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MPOBEPSEMBIE TPEGOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

7 KJIACC

Kox
MpoBepPsieMoOro
pe3yiabrara

5

5.1

5.2

53

54

8 KJIACC

Kox
NpoBepPsEMOro
pe3yJbTara

5

5.1

5.2

53

IIpoBepsiemble peaAMeTHBbIE Pe3yJabTAThl OCBOECHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOI'O 0011ero 00pa3oBaHus

BCpOﬂTHOCTB H CTaTUCTHUKA

Yurarh MHPOPMAITUIO, IPEACTABICHHYIO B Ta0JUIaX, HA IUarpaMmax,
MPEICTABIATh JIAHHBIC B BHUAC TAONHI, CTPOUTH JUATPAMMBI
(cronbukoBbIe (cTONOYATHIE) U KPYTOBBIE) [0 MaCCHBaM 3HAYeHUN
OnwuceiBaTh W WHTEPIPETHPOBATh pEANbHBIC YHCIOBBIC JIaHHBIC,
MIPE/ICTABICHHBIE B TAONIHIIAX, HA TUarpaMmmax, rpadukax
Hcnonws3oBarh TUTST OTHCAHUS JTAHHBIX CTaTHUCTUYECKUE
XapaKTepUCTUKU: cpeHee apudMeTrnueckoe, MeanaHna, HanOobIee u

HaNMMCHBLIICC 3HAYCHUS, pa3Max

HmeTh MMpEACTaBIICHUC O cnyqaﬁHoﬁ HU3MCHYMUBOCTHU HaA MpUMEPAX LCH,
(1)I/ISI/IT-IGCKI/IX BCJIIMYHMH, AHTPOIIOMCTPHUYCCKUX  JTaHHBIX, HUMECTh

IpEaACTaBJICHUEC O CTaTUCTUYECKOM YCTOI\/'I'II/IBOCTI/I

IIpoBepsieMble MpegMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

BeposTHOCTB U cTaTnucTUKA

W3Bnekars M mpeoOpa3oBbIBaTh WH(GOPMALUIO, TPEACTABICHHYIO B
BUje TaOmui, auarpamm, rpaMKoB, HPEICTABIATH TaHHBIE B BHUJE
TabMLl, AUarpamMmm, rpauKoB

OnuceiBaTh JaHHBIE C IOMOILIBIO CTaTUCTHMYECKUX IOKa3aTeNeu:
CpeIHMX 3HAYeHWH M Mep pacceuBaHHs (pa3Mmax, AUCHEPCUs U

CTaHAapTHOC OTKJ'IOHCHI/Ie)

HaxoauTh 4acTOThI YMCIIOBBIX 3HAUEHUM M YACTOTBI CO6I>ITI/II71, B TOM

YUCJIe MO pe3yabTaraM U3MEpEeHU U HaOII0ACHUI
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9 KJIACC

Kon
MpoBepPseMoro
pe3yabrara

5

5.1

5.2

53

54

5.5

HaxonuTe BepoSITHOCTM cCllydyallHBIX COOBITUH B OMbITax, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OMNBITAX C

PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU
Hcnons3oBaTh  rpaduyeckue  MOJENU:  JIEPEeBO  CIIy4aiHOTO
9KCIIEpUMEHTA, TuarpaMMbl Difiepa, yuciioBas mpsimas

OHepI/IpOBaTI) MHNOHATHUAMU. MHOXCCTBO, IOAMHOXKCCTBO, BBIIIOJIHATH
ornepanun HagQ MHOXCCTBaMU: 06’beILI/IHeHI/IC, MepeCccucHuc,
JOMOJHCHHUE,; ICPEUHUCIIATDh 3JIEMCHTBI MHOXXCECTB, IIPUMCHSATH CBOMCTBa
MHOXCCTB

Hcnons3oBarh rpaqmqecxoe MNpEaACTaBJICHUEC MHOKCECTB U CBsI3el
MCXKIAY HUMHU JIsA OIMMUCAaHUA IMPOLUECCOB U SIBJ'IGHI/II\/II, B TOM 4YHCJIC ITPU

peILIeHUH 3aa4 U3 IPYTuX y4eOHbIX IPEAMETOB U KypCOB

HpOBepHeMble NPEeAMETHBIC PE3YJAbTAThl OCBOCHHUS OCHOBHOI1
06p330BaTeﬂbH0ﬁ nmporpaMmbl OCHOBHOT'O 001ero 06p330BaHI/Iﬂ

BeposatHOCTh U cTaTucTHKa

W3Bnekats U mnpeoOpa3zoBbiBaTh HWH(OPMALMIO, MPEICTABICHHYIO B
pa3NUYHBIX HCTOYHUKAX B BHJE TaOmull, JuarpaMmM, rpaQukos,
NPEICTABIATh JJAaHHbIE B BUE TAaOIMILL, AUarpamMmm, rpagMKoB

Pemats 3amaun opraHu30BaHHBIM IEpEOOPOM BapUAaHTOB, a TAKXKE C
UCIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUII U METOZIOB

Hcnonp3oBaTh  onucarTesbHbIE  XapaKTEPUCTUKU  JUJII  MacCHUBOB
YHUCIIOBBIX JIAaHHBIX, B TOM 4YHUCJIE CPEIHHE 3HAYCHHUSA M MEpHI
paccenBaHUs

HaxonuTe 4acToThl 3HAaU€HUH U YACTOTHI COOBITHS, B TOM 4YHCIIE

MOJIB3YSICh pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHHM U HAOIIOIeHU I

Haxoouth BepoOATHOCTH CIyYaiHBIX COOBITHH B M3yYEHHBIX OIBITAX, B
TOM 4YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMM, B CEpUSAX MHCIBITAHUM 10 TMEpBOro yclexa, B CepHsX

ucneITaHui bepHyimn



5.6

5.7

HNmMers npeacTaBieHUE O CIIy4alHOM BEIMYMHE M O PaclpeleieHUU
BEPOSATHOCTEH

NmeTs npencraBieHre O 3aKOHE OONBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOM HM3MEHYMBOCTH W O pPOJIM 3aKOHA

OOJNIBIIINX YHCEN B npupoac u O6I.HCCTB€



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

5.1

5.2

53

54

8 KJIACC

Kox
5

5.1

52

53

54

IIpoBepsieMblii 3JIeMeHT coep:KaHus

BeposiTHOCTB 1 cTaTucTHKa

[IpencrapieHne MaHHBIX B BHAE TaONWIl, Auarpamm, rpadukoB. 3amoJHEHNE
Ta0IuIl, YTEHHEe W TIOCTPOCHHE AWarpamm (CTOJIOUKOBBIX (CTONOYATHIX) U
KpyroBeix). UTeHume TpauKOB peajbHBIX MpoleccoB. l3BieueHne
uHbOpMAIIUU W3 JUarpaMM H TaOJWIl, WCIOJB30BAaHWE M HHTEPIpPETALUs

JaHHBIX

OnwucarenpHasi CTAaTHCTUKA: CpefHee apudMeTHueckoe, MenuaHa, pasmax,
HauOoJbIllee U HaMMEHbIIee 3HaUeHUsI Habopa YHUCIIOBBIX NaHHBIX. [Ipumepsr
CITy4ailHOM U3MEHYMBOCTH

CnyyaliHplli 3KCIIEpUMEHT (OMBIT) U cilyyailHOoe coObITHE. BeposTHOCTh U
yacTtoTa. Poiib MajoOBEpOSATHBIX W NPAKTHUYECKU JOCTOBEPHBIX COOBITHIl B
npupoze U B odmiecTBe. MOHETa M UTpajibHasi KOCTh B TEOPUHU BEPOSTHOCTEH
I'pad, Bepummna, pedpo. Crenens BepmuHbl. Yucno pédep u cymmapHas
crenenb BepiiuH. Ilpeacrasiaenue o cBa3HocTH rpada. Llenu u nukisl. [lytu
B Tpadax. OOxom rpada (simepoB myth). IlpencraBneHue 00

OopHeHTHpPOBaHHOM Tpade. Pemenue 3amad ¢ momoipso rpadoB

IIpoBepsieMblii 1eMeHT copepKAHUS

BepogarHocTh 1 cTarucTuka

[IpencraBieHne JaHHBIX B BHIE TAOIUII, TUarpamm, rpagukoB

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMU: 00bEeIUHEHHE, IIEpEeCeUeHHE, TOTIOIHEHNE

CpoiicTBa onepaluii HaJl MHOXKECTBaAMU: IEPEMECTUTENBHOE, COUETATENbHOE,
pacnpenenuTeNbHOE, BKIIFOUYECHUS

Hcnonp3oBanue rpaduueckoro MNpeACTaBICHUS MHOXECTB IS OMHCAHUS

PCaJIbHBIX MPOLECCOB U SIBJIGHI/If/'I, IIpu pCUICHUYA 3a4a4.
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5.6

5.7

5.8
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5.10

9 KJIACC

Kox
5

5.1

5.2
53
5.4

5.5

5.6

5.7

5.8

W3mepenune pacceuBaHuUs JaHHBIX. Jlucrepcust U CTaHJApTHOE OTKIOHEHUE
YHCIOBBIX HAOOpOB. J[narpamMma paccenBaHus

DneMeHTapHble COOBITHS  Ciy4daiiHOro ombiTa. CiydailHbIE COOBITHSA.
BepostHoctu coObiTHil. ONBITEI C PAaBHOBO3MOMKHBIMHM 3JIEMEHTAPHBIMU
coObrTusiMu.  CrnydaiiHplii  BbIOOp. CBSI3b MEXKAY MAaJOBEPOSTHBIMU U
MPAaKTUYECKH JOCTOBEPHBIMHU COOBITHSMU B TIPUPOJIE, OOLIECTBE U HAYKe
[epeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYyIIE€CTBOBAaHUE
BUCAYEH BEPIIMHBI, CBA3b MEXKIY YHCIOM BEpIIMH U uncioM pEédep. [IpaBmio
yYMHOXXeHHS. Pemienue 3aga4y ¢ momoursio rpagos

[TporuBononoxkuele coObITHs. Junarpamma DOiinepa. OObeauHeHHE U
nepeceueHue coObiTuil. HecoBmecTHble coObiTHA. DopMmyna CIOXKEHHS
BEPOSATHOCTEMN

YcnoBHas BeposTHOCTD. [IpaBuno ymHoxenus. HezaBucumbie coObITHS
[IpencraBnenne »sKcrnepuMeHTa B BHJE JepeBa. Pemenue 3amad  Ha
HaXOXKJIEHHE BEPOSITHOCTEN € MOMOUIbIO JEPEBA CIy4alHOTO SKCIEPHUMEHTA,

JirarpaMm Dusepa

[IpoBepsieMblii 1eMeHT coaepKAHUSA

BepoarHoCTh U cTarucTuka

[IpencraBienue TaHHBIX B BUJE TAONHII, [UarpaMM, rpa)ukoB, MHTEPIPETALUs
JMaHHbIX. YTeHue M mocTpoeHue Tabiuil, Juarpamm, rpa@ukoB MO peaabHbIM

JTAaHHBIM
[TepectanoBKH U akTOpUal

CoueTaHus M YUCIO COYETaHUMN

Tpeyronsauk [lackans. Pemenne 3ama4 ¢ ucmoiap30BaHNEM KOMOWHATOPHKH

['eomerpuueckas BeposTHOCTh. Ciy4daliHBIM BBIOOpP TOYKH W3 (GUTYpPHI Ha

IJIOCKOCTH, U3 OTpEe3Ka U U3 JYTU OKPYKHOCTHU
HcneiTanue. Yenex n Heynada. Cepust HCTIBITAHUM 10 IEPBOTO ycIiexa

Cepus ucnelTanuil bepnynnu. BepostHocTH cOOBITHH B CepUM MCIBITAaHUI
beprymmn

CnyuaiiHas BeJIMYMHA U paclpeesieHue BEPOSITHOCTEN



59

5.10

5.11

Marematnueckoe oxugaHue | gucnepcus. [Ipumepbl  MareMaTndeckoro
O’KHJIaHUS KaK TEOPETUYECKOTO CPEIHErO 3HAYEHUS BEIMYUHBI
MaremaTndeckoe OXHUJAHUE U JUCIEPCUsl CIy4ailHOM BEIWYMHBI «YHCIIO
YCIIEXOB B CEpUU UCHBITaHUN bepHyum»

[TonsiTie o0 3akoHE OONBIIMX YHUCeNl. V3MepeHune BEpOSTHOCTEH C IMOMOIIBIO

yacToT. Postb 1 3HaueHne 3aKoHa OOJIBIITUX YHCET B IPUPOJIE U OOIIEeCTBE



MNPOBEPSAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM IMPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUA

Kon
NMPoBepPsEMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBaHMS K NPEeAMETHBIM pe3yibTaTaM 0CBOEHHS
OCHOBHO# 00pa3oBaTe/;IbHON MPOrpaMMbl OCHOBHOIO 00111€r0
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOXKECTBO, IIOJMHOXKECTBO, OINEpaLluU
Ha/l MHOXKECTBaMM; YMEHHUE ONIEpUPOBATh MOHATHIMU: Tpad, CBA3HBIN rpag,
JIEPEBO, LIMKJI, IPUMEHATh UX MPHU PEIICHUU 3a]1a4; YMEHHE HCIOIb30BaTh
rpaduueckoe NPEACTABICHWE MHOXECTB JUIA OINHCAHHUS  peabHBIX
IIPOLIECCOB U SIBIICHUH, IPU PELICHUM 3a/1a4 U3 JPYTUX YUEOHBIX ITPEIMETOB

VYMmenne OIICPHUPOBATH IMOHATHUAMH: OIIPCACICHHUC, aKCHUOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaTb HUCTHUHHBIC nu JIOXKHBIC
BbICKAa3bIBaHUA, NpUBOAWUTL HOPUMEPBI W  KOHTPHPUMEPBI, CTPOUTH
BBICKA3BIBAHUSA U OTPULIAHUA BBICKA3bIBaHUIM

YMeHue onepupoBaTh NOHATHAMH: HATyPAJIBHOE YHUCIO, IPOCTOE U
COCTAaBHOE YUCIIO, ACIUMOCTb HaTypajbHBIX YHCEI, IPU3HAKU JEIUMOCTH,
LIEJIOe YUCII0, MOAYJNb YHCia, OOBIKHOBEHHAs ApoOb U AeCATUYHAs IpoOb,
CTAHJAPTHBIA BHJl YUCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YUCIIO,
apu(pMeTHYECKUN KBaJPaTHBIM KOpEHb; yMEHHE BBIOJIHATH JEHCTBUA C
YUCJIAMH, CPAaBHMBATh U YNOPSAOYMBATH 4YMCIIA, IPEICTABIATH YUCIIA HA
KOOPAVHATHON MNPAMOW, OKPYIVIATh YHUCIIA; YMEHHWE JenaTb IPUKHIKY H
OLICHKY pe3yJibTara BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C IeJbIM IOKa3aTelieM,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOWJICH, ajdredpanyeckas 1poob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEHH OOJIbIIe SAMHUIIBL;
YMEHHE BHINONHATH pPacu€Tel 1Mo (opmynaMm, MpeoOpa3oBaHUs LENbIX,
IpoOHO-PAMOHATIFHBIX BBIPAKSHHUI M BBIPAXKEHUH ¢ KOPHIMH, pa3IOKEHUE
MHOTOWICHa HAa MHOXKHUTEIHM, B TOM YHCIE C HCIOJIB30BaHUEM (hopmyn
Pa3HOCTH KBAa/IPaTOB M KBaIpaTa CyMMBbI i Pa3HOCTH

YMeHHe onepupoBarb IOHATHUSIMU: YHUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM IEPEMEHHOM, YKMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pewiarb JIMHEHHbIE 51 KBaJIpaTHbIE yYpaBHEHUS,
IpOOHO-pallMOHATIFHBIE YPaBHEHUS C OIHON MEPEMEHHOM, CHCTEMBI JIBYyX
JIMHEWHBIX YPABHEHUH, JIMHEWHbBIE HEPABEHCTBA U UX CUCTEMBI, KBa/IpaTHbIE
U IpoOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOW MEPEMEHHOM, B TOM YHCIIe
[IPU PELICHUU 3a7a4 U3 APYTUX MPEIMETOB U IIPAKTUYECKUX 3a/1a4; YMEHUE
HCIIOJIb30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAMHATHYIO INIOCKOCTB IS
n300pakeHNs pelIeHUH YypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHne omnepupoBaTh MOHATHAMHU: (GYHKIUS, Tpapuk (QyHKIHH, HYIU
(GYHKIIMY, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUS,
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11

12

yObIBaHMsI, HauOOJIbIlIee W HAWMEHbBIEE 3HAYCHUS (PYHKIUU; yMEHHE
ONEPUPOBATh IMOHATHAMH: TIpsMas IPOMOPIHUOHAIBHOCT, JIMHEHHAs
GbyHKIMA, KBajgparuuHas (QYHKIWA, oOOpaTHas MPOMOPIMOHAIBHOCTD,
napabona, runepboia; yMeHue CTpouTh rpaduku (yHKIHM, HCIONb30BaTh
rpaduky 7S ONpenesieHHUs CBOWCTB MPOLIECCOB M 3aBHCUMOCTEH, IS
pelieHrs 3amad W3 JPYruX Y4eOHBIX MPEAMETOB U pPealbHOW >KU3HU;
YMEHHE BBIPaKaTh (OPMYIIaMU 3aBHCUMOCTH MEX]Ty BETHIHHAMHU

YMeHue onepupoBaTh MOHATHAMMU: MOCIEN0BAaTEIbHOCTD, apu(MeTHUECKas
U TeoMeTpUYecKass MpOrpecCcud; YMEHHME MHCIIOIb30BaTh CBOWCTBA
HocieoBaTesIbHOCTeH, (OpMyYNbI CyMMbI U OOIIEr0 4YiI€Ha NpU pPEIHICHUU
3aja4, B TOM YHMCIIE 33/a4 M3 JPYyruX Y4eOHBIX MPEIMETOB U peajbHOMN
KU3HU

YMeHue pemiath 3a/1a4i pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10U U
4yacTu, ABW)KEHHUE, paldoTy, LIEHy TOBApOB U CTOMMOCTb MOKYIOK U YCIIVT,
HAJOTH, 3aJaud U3 oO0NacTh YNpaBlI€HUS JHUYHBIMH U CEMEHHBIMU
(¢buHaHCAMU); YMEHHUE COCTABIATH BBIPAXKEHUS, YPaBHEHHUs, HEPABEHCTBA U
CUCTEMbI IO YCIOBHUIO 3aJayd, HCCIEIOBaTh IOJIYYEHHOE pEIICHUE U
OIICHUBATh TPABONOI0OHOCTh TOJTYUYEHHBIX PE3yabTaTOB

YMeHHe onepupoBaTh MOHATUSAMU: (QHUrypa, TOUKA, OTPE30K, MpsiMasi, JIy4,
JIOMaHasi, YroJ, MHOTOYTOJbHHUK, TPEYTrOJbHHUK, PaBHOOCIAPEHHBIA U
PaBHOCTOPOHHUHN TPEYroJbHUKH, MPSIMOYTOJIBHBIN TPEyroJbHUK, MEAHAHA,
Ouccekrpuca 51 BBICOTA TpeyrojbHUKa, YETBIPEXYTOJIbHUK,
napasuiesorpaMm, poMO, IPSMOYTOIBHUK, KBAJPaT, TPANEIH; OKPY>KHOCTbD,
KpYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DPUTYpaMH; YMEHUE
pemiatsy 3aga4rd, B TOM YHUCIIC U3 HOBCG}IHGBHOI\/’I KHU3HHU, Ha HaAXO0XJICHUC
TreOMETPUYECKUX BEIUYUH C NMPUMEHEHHEM H3YYEHHBIX CBOMCTB GUTYp U
(dhakToB

YMeHHe OmepHpoBaTh TMOHATHSAMU: PABEHCTBO (Uryp, paBEHCTBO
TPCYTrOJIbHUKOB, MapaUICIbHOCTh U HNCPIHCHIAUKYIAPHOCTH MPAMBIX, YI'OJI
MEXy TPSMBIMH, NIEPIICHANKYIISP, HAKIIOHHAS, TIPOEKIHS, TIogodue Gpuryp,
HO)IO6HI)I€ TPEYroJIbHUKHW, CHUMMETPUA OTHOCHUTCIBHO TOYKH H HpﬂMOﬁ;
YyMEHHE pacliO3HaBaTh pPaBEHCTBO, CHMMETPHI0O U moaobue ¢uryp,
NapajuIeIbHOCTh U TIEPICHIUKYISIPHOCTD TPSMBIX B OKPYKAIOLIEM MUPE

YMeHue omnepupoBarh MOHSATUSMU: JUIMHA, PACCTOSHUE, Yroy (BeTudyuHa
yIja, CHHYC M KOCHHYC yIJla TPEyrojibHUKA), TUIONIadb; YMEHUE OIICHUBATh
pa3Mephl MPEAMETOB H OOBEKTOB B OKPY>KAIOIIIEM MUPE; YMEHHUE IPUMEHSATh
(dhopMyIIbl IEpUMETpa M TUIONIA I MHOTOYTOJILHUKOB, TIJTHHBI OKPY)KHOCTH U
IJIOMIA Kpyra, oObeMa NpsIMOYTOJIBHOTO Tapaljie/ienunena; yMeHne
MIPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuka, Teopemy lludaropa, TpUrOHOMETPUUYECKHE COOTHOIICHUS
JUISl BBIYMCIICHUS! JUIUH, PACCTOSHUM, TUIOIIAIEH

YMenne  m3o0paxkarb  TUIOCKHe  (urypl M = MX  KOMOHWHAIIWH,
NPOCTPAHCTBCHHbIE (PUTYpHI OT pPYyKH, C TIOMOIIBI YEPTEKHBIX
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HHCTPYMCHTOB W 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIbBHOMY
OIIMCaHHIO

YMeHHe onepupoBarh IMOHATUSAMHU: IPSIMOYIOJIbHAs CHUCTEMa KOOPIMHAT;
KOOpAMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOpPa Ha
YHUCIIO, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOIb30BATh BEKTOPHI
Y KOOPJIMHATHI JUIsl NIPEACTABICHUS TaHHBIX U PEIICHUs 3a/1a4, B TOM YHCIIE
U3 JPYTUX YYEOHBIX MIPEIMETOB U PEaIbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMH: CTOJOUKOBBIE M KPYTOBBIE JAHArpaMMBbl,
TabIHIIbI, CpeHee apupMeTHIeCKoe, Meana, HanOoblIee U HAaUMEHbIlee
3HAUeHMs,  pa3Max  4YHCJIOBOTO  Habopa;  yMEHHE  H3BJICKAaTh,
MHTEPIPETHPOBATH U TPE0OPa30BHIBATH MHPOPMAIUIO, TIPEICTABICHHYIO B
TabMIax W Ha JMarpaMMax, OTpa)kalollyl0 CBOMCTBA M XapaKTEPUCTHKHU
pealbHBIX MPOLECCOB M SIBICHUH; YMEHHE paclo3HaBaTb W3MEHUYUBBIE
BEJIMYMHBI B OKPY>KaIOLIEM MUPE

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4YalHbIA ONBIT  (CIIy4dalHbIN
OKCHEPUMEHT),  DJIEMEHTapHO€  CcOObITUE  (DJIIEMEHTapHBIM  HMCXOJ)
CIIy4ailHOTO OIIbITa, CIy4yailHOe COOBITHE, BEPOSATHOCTb COOBITUS; YMEHUE
HaxXOAMTb  BEPOSTHOCTH  CIOy4yaliHbIX  COOBITUH B OmBITaX C
PaBHOBO3MO)KHBIMU 3JIEMEHTApPHBIMHM COOBITUSAMH; YMEHHE pelliaTh 3a/Ja4u
METOJIOM OpPIraHHW30BaHHOIO Iepedopa M C MCIOJIB30BAaHUEM IIpaBUIIA
YMHOXEHHUS; yYMEHHUE OLCHUBAaTh BEPOSTHOCTH pEalbHbIX COOBITUH U
SBJICHUH, MMOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX U MaJOBEPOSATHBIX
COOBITHI B OKpY)KalOLIEeM MHUpPE U B JKW3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

YMeHue BbIOMpaTh MOAXOMSIINI M3ydeHHBIH METON Ul pelleHHs 3a/1auu,
IIPUBOAUTH INPUMEPBI MAaTEeMAaTHMYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
KU3HM, PaACIlO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEeMaTUKH B MCKYCCTBE,
ONMCBIBATH OTAEIBHBIC BBIJAIOIIMECS PE3YJIbTAThl, IOJIYYEHHBIE B XOIE
pa3BUTUS MaTE€MaTUKM KAaK HAyKH, MPUBOAUTH INPHUMEPHI MaTEeMaTHYECKUX
OTKPBITUI U UX ABTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU



HEPEYEHbB JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMeHT CoepPKaAHUS

1 Yucna v BBIYUCICHUS

1.1 HarypanpHbie u nenblie uncina. [Ipu3Haku 1eIMMoCTH HEIbIX YUCEN

12 OOBIKHOBEHHBIE M JECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEYHBIE MEPUOTUICCKUE

npobu

1.3 Panmonanehbie uncna. ApudMeTrndecKue onepaluy ¢ parioHaIbHBIMUA YUCTIaMHU

1.4 JelictBuTenbHbIe ynucia. ApudgMeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCITAMH

L5 [TpuOnu>xEHHbIE BBIUMCIICHUS, TIPAaBUJIa OKPYIIICHUS, IPUKU/IKA U OLIEHKA pe3yJbTara
' BBIYHCIICHU
2 Anrebpanyeckue BbIpaXKeHUsI

2.1 BykBeHHBIC BhIpaKeHUS (BBIPAKEHUS C TIEPEMEHHBIMH )

29 Crenenb ¢ 1enbIM nokasaresaeM. CTeneHb ¢ palmoHalbHbIM MoKa3arenieM. CBoiicTBa
' CTENEHN

2.3 MHorousneHsl

24 Anrebpanueckas qpoob

ApudmeTndecknuii KOpeHb HaTypallbHOW cTemneHu. JIeHcTBUS ¢ apudMeTHIeCKUMHU

23 KOpHSIMHU HaTypajabHON CTETIEHH
3 VYpaBHEHUS U HEpaBEHCTBA
3.1 Llenble u 1poOHO-paliOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
39 [lensie w apoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB
33 Pemenne TekcToBBIX 3a/1a4
4 YucnoBble IOCIEN0BATSILHOCTH
4.1 [TocnenoBarebHOCTH, CIIOCOOBI 3aJJaHUS TOCIIEI0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpuyeckas rnporpeccuu. @opmyiia CI0KHbBIX IPOLIEHTOB
5 DyHKIMHU
OyHKIM, cnocoobl 3ananus yHkuuu. I'papuk pynkuuu. O0OnacTe onpeneaeHus u
51 MHOXK€CTBO 3Ha4eHul ¢QyHkumu. Hymn ¢ynkuuun. IIpoMexyTku 3HAKONOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl M MHUHUMYMBI (YHKLUH.
HauOonbiee 1 HauMeHblIee 3HaueHNe PyHKIIMK Ha TPOMEKYTKE
6 Koopaunars! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI Ha MJIOCKOCTU
7 I'eomeTpus
7.1 ['eomeTprueckue GUrypsl ¥ HX CBOHCTBA

7.2 TpeyroiabHUK



7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MHOroyroiasHUKH

OKpy>XHOCTb U KpyT

W3mepeHne reoMeTpuueCcKUX BEITUYUH
BekTops! Ha II0CKOCTH

BepositHOCT 1 cTaTuCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHoxecTBa
I'pacsr
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