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MNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 11MppOBOM MHUpPE BEPOATHOCTb U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS PAKTUUECKUX MPUIIOKEHHUM, TaK U
UX POJU B OOpa30BaHMHU, HEOOXOAMMOM Ka)XXJIOMy 4eloBeKy. Bo3zpacraer umcio
npodeccuii, mpy OBIAIEHUN KOTOPBIMU TpeOyeTcst Xopoias 6a30Bas MOATOTOBKA B
00J1aCTH BEPOATHOCTH U CTATUCTHKHU, TaKasi MOJTOTOBKA Ba)KHA JJI MIPOJOJKEHUS
00pa3oBaHMs U 17151 yCIEIHON MTpOo(ecCHOHaNbHON Kaphephl.

Kaxx1p1i1 4ennoBek NOCTOSSHHO NMPUHUMAET PEIICHUS] HA OCHOBE MMEIOIINXCS Y
HEro JAaHHBIX. A 1151 0OOCHOBAHHOTO MPUHSATHUS PEIICHNUS B YCIOBUAX HEJOCTATKA
i n30bITKa WH(DOpMAIIMK HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HeOoOXOAMMOCTh c(opMUpOBaTH Yy
obOy4Jaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKJIFOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLIIOIIEH YMEHME  BOCIHPMHHMATh W KPUTHYECKH
aHaAJIM3UPOBATh UHPOPMAIUIO, MTPEICTABICHHYIO B PA3IMYHBIX (hOpMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MpPHUHIIMIIAMU cOOpa, aHaIu3a u
NpEICTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIeCTBa U TOCyJapCTBa
npuoOuaeT oOydarmmxcd K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue oOCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3AlMM Iepedopa W Moacuéra 4vuciia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaét MaTemaTH4ecKuil pyHIaMeHT U1t POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu MHGOPMATUKU U TUPPOBBIX TeXHONOTHH. [Ipyn M3yyeHUM CTATUCTHKHU U
BEPOSITHOCTH O00OOTallatoTCs TMPEICTAaBICHUS OOYyYaloluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIax €ro HUccienoBaHus, (OpMUpYETCs MOHMMAHHE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMANBHO 3HAYUMON MH(OPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBHM C JTaHHBIMHU IIENISIMU B CTPYKTYpE IPOrpaMMBbl y4€OHOT O Kypca
«BepoATHOCTh W CTATUCTUKA» OCHOBHOTO OOIIEro 0Opa3oBaHUSl BbIJCICHbI
clenyIolue coaepkareabHo-MeToauyeckue nuHuun: «llpeacraBieHue AaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTE», «DIeMeHThl KOMOMHATOPHUKUY,
«BBenenune B Teopuro rpadoBy.

Copepxanue nuaun «lIpencraBienre NaHHBIX U ONUCATENbHAS CTATUCTHKA
CIIY’UT OCHOBOH 117151 (pOPMHUPOBAHHUS HABBIKOB PabOThI ¢ HHPOPMALIMEH: OT YTEHUS
U MHTEpHpeTanuu UHPOpMaluy, MPEeACTABICHHONW B Ta0IUIaX, Ha JUarpaMmax u
rpadukax, A0 cOopa, HpeNCTaBICHHs MU aHAIM3a JAHHBIX C MCIOJIb30BAHHEM
CTAaTHUCTUYECKUX XapaKTEPUCTUK CPEAHMX U paccenBaHusa. Pabotas ¢ naHHBIMH,
oOyyaronyecss y4yaTcsi CUMTBIBATH W HWHTEPHPETUPOBATH JaHHbIC, BBIIBUTATbH,



apryMEHTUPOBaTh W KPUTHUKOBATH MPOCTEUINNE TUMOTE3bl, PAa3MBIIUISATh HaJl
dakTopamMu, BBI3BIBAIOIIUMH HM3MEHUYMBOCTh, W OIEHWBATh WX BIHMSHUE Ha
paccMaTprUBaeMbl€ BEJTMUHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIECIOBAHHE
3aKOHOMEPHOCTEM M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JUJIA
M3y4YE€HUs TEOPHUHM BEPOSITHOCTEW. bonbmioe 3HAUYEHHME HUMEIOT MPAKTAYECKUE
3aJ1aHUsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEpPOSITHOCTH BBOAMTCS KaK Mepa MPaBIONOA00US CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
MPOCTENIIMMHU METOIAMU BBIYMCIIEHUS BEPOSITHOCTEN B CITyYaHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oosee CIoXKHbIEe 3amadyn. B ydeOHbIN Kypc
BXOASAT HAYAJIbHbIE NPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIIEPALIUSIMU HAJl MHOXKECTBAMH, PACCMATPHUBAOTCS
MIPUMEPHI TPUMEHEHHS JUJI PEIICHUs 3a/Ja4, a TAKXKE HMCIOJIb30BAHUSA B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHUKA», B
KOTOPBIN BXOAAT pa3aenbl: «IIpeacraBienue NaHHBIX U ONUCATENbHAS CTATUCTUKAY,
«BepoaTtHocThY», «DIeMEeHTH KOMOMHATOPUKHY, «BBenenne B Teopuro rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hefento), B 8 kinacce — 34 gaca (1 yac B Hejieno),
B 9 kiacce — 34 yaca (1 yac B HeeIo).



COJAEPXKXAHME OBYUYEHUA
7 KJIIACC

[IpencraBienne qaHHBIX B BUAE TAONHUIL, AMAarpaMm, rpadukoB. 3amoIHeHHE
TaOJUIl, YTEHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYToBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenre nudopmanuu us3
JMarpaMm U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apu(MeTHdyeckoe, MeIuaHa, pa3Mmax,
HauOoblllee M HAaUMEHbIIEEe 3HAYeHHs] HaOopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CnydaitHbIil 3KCIIEpUMEHT (OIBIT) M cliydaiiHoe coObiTHe. BeposaTHoCcTh H
gacTtoTa. Posib MamoBepOsITHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPUPO/IE
u B oOmiectBe. MoHeTa 1 urpaibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pedpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepuinH. lIpencraBinenue o cBszHoctu rpada. Llenu u mukiel. [yt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Penienne 3agau ¢ momouibio rpagos.

8 KJIACC

[IpencraBieHune qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMU: 00beIMHEHHUE, IepeceyeHue, nfonojHeHre. CBONCTBa onepanuii Hal
MHOJKECTBAMHU:  I[EPEMECTUTEIBHOE,  COYETATEIIbHOE,  PaclpeneIUTeNbHOE,
BKJItoueHus. Mcnonb3oBaHue TrpaduyecKoro IpeAcTaBICHUS] MHOXECTB Ui
ONMCaHUS PEATbHBIX MPOLIECCOB U SIBICHUI, IPU PELICHUHN 3a/1a4.

W3mepenne paccenBaHus JaHHBIX. J(Mcrnepcus M CTaHIApTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

OnemeHTapHble COOBITHA cilydaiiHOro onblta. CiydaiiHble COOBITHSL.
BepositHoctn  coObiTuii.  OnbITBI  C  PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrtTusiMu. CiyyaitHpiid BbIOOp. CBS3b MEXKIY MAJIOBEPOATHBIMH U MPAKTHUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBoMCTBa IEPEBbEB: EAMHCTBEHHOCTh IIyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBSA3b MEXK/Yy YUCIOM BEPUIMH U yucioM pédep. [IpaBuio yMHOXKEHHS.
Pemenue 3amau ¢ momoristo rpados.

[IpotuBononoxueie coObiTusA. [uarpamma DOiinepa. OObeanHEHHE WU
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyna  crnoxxeHus
BEPOSATHOCTEW. YCIIOBHAs BEpPOATHOCTh. IIpaBuino ymHOxeHus. HeszaBucumblie
coObiTus. IlpencraBieHue skcrepuMeHTa B BUIE JepeBa. PemeHue 3amay Ha



HAXOXJICHWE BEPOSTHOCTEH C TOMOIIBIO JepeBa CIyYaHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBnenne MaHHBIX B BUAe TaOmUIl, AWarpamM, TpaduKos,
UHTEpIIpeTalys JaHHbIX. YTeHHEe U MOCTPOeHUE Ta0IHIl, AUarpaMm, TpaduKkoB 1O
peabHbIM JIaHHBIM.

[lepectanoBku u (axtopuan. CodyeTaHusi U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemenue 3amay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BeposATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnplTaHui 0 nepBoro ycnexa. Cepus
ucnbiTanuii bepuymu. BepositTHocTH coObITHI B cepur UcTbITaHui bepHysu.

CnyuvaliHas BeIMYMHA W PACIpPEIEIICHHE BEpOSTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. [lpumepsl  MaremMaTH4ecKoro - OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHHs BENIMYMHBL. MaTreMaTU4ecKOoe OKHIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YHCIO YCIEXOB B CEPUM HUCIBITAHUM
bepuynnm.

[Tonsitue o 3akoHe OOIBIIHMX uyncen. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
qyacToT. Posb 1 3HaueHue 3akoHa OONBIINX YUCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TNPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«BepoATHOCT U CTATUCTHKA» XapAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THUYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEHIHON Mpo¢ecCHOHaIbHON
JESATEIIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
INOCTPOECHUEM MHAUBUAYATbHON TPAEKTOPUHM OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHUECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTU4YECKOW HAyKH Kak c@epbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (GOPMHPOBaHHE KYJbTYPbHI 310POBbS U
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BENEHUs  370poBOro  oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUEe MaTeMaTHYECKUX 3HAHUMN JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIlel Cpeibl, TNIAHUPOBAHUS OCTYIKOB M OLIEHKU
UX BO3MOKHBIX MOCIJICJCTBUI AJIsI OKPY>KAIOLIEH Cpelibl, 0OCO3HAHHEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX PelIeHus;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLHATBHON U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 OIbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMITIETEHTHOCTEM!, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbI€ pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue a1eiicTBUA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSTHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MO0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATENIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpoldIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYTHPOBAaTH 000OIIEHHSI W BBIBOJBI MO Pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISI PeILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHWBATh HAAEKHOCTH HMHQPOPMAIMHM IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eliCTBHUA:

BOCIIpUHUMATL U q)OpMYJ'II/IpOBaTI: CYyXKICHUA B COOTBCTCTBUU C YCIOBUAMU
H neaIAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY PEIICHUs
3aJ1a4u, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYKJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0eMbl, perraeMoi 3aJaun, BbICKa3bIBaTh WJIEU, HAllEJICHHbIE HA MOUCK
pelIeHus1, CONOCTABIISTH CBOU CYXKACHUS C CYKACHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHApPYXKWBATh Pa3lIMYMEe M CXOJCTBO TMO3WIIMHA, B KOPPEKTHOM
dbopme GpopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIATH PE3yIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MIPOEKTa, CAMOCTOSITENHHO BBIOMPAaTh (OPMAT BHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMK U OCOOEHHOCTEN ayUTOpUU;

MOHUMATh W UCITOJIH30BATh MPEUMYIIECCTBA KOMAaHAHOW ¥ WHIUBHUIYATHHOU
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM JAESITEeNIbHOCTH, IJIAHUPOBATH OPTraHU3AIUIO
COBMECTHON paboThl, pacnpeneisTh BHAbBI padoOT, J10rOBApUBATHCH,
0o0CcyXIaTh TPOIeCC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyxaeHus, 0OMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCTh PabOThI
U KOOPJAMHHMPOBAaTH CBOU JEUCTBUS C JPYTUMHU 4YJI€HaAaMH KOMaH]IbI,
OILICHHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH HPOAYKT MO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIAThH IIJIaH, aJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

BJIA/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YyJIbTATa NEATEIBHOCTH IOCTABICHHOMN €U U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIBTATHI:

Uutath uHOpMalMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
NpEICTaBIsATh JaHHble B BHUAE TaOJHUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) u KpyroBbI€) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh ¥ HMHTEPOPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIE B TA0JIMIIAX, HA IUarpammax, rpapukax.

Hcnonp30BaTh i1 ONMCAaHUA AAHHBIX CTAaTUCTHUYECKHE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHUECKoe, MeauaHa, HauOoJblllee W HAaUMEHbIIEee 3HAYCHMUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha IPUMEpPAX IIEH,
(bu3MYecKuX BEJIMYUH, aHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTOUYMBOCTH.

K xoniy oOyuenus B 8 Kkiacce OOyYaArOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTh W npeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEICTABICHHYIO B BHUJE
Tabull, [uarpamm, rpadukoB, NPEACTaBIATh JaHHbIE B BUJE TAOJMII, TUATPAMM,
rpadukoB.

OnuceiBaTh JaHHBIE C IMOMOINBID CTATUCTUYECKUX ITOKA3aTeNIel: CPEIHUX
3HAUYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKIIOHEHHE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHUH U YACTOTHI COOBITHI, B TOM YHUCJIE 110
pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHU.

HaxoauTh BEpOATHOCTH CiydallHBIX COOBITHM B OMBITaX, 3Has BEPOATHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B ONBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEeBO CIY4alHOTO 3KCIEPUMEHTA,
JyarpaMMbl DiJiepa, YuciaoBasi npsimasi.

OnepupoBaTrh MOHATUSMH: MHOXECTBO, IMOJMHOXECTBO,  BBIIIOJIHSTH
omepanuy HaJg MHOXECTBaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
MIEPEYUCIATDH 3JIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduueckoe NpeacTaBIeHe MHOKECTB U CBSI3eH MEKTy HUMU
JUTSL OMCAHMS MTPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 JPYruxX
y4€OHBIX MPEAMETOB U KypCOB.

K koniy oOyueHus B 9 kiacce oOydYarONIMICS TOJYYHUT CIETYIOIINE
MPEAMETHBIE PE3YIBTATHI:

W3BnekaTh U mpeodpa3oBbIBaTh HH(MOPMAIIUIO, TPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHJE TaOIUI], [uarpamm, rpaukoB, MPEACTABIATh JAaHHBIE B BUEC
Ta0IHII, TUarpaMm, rpauKoB.



Pemate 3amaum OpraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TaKKe C
UCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU IS MACCHUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U 4acCTOThI COOBITHS, B TOM YHKCIE MOJIb3YSCh
pe3ybTaTaMy MPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHUN.

Haxonuth BEpOsSITHOCTH CIIy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YlCli€ B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUSX
UCIIBITAHUM J10 TIEPBOIO YCIIEXa, B CEPUSIX UCTIBITAHUN bepHyuIn.

NmMets mnpencraBieHUE O CIy4yallHOM BEJIMYMHE W O PpACHpPEIEIICHUU
BEPOSTHOCTEM.

NMeTp mpencraBieHrWe O 3aKOHE OOJBIIUX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCENT B
MIPUPOJIC U OOIIECTBE.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJjbTara
5 BeposTHOCTB M cTaTHCTHKA
Yutate wuwHOpMaIMIO, TNpPENCTAaBICHHYO B  Ta0nuIax, Ha
51 quarpaMmax, TpeICTaBIsITh JaHHbIE B BUJE TaOJHIl, CTPOUTH
JIuarpaMmbl (CTOJIOMKOBBIC (CTOIOUATHIE) U KPYTOBBIC) IO MaCCHBaM
3HAYEHUI
- OnuceiBaTh W HMHTEPIPETUPOBATh peaJbHbIE YHUCIIOBBIC JIAHHBIE,
IpeJICTaBICHHbIE B TA0IHIIAX, HA Juarpammax, rpadukax
Hcnonp3oBaTh  Afii  ONUCAHUS  JIAaHHBIX  CTATUCTHYECKHE
53 XapaKTePUCTUKU: cpeHee apudMeTndeckoe, MeInana, HanoobIee
U HalMEeHbIllee 3HaYCHMUs, pa3Max
HNMers npencraBiieHHE O CIIy4allHOM W3MEHYMBOCTH Ha IIpUMeEpax
54 1eH, GU3NYECKUX BEJIMYUH, aHTPONOMETPUUECKUX ITaHHBIX, UMETh
MIPEJCTABICHUE O CTATUCTUYECKON YCTOMUYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB 1 cTatucTHKa
W3Bnekath u npeoOpa3oBbIBaTh WH()OPMAIIHIO, MIPEICTABICHHYIO B
5.1 BUJE TaONUL, auarpamm, rpadukoB, MPeCTaBIATh JaHHbIE B BUIC
TabIuIL, AUarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TMOMOIIBI CTAaTUCTUYECKHX TOKa3aTesen:
5.2 CpeIHMX 3HAYECHUW W Mep paccewBaHus (pa3max, AWCIEPCHs U
CTaH/IapTHOE OTKJIOHEHUE)




53

HaxoauTk 4acTOTHI YHCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM

YHCIIe 10 pe3yabTaTaM U3MEepeHi 1 HaOIr01eH Ui

54

HaxoauTe BepOSTHOCTH CIy4alHbIX COOBITUH B ONbBITax, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHUCJIE B OMNBITaX C

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHSIMU

5.5

Hcnonp3oBath  TrpaguuecKkue  MOJENU:  JEPEBO  CIydailHOTroO

SKCIIEPUMEHTA, AUarpamMMbl Diljiepa, YucaoBas npsmas

5.6

OHGpHpOBaTI) IHOHATHUAMU: MHOXCCTBO, ITIOAMHOXKECTBO, BBIIIOJIHATH
oncpannuu Hazg MHOXCCTBaMU: 06’[:6,Z[I/IH€HI/IG, nepeceucHuc,
AOMOJIHEHUEC, TMEPCUUCIIATh JJIEMCHTBI MHOXECTB, IPUMCHATH

CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpaduyeckoe MpeACTaBICHUE MHOXECTB M CBs3ei
MEXy HUMH JUJIsl OTINCAHUS IIPOLECCOB U ABJICHUM, B TOM YHCIIE IIPH

pELIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KypCOB

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

5

BeposTHOCTh U cTaThCTHKA

5.1

W3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEICTABICHHYIO B
pa3IUYHBIX HUCTOYHHMKAX B BHUAE TaOJuUI], AUarpaMm, rpagukos,

MPEJICTABISITh TaHHBIC B BUJIE TAOIHII, TUarpamm, rpagukoB

5.2

Pemrate 3amaun opraHu30BaHHBIM I1EPEOOPOM BapHUAHTOB, a TAKXKE C

HCIIOJIB30BaHHUEM KOM6I/IHaT0pHBIX IMpaBuJI U METOA0B

53

Hcmonp30BaTh  ONMCATEILHEIC XapaKTCPUCTUKU JIA MaCCHBOB
YHUCIOBBIX JAaHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUCHUA W MCEPEI

paccenBaHuUs

54

HaXOI[I/ITI) YacTOTHI 3HAUCHHWM W YacCTOTHI CO6BITI/I$I, B TOM 4YUCIJIC

MOJIB3YACH PE3yIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHU I

5.5

Haxonuth BEpOSTHOCTH CIYyIalfHBIX COOBITUN B M3YYCHHBIX OIBITaX,

B TOM 4YHCJIC B OIIbITaXx C PaBHOBO3MOXXHBIMH DJJICMCHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUN 0 MEPBOIO ycIlexa, B CEPUiX

ucnbiTaHui beprynmm

HMets mpencrasieHrue O CIIy4allHOM BEIWYMHE U O PacCIpeleiICHUN

5.6

BEPOSTHOCTEN

Nwmetn NpCACTAaBJICHUC O 3aKOHC OOJIBIINX YHCEII KaK O IMPOSBJICHUN
5.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIA 3aKOHA

OOJIBIITUX YHCEI B IPUPOJIE M OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 BeposTHOCTB M cTaTHCTHKA
[TpencraBienue JaHHBIX B BUJIE TaOIHIL, AUarpamMmm, rpadukoB. 3aoIHeHne
TaOJIMIl, YTEHUE U TOCTPOCHUE NUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbiX). Urtenwe rpaduKOB peadbHBIX IMporeccoB. M3BiedeHue
uH(bOpMaIllMK W3 IUarpaMM W TaOJIUIl, UCTONB30BAaHUE W WHTEPIIPETALUS
JTAHHBIX
OnucarenpHas CTaTHCTHUKA: cpelHee apudmernyeckoe, MeAnaHa, pa3max,
52 HauOoJbIllee W HAWMEHbIEE 3HAYCHHUS Ha0opa YHUCIIOBBIX JTaHHBIX.
[Ipumeps! c1ydaliHONM U3MEHUYUBOCTH
CrnyualiHblil KCHIEpUMEHT (OTBIT) U clydaiiHoe coObiTHe. BeposTHOCTh U
5.3 yacToTa. Poib ManoBEpOSATHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B
npupojie U B o01ecTBe. MoHeTa U UrpalibHas KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmiuHbl. Yucno pédep u cymmapHas
54 creneHb BepimwH. [Ipeacrasnenue o cesznocty rpada. Llenu u mukisl. [Tytu
' B rpadax. OOxon rpada (sitiepoB myTh). IlpeacraBmenue 00
OpHUEHTHPOBaHHOM Tpade. Pemenne 3axau ¢ momoipo rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
5 BeposiTHOCTB 1 cTatucTHKa
5.1 [IpencraBienue qaHHBIX B BUE TaOIUI, 1UarpaMM, TpaduKkoB
57 MHOXeCTBO, 3JE€MEHT MHOXECTBA, IOAMHOXecTBO. Omnepauuu Hax
' MHO>KECTBaMU: 00BEIMHEHUE, TIEPEeCeUCHHE, JOMOTHEHUE
53 CBoiicTBa onepauun Hajg MHO>XXECTBaMU: IEPEMECTUTEIIBHOE,
' COYETaTEeIbHOE, PACIPEACIUTEIBHOE, BKIIFOUEHHS
54 Hcnonp3oBanue rpaduueckoro mpencTaBiIeHHUs] MHOXKECTB JI OMUCAHUS
' peaIbHBIX MPOILECCOB U SIBJICHUH, MPU PELICHUH 3a/a4.




55 N3mepenne paccemBaHus JaHHBIX. Jlucnepcus U CTaHAApTHOE OTKJIOHEHHE
' YHUCIIOBBIX HaOOpOB. J[MarpamMmMa paccerBaHUs
DneMeHTapHbIe COOBITHS chnydaiiHoro omnbita. CiydaifHble COOBITHS.
56 BepositHocTi coObITHiA. ONBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
' coObiTusivmu.  CryuaiiHeiii BbIOOp. CBsi3b MEXIYy MaJOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa [€pEBHEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BUCSIYEH BEPIUIMHBI, CBS3b MEXIYy YHWCIOM BEPIIMH M YUCIOM pEOep.
[IpaBuno ymHoxxeHus1. Perenue 3amad ¢ moMmoupio rpados
[IporuBononoxxupie coObiTHsA. Jmarpamma Oiinepa. OObenuHeHHE U
5.8 nepeceueHre coObITHl. HecoBmecTHble coObiTHs. DopMyna CIOXKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BepossTHOCTB. [IpaBmiio ymHokeHus. HezaBucumpie coObITHS
[IpencraBnenue skcnepuMeHTa B BUIE JepeBa. PemeHune 3amad  Ha
5.10 HaXO0XJE€HHE BEPOSTHOCTEN C MOMOIIIBIO JE€PEBA CIIYYAUHOTO SKCIIEPUMEHTA,
auarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposTHOCTh U cTaThCTHKA
[IpencraBienue NaHHBIX B BUJIE Ta0JIUIL, TUarpamMmm, rpauKoB, UHTEPIIPETaLIUs
5.1 naHHbIX. UTeHHE M TOCTpOeHUE TaOJHII, [uarpamMm, TpaduKoB MO pealbHBIM
JTAHHBIM
5.2 [lepecTanoBku U pakTopuan
53 CoueTaHus ¥ YUCJIO COUYETAaHUM
5.4 Tpeyronpuauk [lackans. Pemenne 3a1a4 ¢ UCMONb30BaHHEM KOMOMHATOPUKHI
55 I'eomerpuueckass BeposTHOCTh. ChydailHBI BBIOOP TOYKH W3 (UTYpPHI HA
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 UcnbiTanue. Ycnex n Heygaya. Cepusi HCIIBITAHUM 10 TIEPBOTO ycnexa
57 Cepus ucneitannii beprynnu. BepostTHocTH cOOBITUI B CEpUM UCTIBITAHUI
' bepnynnu
5.8 CnyyaliHas BeJTMYMHA U paclpeieICHUE BEPOSATHOCTEMN




Marematuueckoe oxxkugaHue u aucnepcus. I[Ilpumepbl MaTeMaTH4eCKOIro

> 0’KHMJIaHMSI KaK TEOPETHUYECKOTO CPETHEr0 3HAUCHUS BETUUHHBI

510 MaremaTtrueckoe OXUAAHUE W JHUCHEPCUS CIyYallHOM BEJIMYMHBI «YUCIIO
' YCIIEXOB B CEPUU UCTIBITAHUN bepHymm»

- [Tonsitne o 3akoHe OoybmIMX uynced. M3mMepeHue BepOsSTHOCTEH C MOMOIIBIO

4gacToT. Poib 1 3HaueHue 3akoHa OOBIINX YUCEN B IPUPOJIE U OOIIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJabTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

VYMeHHne onepupoBaTh IMOHATUSIMHM: MHOYECTBO, IOJMHOYXECTBO,
orepanuy HaJl MHOKECTBaMHU; YMEHHE ONEpPUPOBATH MOHATHSAMH: rpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHITh UX MIPH PELICHUH 3a/1a4; YMEHHE
UCIIOJIb30BaTh TIpaduuecKkoe MpeACTaBICHHUE MHOXECTB JUIsl OMHCAHUS
peabHBIX POIIECCOB U SBJICHUMN, TPU PEIICHUH 337a4 U3 IPYTUX YUEOHBIX
IIPEIMETOB

YMeHue omnepupoBaTh MOHATHSMH: OIpeAesieHue, aKCuoMa, TeopeMma,
J0Ka3aTeNbCTBO; YMEHHME  pacro3HaBaThb HMCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, TPUBOAUTH NPUMEPhl U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBICKA3bIBAHUN

YMeHne ornepupoBaTh MOHATHUAMH: HATypalbHOE UHCIO, TPOCTOE U
COCTaBHOE YHUCJIO, ACIIMMOCTb HATYPaTbHBIX YUCEN, TPU3HAKH JICTUMOCTH,
11€J710€ YHCII0, MOJIYJIh YHCIIa, OOBIKHOBEHHAS IPOOb M JACCITHYHAS APOOb,
CTaHJAPTHBIA BUJ YKCIIA, PAIMOHATBHOE YHUCII0, UPPAMOHATIBLHOE YHCIIO,
apu(MeTHUECKU KBaJIpaTHBIH KOPEHb, YMEHHUE BBINOIHATH JIEHCTBUA C
YUCJIaMH, CPABHUBATH M YNOPSAOYMBATH YKCIIA, MPEACTABIATh YUCIA Ha
KOOPJMHATHOW MNPSIMOM, OKPYIJISATh YKCIA; YMEHHUE JeNaTh NPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

VYMeHue omnepupoBaTh IMOHATHSMH: CTENEHb C IENbIM IOKa3aTeleM,
apu(MeTHUECKU KBaapaTHBIH KOpPEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJIbHOMN CTETeHU OOJblie
€/IMHUIIBl; YMEHHUE BBIMOIHATH pacuéTsl 1O (hopMynam, MpeodpazoBaHUs
ENIBIX, JAPOOHO-PAIIMOHANIBHBIX BBIPAKEHUI M BBIPAKECHUN C KOPHSIMH,
pasio’KeHne MHOTOYJICHA Ha MHOXHTEIH, B TOM YHCIIE C HCIIOJIb30BaHHUEM
¢dbopMys pa3sHOCTH KBaAPaTOB U KBAJIpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh NOHSITHSIMM: YHMCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO € IIEPEMEHHO;
YMEHHUE pellaTh JUHEWHbIE W KBaJpaTHbIE ypaBHEHHS, JPOOHO-
palMOHAJIbHBIE YPaBHEHHUsS C OJHOM IEPEMEHHOW, CHUCTEMBI JABYX
JMHEWUHBIX ypaBHEHUM, JIMHEWHBbIE HEPABEHCTBA W MX CHUCTEMBI,
KBaJIpaTHbIE U IPOOHO-pallMOHATbHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM,
B TOM YHCJIE NIPU PEUICHUU 337a4 U3 IPYTUX MPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHHUE HUCI0JIb30BaTh KOOPAUHATHYIO NMPSAMYIO U KOOPIUHATHYIO
TUIOCKOCTB JIJIsl U300paKeHUs peIlieHUH ypaBHEHH, HEPABEHCTB U CUCTEM




YMeHue ornepupoBaTh MOHATHAMM: (YHKIMSA, Tpapuk (QYHKIUH, HYIH
(GYHKINU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3PAaCTaHHS,
yObIBaHMS, HaWOONbIIEe W HAMMEHbIIEe 3HAYCHUS (QYHKIHUWA, YMEHHUE
ONEPHPOBATh TMOHATUSAMH: TIpsMasl TPOIOPLUUOHATBHOCTD, JIHHEHHAs
byHKIMS, KBaApatudHas (QYHKIUSA, oOpaTHas MPONOPIHUOHATBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku (pyHKIHMHA, HCTI0JIB30BaTh
rpaduKy A7 ONpEAeTCHUs CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, s
pelieHus 3aa4 U3 JIPYTUX Y4eOHBIX IMPEIMETOB M PEANbHON >KU3HU;
yMEHUE BBIpaXKaTh (hopMylaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU

YMenue ONEepUpPOBAThH MTOHATUSIMH: MIOCJIEI0BATEIbHOCT,
apudmeTHuecKas U TeoOMeTpUdecKasi MPOTPECCHH; YMEHUE HCIIOIh30BaTh
CBOWCTBA IMOCIIEIOBATEIBHOCTEH, POPMYIIBI CYMMBI M OOIIETO 4YiIeHa MpH
pelIeHNH 3aj7a4, B TOM YHUCIIE 3a/1a4 U3 JPYIHX Y4eOHBIX HPEIMETOB U
peaTbHOM )KU3HU

YMeHue pemaTh 3ajaui pa3HbIX TUIIOB (B TOM YKCiIe Ha MPOLEHTHI, JOJIU
U 4acTH, ABIKEHHE, paboTy, IIeHy TOBAPOB M CTOUMOCTH MOKYIOK U YCIIYT,
HAJIOTH, 33Jayd M3 OOJAaCTH YIpPaBICHHUS JIMYHBIMM MU CEMEHHBIMH
¢uHaHCAMM); YMEHHE COCTABIISATH BHIPAXKECHHUS, YpaBHEHUI, HEPAaBEHCTBA U
CUCTEMBI 110 YCJIOBHIO 3a/Jaud, MCCIIEOBATh IOJYyYEHHOE pEIICHHE U
OLICHUBATh MPaBAONOA00HOCTh MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBath NOHATHAMU: (PUTYpa, TOUKA, OTPE30K, psIMasi, JIyY,
JOMaHasi, YroJ, MHOTOYTOJIbHHUK, TPEYrOJIbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHUM  TPEYrOJIbHUKH,  HPSAMOYTOJIbHBIH  TPEYrojbHUK,
MenuaHa, OHMCCEKTpHca M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIbHHUK,
napajuieliorpaMM, — poM0O,  IpPSIMOYTOJbHHMK,  KBajpar, Tpamlenus;
OKPYXHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; yMeH#e penath 3a1a4m, B TOM YHCJIE U3 TOBCEAHEBHON KU3HH,
Ha HAaXOXJICHWE I'€OMETPUYECKUX BEIMYMH C NPUMEHCHHEM H3yYCHHBIX
CBOWCTB GUryp u (pakToB

10

YMeHue omnepupoBaTh TMOHATHUAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXIYy NPAMBIMH, TMEPHEHAMKYISApP, HAKJIOHHAS, MPOEKIUs, I[0A00He
buryp, momoOHbIE TPEYTrOJbHUKH, CUMMETPHsS OTHOCUTEIBHO TOUYKH U
OpsSMOM; yMEHHE paclo3HaBaThb PABEHCTBO, CHUMMETPUIO M MoOJ00He
buryp, napamieIbHOCTh U MEPICHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOIIEM
Mupe

11

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, yroi (BeIuYnHa
yIJ1a, CHHYC U KOCHUHYC yIJIa TPEyroJIbHUKA), IJIOIA/(b; YMEHUE OLIEHUBATh
pa3Mepbl MPEaIMETOB M OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHUE
OPUMEHSATH (HOPMYJIIBI IEPUMETPA U IUIOLIAM MHOTOYTOJIbHUKOB, JUTUHBI
OKpY)KHOCTM M  IUIOHUIag¥d  Kpyra, oObeMa  MPSMOYTOJIbHOTO
napajuleJienunena;  yMEHME  IPUMEHATh  IPU3HAKU  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYTOJIBHHKA, TEOPEMY




[Mudaropa, TpUroHOMETPUYECKHE COOTHOILICHUS IS BBIYUCICHUS JUIMH,
pacCTOSIHUH, TIIOIIAACH

12

VYMmenue u300pakaT IUIOCKME (QUIYpl ©W  HUX  KOMOMHAaIuw,
IPOCTPAaHCTBEHHBbIE (QUTYpbl OT pYKH, C TIOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OIMCaHMIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSAMOYTOJIBHAA CUCTEMA KOOPJIUHAT;
KOOpAMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA
YHCIIO, CKaJIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAMHATHI AJIs IPEICTABICHMS JaHHBIX U PEILIEHUs 3a]1a4, B
TOM YHCJIE U3 JPYTrUuX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHue oneprupoBaTh MOHATHAME: CTOJIOMKOBBIE X KPYTOBBIC IUATPAMMBI,
TaONMUIBI, cpenHee apudmeTHueckoe, MeauWaHa, HaubOosbliee U
HaMMEHbIIIee 3HAUCHHs, pa3MaxX YMCIOBOro Habopa; yMEHHUE W3BIIEKATh,
UHTEPIPETHPOBATH U MPeoOpa3oBhIBaTh MH(POPMALINIO, TPEICTABICHHYIO
B Ta0JIMIaxX U Ha AUarpaMMax, OTPakKarollylo CBOMCTBA M XapaKTEePUCTUKH
pearbHBIX TPOIECCOB M SBJICHWI; yMEHHE DPaclo3HaBaTh M3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIEM MUPE

15

YMeHue onepupoBaTh IOHATUSAMU: CIIyYalHbI ONBIT (CilydalHBIN
OKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE  (PJIIEMEHTAPHBIH  HCXON)
CJIy4aifHOTO OTBITA, CIy4aiiHOe COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaXOAUTh  BEPOSTHOCTH  CIy4aWHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSAMM; YMEHHE peIlaTh 3aJjauu
METOZI0M OpPraHM30BaHHOIO Iepedopa M € MCIOJIB30BAaHUEM IPaBUIIA
YMHOXXEHUS; YMEHHME OLICHHBAaThb BEPOSITHOCTU PEAIbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSATHBIX
COOBITHI B OKpYXAaloIlleM MHUPE M B KU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHMSIX
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YMeHue BIOUpaTh MOIXOIANTNN U3YICHHBIM METO/ JIJISl PEIICHUS 3a/1a4H,
HpI/IBO,Z[I/ITI: HpI/IMepI:I MaTeMaTHU4YCCKUX 3aKOHOM€pHOCT€I>'I B HpI/IpO,Z[G n
JKU3HHM, Paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B HMCKYCCTBE,
OIIUCBhIBATh OTACJIBHBIC BBIAAOIINCCA p€3yHBTaTBI, HO.HyLIeHHI:IG B XO0I¢C€
pa331/1T1/1;1 MaTEMaTUKH KAaK HayKI/I, HpI/IBO,Z[I/ITB HpI/IMepBI MAaTEMAaTHUYCCKUX
OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCel

12 OOBIKHOBEHHBIEC U JECCATUYHBIE TPOOU, MPOICHTHI, OECKOHEUHbIC NMEPHOANUYECKUE
' apoou

1.3 PanmonaneHbie uncna. ApudMeTrndecKkre oneparuu ¢ paiioHaTbHBIMA YUCIIAMHA

14 JlelicTBUTENbHBIE YHchIa. ApudMETHUECKHEe ONepalud C ACHCTBUTEIHLHBIMHU
’ JHCIIaMA

L5 [MpubnmkEHHBIE BBIYUCICHUS, TMPaBWIA OKPYIJICHUS, MPHKUAKA U OILCHKA
' pe3yabTaTa BEIYMCICHUI
2 AnreOpandecKkue BoIpaKEHUS

2.1 BykBeHHbBIE BBIpa)KEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )

5 Crenenp c uenbiM mokaszateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
’ CBoiicTBa CTENCHU

2.3 MHorouneHst

2.4 Anrebpanueckas 1poob

)5 Apudmernueckuii KOpeHb HATypallbHON cTeneHu. [leficTBus ¢ apupMEeTHIECKUMH
’ KOPHSIMH HAaTypaJbHOU CTENEHU
3 VYpaBHEHMS U HEPABEHCTBA

11 Llensle u ApoOHO-panMoHaNbHbIE ypaBHEHUsA. CHCTEMBI M COBOKYIIHOCTH
’ ypaBHEHUI

39 Llenbie u apoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

33 Perrenue TekCTOBBIX 3a/1a4
4 YucaoBbIe IOCIEN0BATEILHOCTHU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmerrdeckas 1 TeoMeTprUIecKas nmporpeccuu. @opMysna CI0KHBIX POIIEHTOB
5 OyHKIHH

OyHK1UA, cnocoOsl 3ananus GyHknun. ['paduk pynkimun. O6macTe onpeaeneHus u

51 MHOXECTBO 3HaueHHH QyHkmu. Hymu ¢pyakmum. [IpoMexxyTku 3HAKOMIOCTOSIHCTBA.

o [TpoMexyTk MOHOTOHHOCTH (YHKIMH. MaKCHUMyMbl U MHUHHUMYMBI (yHKITUH.
HauOonpiiee n HauMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEXKYTKE

6 KoopanHatsl Ha mpsiMO#l ¥ TIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue GUrypsl 1 UX CBOMCTBa

7.2 TpeyroabHUK
7.3 MHOroyroiabHIUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHnne reoMeTpruieCcKiuX BETUIUH
7.6 BekTops! Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

-Yuebnuk "Marematuka. BepostHocTh 1 cTatucTrka 7-9 knaccsl. ba3oBblil yposens'". B
IBYX 4dacTsx, [IpocBemenue. Asropser: Beiconkun W.P., Smenko N.B.
-YuebHUK."Teopus BEpOATHOCTEN U CTaTHUCTHUKA 7-9. MaTemMaTudecKas
BepTuKaib'. IIpocBemenue. 2020 roj. ABTopbl: Beiconkuii Y1.P, A.A.Makapos,
10.H.Tropusn, U.B.A1menko

-Yueb6Hoe 1tocobue "Teopus BeposiTHOcTel u ctatuctuka”. MITHMO. 2008
TO7I.
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