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Pazgen 1. IOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM IIU(PPOBOM MUpPE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHHH,
HEOOX0IMMOM KaKIOMY 4elloBeKy. Bospacraer umciio mpodeccuii, mpu oBlIaieHUH KOTOPBIMU
TpeOyercsi xopomas 0a30Basg TOArOTOBKAa B OOJACTH BEPOSITHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl NPOJOJDKEHUS 00pa3oBaHUsS W I YCHEIIHOM Npo¢eCCHOHANbHON
Kapbephl.

Kax1p1ii 4ernoBek MoCTOSIHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOIINXCS Y HETO JTAHHBIX.
A 11 000CHOBAHHOTO TIPHHATHUS PEIICHHs B YCIOBUSX HEIOCTATKA MM M30BITKA MH(GOpMAIHH
HEOOXO/IMMO B TOM HYHCIE XOpOmo C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBIIIUICHHE.

NmenHo moATOMY OCTpO BCTajda HEOOXOIMMOCTh cOpMHUPOBATH Yy O0OYJarOUTUXCS
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYyI0 B ce0sd B KauyecTBE HEOThEMJIEMOM
COCTABIIIONIEH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MIPEJCTaBICHHYIO B Pa3IMYHBIX (hopMaX, TOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTUX PEaTbHBIX
MIPOIIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MMPOCTEUIITIE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TPHHIUIIAMH cOoOpa, aHamm3a |
MPEJCTaBICHUS JAHHBIX W3 pa3IW4HbIX chep KU3HU OOIecTBa M rocyaapcTBa npuoOniaer
oOyJaromuxcss K OOIIECTBEHHBIM HHTepecaM. M3ydeHHe OCHOB KOMOWHATOPWKH pa3BHBACT
HaBBIKM OpraHW3alHy Tepedopa W MOoJCYETa YHCIa BAapHAHTOB, B TOM YHCIIE B NPHKIAIHBIX
3a/jlayax. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHuyecKui (yHIaMEHT IS
dbopmMupoBaHUs KOMIIETCHIIMA B oOjactu wHOOpMaTUKM M IUGPOBBIX TexHojorui. [lpum
M3YYEHUU CTaTHUCTUKM M BEPOSITHOCTH O0O0OTalaloTCs MPECTaBICHHUs] O0O0YyYarolluxcsi O
COBPEMEHHOM KapTHHE MHpa U METOJaX €ro HcclefoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTaTUCTUKH KaK MCTOYHMKA COLMAIBHO 3HAYMMOW HMH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cooTBercTBMM C JaHHBIMU LENSIMH B CTPYKType MPOrpaMMbl Y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO o0OIIero o00pa30BaHUsl BBIJIEICHBI CIEAYIOINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKUCAaTEIbHAs CTATUCTUKAY,
«BeposTHOCTBY», «I7eMEeHTh KOMOUHATOPUKNY, «BBeieHNE B TEOPUIO IPadoBy.

Copnepxanmne nuHun «lIpencraBieHue NaHHBIX W OMUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOM A1 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLIMEH: OT YTEHUS U MHTEPIpeTaIluu
uHpopmaluy, TMpeACTaBICHHOW B TalnMiax, Ha JAuarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHMS U aHAJIN3a JaHHBIX C HCTIOJIB30BAHUEM CTATUCTUYECKHX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4aTrcs CUMTHIBATh M MHTEPHPETHPOBATH
JAaHHbIE, BBIIBUTATh, ApIYMEHTHPOBATh M KPUTHUKOBATH MTPOCTEHIIINE TUIIOTE3bI, PAa3MBIILIATH HAJl
(akTOpamMH, BBI3BIBAIOLIIUMH M3MEHUYMBOCTb, M OLCHMBATh WX BIIMSHHE Ha paccMaTpuBaeMble
BEJIMYUHBI U ITPOIIECCHI.

WHTynTHBHOE  MpeJCTaBle€HHME O  CIy4alHOW  M3MEHYMBOCTH,  MCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBUPYIOILEH OCHOBOM AJSl M3y4EHUS TEOPUHU
BEpOATHOCTEH. bBosblioe 3HaueHHWE UMEIOT NMPAKTUYECKUE 3a/aHUsl, B YAaCTHOCTH OIIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCSA KaK Mepa MpaBIoNoAoOus ciydaiiHoro coObitus. Ilpu
M3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH MCXOJaMH,
BEPOATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojiee CIoXHbIE 3agaud. B



y4eOHBI KypC BXOZST HadalbHbIC MPEICTABICHHUS O CIy4alHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax yueOHOTrO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YJaIOIIUXCSl C MHOYKECTBAMH U
OCHOBHBIMM OIIEpAaLUIMU HaJ MHOXECTBAMM, PACCMaTPHUBAIOTCS IPUMEPBI NPUMEHEHMS IS
pelleHus 3ajad, a TaKXKe HCIIOJIb30BAHMUS B JPYrUX MAaTeMaTHYEeCKHX Kypcax M Yy4eOHBIX
npeaMerax.

B 7-9 xnaccax u3y4aercst yueOHbI Kypc « BeposaTHOCTb M CTaTUCTHKA», B KOTOPBIA BXOAAT
paznensl: «lIpencraBieHue qaHHBIX U OMKCATEIbHAS CTATUCTUKA», «BeposTHOCTEY, «DneMeHThI
KOMOMHATOPHKN», «BBezieHne B Teoputo rpadoBy.

Ha uzyuenue yuyeOHoro kypca «BeposTHOCTh U cratuctuka» orBoaurcs 102 yaca: B 7
kiacce — 34 gaca (1 gac B Henenio), B 8 kimacce — 34 gaca (1 gac B Henenmo), B 9 kitacce — 34 yaca
(1 gac B Henemnto).



Pazgen 2. COAEP’)KAHUE OBYUYEHUSA
7 KJIIACC

[IpencraBieHre NaHHBIX B BUAC TaONWI, auarpamm, TpadukoB. 3arloTHCHHE TAOJHII,
YTEHUE U TMOCTPOCHUE THarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTrOBBIX). UTeHne rpadukon
peanbHBIX TporeccoB. M3BiedeHne WHGOPMALKMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
WHTEPIpPETAIHs JaHHbIX.

OmnwucarenbHasi CTaTUCTHKA: CpeHee apudMeTHuecKoe, Meliana, pa3Max, HanOoJIbIIee 1
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IprMepsl ciry4aiiHOM H3MEHYHBOCTH.

CrnyyaiiHbll SKCIIEpUMEHT (OIBIT) U cilydaiiHoe coObiTue. BepostHocTh n yactoTa. Posb
MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHH B NpUpOAE W B oOmecTBe. MoHeTa u
UTpaNbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncino pédep u cyMMapHas CTETIeHb BEPIITHH.
[IpencraBnenune o csizHoctu rpada. Llenu u muxnsl. [lytu B rpadax. O6xoxn rpada (ditiepoB
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3agad ¢ momoibio rpados.

8 KVIACC

[IpencraBneHune JaHHBIX B BUJIE TAOJIUII, TUArpaMM, Tpa(uKoB.

MHoxecTBO, 3J€MEHT MHOXKECTBa, MOJAMHOXecTBO. Omnepanuu HaJd MHOXKECTBAMU:
oObeaMHEHUe, TepecedyeHue, pAonojgHeHue. CBoiicTBa omepanuii HaJl MHOXECTBaMU:
MepeMecTUTENbHOE, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpaduyecKoro MpeCTaBICHUs MHOKECTB JJISl ONMCAHUS pealbHBIX MPOILIECCOB U SIBICHUHN, MPU
pElIeHNH 3a/1ay.

W3mepenue pacceumBanus OaHHBIX. Jlucmepcus M CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX
HabopoB. /luarpamma paccerBaHuUsI.

DOneMeHTapHble COOBITHS cilydaiiHOro ombiTa. CrydaiiHple coObITHS. BepostHOCTH
coObITHH. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH cOObITHAMHU. CirydaiiHbiii BIOOp. CBS3b
MEX1Yy MaJOBEpPOSITHBIMU U MPAKTHUECKU TOCTOBEPHBIMH COOBITUSIMU B MPUPOJE, 00IIEeCTBE U
HaykKe.

JepeBo. CBoiicTBa JepeBbeB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBS3b MEXKJy UYHCIOM BepuiMH U uucioMm pé&dep. IlpaBuno ymuoxenus. Pemienue 3amau c
MTOMOIIIBIO TpadoB.

[IpotuBomnonoxueie coObiTua. [uarpamma DOiinepa. OObeaMHEHHWE U TepecedeHUe
coObITuii. HecoBMecTHbIe coObITHS. DOpMyIa CI0KEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
[IpaBuno ymuHoxenus. HesaBucumsbie coObiTus. [IpencraBienue skcnepuMeHTa B BUJIE AepeBa.
Pemenue 3amau Ha HaxOXA€HUE BEPOSTHOCTEH C MOMOIIBIO JepeBa CIy4aillHOTO SKCIIEPUMEHTA,
auarpamm Onsepa.

9 KIIACC

IIpencraBnenue JaHHBIX B BUAE TaOnMIl, AUarpamm, rpadMKoB, HHTEpIpETalys JaHHBIX.
YreHue 1 nocTpoeHue TabiuL, TuarpaMM, rpauKkoB Mo peanbHbIM JaHHBIM.

IlepectanoBku u ¢axropuan. CoyeraHuss U yuciao coueraHui. TpeyrosnbHuk I[lackans.
Pemienue 3a1a4 ¢ UCMosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilyyaifHbIil BEIOOp TOUYKM M3 (UTYpHI HA IUIOCKOCTH, M3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

Hcneitanne. Yenex u Heygauda. Cepust ucnbITaHuil 10 iepBoro ycnexa. Cepust HCIBITaHUN
bepuymu. BepostHocTH coObITHI B cepuy UCIbITaHui bepHyu.



CnyyaiiHas BEIMYMHA M pPACIpENEICHUE BEpOSATHOCTEH. MaTemaTHueckoe OKUIaHUE U
mucnepcusi. [Ipumepsl MaTeMaTu4eckoro OXHUAAHUSA KaK TEOPETUYECKOIO CPEAHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTuuecKoe 0KUJaHUE U JTUCIEPCUs CIIydallHOM BEJIMYMHBI «UHUCIIO YCIEXOB B
cepuM UcHbITaHuK beprymm.

[Tonsartue o 3akoHe O60abIINX YKCceNl. V3MepeHne BeposSTHOCTEHN ¢ OMOIIbIO 4acToT. Poib u
3HAa4YCHHE 3aKOHA OOJIBIINX YMCEIl B TIPUPOIE U 0OIIECTBE.



Paznea 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTpaMMbl y4eOHOro kypca «BepostHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPAXKIAAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEUICHUH NPAKTUYCCKUX 3a7a4 MaTeMaTHUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 337124, PEIICHUH, PACCYKJICHUH, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEJOBEKa, NIPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cepbl 4eloBEeUeCKON AESITeNbHOCTH, ATAaloB €€ pa3BUTUA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTU4YECKOMU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) pusuveckoe BocnuTanue, GOpMUPOBaHNE KYJIbTYPbI 310POBbSi H IMOLMOHAJIBHOI0
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pusnueckas aKTUBHOCTH), c(POPMHPOBAHHOCTHIO HaBbIKA peieKChu, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH U pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUH JIUIsI OKpYKaIoIIeH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;

8) ajanTanus K NI3MEHAIIUMCS YCJIOBUSIM COLMATBHOM M IPUPOAHOM Cpebl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHMSX HEONPEAEIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM UHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TpPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBaTb NMPUHUMAEMbIE PELIEHUS WU JACUCTBUA,
(dbopMymHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Bba3oBble jornueckue aecTBus:

* BBIABIATh W XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHM, OTHONICHUH MEXIy TOHATUSIMH, (OPMYIUPOBATH OMpPEACTCHUS TOHSATHMH,
YCTaHABIWBATh CYNIECTBCHHBIN MPU3HAK KIACCU(UKAIIMK, OCHOBAHUS JJ1 0000IIEHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

*  BOCHPHHUMATh, (GOPMYIHPOBATH W TPEOOPA30BHIBATH CYKJICHUS: yTBEPAUTEIBHBIC H
OTpHIIaTeNbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

*  BBIABJIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX, NpeAsiaratb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e JlenaTh BBIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

* pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (IpSMbIE U OT IPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITENILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUYECKUX (aKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

* BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauOoJee MOIXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

* HCIOJNB30BaThb  BONPOCHI  KaK  MCCJIENOBATENIbCKHM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

* MPOBOJUTH MO CAaMOCTOSITENBHO COCTABICHHOMY IUIaHY HECIIOXKHBIN 3KCIEPUMEHT,
HEOOJBIII0e UCCIET0BAHNE TT0 YCTAHOBIEHHIO 0COOEHHOCTEH MaTEMaTHUYECKOTO 00OBEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXIY CO0OI;

*  CcaMOCTOATENIHHO (GOPMYTUPOBATH 000OIIEHUS 1 BEIBOJIBI 110 pE3yabTaTaM MPOBEAEHHOTO
HaOOJIEHUS, HMCCIEAOBAHUS, OIICHMBATh JOCTOBEPHOCTh TMOJYYECHHBIX DPE3yJIbTaTOB,
BBIBOJIOB U 00O0OIIIEHHIA;

*  IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIBUTATh MPEITOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHUSIX.

Padora ¢ undopmanueii:



BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy IpecTaBiIeHus WHPOPMAIMKA U WILTIOCTPUPOBATH pEIIaeMble 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoii u nx KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH ¥ (DOPMYIIMPOBATHh CYXJICHHS B COOTBETCTBUU C YCIOBUSIMH U IEISIMHU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTy4EHHBIN pe3ynbTar;

B XOJIe 0OCYXICHHUS 337aBaTh BOMPOCHI TI0 CYIIECTBY OOCYKIaeMO# TeMBbI, POoOIeMBbI,
penraeMo¥ 3a1a4uu, BRICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHHUSIMH JIPYTHX YIACTHUKOB JTUAJIOTA, OOHAPYKUBATh Pa3INune H
CXOJCTBO TIO3WIIWA, B KOPPEKTHOW Qopme GopMyIupoBaTh pa3HOTIACHS, CBOU
BO3PaXKCHHUS,;

MIPEJICTABIATh PE3YJIbTAThl PEHICHUS 33Jla4d, SKCIIEPUMEHTA, UCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITEJIBHO BBIOMpPATh (opMaT BBICTYIUICHUS C y4ETOM 3a7ad TMPE3CHTAlUU |
0COOEHHOCTEH ayIuTOpUH;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILIECTBa KOMAHIHON U MHAMBUAYAIbHON pabOThI MpU
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MIPUHUMATD IIeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboTHI, pacnipeAeNaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHns, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IpYIrMMH YIEHaMU KOMaH/Ibl, OLIEHWBATh Ka4eCTBO CBOETO BKJIaa B OO TPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJISITh IJIaH, AITOPUTM pEIIeHUs 3anaud (WIK €ro 4acTh),
BBIOMpATh CIOCOO pelIeHuss ¢ Y4ETOM HMEIOLIUXCA PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C yud&ToM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMONPOBEPKH, CAaMOKOHTPOJIS IpOLecca U pe3yiabTaTra pelieHHs
MaTeMaTH4ECKOM 3a7auu;

MIPENBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IIPHU PELICHUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa ACSITEIbHOCTH TMOCTAaBICHHOW LIETU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTH)KEHHSI MJIM HEJTOCTHKEHUS LIEIH, HAaXOAUTh OIIHUOKY, aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydalOUIMICA TOJYYUT CIEAYIOIIUME HPEIMETHBIC
pe3yJabTaThl:

Yurate WHOGOpPMALHWIO, MPEICTABICHHYI0 B TalOnMIax, Ha JuarpamMmax, MpeACTaBIATh
JaHHBIE B BUJE TAaONHWI, CTPOUTH IUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYroBBIE) MO
MacCHBaM 3HAYCHUU.

OnucelBaTh ¥ HHTEPNPETHUPOBATh pEAIbHbIE YMCIOBBIE JAHHBIE, IPEJCTABICHHBIE B
TabIMIIax, HA AUarpammax, rpadukax.

Wcnonb3oBarh a1 ONUCaHUS [JaHHBIX CTaTHUCTUYECKHE XapaKTEPUCTUKHU: CpeIHEee
apudmernyeckoe, MeaHa, HanbOJbIlIee U HAaUMEHbIIee 3HAaUCHUS, pa3Max.

Nmers mpencraBieHune O cilydyallHOM W3MEHUYMBOCTH Ha INpHUMeEpax LeH, (pU3n4ecKux
BEJIMYMH, AHTPONOMETPUYECKHX JAHHBIX, HMETh NPEJACTABICHHE O CTATUCTUYECKOU
YCTOWYHBOCTH.

K koHmy oOydyenuss B 8 kijacce oOydarOIIMICS TMOTYyYUT CIEAYIOIMIHME MPEAMETHBIC
pe3yIbTaThl:

W3Bnexkatp u mpeoOpa3oBeiBaTh WH(GOpPMAIUIO, TPEACTABICHHYI0 B BHJE TaOmuIl,
yarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TaONUIl, JUarpamm, rpaukos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUUECKUX MOKa3aTeNel: CpeIHUX 3HAUEHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUI U YaCTOThI COOBITUM, B TOM YHCIIE TIO pe3yJIbTaTaM
W3MEPEHUH 1 HaOII0ICHUH.

Haxoautb BeposSTHOCTH CITy4ailHBIX COOBITHII B OTIBITAX, 3HAsl BEPOSATHOCTHU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBath rpaduueckue MoJAEIH: JAEPEBO CIYyYalHOTO SKCIIEPUMEHTA, JUarpammbl
Dilnepa, ynucaoBas mpsimas.

OnepupoBaTh MNOHATHSMHU: MHOYKECTBO, IIOJIMHOXKECTBO, BBINOJHATh OIEpAllUd HaJ
MHO>KECTBAMHU: OOBEIMHEHHE, NIEpPEeceYeHHE, TOMOIHEHNE, EPEYUCIATh IEMEHThl MHOYKECTB,
IIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduueckoe MpeICTaBICHUE MHOXKECTB M CBSI3ed MEXAYy HUMHU s
OMHCAHUS TPOILIECCOB U SIBJICHUWN, B TOM 4YHCIE NPU PEHICHUH 3aJad U3 JAPYruX Y4eOHBIX
MIPEAMETOB U KYPCOB.

K xonmy oOydenus B 9 kJjacce oOydaromuiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

W3Bnekats u npeoOpa3oBbIBaTh HH(POPMALIKIO, TPEAICTABICHHYIO B PA3TUYHBIX HCTOYHHUKAX
B BHJe Ta0nuil, AUarpamMm, TpaduKoB, MPEACTABIATh JaHHBIE B BUIEC TaONUI, IUArpaMM,
rpaduKoB.

Pemare 3a7aun OpraHM30BaHHBIM 11€peOOPOM BApHUAHTOB, @ TAKXKE C HCIHOJIb30BAHHUEM
KOMOMHATOPHBIX MPAaBUI U METOJIOB.

Hcnonb30BaTh onucaTenbHble XapaKTEPUCTUKHU Ui MACCHBOB UMCIIOBBIX JaHHBIX, B TOM
4HCJIE CPEJHUE 3HAUECHUS U MEPBI paCCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE MOJB3YACh Pe3yabTaTaMu
MPOBEIEHHBIX U3MEPEHUI U HAOIIOACHUN.

HaxonuTh BEepOATHOCTH CITydailHBIX COOBITHI B U3yUYE€HHBIX OTIBITAX, B TOM YHCJIE B OMBITaX
C PaBHOBO3MO>KHBIMH 3JIEMEHTApHBIMU COOBITUSIMH, B CEPHSIX UCIBITAHUN JI0 TIEPBOTO ycrexa, B
cepusiX UCIbITaHUN bepHyiu.

HMmeTs npencTaBieHne o cy4aiiHONW BEJIMYHMHE U O PacIpeIeICeHUH BEPOSITHOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Wwmetp mpejacTaBieHue O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOH M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCET B IPUPOJIE U OOIECTBE.
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[Tpunoxenue kK paboyeil mporpamme

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTh U cTaTUCTHKA
YwuraTts nH(MOPMAIHIO, TPEICTABICHHYIO B TAOIMIIAX, HA TUarpaMMax,
5.1 MPEeICTaBIsATh JlaHHblE B BUAE TaOMUI, CTPOUTH JAUArpPaMMbI
(cTronbukoBbIe (cT0JI0YATHIE) U KPYTOBbIE) 110 MacCUBaM 3HaUYE€HUMN
£ 5 OnuceiBaTh W HWHTEPIPETUPOBATH PEATbHBIC YHCIOBBIC JIaHHEIC,
Mpe/icTaBJIeHHbIE B TaOIMIaX, Ha [Marpammax, rpaduxax
Wcnonp3oBaTh  JUIs  ONHCAHHWS ~ JAHHBIX  CTATHCTUYECKHE
5.3 XapaKTEPUCTHKHU: CpeTHee apudMeTHuIecKoe, MeIuaHa, HanOoJbIIIee 1
HaMMEHbIIIee 3HAYCHUS, pa3zMax
HNmeTh npeacTaBiieHUE O CIIy4ailHOM U3MEHYMBOCTH Ha TPUMEpPax 1IEH,
5.4 (UBUYECKUX  BEJIMYMH, AHTPONOMETPUYECKHX JaHHBIX, HWMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekatp u npeoOpa3oBbIBaTh HWH(OPMAILINIO, MPEICTABICHHYIO B
51 BHUJIe TaOauUI, auarpaMm, rpadukoB, IPEICTaBIATH JaHHBIC B BHJIC
Ta0NHIl, TMarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHCTUYECKUX TOKa3aTeleH:
5.2 CpemHUX 3HAYeHUH M Mep pacceuBaHus (pa3Mmax, IHUCIEpCUs U
CTaH/IaPTHOE OTKJIOHEHHE)
£ 3 HaxoauTh 4acTOThI YMCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHIA, B TOM
YHClie TI0 pe3yabTaTaM U3MEPEHUN U HaOII0IeHU !




5.4

Haxomuts BepoOATHOCTH cCilydailHBIX COOBITMM B OMNbITaX, 3Had
BEPOATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OIBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMUA COOBITUSIMH

5.5

Hcnone3oBate  rpaduueckue  MOJEIH:  AEPEBO  CIy4alHOTO

SKCIIEPUMEHTA, AUarpamMmbl Diljepa, YucaoBas rnpsmas

5.6

OHepI/IpOBaTI) IIOHATHUAMU. MHOXKCCTBO, ITIOJMHOXXCCTBO, BBIIIOJIHATH
oncpannun Hazg MHOXECTBaMHU: O6T)€III/IH€HI/I€, nepeceucHue,
AOIMIOJIHCHHUEC, IMCPCUUCIATH OJICMCHTBI  MHOXCECTB, IMPUMCHATH

CBOMCTBA MHOXECTB

o.7

Hcnonws3oBath rpaduyeckoe MpeACTABICHHE MHOXKECTB M CBS3EH
MEXIy HUMH JJI1 OTTUCAHUS MPOIIECCOB U SIBJICHUM, B TOM YUCIIE TPU

pELIeHNH 3a]a4 U3 IpYTUX y4eOHbIX IPEIMETOB U KypCOB

9 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

5

BeposiTHOCTh 1 cTaTuCTHKA

5.1

W3Bnekarb u npeoOpa3oBbIBaTh HWH(OPMAILINIO, MPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHMKAX B BHJE TaOMUI, AuarpamM, rpagukos,

MPE/ICTABIIATH JaHHBIC B BUJIC TAOJINII, TUArpaMm, rpaduKkoB

5.2

Pemate 3a/lauy OpraHu30BaHHBIM H€p€60p0M BApHUAHTOB, a4 TAKXKC C

HCIIOJIb30BaHHUCM KOM6HHaTOpHBIX IIpaBuI 1 METOO0B

5.3

Hcnones30BaTh omnucaTelIbHBIE XapaKTCpUCTUKNU 1JId MaCCHBOB
YHUCJIIOBBIX JOAHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUYCHHA W MCPLI

pacCcCuBaHus

5.4

Haxogute 4acToThI 3HAYEHUH W 4YacTOTHI CO6BITI/I$I, B TOM 4YHCIIC

IMOJIB3YACh pE3yJIbTaTaMU HpOBe,I[éHHBIX I/ISMepeHI/Iﬁ n Ha6JIIo,HeHPIfI

5.5

Haxoaute BCPOATHOCTHU CHy‘I&ﬁHBIX CcOoOBITHI B HN3YYCHHBLIX OIIbITAax, B
TOM 4YHCJIC B OIbITaxX C PABHOBO3MOXHBIMH 3JICMCHTAPHBIMU
CO6LITI/I$IMI/I, B CCEpHUiX HUCIIBITAHUH 10 MEepBOro ycrexa, B CCpHUAX

ucnbeITaHui bepryum

5.6

HNmeTh MNpeaACTaBJICHHUE O CJ'Iy‘-I&fIHOfI BCJIMYHUHEC U O pacHpCACICHUU

BEPOSITHOCTEN




o.7

Nmets mpencraBiieHne 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CJIy4allHOM H3MEHYMBOCTM M O pPOJIM 3aKOHA

0O0JIBIINX YKCEIT B IPUPOJIE U OOIIECTBE

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
5 BeposTHOCTb U cTaTUCTHKA
[IpencraBnenue naHHBIX B BHJE TaOJUII, AUarpamm, rpa@uKoB. 3aroIHEeHNE
TabIUL, YTEHHE M MOCTPOCHHE TuarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) W
5.1 KpyroBbix). YrTeHue rpapukoB peanbHbIX mpoueccoB. M3BiedyeHue
nHQOpPMAMKA W3 JUarpaMM W TaOJIWIl, WCIIOJIb30BAHUE W WHTEPIPETAIIHS
TTAHHBIX
OnucarenpHasi CTaTHCTUKA: CpelHEe apuUMeTHYecKoe, MeauaHa, pa3Mmax,
5.2 HauOOJIBIIIee U HAMMEHbIIIee 3HAYCHUS Habopa YMCIIOBBIX JaHHBIX. [IprMepsr
CIIy4aiilHON U3MEHYHUBOCTH
CrnydaifHBI 3KCMIEPUMEHT (OMBIT) U CIIy4ailHOE coObITHE. BeposTHOCTH U
5.3 gacToTa. Poib MamoBEpOSITHRIX M TPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoie u B oOuiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmua, pedbpo. CreneHr BepmmHbl. Yuciao pébep U cymmapHas
£ 4 ctenienb BepuinH. [Ipencrasnenue o cesiznoctu rpada. Lenu u nukisl. [Tyrtu
' B rpadax. OO6xonm rpada (disepoB myrth). IlpeacraBienne 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagon
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUArpaMM, IpapuKoB
55 MHOKeCTBO, OJEeMEHT MHOXECTBa, MOJMHOXKecTBo. Omepanuu HaJ
' MHO’KECTBaMU: 00bEIMHEHNE, TIepeceueHune, JOTOTHEHHE
£ 3 CpoiicTBa omnepaluii HaJi MHOXXECTBAMU: IIepeMECTUTEIbHOE, COUEeTAaTEIbHOE,
' pacnpeaenuTeNbHOe, BKIIOYSHUS
£ 4 Hcnonb3oBanue rpadguueckoro MpeICcTaBICHHUS MHOMXECTB Ui OMUCAHUS
' pEeabHBIX MIPOLIECCOB U SBIICHUH, IPU PEIICHUN 33/1a4.
- N3mepenune paccenBaHusi AaHHBIX. J(ucnepcus u CTaHIApPTHOE OTKIOHEHHUE
' YHCIIOBBIX HAOOPOB. JlmarpamMma paccerBaHus




DnemMeHTapHbIe COOBITHS chydaiiHOro ombita. CiydaiiHbie COOBITHS.
56 BepostHoctu coObituii. ONBITEI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
' coOpitusiMu.  Citywaiiabiii  BbIOOp. CBsi3b MEXKIYy MaJOBEPOSTHBIMU U
MIPaKTUYECKHU TOCTOBEPHBIMU COOBITUSMM B IIPUPOJIE, OOLIECTBE U HAyKe
JlepeBo. CBoiicTBa JAEpEeBbEB: €IMHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
o.7 BUCSAYEH BEPIIMHBI, CBSI3b MEXKY UMCIOM BEPLIUH U yncioM peédep. [Ipasuiio
yMHOXXeHUs1. Pemenne 3a1a4 ¢ moMomnsio rpagos
[IpotuBomnonoxxkueie coObITHs. Huarpamma Diinepa. OObeauHEHHE U
5.8 nepeceueHre coObITHil. HecoBmecTHbie coObITHs. PopMmyrna CIOKEHUS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHokeHus. HesaBucrumbie coObITHS
[IpencraBnenne »skcrepuMeHTa B BHJE JepeBa. PemieHue 3agady  Ha
5.10 HAax0’KJICHHE BEPOSITHOCTEN C IOMOLIBIO JEpeBa CIYy4aiiHOTO 3KCIEPUMEHTA,
JuarpaMm Ounepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUE TaONUL, AUarpaMM, rpaduKoB, HHTEpPIIpEeTaLUs
5.1 MaHHBIX. UTeHHe W MOCTpoeHWEe TabiuIl, Auarpamm, rpaduKoB MO pealbHBIM
JTAHHBIM
5.2 [TepecTtanoBkH U aKkTOpHAI
5.3 CoueraHus U 4UCIIO COUETAHUM
5.4 Tpeyronbuuk Ilackans. Pemenne 3aiau ¢ uCnosib30BaHuEM KOMOUHATOPUKU
EE I'eomerpuueckas BeposTHOCTh. CiydallHBIH BBIOOP TOYKM W3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynada. Cepus UCIIBITAHUHN 10 TIEPBOTO ycIexa
£ 7 Cepus ucnbiTanuii bepuymiu. BeposTHocTH cOOBITHI B CEpUM UCIIBITAHHUNA
. bepnynnu
5.8 CrnyyaiiHas BEeIMUYMHA U PaCIPEEIIEHUE BEPOATHOCTEN
£ g Marematuueckoe oxunaHue wu aucnepcusd. [Ipumepsl MareMaTH4ecKoro
' 0’KHJaHMS KaK TEOPETUUYECKOTO CPETHETO 3HAYCHMS BETNYMHbI
510 MaremaTHueckoe OXKUJAHUE W JUCIEpPCHUs CIy4alHON BEIMYMHBI «UHUCIIO
' yCIIEXOB B CEpUH UCIBITaHUN bepHymim»
£ 11 ITonsitue o 3akoHe GonpmIMX ynces. V3MepeHne BEpOSITHOCTEH € MOMOIIBIO
' qyacToT. Ponb ¥ 3HaUeHHe 3aK0HA OOJIBIINX YHCE B IPUPOE U 00IIeCTBE




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00ILIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHITHSIMHU: MHOKECTBO, TIOJIMHOKECTBO, OTIEPAITHT
HaJT MHOXXE€CTBAMH; YMEHHE OIEpPUPOBATh TMOHATUSAMH: Tpad, CBSI3HBIN
rpad, IepeBO, LMK, TPUMEHATh WX TPH PEHICHWU 3a7ad; YMEHHE
WCIIONb30BaTh TrpaduyecKkoe MPeJCTaBICHUE MHOXKECTB ISl OMHCAHUS
peanbHBIX TPOIIECCOB U SBJICHUM, TP PEIICHUU 3aa4 U3 IPYrUX y4eOHbBIX
MPEAMETOB

YMeHne onepupoBaTh MNOHATHIAMU: OINPEIECICHHE, AKCUOMa, TEOpeMa,
JI0Ka3aTelIbCcTBO; YMEHHWE  pPAaclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, INPHUBOJUTH NPUMEPBl M KOHTPHPHUMEPHI, CTPOUTH
BBICKa3bIBAaHUS U OTPHIIAHUS BBICKA3bIBaHUI

VYMenne ONCpUPOBATH IMOHATHAMH: HATYypPaJIbHOC YHUCIIO0, IIPOCTOC H
COCTaBHOE YHCJIO, IETMMOCTh HATYPaJbHBIX YHCEN, IPU3HAKU JEIMMOCTH,
1IeJI0€ YMCJI0, MOJIYJIb YMCIIa, OOBIKHOBEHHAs IPOOb M IeCATUYHAS JPOOB,
CTaHJAPTHBIN BUJ YHCIIA, PAlMOHAILHOE YHCIIO, UpPAIlMOHAIBHOE YHCIIO,
apudMETUYECKUA KBaJpPaTHBIM KOPEHBb; YMEHHUE BBITIOJHATh EHCTBHS C
YHClIaM{, CPAaBHUBATh M YMOPSIOUYMBATh YHCIIA, MIPEICTABIATh YUCIAa Ha
KOOPJMHATHON TPSIMOM, OKPYIJISTh YMCiIa; YMEHUE JeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BbIYHCICHUN

YMeHue omnepupoBaTh MOHATHSMHU: CTENEHb C LEJIbIM IOKa3aTeseM,
apumMeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, aireOpanyeckas
IpoOb, TOKJIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJbHOM CTENeHH OOJIbIle
€IMHUILIBI; YMEHHE BBIIOJIHATH pacuérhl 1o Qopmynam, mpeodpazoBaHuUs
LENbIX, APOOHO-PAIMOHATBFHBIX BBIPAKEHUNW M BBIPAKEHUN C KOPHIMH,
pa3ioXeHue MHOTOUYICHA Ha MHOKUTEH, B TOM YHCJIE C UCTIOJIb30BaHUEM
(hopMyI pa3HOCTH KBAIPaTOB U KBaJlpaTa CyMMbI 1 Pa3HOCTH

YMeHue ONICpUPOBATH IMOHATUAMH: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHCJIOBOC HCPABCHCTBO, HCPABCHCTBO C r[epeMeHHoﬁ;
YMCHHEC PpCUIATh JIMHEHHBIE U KBaApaTHBIC YpPaBHCHMU, ):lpO6HO'
padluOHAJIBHBIC YpABHCHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBI JIBYX
JIMHEWHBIX ypaBHeHPIfI, JIMHEHEIE HCpaBCHCTBA HU HX CHUCTCMBI,
KBaJApaTHbBIC U ,Z[pO6HO'paI_II/IOHaJ'IBHLIe HEpPAaBCHCTBA C OJTHOM nepeMeHHoﬁ,
B TOM YHCJIC IIpHU PCIICHUHN 3a4a4 U3 APYIr'UX IMPEeIAMETOB U IMMPAKTUYCCKUX
3ala4; YMCHUC HCIIOJIb30BATh KOOPAMHATHYIO IIPAMYIO U KOOPAWMHATHYIO
IIJIOCKOCTB AJIA I/I306pa)KCHI/I}I pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCEPAaBCHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMHU: (PyHKUMA, rpaduk (QyHKIMM, HYIU
(GYHKIMH, TPOMEXYTKHM 3HAKOMOCTOSIHCTBA, NMPOMEXKYTKH BO3pPAaCTaHMUA,




yObIBaHUs, HauOOJbIIeE W HAMMEHBIIEEC 3HAUYEHUS (QYHKIMH, YMEHUE
OTEPHPOBATH TOHATHAMU: TpsMas TNPONOPLUUOHATBHOCTb, JIMHEHHAs
¢byHkuus, KBagpaTHuHas (yHKUOWs, oOpaTHas NPOMOPLUOHATIBHOCTD,
napabosa, runep0osia; yMeHUe CTPOUTh IpaduKu PYHKIMHA, UCIIOIB30BATh
rpaduKy Ui OTIPE/ICICHUsI CBOWCTB MPOIIECCOB M 3aBHUCHMOCTEH, JUIS
pemeHus 3ajgad W3 JAPYruX Yy4eOHBIX NPEIMETOB W pEeabHOW JKU3HHU;
yMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenune OIICpHUpOBaThH IIOHATUSAMMU. II0CJI€A0BATCIIbHOCTD,
apupMeTHIeCcKasi ¥ TeOMETPUIECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOMCTBA MOCJEI0BATENILHOCTEH, (POPMYJIBI CYMMBI M OOIIEro 4jeHa Mpu
pelIeHnH 3a/a4y, B TOM YHWCJe 33/Ja4 U3 APYruX y4eOHBIX MPEIMETOB U
pEaTbHOM )KU3HU

YMeHnue pemars 3ajaun pa3HbIX TUIIOB (B TOM YMCJI€ Ha IPOLEHTHI, IOJIU U
4yacTH, ABM)KEHUE, pabdoTy, IIEeHY TOBApOB U CTOUMOCTb MOKYIIOK U YCIIYT,
HaJOrW, 3aJaud W3 OOJAaCTH YIpaBICHUS JIMYHBIMU U CEMEWHBIMU
(mHaHCaMM); YMEHHE COCTaBJISATh BhIPAXKEHUS, YDAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHMIO 3aJa4dd, MCCIENOBaTh IOJIYYEHHOE pEIICHHE U
OIICHUBATh MPaBAONOI00HOCTh MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATHAME: (HUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd,
JIOMaHas, yroJ, MHOTOYIOJbHUK, TPEYrOJbHUK, PaBHOOCAPEHHBIA H
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, IPSIMOYTOJILHBIN TPEYTrOJILHUK, ME/INaHa,
ouccekTpuca " BBICOTA TPEYroJIbHUKA, YeThIPEXYTOJILHUK,
napajiesiorpaMM, — poMO,  MPSMOYTOJIBHHK,  KBaupaT,  Tpamlelus;
OKpPYXXHOCTh, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢burypamu; yMeHue pemaTh 3aJ1aui, B TOM YUCIIE U3 TTOBCEAHECBHOM KHU3HH,
Ha HAXO0XJICHUE NeOMETPUYCCKUX BEIUYMH C NMPUMEHEHHUEM H3Yy4YCHHBIX
CBOMCTB uryp u (HhakToB

10

YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (Uryp, PaBEHCTBO
TPEYTrOJbHUKOB; MapaUIeIbHOCTh M MEPIECHIUKYISIPHOCTD MPSMBIX, yroJl
MEXAy MPSAMBIMH, MEPIEHAUKYISP, HAKIOHHAs, MPOEKIHs, Moaobue
¢buryp, monoOHbIE TPEYroJabHUKH, CUMMETPUS OTHOCHUTEIHHO TOYKU U
psIMOI; YMEHHUE pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U TIo1o0ue Gpuryp,
napauieIbHOCTh U NEPIEHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMH: JUIMHA, PACCTOSHHE, Yroll (BEJIMYHHA
yria, CHHYC ¥ KOCHHYC yrja TpeyroJibHUKa), IJIOIIA/b; yMEHHUE OI[CHUBATh
pasMepbl TMPEAMETOB U OOBEKTOB B OKPYXAIOUIEM MHpPE; yMEHHUE
OPUMEHSTh (POPMYIBI MEPUMETPA U TUIOMIATH MHOTOYTOJIBHUKOB, JJTHMHBI
OKPY)KHOCTM M IUIOIIAAu  Kpyra, obbeMa  TIPSIMOYTOJILHOTO
napajulesIeuIeaa; YMEHHE MIPUMEHSATH MIPU3HAKU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYrOJbHUKA, TEOpPEMY
[Mudaropa, TpuroHOMEeTpUYECKHE COOTHOIICHHUS JIsSi BHIYMCICHUS JJTUH,
pacCTOSIHUMI, IO

12

YmMmenue 1/13o6pa>1<aTL IJIOCKHE (I)I/Il" YPbBL )51 nx KOM6I/IHaI_II/II/I,
IpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PYKH, C TIOMOLIBIO I-IepTé)KHI:IX




HUHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBaTh MNOHATUAMU: NPAMOYTOJIbHAs CUCTEMa KOOPAMHAT,
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOpa Ha
YHCIIO, CKaJsIPHOE IIPOM3BEIACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAUHATHI Ul IIPEACTABIICHNS JaHHBIX U PELICHUs 3a/1a4, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEabHOM KU3HU

14

VYMmenne ONICPpUPOBATH NOHATUAMMU: CTOJIOMKOBEIE U KPYrOBbIC JUarpaMMBbl,
TaONMUIBI, CpeaHee apuMETHUecKoe, MeIuaHa, HauOoiblIee W
HaMMEHbIlee 3HAYCHHS, pa3Max YHCIOBOTO HabOpa; yMEHHE HM3BJIEKATh,
MHTEPIPETUPOBATH U IPeoOpa30oBbIBaTh HH(OPMAIUIO, IPEACTABIEHHYIO B
TaOJUIaX W Ha JUarpamMmax, OTPaXKarolIyi0 CBOMCTBA M XapaKTEPUCTUKH
pEATbHBIX TIPOIECCOB W SIBJICHWH; yMEHHE pacro3HaBaTh W3MCHUUBHIC
BEJINYHHEI B OKPYXKAIOIIEM MUpE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIy4allHBIM ONBIT (CIyyailHBIN
9KCIEPUMEHT), JJIEMEHTapHOE€  COObITHE  (DJIIEMEHTAapHBIH  HCXO.)
CIIy4alfHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIIydyalHBIX COOBITMM B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE PEIIaTh 3a/1a4u
METOJIOM OPraHHW30BAaHHOTO Iepedopa M € HUCIHOJIb30BAHHMEM IIpPaBUIIA
YMHOXXEHHUS; YMEHHUE OLIEHUBaTb BEPOSITHOCTU pPEATbHBIX COOBITHH H
ABJICHUM, IOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUH B OKPYKAIOLUIEM MHUPE U B JKU3HHU; 3HAKOMCTBO C TOHSATHEM
HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN U3YYCHHBIM METOT JUTsl PEIICHHS 3aJ1a4H,
MPUBOANTH NMPUMEPhl MAaTEMAaTHUECKHX 3aKOHOMEPHOCTEH B IMPHUPOJE U
JKW3HH, PACIO3HABaTh IMPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OTIMCBIBATh OTJCJIbHBIC BBIIAIOIIMECS PE3ybTaThl, MOJYYEHHBIE B XOJIE
Pa3BUTHS MaTEMAaTUKH KaK HAYKH, IPUBOJAUTH NMIPUMEPHI MAaTEMaTHUECKUX
OTKPBITUHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU UCTOPHH

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS

1 Hucna v BIUKCICHUS

1.1 HarypanbHble u nensie uyncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI

19 OOBIKHOBEHHBIE U JECATUYHBIC JAPOOH, MPOILIEHTHI, OECKOHEUHBIE MEPHOINUYECKHE

npobu

1.3 PanmonaneHelie yncna. ApudmMerndecke onepamnuy ¢ paluoOHAIbHBIMEI YUCIIaMU

14 JleiicTButensHbie uyncia. ApudMeTHdeckue omepanud ¢ JIeHCTBUTEIbHBIMU
' YHCIaMu




[TpubnuxEHHbIE BBIYMCICHUSA, TpaBHJIA OKPYIJICHUS, MPUKHUIKA U OICHKA

L5 pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkue BEIpaXKECHUS
2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAKEHUS C IEPEMEHHBIMU )
99 Crenens c 11e51bIM 1okazareneM. CTeneHs ¢ paluoHalbHbIM NoKa3areneM. CBolcTBa
' CTeneHu
2.3 MHorouseHbl
24 AunreGpandeckast pooOb
25 ApupmeTruecKkuii KOpeHb HATypalbHOU cTerneHu. [leiicTBus ¢ apuMeTHIECCKUMHU
' KOPHSIMH HATYPaTbHOU CTETICHH
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie 1 qpoOHO-panMoHaNbHbIe ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH YpaBHEHHH
39 Hemnbie u npoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI W  COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a71a4
4 UYmcnoBble MOCIeI0BaTEeIbHOCTH
4.1 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
4.2 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
5 OyHKIMU
OyHKuus, crnocods! 3aganus pyHkuuu. ['paduk pynknuu. O6raactb onpeaeneHus u
51 MHOeCTBO 3HaueHur pyHkumuu. Hymu ¢yakiun. [TpomMexxyTku 3HaKOIIOCTOSHCTBA.
" | TIpOoMeKyTKM MOHOTOHHOCTH (QYHKIHMH. MakCUMyMBl U MHHUMYMbI (DYHKIIUH.
Haubonpiiee n HaumMeHblliee 3HaYeHHE PYHKIIUU HA IPOMEXKYTKE
6 KoopauHatel Ha mpsiMO# U TIJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapTOBbI KOOPAUHATHI HA TIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUTrypsl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYTOJLHUKH
7.4 OKpYXHOCTh ¥ KPYT'
7.5 N3mepenune reoMeTpuyecKiX BeIMUHUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pacer
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