PABOYAS ITPOI'PAMMA

yueOHOro npeaMera « BeposiTHOCTb M CTATHCTHKAY
JU1s1 00yyaromuxcsi /-9 KjiaccoB



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

[IpencraBieHre JaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3amnoiHeHne Ta0iul, YTeHUEe
U TIOCTPOCHHUE JTUarpamMmM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbiX). UTeHHe rpad)uKoB peaabHbIX
nporeccoB. V3pnedenue nHGopManuu U3 guarpaMm M TaOJIUI], UCIOIb30BAHUE M MHTEPIIPETAIUS
JTAHHBIX.

OmnwucarenpHasi CTaTHCTUKA: CpelHEe apu(MeTHdecKoe, MeauaHa, pa3Max, Hauboibliee H
HaMMEHbIIIee 3HAYCHUsI Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cirydailHONH H3MEHYMBOCTH.

CrnyyaliHplii 3KCIEpPUMEHT (ONbIT) M ciay4yailHoe coObiTue. BepositHocTh M uyactora. Poib
MaJIOBEPOSITHBIX M TPAKTHYECKU OCTOBEPHBIX COOBITHI B MpHpOJE W B oOmiecTBe. MoHeTa H
UTpalibHasi KOCTh B TEOPUH BEPOATHOCTEHA.

['pad, BepmmHa, pedpo. CreneHnp BepmnHbl. Yncino pédep u cymMmmapHasi CTEIIeHb BEPIIUH.
[IpencraBnenue o cBsizHocTu rpada. Llenn u muxiel. [Tyt B rpadax. O6xon rpada (3iinepoB myTs).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpados.

8 KJIACC

[IpencraBieHue JaHHBIX B BUJIE TAaOIUL, 1UarpaMm, rpaguKkos.

MHOXecTBO, 3JIEMEHT MHOKECTBa, HOAMHOXecTBO. Omnepanuu HajJ MHOXXECTBaMMU:
o0ObenMHEHUE, TiepecedeHue, gomnosiHeHue. CBoiicTBa  omepauuid  HajJ — MHOXECTBAMMU:
MEePEeMECTUTENIbHOE,  COYeTaTeNIbHOE,  paclpelenuTelbHoe,  BKIOYeHHs.  Vcmonb3oBaHue
rpadM4ecKoro MpPEeACTaBICHUS MHOXKECTB JIJISl ONMMCAHMS PEAbHBIX TPOLECCOB U SBICHHMA, MPU
pelleHnu 3ajay.

W3mepenune paccenBaHHUs JaHHbIX. Jlucriepcuss U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

DneMeHTapHble COOBITHA cilydailHOro onbita. CitydaiiHblie coObITHS. BeposTHOCTH COOBITHIA.
OnbIThl ¢ PaBHOBO3MOKHBIMU 3J€MEHTapHbIMU COOBITUsAMHU. CiydaiiHbld BbIOOpP. CBSI3b MEXAy
MaJIOBEPOATHBIMU U MTPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa €pEBBEB: €IMHCTBEHHOCTb ITYyTH, CYIECTBOBAHUE BHCSYEH BEPLIMHBI,
CBSI3b MEXK/y YUCIIOM BepIIMH U unuciaoM péodep. [IpaBuno ymHoxkeHus. Pemenue 3agad ¢ TOMOIIbIO
rpagos.

[IporuBonomnoxusie coObITHs. Juarpamma Diinepa. O0beguHEHNE U TIepeceueHrne COOBITHH.
HecoBmectHble coObiTusi. dopMyna ciaoxkeHHus BEepOATHOCTEH. YcinoBHas BeposTHOCTh. [IpaBuio
ymHOxkeHus. He3zaBucumble coObiTus. [lpencraBieHue skcrnepuMeHTa B BUIE JepeBa. PemieHue
3a/1a4 Ha HaXOXICHHE BEPOSATHOCTEH C MOMOIUBIO JEpEBa CIy4allHOTO SKCIEPUMEHTA, Juarpamm
Ditnepa.

9 KJIACC

[IpencraBieHne AaHHBIX B BUAE TaOMUL, auarpamm, rpadukoB, MHTEpPIpeTalus AaHHbIX.
YreHune U NOCTpOCHUE TaONIHULI, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u daktopuan. Coderanuss W 4ucio coderanuit. TpeyrompHuk Ilackans.
Pemienue 3a1a4 ¢ UCMob30BaHUEM KOMOMHATOPHKH.

['eomeTprueckast BeposTHOCTh. CiyyailHbIi BBIOOpP TOUKM M3 (UIyphl Ha IUIOCKOCTH, U3
OTpEe3Ka U U3 IYTH OKPYKHOCTH.

Hcnertanue. Yenex n Heynada. Cepust MCnbITaHUM A0 nepBoro ycnexa. Cepusi HCIBITaHUN
Bepuynnu. BepostHocTH coObITHIA B cepuy UcTbITaHUi bepHyIm.

CrydaiiHass BeIMYMHA M PACIPEICICHUE BEpPOSTHOCTEM. MareMaTnueckoe OXUIaHUE H
puctiepcus. IIpumepsl MareMaTudecKoro OKHUIAaHUS KaK TEOPETHYECKOTO CPENHETO0 3HAYEHUs
BEIIMYMHBL. MaremMaTndeckoe OXUIaHUE U JUCHEPCHs CIIY4alHOW BEJIMYMHBI «UUCIO YCIIEXOB B
CepHUH UCIBITAHUM bepHyim».

[Tonsitue o 3akoHe OonbmKX unceln. M3MepeHne BEpOSTHOCTEH C MOMOIILI0 4acToT. Poib u
3HAa4YCHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOT'O OBILIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTPaMMBI Y4eOHOTO Kypca «BeposTHOCTh H
CTaTUCTUKA» XapaKTePU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpPEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTEMAaTUKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHIUCKUX MAaTEMATUKOB U POCCUMCKONW MATEMAaTUYECKOM IIKOJIbI,
K MCIIOJIb30BAHMIO ATUX JOCTHXKCHHUH B IPYTUX HAyKaxX M MPUKIAIHBIX cepax;

2) rpa:KIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pealu3allud €ro Ipas,
MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NIUMYHBIX CTPYKTYP, SIBICHHIA,
MpoLIeAyp TPaKIAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MIPUHLUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUU NPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYECKOro OoOpa3OBaHHsS HAa MPOTSHKEHUM BCel
JKU3HU ISl yCTIEUTHOW NMPOQECCUOHANBHON IESATeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIUBUAYATHHON TPAEKTOPUU O0pa30BaHUS U >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1ay, pEUICHUM, pacCyKJICHUM, YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIEeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSA YEJOBEKa, TMPUPOABI U OOIIECTBA, IMOHUMaHUEM
MaTeMaTHYeCKON HayKu KakK cQepbl 4YelOBEYECKOW MAeSITeTbHOCTH, OSTamoB € pa3BUTUS U
3HAYMMOCTH IS PA3BUTHUSl LIMBUJIM3ALMHU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA M MaTEMAaTHYECKOW
KyJIbTypOH KaK CpEICTBOM TIO3HAHHUS MHpA, OBJAJECHHUEM MPOCTEHIIMMHU  HABBIKAMU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe Bocnuranue, popMupoBaHNe KYJAbTYPbI 310POBbS M 3MOLHMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMEHATh MAaT€MATUYECKUE 3HAHUSI B MHTEPECAX CBOETO 310pPOBbS, BEIAECHUS
37I0pOBOr0 00pa3za >KU3HU (370pOBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsapHas (usudeckass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pPEQIIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe Ha TPUMEHEHWE MAaTeMAaTHYEeCKHUX 3HAHWHM JJIA pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPYXAIOUIEH Cpelbl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX
MOCJICICTBUM I OKPY’KAIOMIEH Cpeabl, OCO3HAaHWUEM TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MI3MEHAOIUMCS YCJIOBHAM COUMATBHON M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIIOBUSIX HEOINPEAEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4e€pe3 MPaKTHYECKYIO0 IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYHUTBhCA y APYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHMS, HABBHIKA U KOMIIETCHIIMU U3
OTIBITA JIPYTHUX;

HEOOXOIUMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHHA, B TOM 4YHcle (HOPMYIHpPOBATH UJCH,
MOHATHUS, THUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIIHIO

KaK BBI30B, TpEOYIOUIMI KOHTpMEp, KOPPEKTHUPOBaTh NPUHUMAEMble pEHIeHHs U JEeUCTBUA,
(bopMyIHpOBAThH U OLICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBIABJIATE W XapPAKTCPU30BATh CYHMICCTBCHHBLIC IIPU3HAKHW MATCMATHYCCKUX O6’beKTOB,
NOHATHH, OTHOIICHHH MEXIy NOHATUSAMH, (HOPMYIHPOBATH OINPEACICHUS TIOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NMpU3HAK KiIacCU(UKALMKM, OCHOBaHMS Ui 00OOIIEHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIU3A;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh M IPeoOpa3oBbIBATh CYXICHMS: YTBEPAMTEIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBIABJIATE MATCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3aWMMOCBA3U W IMPOTHUBOPCUHUA B (baKTaX,
JAHHBIX, HAOJIONCHMAX M YTBEPXKICHUAX, Mpe/UlaraTb KPUTEPUU JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J10Ka3arelbCTBa MATEMAaTUUYECKUX YTBEP)KICHHUH (MpsAMbIE U OT IPOTHUBHOIO),
IPOBOJIUTH CaMOCTOSITEIbHO HECIIOXKHBIE JIOKAa3aTeIhCTBA MAaTEMaTHUECKUX (DaKTOB,
BBICTPAaWBaTh apryMEHTALMIO, NPUBOJUTH MPUMEPHl U KOHTPHIPUMEpPBI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CIOCO0 perieHns yueOHoi 3a1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLICHMUS,
BbIOMpAaTh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

UCIIOJIB30BaTh BOIMPOCHI KaK MCCIIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS, (OPMYJIMPOBATH
BONPOCH, (UKCHUPYIOLIME MPOTHBOpPEYHE, MPOOIEeMy, CaMOCTOSITENBHO YCTaHABIMBAThH
HCKOMOE U JaHHO€, (OPMHUPOBATh TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHUE;
MPOBOAWTH MO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIOXKHBIN OJKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COO0ii;

CaMOCTOSTENbHO (HOPMYIHPOBATH 0O0OIIEHHS M BHIBOJBI MO Pe3ylbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH TIOJNYYEHHBIX pE3YJIbTATOB,
BBIBOJIOB M 00OOIIEHNI;

MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC IPOLECCA, a TAKKC BbIABUTaTh NPCAINOIOXKCHUA O
€T0 pa3BUTUH B HOBBIX YCJIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIMU, JAAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auu;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIHIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (GopMy MpencTaBiIeHUs HHPOpPMAIMM U WUIUIIOCTPUPOBATH pElIaeMble 3aJaud
CXeMaMH, AMarpaMMaMH, HHOM rpadukoi U MX KOMOMHALMSIMH;

OLIEHUBATh HAAEKHOCTh WH(POpPMALMU IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM WIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMU U UEISIMH
oOImIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTax, AaBaTb IMOJACHCHHA IIO XOAY PCIICHHA 3aJadyd, KOMMCHTHUPOBATH HOHy‘ICHHBIﬁ
pe3yInbTarT;

B XOJI¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATh HWACH, HALICIICHHBIC HA INOUCK PCUHICHUA, COIOCTABJIATH
CBOM CYXXACHHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JUAJIOTA, OOHAPYKUBATh Pa3inyKe U



CXOJCTBO TIO3WIMHA, B KOPPEKTHOH (dopme QopMyTupoBaTh pa3HOTIACHUS, CBOHU
BO3PaKCHUS;

® MPEACTaBIATh PE3YNbTAThl PEIICHHS 3a]add, SKCICPUMEHTA, HCCICIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BHICTYIUIGHHS C YYE€TOM 3a7ad IPE3CHTAUU U
O0COOCHHOCTEH ayIUTOPHH;

® T[OHUMATh W KCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYAJIBLHON pabOTHI MPHU
peIIeHNH y4eOHBIX MaTeMaTHYCCKUX 3a71aY;

® [PUHUMATHh LEJIh COBMECTHOW JAEATEIBHOCTH, IJIAHHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThI, pacmpenensTh BHIbI padoOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC U Pe3yJabTaT
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B IPymmoBbIX (popmax paboTel (0OCYXIeHUs, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI B JPYTHE), BBIIOJHATH CBOIO YaCTh pa0OThI U KOOPAMHUPOBATH CBOU JICUCTBUS C
JPYTMMH YJICHAMH KOMAaH/IbI, OLICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOLIUI MPOJIYKT IO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeicTBUS

Camoopranusauus:

®  CaMOCTOSATEILHO COCTAaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4u (UM €T0 4acTh), BEIOUpATh
crocob pemieHds ¢ Y4ETOM HUMEIOHIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIM HHTEJJIEKT:

® BJAJACTh CMOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI MpOIEcca W pPe3ysibTara perieHus
MaTeMaTHYECKOM 3aa4M;

e MpeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PEIICHUWU 33aJa4d, BHOCUTH
KOPPEKTUBBl B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHUBAaTh COOTBETCTBHE PE3YJIbTATA JACSITEIBHOCTH MOCTABICHHOW LEIH U YCIOBHSM,
OOBSCHATh MPUYUHBI JOCTUKEHHS WM HEJAOCTHKEHHUS LEIH, HaXOMUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOydenus B 7 kJacce OOyYarOIIUICS MOJYYUT CIEAYIOIIHME IpEeIMETHbIE
pe3yabTaThI:

Yurate nHbOpMAIIKIO, IPEICTABICHHYIO B TA0JINIIAaX, HA JUarpaMmax, MpeCTaBIsITh TaHHbIe
B BHJIC€ TaOJIMI], CTPOUTH JUarpamMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) M KPYrOBBIE) MO MacCHBaM
3HAYEHUU.

OnuceiBaTh M UHTEPIPETUPOBATh pEajbHbIE UHWCIOBbIE JaHHbIE, MPEACTABICHHBIE B
TabNuiax, Ha AuarpaMMmax, rpagukax.

Hcnonp3oBaTh A7 ONUCAaHUS JIAaHHBIX CTATUCTHYECKHE XapaKTEPUCTUKHU: CpellHee
apudmeTnueckoe, MeraHa, HanOOJbIIee U HANMEHbIIIee 3HAYCHUS, Pa3Max.

HNmeTs mpenctaBieHHe O Ciay4dailHOW M3MEHUMBOCTH Ha NpuUMepax LeH, (u3ndeckux
BEJIMYMH, AHTPOIOMETPUUECKHUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xonmy oOyueHuss B 8 KkJjacce OOy4aromMiCs TMOJYyYUT CIEAYIONAE TIPEIMETHBIC
pE3yJIbTaThI:

W3Bnekats u npeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BUJE TAOJHUII, TUAarpaMM,
rpaduKoB, MPEICTaBIATh NaHHBIC B BUJIE TaOJHII, JUarpamMm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUYECKUX IOKa3aTeseil: CpelHuX 3HauYeHUil u mep
paccenBaHusl (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTb 4acTOThl YMCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITUM, B TOM YHUCIIE IO pe3yjIbTaTaM
U3MEPEHUI U HAOII0ICHUH.



HaxomuTh BEpOSTHOCTH CIIy4allHBIX COOBITHUI B OMBITAX, 3HAS BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonb30BaTe TpauuecKue MOMAETH: JEPEeBO CIyYallHOrO SKCIEPUMEHTa, JuarpamMMbl
Dilnepa, yucnoBas npsimas.

OnepupoBaTb MOHATHSAMH: MHOXECTBO, I1OJMHOYKECTBO, BBINOJHATh ONEPALUU Haj
MHOKECTBaMU: OOBEAMHEHHE, MEepeceyeHue, OMOIHEHHUE, MEPEUUCHISITh 3JIEMEHTbl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduyeckoe MpeacTaBieHue MHOKECTB U CBS3€H MEKy HUMU JJIs OMHCAHUS
IPOIIECCOB U SIBJICHUHN, B TOM YHCJIE IIPH PELICHUHU 3a7a4 U3 IPYTUX YIEOHBIX IPEIMETOB H KYPCOB.

K koniy oOyuenus B 9 kjacce oOydaromuiics MOMYYUT CJEIYIOUIME IpeIMETHBIC
pe3yibTaThl:

W3Bnekats U npeoOpa3oBbIBaTh HH(GOPMALIKIO, IIPEICTABICHHYIO B PA3IUYHBIX UCTOYHHKAX B
BUIe TaOJMII, AUarpamMmm, rpauKoB, MPEACTABIATh JaHHbBIE B BUE TAOIHII, AUAarpaMm, TpaduKoB.

Pemarp 3agaun opraHM30BaHHBIM I€peOOPOM BAapUAHTOB, a TaKXKE C HCIIOJIB30BAHHEM
KOMOMHATOPHBIX [IPaBWJI U METOJOB.

Hcnonb3oBaTk onucaTelnbHbIE XapaKTEPUCTUKU JUIsl MAaCCUBOB YHCIIOBBIX JIaHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPBl PACCEUBAHMSL.

HaxoauTh 4acTOThl 3HAYEHUW M YaCTOTHI COOBITHS, B TOM YHUCJE MOJIB3YACh pe3ylbTaTaMu
NPOBENEHHBIX U3MEPEHUI 1 HAOIIOCHUN.

HaxoauTb BEpOsSTHOCTH CIIydallHBIX COOBITHII B M3yYEHHBIX OIBITaX, B TOM YHCIIE B OIMbITaxX C
PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITHUSIMH, B CEpUSAX HCIBITAHWN 1O TEPBOrO yCIexa, B
cepusix ucnblTanuii bepuyiu.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mpeacTaBieHHE O 3aKOHE OOJBIIUX YHUCEN KaK O MPOSBICHHH 3aKOHOMEPHOCTH B
CIIydaifHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIINX YKMCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne ni/m nporpaMMbL Beero KOHTpﬁOJIBHLIe HpaKTﬁl/l‘leCKl/le 0Bpaz0OBaTEIBHBIE
padoThbI padoThbI pecypeI
bu6mmoreka [IOK
. TlpencTannenne AaHHbX ! 0 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OnucatesbHas CTaTueTHKa 8 . ! https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Cotyuaiinas usMeHIHBOCTS 6 0 . https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Baenenne s Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4ailHOTO 4 1 1 bubnnorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
6 O0001menne, cucreMaTH3amusa 3SHAHUH 5 0 0 hitps://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5



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

KonuyecTBo yacoB DJIEKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NpoOrpamMmbl Bcero Konrpoabipie  Ipakruueckue o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypes
bubmuoreka [JOK
! Hosropente kypea 7 kiacca 4 0 0 https://m.edsg).ruﬂf417fb2
2 OnucarenbHas craTucTuka. PaccenBanue 4 0 0 bu6mmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mrosxectsa 4 1 0 https://m.edsoo0.ru/7f417fb2
4 BeposiTHOCTB ClTydaiiHOTO COOBITHS 6 0 1 ﬁgg;?/(;rfeelijas(l)fjorﬁﬂ 417f02
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 0 0 https://m.edscﬁ;.ru/7f417fb2
. bu6mmorexa [IOK
6 Crtyuaidnbie cobbrma 8 . 0 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O06o001IeHre, CUCTEMaTU3aIMs 3HAHUH 4 0 0 hitps://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1



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

KoanuecTBo 4acoB JJIeKTPOHHbIE
s mes Ko T gy
1 TTosTopenue Kypca 8 Kiacca 4 0 0 ﬁﬁgg:?/ﬁeﬁ&?ﬁﬂmmsoz
2 OsieMeHTbl KOMOHHATOPHKH 4 0 1 ﬁggsji?/%?e%zﬁgﬁ/?fﬂﬁw
3 TeomMeTpryecKas BEPOATHOCTh 4 0 0 Eﬁﬁ/ﬁeﬁi&%ﬂﬂlwoz
4 Vicnibrranus Beprymmm 6 0 1 ﬁﬁﬁﬁeﬁi&%ﬂﬂlﬁoz
5 Cotyuaiinas BemuunHa 6 0 0 ﬁggsj,lz?/ﬁelcciﬁgljﬂf41a3oz
6 OGo61eH e, KOHTPOIb 10 1 0 ﬁggﬁ/ﬁ.ee%ﬁ%ﬂf41asoz
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

7 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uurare uHGOpPMAIUIO, MPEACTABICHHYIO B TaOMUIlaX, Ha gUarpammax,
5.1 MpeACTaBiIsATh JaHHble B BHJE TaONWI, CTPOUTH JHarpamMmbl
(cronbukoBEIe (CTONOYATHIC) U KPYTOBBIE) 110 MAaCCHBAM 3HAYCHUN
59 OnuceiBaTh U HUHTEPIPETHPOBATH peajbHbIC YHCIOBBIC JaHHBIC,
' MpeJICTaBICHHBIE B TA0IUIIAX, HA [UarpaMmmax, rpadukax
Hcnonb30Barh 71 OMMCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
5.3 cpenHee apudMeTHUYECKOe, MeJuaHa, HauOoJIbIllee M HaUMEHBIISe
3HAYEHMs, pa3mMax
HNmers mpencraBieHue O Cly4ailHOM W3MEHUYMBOCTH Ha IIpUMEpPAxX LEH,
5.4 (Gu3MUeCKUX  BEIMYUH, AHTPOIIOMETPUYECKUX  JIaHHBIX,  HUMETh
NIPEACTABICHUE O CTATUCTUYECKON YCTOMYUMBOCTH
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOCHHs OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTh U cTaTuCTHKA
N3Bnekars u npeoOpazoBbiBaTh MH(GOPMAITUIO, MPEJACTABICHHYIO B BUJIE
5.1 TaONMuI, auarpamm, rpauKoB, MPEACTABIATh JaHHbIE B BUJE TaONHII,
auarpamm, rpaduxos
OnuchIBaTh TaHHBIE C TTOMOIIBIO CTATUCTUYECKUX TTOKA3aTeNel: CpeTHUX
5.2 3HaUEHUH M Mep pacceuBaHus (pa3Mmax, AMCIEPCHs U CTaHAapTHOE
OTKJIOHCHHE)
53 HaxoauTh 4acTOTHI YHCJIOBBIX 3HAYEHHH W YacTOTHI COOBITHH, B TOM
' YHClie TI0 pe3ybTaTaM U3MepeHui U HaOIIoAeHUN
Haxomuth BeposATHOCTH cIoy4yailHBIX COOBITUH B  ONBITaX, 3Has
5.4 BEPOSATHOCTH JJIEMEHTapHbIX COOBITMH, B TOM 4HCIE B ONbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
55 Hcnons3oBath rpaduyueckre MOJEIH: JEPEBO CIyIaliHOTO SKCIIEPUMEHTA,
uarpamMmbl Diinepa, 9ucaoBasi npsimas
OnepupoBaTh TMOHATUSIMH: MHOXECTBO, TMOJMHOECTBO; BBINOIHATh
5.6 OTIepalli¥ HaJl MHOXKECTBaMU: 00BbeIMHEHNE, TIepeceueHre, JTOTOTHCHHE;
MEPEUHCIIATH JIEMEHTHI MHOKECTB, IPUMEHATHh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduyueckoe mpeAcTaBIeHUE MHOXKECTB M CBSI3€H MEXKIY
5.7 HUMH JIJIS OMMCAHUS TPOIECCOB U SIBJICHHUH, B TOM YHCJI€ TIPU PEIICHUU
3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB U KYpCOB
9 KJIACC
Kon "
T — IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarta
5 BeposiTHOCTB M cTaTHCTHKA




5.1

W3Bnekarb u mnpeoOpa3oBbIBaTh HHPOpPMAIMIO, MPEICTAaBICHHYIO B
pPa3NUYHBIX HMCTOYHMKAX B BUAE Ta0OdWI, [auarpamMm, TpaduKoB,
MIPE/ICTaBIIATh JaHHbIE B BUJIE TaOJIUI], TUarpamm, rpagkoB

5.2

5.3

PemraTe 3aJladuu OpraHu30BaHHbBIM nepe60p0M BAapHaHTOB, a TaKXE C
HCIIOJIB30BAHHNEM KOM6I/IHaT0pHBIX IMpaBUJI U MCTOAOB

Hcmonbs30BaTh OnucaTeIbHBIC XAaPaAKTCPUCTHUKU IJII MACCUBOB YHCIIOBBIX
JaHHBIX, B TOM YHUCJIC CPCAHNUEC 3HAYCHUA U MEPBI paCCCUBAaHUA

5.4

5.5

5.6

HaxomuTh YacToThl 3HAY€HM M 4YAaCTOThl COOBITHSA, B TOM YHCIE
MOJIB3YSCh PEe3yabTaTaMH MPOBEIEHHBIX U3MEPEHHUI U HAOIIOICHUI

HaxoauTe BepOSATHOCTH CIy4alHBIX COOBITUI B M3YyYEHHBIX OINbITax, B
TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH,
B CEpHUAX MCIBITAHUM [O IEpPBOr0 YyCIEeXa, B CEPUAX HUCIBITAHUN
bepnymm

Nmers mpencraBiieHHE O CIy4alHOM BEIMYMHE M O PACIPEICICHUU
BEPOATHOCTEI

5.7

Nwmets mpencraBieHre O 3aKOHE OONBIIMX YHCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIINX
qucell B IpUpoJie U 00IIecTBe




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBienne NaHHBIX B BHUAE TaOmuUI, auarpamm, rpaduxoB. 3amoiHEHHE
51 TaONUIl, YTEHUE W TIOCTPOSHUE JuarpamMM (CTOJIOMKOBBIX (CTOJNIOYATHIX) H
KpyroBeIx). UTeHne rpadMkoB pealibHbIX npoieccoB. M3pneuenne nudpopmanuu
W3 UarpamMmm | TaOJIUIl, UCTIOJIh30BAHUE M UHTEPIIPETAIHS TAHHBIX
OnucarenpHasi CTaTHCTUKA: cpeAHee apudMeTuyeckoe, MeAHaHa, pa3Max,
5.2 HaumOOJbIIee U HAaUMEHBIIEEe 3HAUCHUs HAaO0Opa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4aifHOM M3MEHYUBOCTH
CrnydaiiHpI JKCIIEpUMEHT (OIBIT) W Cly4ailHoe coObiTHe. BeposTHOCTh u
5.3 gactota. Ponbh ManoBEpOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoe U B obiiecTse. MoHeTa U UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yucino pébep M cymmapHas
54 creneHb BepinH. [IpencraBienue o cBsa3HocTH rpada. Lenu n muxmel. [Tyt B
rpadax. O6xox rpacda (sitnepos nytsb). [IpeacraBienue 06 OpUEHTHPOBAHHOM
rpade. Permenue 3a1a4 ¢ momomisio rpagos
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBneHue qaHHBIX B BUAE TaOJIUL, AUArpaMM, rpauKoB
59 MHoOXecTBO, 3JE€MEHT  MHOXECTBa, MOAMHOXecTBO. Omepanuu  Hax
MHOXeCTBaMU: 00beMHEHHUE, NTepeceueHue, JONOTHEHNE
53 CaoiicTBa omnepanuii HajJ] MHOKECTBAMH: NEPEMECTHTENIBHOE, COUYETATEIbHOE,
pacnpeneuTenbHOe, BKIIOUCHHS
54 Wcnonb3oBanue rpa(bnquKor(z MPEACTaBICHUS MHOXECTB JUIsl ONMUCAHUS
peanbHBIX MPOLIECCOB U ABJICHUM, PU PEIICHUH 3a/1a4.
55 N3mepenne paccenBaHusi JaHHbIX. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHus
DneMeHTapHble  COOBITHS  ciiydailHOro ombita. CryudaiiHele  COOBITHS.
56 BepositHoct  coObiTuii. ONBITBI C  PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMHU
' coObrTusimu.  CiydaifHbiii  BbIOOp. CBs3b  MEXIYy MaJOBEPOATHBIMH U
MPaKTUYECKH JIOCTOBEPHBIMU COOBITUAMHM B TIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBOICTBa AEpEBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSIYEH
5.7 BEPILMHBI, CBS3b MEXAY YHCIOM BepmuH u uyucioMm pédep. I[Ipasumio
yMHOXeHHs. Pemenue 3aaa4 ¢ momouisio rpagos
[IporuBomonoxxkupie  coObITHA. Juarpamma Diimepa. OObenuHEHHE |
5.8 nepecedeHre coObiTHii. HecoBmecTtHble coObiTus. Dopmyna clHoXeHUS
BEPOSATHOCTEM
59 VYcnoBHas BeposTHOCTH. [IpaBmiio ymHoxenus. HezaBucumbie cOOBITHS
[IpencraBieHue sKCepUMEHTa B BUJE JiepeBa. Pelienne 3a1au Ha HaX0XKJIeHUE
5.10 BEPOSITHOCTEM C TOMONIBIO JI€peBa CIYYaWHOTO HKCIIEPUMEHTA, JuarpaMm
Ditnepa
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposiTHOCTB U cTaTHCTHKA




[IpencraBienue NaHHBIX B BUe TaOIMI], AUArpaMM, rpauKoB, UHTEpPIpETALUs

5.1 MaHHBIX. UTEHHWE W TMOCTPOCHHE TaONUIl, AuarpaMM, rpa@uKoB IO pPeaTbHBIM
JTAaHHBIM

5.2 [TepecTanoBku u pakTopuan

5.3 CoueraHus U YUCIIO COUETAHUI

5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ ucrnoib30BaHMEM KOMOMHATOPUKHI

55 I'eomerpuueckass BeposTHOCTh. CnydailHbIA BBIOOp TOYKM U3 (QUTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH

5.6 UcnpiTanue. Ycnex u Heyaaya. Cepusi HICIIBITAHUN JI0 IEPBOIO ycIrexa

57 Cepuss ucnbeitanuii bepHymin. BeposTHOCTH COOBITHHI B CEpUU  HMCTBITAHUNA
bepnymum

5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEpPOSITHOCTEN

59 Maremaruueckoe oxxuaanue u aucrnepcud. [I[puMepsl MaTeMaTHUeCKOTO OKUJaHUS
KaK TEOPETUYECKOTO CPEJHETO 3HAUCHUS BETMUNHBI

510 Marematnueckoe (i)KI/II[aHI/Ie W JUCIIEPCUS CIIyYalHOW BEJIMYHMHBI «YHCIIO YCIIEXOB
B CEpUHU UCTIBITaHUN bepHymn»

511 [TonsitTue o 3akoHe OosblIuX unced. V3MepeHHe BEpOSTHOCTEH C IMOMOIIBIO

yactoT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YMCEIl B IPUPOJIC M 0OIIECTBE




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kona
NpoBepseMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, IOJAMHOXECTBO, OINEPALUU
HaJ MHOXXECTBAMHU; YMEHHE ONEPUPOBATh MOHATUSIMH: rpad, CBI3HBIA Tpad,
JIEPEBO, LMKJI, MPUMEHITh UX IPU PELIEHUM 33/1a4; YMEHHE HCIOJIb30BaTh
rpaduyeckoe MpeaCcTaBICHUE MHOXKECTB ISl ONMMCAHUS PEAIbHBIX MPOILECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX IPEAMETOB

YMeHue oOnepupoBaThb IOHATUSMHU: OIpPEACIICHHE, aKCUOMa, TeOopeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PAcIO3HABATh UCTUHHBIC U JIOJKHBIE BBICKA3bIBAHUS,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAHUI

YMeHue onepupoBaTh NOHATUSMU: HATYpaJbHOE YUCIO, IPOCTOE U COCTABHOE
YUCII0, JETUMOCTh HAaTyPAJIbHBIX YHMCEN, IPU3HAKU JCIMMOCTH, LEJI0E YUCIIO,
MOJyJIb Yrcia, OOBIKHOBEHHAs ApoOb U JIeCATUUHAs APOOb, CTaHIAPTHBIN BUJ
YHUClla, PAMOHATBHOE 4YHUCIIO, WPPAIUOHAIBLHOE YHCIO, apruPMETHUCCKHMA
KBaJPaTHbI KOPEHb; YMEHHUE BBIIOJIHATH JEUCTBUS C YMCIIAMU, CPABHUBATH U
YHOOPSAOYMBATh YHUCHA, MPEACTABIATh YHCIA Ha KOOPAMHATHOM MPSIMOI,
OKpYIJISITh YHUCIA; YMEHWE JelaTb MNPUKUAKY M OLEHKY pe3ylbTara
BBIYHCIICHUH

YMeHune ornepupoBaTh TMOHSTHSMHU: CTEMEHb C LEJIbIM I0Ka3aTeseM,
apudmMeTHuecKui KBaJpaTHBIM KOPEHb, MHOTOYIEH, ajredpanyeckas IpoOb,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTENEHU OOJIbIINE €IUHUIIBI;
YMEHHE BBIMOIHITH PAcy€ThI 10 (hopmynam, mpeoOpa3zoBaHus LENbIX, IPOOHO-
palMOHATbHBIX  BBIPAKEHUH U BBIPQKEHUNM C KOPHSIMH, pa3JIOKEHHE
MHOTOWICHa Ha MHOXHUTEIHM, B TOM YHCJIE C HCIOJb30BaHUEM (POPMYI
Pa3HOCTHU KBaJAPATOB U KBaJApaTa CyMMBbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHATUAMU: YHCIOBOEC PABEHCTBO, YPABHEHHUE C OJHOMN
IIEPEMEHHOM, YHMCIIOBOE€ HEPABEHCTBO, HEPABCHCTBO C INEPEMEHHOM; YMEHHE
pewmiatb JMHEWHBIE W KBaJpaTHbIE YpaBHEHUs, JIpOOHO-palllOHalbHbIE
YpPAaBHEHUs C OJHOM IEPEMEHHOH, CUCTEMBbl ABYX JIMHEWHBIX YpPaBHEHUH,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-pallMOHAIbHbIE
HEPaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCJIE IpPHU PEIICHUU 3a4ad U3
IpYrux IIPpeAMETOB M IPAaKTHUYECKUX 3aJad; YMEHHME HCIIOIb30BaTh
KOOPJMHATHYI0 NPSIMYIO U KOOPAMHATHYIO IUIOCKOCTb Ui H300pa)KeHHs
pELICHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUSA, TpaduK GYHKUUH, HYIH
GYHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHMUs,
yObIBaHMs, HauOONbIIEe W HAUMEHblIee 3HAYeHHs (QYHKUUHU; yMEHHUE
ONIepUPOBAThH MOHATUSAMU: MpsiMasi POMOPLUOHATIBHOCTD, IWHEHHAs QyHKIUSA,
KBaJpaTU4Has  (QyHKIUs, oOpaTHas MPONOPIUOHANIBHOCTh, Mapaboia,
runepOosa; yMeHue CTpouTh rpaduku QYHKIHM, UCIOJIB30BaTh IpaUKU AJs
OIpEZCIICHUsI CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI pELICHMs 3ajad W3
OpYruX Yy4yeOHBIX TMPEIMETOB M pEeaJIbHOM JKHU3HHM, YMEHHE BbIpaKaTh
dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMHU

YMeHue onepupoBaTh MOHATUSAMH: IMOCIEI0BATEIbHOCTD, apupMeTuyeckas u
reoMeTpHuyecKas MIPOTPeCCUu; yMeHHe HCIIOJIb30BaTh CBOICTBa
NOCJIEeI0BAaTENbHOCTEH, (POPMYNIBI CyMMBI W OOILIEro 4ieHa IMpH pPeleHUH
3aJa4, B TOM YHCJIE 33]]a4 U3 IPYTUX y4eOHbBIX MPEAMETOB U peaibHON KU3HU

YMeHue pemarh 3a7add pa3HbIX THUIOB (B TOM 4YMCJIE HA MPOLEHTHI, JOJIH U




4yacTH, IBUXKEHHE, padoTy, IIeHy TOBapOB M CTOMMOCTb IMOKYIOK M YCIYT,
HAJIOTH, 3aJa4d U3 O0JacTH YIpaBICHUS JHYHBIMH W CEMEHHBIMU
¢dbuHaHCAMM); YMEHHUE COCTABIIATH BBIPAXKECHHs, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBl 10 YCJIOBMIO 3a/ayd, WCCIEN0BaTh IIOJY4EHHOE pElIeHHEe U
OLICHUBATH MPABAOINOI00HOCTH MOJTYYEHHBIX PE3YJIbTAaTOB
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VYMeHHe onepupoBaTh MOHATHAMHU: (QUrypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHas, yrojl, MHOTOYIOJbHHK, TPEYTOJbHUK, PAaBHOOCAPEHHBIH U
PABHOCTOPOHHMI TPEYTOJbHUKH, TNPSIMOYTOJBHBIH TpPEYroJIbHUK, MEHaHa,
OuccekTpuca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOIBHUK, MapajlIesiorpamMm,
poMO, MPAMOYTOJIEHUK, KBapaT, TPANeLus; OKPYy>KHOCTb, KPYT, KacaTesbHasi;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTYpaMH; yMEHHUE peliaTh 3a71aui, B TOM
YHCIIe U3 MMOBCEAHEBHOMN JKU3HH, HA HAXOXKJICHHE TeOMETPUIECKUX BEIUYHH C
IPUMEHEHHEM M3y4YEHHBIX CBOUCTB (UTYp U (HAaKTOB

YMeHue  onepupoBaTh  MOHSTHSIMH:  PAaBEHCTBO  (QUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapayIeIbHOCTh W MEPHEHIUKYISIPHOCTh MPSMBIX, YrOJ
MEXy TMPSIMBIMH, TEPICHINKYISIP, HAKIOHHAS, MPOEKUHs, moaodue ¢uryp,
NOJOOHBIE TPEYroJbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKH U TPSIMOI;
YMEHHE pacro3HaBaTh pPaBEHCTBO, CHMMETPUIO H mojodue  Quryp,
HapauIeIbHOCTh U MEPIECHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE
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YMeHne onepupoBaTh MOHATUAMHU: JIJIMHA, PACCTOSTHUE, YToJl (BEJIMUMHA yTJa,
CHUHYC U KOCHHYC yIJla TPEYroJbHUKA), TUIOIIA/lb; YMEHHE OLIEHUBATH Pa3Mephl
MPEIMETOB ¥ OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE MPUMEHATH (DOPMYIIBI
nepuMeTpa M IUIOIMAA MHOTOYTOJbHHKOB, JJIMHBI OKPYKHOCTH M IUIOIIAIU
Kpyra, o0bema MpsSMOYTrOJIbHOTO Tapajlieenuneaa; yMEHUE MPUMEHATDH
MPU3HAKU PAaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy I[ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS IS BBIYUCIICHUS
JUTUH, PACCTOSIHUM, TIIOIAIeH
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YMenue nzobpaxars IIocKue GUrypsl 1 ©X KOMOWHAIMH, TPOCTPAHCTBEHHBIC
GuUrypsl OT PyKH, C TIOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEACTB 10 TEKCTOBOMY MJIM CUMBOJIbHOMY OITMCAHUIO
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YMeHue onepupoBaTh NOHATHUAMU: NPSAMOYTOJIbHAs CHCTEMa KOOPAMHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha
YHCII0, CKAISIPHOE TIPOU3BEEHUE BEKTOPOB; YMEHUE HUCIIOJIB30BATh BEKTOPBI U
KOOpJMHATHI JJIs MPEACTAaBICHUS JAaHHBIX U pEIICHUs 33/a4, B TOM YUCIE U3
JPYTUX y4eOHBIX MPEAMETOB U PEeAIbHOM KHU3HU
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YMeHue omnepupoBarh MOHATHSAMH: CTOJOMKOBBIE U KPYrOBbIE TUATPAMMBI,
TabJIMLbI, cpeiHee apu(pMEeTHUeCKoe, MeluaHa, HauOosbliee U HauMEHbIIee
3HAUEHUsl, pa3Max YHUCIOBOrO HAOOpa; YMEHUE H3BJIEKaTh, HHTEPIPETUPOBATH
U TpeoOpa3oBBIBaTh HMH(POPMAIHMIO, MPEACTABICHHYIO B TaOnHWIax W Ha
JuarpaMmax, OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKU  PEAbHBIX
MPOIIECCOB W SIBJICHWW; yMEHHE pacro3HaBaTh W3MEHYMBBHIC BEIIMYHHBI B
OKPY’KaIOIlleM MHUPE
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YMeHue onepupoBaThb  MOHATHAMM:  CIy4YalHbBIM  ONBIT  (CiydyalHBIN
SKCTIEPUMEHT), JIEMEHTApHOE COOBITHE (DIEMEHTApHBIA HMCXOM) CIIy4aitHOTO
OMbITa, CIy4yailHOe cOOBbITHE, BEPOATHOCTH COOBITHS, YMEHHE HAaXOIUTh
BEPOSTHOCTH CIIlydyailHBIX COOBITMMI B ONBITaX C PAaBHOBO3MOXXHBIMH
JJIEeMEHTApHBIMU  COOBITUAMM;  YMEHHME  pelaTh  3aJauyd  METOIOM
OpPraHM30BaHHOTO TIepedopa M C UCIOJb30BAHUEM IpaBHJIa YMHOXKEHHS,
YMEHHE OLEHUBATh BEPOSTHOCTU PEAbHBIX COOBITHI W SIBICHUN, TOHUMATh
POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI B OKPYXKarOIeM
MHUpE M B OKHM3HHM; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHII;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €0 POJIbIO B MACCOBBIX SIBICHUSIX
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YMeHue BbIOMpPATh MOAXOMAUIMNA M3YYEHHBIH METOJ JIsi PEILICHUs 3ajayd,




MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MMPUPOJIE U KU3HH,
pacno3HaBaTh IPOSIBIEHUE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE, OIMCHIBATh
OTZENbHBIE BBIJAIOIIMECS pE3yJabTaThl, IOJYYEHHbIE B XOJIE pPa3BUTHA
MaTeMaTUKU KaK HayKd, IPUBOJUTH MPUMEPbl MATEMAaTUYECKUX OTKPBITUHA U
UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BIYMCICHUS
11 Hatypanbhble u nessle uncina. [Ipu3Haku JeTuMOoCTH LeNbIX Yucell
19 OOBIKHOBEHHBIE U JI€CATHYHBIE JpPOOM, MPOLEHTHl, OECKOHEUHbIE IEPUOJUUECKUE
npobu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyy ¢ paloHAIbHBIMU YACIaMU
14 JlelicTBUTENbHBIE YUCla. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 HpI/I6nH>KéHUHLIe BBIUMCIICHUS, TIPAaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA pe3yJbTara
BBIYUCIICHHUH
2 AnrebpanyecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenpiM nokasarenaeMm. CTENeHb ¢ pallMOHAIbHBIM MokKa3aTeneM. CBoMCTBa
CTEIEHH
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpCHE HaTypaJibHON creneHu. JlelicTBus ¢ apuMeTUYECKHUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHUs U HEPAaBEHCTBA
3.1 Lesble 1 1poOHO-paIOHANIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHH
3.2 Iesble u 1poOHO-palOHANIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTU HEPaBEHCTB
3.3 Penienue TekCTOBBIX 3a1a4
4 UYucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEN
4.2 Apudmerndeckas u reomeTpruuecKkas mporpeccun. @opMyia CIIOKHBIX MPOLIEHTOB
) OyHKIMH
Oyukuus, cnocoObl 3aganus GyHkuuu. ['paduk Qynkuunu. OOnacTh ompeneneHus: u
51 MHOXecTBO 3HaueHuil ¢yHkumu. Hymn ¢ynkuum. [IpomMexxyTku 3HAKOMOCTOSIHCTBA.
[IpoMexxyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHUHHUMYMBI (YHKIWH.
HauOosnpiiee 1 HauMeHbllee 3HaYeHHE (GYHKIUU HA TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gpurypsl u UX cBOCTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKH
7.4 OKpyKHOCTb U KpyT
7.5 M3mepeHune reoMeTpudeckix BEIMYUH
7.6 BekTops! Ha IIOCKOCTH
8 BeposiTHOCTB M CTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




