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MNOSACHUTEJIBHAS 3AITMCKA

B coBpemeHHOM 1LU(GPOBOM MHpE BEPOSITHOCTh M CTATHUCTUKA HPUOOPETAIOT BCE OONBIIYIO
3HAYMMOCTb, KaK C TOYKU 3pEHHUsS NPAKTUUYECKUX MPHIOKEHHH, TaKk M MX pOjJM B 0Opa3oBaHMHU,
HE00X0IMMOM KaX/10My 4eJoBeKy. Bo3pacraeT uncio npodeccuii, mpu oBlaeHUN KOTOPBIMH TPeOyeTCs
xopouiasg 06a3oBasi MOArOTOBKA B OOJIACTH BEPOSITHOCTU W CTAaTUCTHKH, Takas MOJArOTOBKA BaXKHA JUIS
IPOI0JDKEHUS 00pa30BaHUs U U1l YCHEITHON PO(eCCHOHATBHOM Kapbephl.

Kaxiplil yenoBek MOCTOSTHHO MPUHUMAET PEIIeHHs] HA OCHOBE UMEIOIIUXCS Yy HEro JaHHbIX. A JUIs
00OCHOBAHHOTO MPHUHATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA MM M30bITKa MHPOPMALUU HEOOXOAUMO B
TOM YHCJI€ XOPOILIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIIIICHHE.

NMeHHO 1O3TOMYy OCTpPO BCTajJa HEOOXOAMMOCTb  CPOPMHUPOBATH Yy  OOy4aroIIMXcs
(YHKIMOHATIBHYIO TPaMOTHOCTb, BKJIIOYAIOUIYI0 B ce0si B KaueCTBE HEOTHEMJIEMOW COCTaBIISIOLICH
yYMEHHUE BOCIPHUHMMATh U KPUTUYECKH AHAIM3MPOBATH MH(GOPMALMIO, MPEJICTABIECHHYIO B PAa3JIMYHbIX
dopmax, TOHMUMATh BEPOSTHOCTHBIH XapaKTep MHOTUX pEAJIbHBIX IPOLIECCOB M 3aBHCUMOCTE,
IPOM3BOUTH NIPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMM TNpPHUHIMIIAMH cOOpa, aHalu3a W IMPEICTaBICHHS
JAHHBIX W3 pa3IMyHbIX cdep >KU3HM oOlLlecTBa M rocygapcTBa npuoOuiaer oOyyaromuxcs K
OOLIECTBEHHBIM HHTEpecaM. l3yueHue OCHOB KOMOMHATOPHKU pPAa3BUBAET HAaBBIKM OpTraHU3aLUU
nepebopa 1 nojcuéra yucia BapuaHTOB, B TOM YMCJE B MPUKIAJHBIX 33aJadyaX. 3HAKOMCTBO C OCHOBaMHU
TeopuH TpadoB CO3MAET MaTeMaTHUYECKUH (QyHAaMEHT Ui (OPMHPOBAHUS KOMIIETCHIHMH B 00JacTH
UHPOPMATUKU U LUQPOBBIX TeXHOJOrWH. IIpm M3ydeHHH CTAaTUCTUKM U BEPOSITHOCTH OOOTallaroTCs
IpEJCTaBICHUs OO0y4aloUIMXcs O COBPEMEHHOM KapTMHE MHpa U METOJaX €ro HCClIeA0BaHuUs,
dopmupyeTcsi NOHUMaHHME POJM CTATUCTUKU KaK HMCTOYHUKA COLIMAIBHO 3HAYMMOM HHQOpManmuu u
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSTHOCTHOI'O MBILIICHHUS.

B cooTBeTcTBUM € TaHHBIMH LIEJISAMHU B CTPYKTYpe IporpamMMbl yueOHOro Kypca «BeposTHocTh U
CTaTUCTHKA» OCHOBHOTO 0OMIEro 0Opa30BaHUS BBIACICHBI CIEIYIONINE COAEPIKATEIbHO-METOINIECKUE
auHun:  «[IpencraBieHue JaHHBIX W ONHUCATENIbHAas CTAaTUCTUKa», «BeposaTHOCTB», «DJIEMEHTHI
KOMOWHATOpUKWNY», «BBeeHne B Teopuio rpadoBy.

Conepxxanne auHun «lIpencraBneHne AaHHBIX M OMMCATENbHAs CTaTUCTUKA» CIYXHUT OCHOBOU
uist (opMHpOBaHUS HABBIKOB PAa0OTHI ¢ MHGMOpPMalUMe: OT YTEHHs] U MHTepIpeTanuu UHOpMaIuu,
IpeCTaBICHHON B TabnuIax, Ha AMarpaMMax u rpadukax, 10 coopa, npeicTaBIeHUs U aHaIu3a JaHHbIX
C HUCIOJB30BaHUEM CTaTHCTUYECKUX XapaKTEpPUCTUK CpPEAHMX U paccenBaHusd. Paboras ¢ naHHBIMH,
oOyyaroluecsi y4yaTcs CUMTBIBaTh M MHTEPIPETUPOBATh JaHHBIE, BBIIBUIaTh, apryMEHTHPOBATh U
KPUTHKOBATh MPOCTEHIIINE TUIOTE3bl, Pa3MbILUIATh HaJA (AKTOpPaMH, BBI3BIBAIOLIMMHU MU3MEHUYHUBOCTH, U
OLIEHUBATh UX BIUSHHME HA pacCMaTpUBAaEMble BEIMUUHBI U MPOLIECCHI.

HNHTYynTHBHOE NpEICTaBIECHNE O CIyYalHOM M3MEHYMBOCTH, MCCIIEOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHIIMA CTaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW JUISI M3YYEHHs TEOpPUHM BeposiTHOCTEH. bosbinoe
3HaU€HUE HUMEIOT MPaKTUYECKHE 33JaHUsI, B YAaCTHOCTU ONBITHI C KJIACCUUYECKUMU BEPOSTHOCTHBIMU
MOJIEIISIMHU.

[ToHsiTHE BEpOSATHOCTU BBOJAUTCS KaK Mepa IpaBaono1oous ciydaitHoro coobitust. [Ipu usyuenuun
y4eOHOro Kypca oOydaromuecsi 3HaKOMSTCSl ¢ MPOCTEHIIMMU METOJIaMH BBIYMCIICHUSI BEPOSITHOCTEH B
CIIy4aHBIX O3KCIIEpUMEHTaX C pPAaBHOBO3MOXHBIMU JJIEMEHTAapPHBIMU HCXOAAMH, BEPOSITHOCTHBIMU
3aKOHAMHM, TO3BOJIIONIMMH CTaBUTh M peliaTh Oojiee CIOXKHBIE 33hayd. B yueOHbBI Kypc BXOAAT
HavaJbHbIE MPEJICTABICHUS O CIIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTepPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyYaroIUXCs C MHOXKECTBAMHU H
OCHOBHBIMH OINEpALUSIMHU HaJ] MHOXKECTBAaMH, PacCMaTPUBAIOTCA MPUMEPbl MPUMEHEHHUS JUIsl pEelIeHUs
3aJa4, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTeMaTUYECKUX Kypcax M yueOHbIX peMeTax.

B 7-9 xmaccax m3ydaercst y4eOHBIA Kypc «BeposATHOCTh M CTaTHCTHKa», B KOTOPBIM BXOIST
pasnensl: «lIpencraBieHre AaHHBIX W ONMUCATENbHas CTAaTUCTHKa», «BeposSTHOCTBY, «DIeMEHTHI
KOMOWHATOpHUKNY, «BBeaeHue B Teopuro rpadoBy.

Ha uzydenue yueOHOro Kypca «BeposTHOCTB 1 cTatucTika» otBoautes 102 yaca: B 7 kiacce — 34
yaca (1 gac B Henento), B 8 kimacce — 34 gaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B He1emo).

COJEP)KAHUE OBYYEHUA
7 KJIACC



IIpencraBnenue naHHBIX B BHJE TAOJIUL], AMarpamm, rpadukoB. 3anoiHEHUE TaOull, YTCHHE U
MOCTPOCHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATBIX) W KPYTroBbIX). UTeHue TpaduKOB peallbHBIX
nporneccoB. M3pnedenne wuHpopManMM U3 AMarpaMM U TaONML, MCIOJIb30BaHHUE W HMHTEpIpETalus
JTAaHHBIX.

OmnucartenbHas CTaTHCTUKA: CpelHee apu(MeTHdeckoe, MelauaHa, pa3Max, HauOojbllee Hu
HauMEHbIlIee 3HaYeHUs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl cilydaliHON U3MEHUYUBOCTH.

CrnydaifHpId SKCIIEpUMEHT (ONBIT) W ciaydailHoe coObiTue. BepositTHocTh W 4acrora. Ponb
MaJIOBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpoJe U B obmiecTBe. MoHeTa 1 UrpajgbHast
KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepumna, peGpo. Crenenp BepuMHbL. Yucino pébep M cymMMapHas CTENEHb BEPILIUH.
[IpencraBnenne o cBs3Hoctu rpada. Llenu n muxmel. [lytn B rpadax. O6xox rpada (3ilyiepoB myTb).
[IpencraBienue 06 opueHTHpoBaHHOM Irpade. Pemenne 3a1a4 ¢ noMolbI0 rpados.

8 KUIACC

IIpencraBneHue AaHHBIX B BUJE TaOIUL, JUarpaMM, rpadukos.

MHOXeCTBO, JIEMEHT MHOKECTBA, MMOJAMHOKECTBO. Onepaui HaJl MHOXKECTBAMU: 00bEMHEHHUE,
nepecedeHue, fononHeHne. CBoNCTBa onepanuil Hal MHO)KECTBAMU: NIEPEMECTUTENBHOE, COYETATEIBHOE,
pacnpenenurenbHoe, BKIOUeHus. lcnonb3oBaHHE TIpaUuecKoro MpenCTaBiICHHUsT MHOMKECTB IS
OIMCAHHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PEILICHNN 3aa4.

N3mepenue paccenBaHusi AaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.
Juarpamma paccerBaHusl.

DOnemeHTapHble COOBITUS cilydailHOTO onbiTa. CiydaiiHble coObiTHs. BeposTHOCTH COOBITHIA.
OnbITl C PABHOBO3MOXHBIMHM 3JIEMEHTApHBIMH  cOOBITUAMU. CiydaliHplii BbIOOp. CBs3b MeXIy
MaJIOBEPOSTHBIMU M MIPAKTHYECKHU JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIECTBE U HAYKE.

HepeBo. CBOMCTBA NEPEBbEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCAYEH BEPIUUHBI, CBSA3b
MEXJly YMCJIOM BEpILUH U unciaoM peédep. [IpaBuio ymHoxxenus. Pemenue 3aia4 ¢ momouipio rpagos.

IIpoTuBononoxHsle coObiTud. Juarpamma Oiiepa. OObenuHEeHHE M IepecedyeHue COOBITHH.
HecoBmectbie coObiTus. @opMynia CIIOXKEHHUsST BEpPOATHOCTEW. YCIIOBHAs BEpOSTHOCTh. IIpaBuio
yMmHOXKeHus. He3aBucumeblie coObiTHs. [lpeacraBienne skcnepuMeHTa B BUjie AepeBa. Pemienue 3a1a4 Ha
HAXO0/IEHHNE BEPOSITHOCTEH C MOMOIIBIO JEpeBa CIyIaitHOTO SKCIIEPUMEHTA, TUarpaMmm Dumepa.

9 KJIACC

[IpencraBienue gJaHHBIX B BUJE TaOIUL, Iuarpamm, rpadukoB, HHTEpIIpeTalns JaHHbIX. UTeHue
U TMIOCTPOEHUE TaOJUL], TMarpaMm, rpauKoB 10 peaIbHbIM JaHHBIM.

[lepecranoBku u (axtopuan. Coueranus u yucio coyeranuid. Tpeyronbauk Ilackans. Pemenue
3aJa4 C UCMOJb30BaHMEM KOMOMHATOPUKH.

I'eomeTpuueckast BepoaTHOCTb. CilydaliHbIM BBIOOP TOYKHU U3 (PUTYpHI HA MIIOCKOCTH, U3 OTPE3Ka U
U3 JyT'M OKPY’KHOCTH.

Ucneitanne. Ycenex u Heynaua. Cepus ucnblTaHUR 10 mepBoro ycmnexa. Cepusi UCHBITaHUI
Bepuynnu. BepostHocTH coObITHI B cepuM UcnbITaHU bepHyn.

CnyvaiiHast BelIMYMHAa U pacHpelesieHne BeposSTHOCTEH. MareMaTuueckoe OXHJaHuE U
mucnepcus. [Ipumepsl MaTeMaTH4ecKoro OXKUAAHNUS KaK TEOPETUYECKOTO CPEAHETO 3HAYEHMSI BEJIMUNHBI.
MaremaTrueckoe OKUJaHUe M JUCIIEPCHs] CIydallHOM BEJIMYUHBI «UHCIIO YCIIEXOB B CEPUH HCIBITAaHUM
beprymm.

[TonsTe o 3akoHe OonblIMX 4YHcen. M3mepeHue BeposSTHOCTEN C MOMOIIbI0 4acToT. Poib u
3Ha4YeHHE 3aKOHA OOJBIINX YHCE B IPUPOE U OOIIECTBE.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3y/JbTaThbl OCBOCHUS MPOTrPaMMBbl y4eOHOT0 Kypca «BeposiTHOCTh U CTaTUCTHUKA»
XapaKkTEePU3YHOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSABJIEHUEM MHTEpeca K IMPOLIIOMY M HACTOALIEMY POCCUHCKONM MaTeMAaTHUKH, LEHHOCTHBIM
OTHOILIEHHUEM K JOCTHXKCHMSAM POCCUHCKHUX MAaT€MAaTHKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI, K



UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTrUX HayKax M MPUKIIAJHBIX cepax;

2) rpaxIaHCKoe H yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEW TpakAaHWHA W pealu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHHUS PA3IMUHBIX CTPYKTYp, SBJICHUH,
npolenyp TIpakJaHCKOro ooOuiecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHMIO
TUYECKHX TMPOOJIEM, CBA3AHHBIX C NPAKTUYECKUM NPUMEHEHUEM JIOCTIKEHHH HayKd, OCO3HAaHUEM
Ba)XHOCTHU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEILHOCTH YUEHOIO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOM Ha AaKTHBHOE Y4YaCTHE€ B pPEIIEHUM MPaKTHUYECKUX 3aJady MaTeMaTHYecKOH
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4YeCKOro oOpa30BaHUS Ha MPOTSKEHUM BCEH KU3HU
JUI YCTICHIHOM MPO(eCcCHOHANTBHON NESTENbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAaHHBIM
BbIOOPOM U MOCTPOCHUEM HHAMBUIYAIBHOM TPaeKTOpUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C Y4ETOM
JMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHME:

CMOCOOHOCTBHIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJa4, pelieHuil, paccyK1eHUi, yMEHHIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIMeN B 1eATEIIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MPeJICTaBI€HUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIbI U 00IEeCTBA, TOHUMAHUEM MATEMaTUYECKOW HAYKU Kak
cdepbl 4eI0BEUECKOM NEsATEeIbHOCTH, 3TAloB €€ pa3BUTUS U 3HAUMMOCTH JUIS Pa3BUTHS LIMBUIIM3ALMU,
OBJIAJICHUEM $3BIKOM MaTeMaTUKH M MaTEeMaTHUYeCKON KyJIbTYypoW KaK CpEICTBOM IO3HAHUS MUDA,
OBJIa/ICHUEM NTPOCTEHITMMH HAaBbIKAMU UCCIIE10BATEIbCKON AEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHMEe KYJbTYPbI 3A0POBbS M 3MOLHOHAJIBLHOIO
0J1aronosIy4us:

TFOTOBHOCTBIO IMPUMEHATh MAaTEMaTHYECKHE 3HAHMSI B HMHTEPECAX CBOErO 3/I0pPOBbs, BEIACHMUS
310pOBOro oOpa3a >XKM3HM (310pOBO€ IUTAaHHE, COATAHCUPOBAHHBIM pPEXUM 3aHATHMH M OTAbIXA,
perynsipHasi pu3nveckas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBBIKA pe(IEKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ IpaBa JIpyroro 4yesJoBeKa;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

OpHEHTalel Ha TpUMEHEHHEe MaTeMaTMYeCKMX 3HaHUM Ui pelleHus 3afgad B 00JacTu
COXPAHHOCTH OKpY)KaloIlleW cpeibl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKM UX BO3MOXKHBIX MOCJIEICTBUN
JUIS OKpY»Karolled cpejbl, OCO3HAaHHEM TJI00AJIBHOTO XapakTepa SKOJIOTMYECKUX MpodiieM M myTeill ux
pelieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpeabl:

TFOTOBHOCTBIO K JEWCTBUSIM B YCJOBMSIX HEOINpPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YMCIE YMEHHME YUUTHCA Y APYTHUX JIOACH,
IpuoOpeTaTh B COBMECTHOM I€ATEILHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OIbITa IPYTUX;

HE00XO0AMMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie GopMyTupoBaTh UJEH, TOHATHS,
TUNOTE3bl 00 O0BEKTaxX M SBJIECHUAX, B TOM 4YHUCIIE pPaHEEe HEU3BECTHBIX, OCO3HAaBaTh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAallMI0, BOCHPUHUMATH CTPECCOBYIO CUTYAlUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMble peIlIeHUs U JIeicTBUA, (POpMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JlornyecKkue AeucTBu:

® BBIIBIISITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMAaTHUYECKUX 0OBEKTOB, MOHATHIH,
OTHOUIICHUN MEXAY NOHITUSIMH, (POPMYIHPOBATH ONpPEAETCHUS OHITUN, yCTaHABINBATh CYLIECTBEHHBIN
NpU3HAK KiacCu(UKaLMU, OCHOBAHMS JUIs1 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3A,;

® BOCIpPUHUMATh, (QOPMYIUPOBaTH M NpPeoOpa3oBBIBATH CYKIEHUS: YTBEPAUTENbHbIE H
OTpuLATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIBIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpeuMs B (hakrax,
JAHHBIX, HAOMIONEHUSIX M YTBEPXKICHHSX, MpeAsaraTb KpUTEpUU NS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;



e JenaThb BBIBOABI C HCIHOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI MO0 aHAJIOTHH;

e pa30bupaTh JOKa3aTeNbCTBA MATEMaTHYECKUX YTBEPXKACHUN (IpsSMble M OT MPOTHBHOIO),
IPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHBIE OKa3aTelbCTBA MAaTEMaTHYeCKHX (aKTOB, BBICTPAUBATH
apryMeHTaluIo, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBHIOMpaATH CIOCOO pemeHus: y4eOHOW 3a1aur (CpaBHHBATh HECKOJIBKO BapUAHTOB PELICHHMS,
BBIOMpPATh HANOOJIEE MOIXOAAIINHA C YIETOM CAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejabcKkue 1ecCTBUA .

® JCIIOJIB30BaTh BONPOCHI KakK HCCIEIOBATEIbCKHI WHCTPYMEHT IO3HAHHSA, (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, CaMOCTOSTENbHO YCTaHABIMBATh HCKOMOE W
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MMO3UIIMIO, MHEHUE;

® TMPOBOAMTH M0 CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOKHBINA SKCIIEPUMEHT, HEOOIIBILIOE
UCCIICIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOM;

® CaMOCTOSITEIHHO (OPMYIHPOBATH OOOOIIEHHS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HAOMIO/IEHUS, HUCCIIEJJOBAaHMS, OIEHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pPE3YyJlbTaTOB, BBIBOJIOB U
000011IeHMI;

® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUIATH MPEANOIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

® BBIIBJISITH HEIOCTATOYHOCTh U H30OBITOYHOCTH HH(POpPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
peLIeHMs 3a1a4H;

e BBHIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IUYHbBIX BUJIOB U (POPM MpEACTABICHUS;

e BbpIOUpaTh GopMy NpeacTaBiIeHUS HHPOPMAIMH U WJUIIOCTPUPOBATH peEIllaeMble 3a7aud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

® OIICHUBAaTh HAJAEKHOCTh HH(MOPMALMU [0 KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIC yHHBeEpCcaabHble y4eOHbIC JeHCTBHUA:

® BOCIpPUHUMATh U (OPMYIHpPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIOBUAMU U ILENISIMHU
oOwIeHMs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOK TOYKY 3PEHUS B YCTHBIX M NHUCHbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3aJaul, KOMMEHTUPOBATh MOJIYyUCHHBIN pe3yibTar;

e B Xo0Ji¢ OOCYXIEHHS 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MpPOOJIEMBI,
pelaeMoi 3a1auu, BbICKAa3bIBaTh UJIEH, HALIEJICHHBIE HAa IIOMCK PEILIEHUS, COIIOCTABIIATH CBOU CYXKICHHUS C
CY)KIACHUSIMH JIPYTUX YYAaCTHHUKOB JMajiora, OOHAapy>KMBaTh pa3Muu€ U CXOACTBO IO3ULUH, B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

® NPEICTAaBISTh pE3yNbTaThl pEHICHUs] 3aJayd, OSKCIEPHUMEHTAa, HCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4E€TOM 3a7ad Mpe3eHTalMM U O0COOeHHOCTEeH
ayIMTOpUH;

® [IOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMaHIHOW W HWHAMBUAYAJIbHOH paboOThl Mpu
pelIeHny yueOHbIX MaTeMaTHYeCKUX 3a/1ay;

® [PUHHUMATH 1IeJTb COBMECTHOM JeSITeIbHOCTH, INIAHUPOBATH OPTaHU3ALMIO COBMECTHON PabOTHI,
pacrpenensaTe BUIbI paboT, JOroBapuBaThCs, OOCYKIaTh MPOLECC W pe3yiabTaT paboThl, 0000IIATh
MHEHHS HECKOJIBKUX JIIOIEH;

® y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (0OCYXkaeHUs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYpPMBl U JPYTUE), BBIIOJHATH CBOI YacTh PaOOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMH
YIeHaMHd KOMaH]Ibl, OIIEHMBAaTh KayecTBO CBOETO0 BKJaJa B OOUIMIl MPOAYKT IO KpPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

® CaMOCTOSITENIbHO COCTaBJSAThH IUIAH, aJTOPUTM pEIIeHUs 3aJayd (WM ero 4acTh), BHIOMpATh
Croco0 pelieHus ¢ y4ETOM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOPMALIUH.



CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

® BJAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIecca U pe3yibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

® [IpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPHU PEHIEHUH 330a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OLCHUBATH COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOW LEIU M YCJIOBUSIM,
OOBSCHATh MPUYUHBI JIOCTHXKEHUS WM HEIOCTHXKEHHUS IeJId, HAaXOIUTh OMIMOKY, [aBaTh OLIEHKY
nproOpEeTEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K koHIy 00y4enus B 7 Kjacce 00yJarOMIHIACS MOJYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yurate uHQOpMAIHIO, MIPEJICTABICHHYIO B TaOIUIaX, Ha AUarpamMMmax, MpeICTaBiIsaTh JaHHbIC B
BUJIE Ta0JIHII, CTPOUTH TUATPaMMBI (CTOJOMKOBBIC (CTOJIOYATHIE) U KPYTOBBIC) IO MACCUBAM 3HAYCHHUIA.

OnuceiBaTh 1 UHTEPIPETUPOBATH peabHbIC YHCIOBBIEC TaHHBIC, IIPEICTaBICHHbIE B TaOIUIaX, Ha
nuarpaMmax, rpaQukax.

Ucnons3oBarh  Jjis  ONMCaHUSl  JIaHHBIX  CTaTUCTUYECKUME  XapaKTEPUCTUKHU:  CpeaHee
apudmernyeckoe, MearaHa, HanOOJIbIIee U HAMMEHBIIICE 3HAYCHHSI, pa3Max.

Nwmets mpencraBieHue O CliydailHOM M3MEHYMBOCTH Ha MpUMepax LeH, (PU3NYECKUX BEIUYHH,
AHTPOIIOMETPUYECCKUX JAHHBIX, UMETh MPEJICTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xoH1y 00y4enus B 8 kiacce 00y4aronuiics Moy4uT CIeIyIOIINe PeIMETHBIE Pe3yIbTaThl:

W3Biekath M 1mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHJE TaOJUIl, AHArpamm,
rpaduKoB, MPEICTaBIATh JaHHBIC B BUJIE TaOIHII, JUarpamMm, rpaduKoB.

OnuceiBaTh JITaHHBIE C TIOMOIIBIO CTAaTHUCTHYECKUX TIOKa3aTeNel: CpPeAHMX 3HAYCHHH u Mep
pacceuBanus (pa3mMax, JUCIIEPCUS U CTAHJAPTHOE OTKIOHEHUE).

Haxoauth 4acTOTHI YMCIOBBIX 3HAYEHHUW W YACTOTHI COOBITHUH, B TOM YHCIIE TIO pe3yibTaTam
U3MEpEHHI U HaOII0IeHU.

HaxomuTh BEpOSTHOCTH CIIYYallHBIX COOBITHI B ONBITaX, 3HAs BEPOSTHOCTU AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OMBITaX C PABHOBO3MOYKHBIMU 2JIEMEHTAPHBIMHU COOBITHSIMHU.

Hcnons3oBarh rpaduyeckue MOJACIU: JEPEBO CIyUYaHOTO SKCIEPUMEHTA, JuarpaMmbl Dilepa,
YUCJIOBas npsmasl.

OnepupoBarh  TMOHSATHUSMH: MHOMXECTBO, IIOJAMHOXKECTBO, BBIMOJHATH  ONEpallUd  HaJ
MHOKECTBAMU: OObEIUHEHUE, TIepeceyeHre, JOTOJHEHHE, TEePEeYUCIATh DIEMEHThl MHOXECTB,
MPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MpeICcTaBICHUE MHOXKECTB M CBA3CH MEXIy HUMH JAJSl OMUCAHUS
MIPOIIECCOB U SBJICHH, B TOM YHCJIE MIPU PEIICHUH 33/1a4 U3 IPYTrUX YI4EOHBIX MIPEAMETOB U KYpPCOB.

K xoHI1y 00ydenus B 9 kjacce 00yJaromuiics MOJIy4IUuT CIEAYIOIINE TPeIMETHBIE Pe3yabTaThl:

N3Bnekate U mpeoOpa3oBbIBaTh MH(OpMaIKIO, MPEACTABICHHYIO B PAa3JIMUHBIX HCTOYHHKAX B
BUJIE TaOJHII, JUarpaMm, TpaduKoB, MIPEICTABIATh JaHHBIE B BUJIE TaOJHII, JUArpamMmm, rpaduKosB.

Pemate 3amauM opraHu30BaHHBIM TIEpeOOpPOM BapHAHTOB, a TaKXKe C MCIOJb30BAaHUEM
KOMOMHATOPHBIX MTPABUII U METOJOB.

Hcnonp30BaTh omucaTebHBIC XapaKTEPUCTUKHU IS MACCHBOB UYHCJIOBBIX JIAHHBIX, B TOM YHCJIE
CpeIHMEe 3HAUEHUSI U MEPbl PaCCEUBAHUA.

Haxomuth 4acTOoThl 3HAYEHWW W YACTOTHI COOBITHSA, B TOM YHCJE TOJIB3YSACHh pe3ybTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHU.

Haxoauth BEpOSTHOCTH CIIy9alHBIX COOBITHI B M3YYCHHBIX OIBITAX, B TOM YHCIIC B OMBITaX C
PaBHOBO3MOHBIMU DJIEMEHTAPHBIMH COOBITUSMHU, B CEPUSX HCIBITAHUNA 10 MEPBOrO yclexa, B CepHUsiX
ucnblTanui beprysm.

Nmetsb npeacTaBiaeHue o cydailHOW BEIMYMHE U O pPaclpeieIEHUH BEpOSTHOCTEM.

Nmerp mpencTaBieHHE O 3aKOHE OONBIIMX YHCEN KAaK O TMPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYHBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCET B MPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoaunuecTBO 4acoB

Ne  HammeHoBaHMe pa3/iesioB U TeM Kounrpoun Ilpakrn | DJIeKTpoHHbIE (HH(DPOBHIE)
n/n NnmporpaMmmbl Bcero HBIE yecKHue 06pa30BaTeJ'IbHLIe PeCYpPChI
padoThI padoThI
1 [IpencraBiaeHre JaHHBIX 7 2 https://m.edso0.ru/89N37X690
2 OmnwcarenbHas CTAaTUCTHKA 8 1 https://m.edsoo.ru/1LSV4LDNF
3 Crayyaiinasi HK3MEHUYHBOCTh 6 1 1 https://m.edsoo.ru/GWRMYO03Z0
4 BBezenue B Teopuio rpados 4 https://m.edsoo.ru/ZC1IM6K65
5~ BepostiocTs u Hactora 4 1 https:/m.edsoo.ru/H3K1SSMAW
CIy4aiHOTO COOBITHS
g | Obobueine, cueremarisanis 5 1 https://m.edso0.ru/L FUSEKRSF
3HaHMIA
OBHIEE KOJIMYECTBO YACOB I10 34 2 5
I[TPOT'PAMME
8 KJIACC
KoJunyecTBo 4yacoB
Ne HaumenoBaHue pa3jie/ioB u Ipakru  JJeKTponnbie (HUppoBHIE)
KonTpoabu
n/m | TeM MpPorpamMmbl Bcero yeckne  00pa3oBaTeJibHbIE pecypchbl
ble paboThI
padoTbI
1 [ToBTOpeHue Kypca 7 kiacca 4 https://m.eds00.ru/X3FZS77JT
p ~ OmHcarelbias CTaTHCTIIA. 4 https://m.edso0.ru/8DX3YEE7C
PaccenBanue naHHbIX
3 MHoxecTBa 4 1 https://m.eds00.ru/SGSLMI7R3
4 BeposrHocTs ciyaiiHoro 6 1 https://m.edsoo.ru/LUSY QKXOL
COOBITUSA
5 BBenenue B Teopuro rpagos 4 https://m.eds00.ru/40G4X25TN
6 CuyuaifHbie cOOBITHS 8 https://m.edsoo.ru/F5E58710K
7 O606HvleHHe’ CHCTEMATH3ALIA 4 1 https://m.edso0.ru/I37K3MSIF
3HAHHN
OBIIEE KOJIMYECTBO YACOB I10 34 5 1
[TPOTPAMME
9 KJIACC
KoanuecTBo yacoB
Ne HaumenoBaHue pa3iesioB u IMpakru OJeKTpoHHbIE (HH(PPOBLIE)
KoHTpoJibH
n/n TeM NpOrpaMMbl Bcero yeckue OOpa3oBaTesIbHbIE PeCypChl
bIe padoThI
padoThI
1 IToBTOpenue kypca 8 kiacca 4 https://m.eds00.ru/F1SB2Q6TK
2 DieMeHThl KOMOMHATOPUKA 4 1 https://m.edso00.ru/OTVIFYMO08
3 I'eomeTprueckas BEpOSITHOCTD 4 https://m.edsoo.ru/JRA02MMJ7
4 Ucnprranust beprymmn 6 1 https://m.edsoo.ru/PVPMDGFCN
5 CaydJaiinasi BeTHIMHA 6 https://m.edsoo.ru/PC35FWECN
6 O0600611eHne, KOHTPOJIb 10 1 https://m.edsoo.ru/BBFTYCMQOQ
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOI'PAMME



https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF
https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
[
u/n Tema ypoka
1 [IpencraBieHre naHHBIX B TAOIMIIAX
2 [TpakTiyeckuie BHIYMCICHUS 0 TAOJUYHBIM JaHHBIM
3 V3BneueHne u MHTEpNIpETAns TAONUYHBIX JAHHBIX
4 [TpakTuyeckas padora "Tabmuisr"
5 I'padpuaeckoe npeacTaBiaecHUE JAaHHBIX B BUJIC KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOYATHIX) THArpaMMm
6 Urenue u noctpoeHue auarpamm. Ilpumepsl nemorpapuueckux quarpamm
7 [TpakTruueckas padora "IuarpamMmmsr"
8 Uucnosbie Habopbl. CpenHee apugMeTnyeckoe
9 Yucnossle Habopbl. CpenHee apudmMeTnyeckoe
10 | Meamana gucioBoro Habopa. Y CTOHYMBOCTh MEIMAHBI
11 | Meauana yncnoBoro Habopa. Y CTOMUYMBOCTh METUAHBI
12 | IlpakTrueckas pabora "Cpenaue 3HaueHus"
13 | Hanbonbiiee 1 HauMeHblIIee 3HaU€HUs YHCI0BOro Habopa. Pazmax
14 | Hambonbiliee 1 HAMMEHBIIEEe 3HAYCHUS YHCIIOBOro Habopa. Pazmax
15 | KontponbHas pabota no remam "[Ipencrasienue ganupix. OnucaTtenbHas CTaTUCTHKA"
16 | Hambosnbiiee 1 HaMMEHbILIIee 3HAUCHUs YHCI0BOro Habopa. Pazmax
17 | CinyyaiiHast ©”3MEHUYMBOCTD (IIpUMEPHI)
18 | YacTtoTra 3HaYeHHI1 B MacCHUBE JAHHBIX
19 | I'pynmupoBka
20 | 'mcrorpammel
21 | 'mcrorpammer
22 | Ilpaktnueckas pabota "CiydaiiHas U3MEHYHBOCTD"
23 | I'pad, BepmuHa, pedpo. [Ipencrasienne 3a1a4qu ¢ MOMOMILIO rpada
24 | Crenenb (BaJICHTHOCTB) BepIIMHBL. Yucno pédep U cymMMapHas cTeneHb BepinH. Lens u ki
25 | Hens u muko. [Tyte B rpade. [IpencrasieHne o cBA3HOCTH rpada
26 | IlpencraBienue 06 OpUEeHTHPOBAHHBIX rpadax
27 | CygaliHBIN OIIBIT M CITy9alfHOE COOBITHE
28 BeposTtHOCTh 1 yacToTa coObITHS. PONTb MaNIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUM B
pUPOJIE U B OOIIECTBE
29 | Mosnera u urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH
30 | Ilpaktuueckas pabota "HactoTa BeInaaeHus opia”
31 | IloBropenue, o606menue. [Ipeacrapnenne 1anHbBIX
32 | l'ogoBast KOHTpOJIbHAS paboTa
33 | IloBropenue, o606menue. OnucarenbHas CTAaTUCTUKA
34 | [ToBTOpenue, 0600IIeHNEe. BEposATHOCTD CITYJaifHOTO COOBITHS
8 KJIACC
Ne
u/n Tema ypoka
1 [IpencraBnenue ganubix. OnucarenbHas CTaTUCTUKA




2 CrnyqaitHasi ”3BMEHUNBOCTh. CpeTHHe YMCIOBOTO Habopa

3 Cryyaiinble coObITHS. BepoITHOCTH M 4aCcTOTHI

4 Krnaccuueckue Mozien TeOpuH BEPOSITHOCTEH: MOHETA U UTpajibHasi KOCTh

5 OTKIIOHEHUs

6 Jucniepcust 4rciioBoro Habopa

7 CraHapTHOE OTKJIOHEHHUE YNCIOBOro Habopa

8 Jlnarpammbl paccerBaHUs

9 MHOKeCTBO, TOJIMHOKECTBO

10 | Onepanuu HaJg MHOXKECTBaMU: 00bEJMHEHNE, ITIEPECEUCHHUE, TOMTOTHEHHE

11 CaolicTBa onepainuil HaJl MHOXECTBaAMU: IIEPEMECTUTEILHOE, COUETATEIBHOE, PACIIPEAETUTENIBHOE,
BKJIIOUCHUS

12 | I'paduueckoe npeacTaBICHHE MHOXKECTB

13 | KonrponwHas pabora o remam "Craructuka. MHoxkecTBa"

14 | DnemenTapubie coObITHS. CiTy4daiiHbIe COOBITUS

15 | braronpusiTCTByIOIIKE dJIEMEHTapHbIe COObITHS. BeposiTHOCTH COOBITUI

16 | bnaronpusTcTByromue 31eMeHTapHbIe COObITHS. BeposiTHOCTH cOOBITHI

17 | OnbIThl ¢ paBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU. CiTy4aiiHbIil BBIOOD

18 | OnbITH C paBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHSAMH. CITydaiiHbIi BEIOOP

19 | Ilpaktuueckas padora "ONbITE ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU"

20 | IepeBo

21 CaolicTBa JepeBa: eAMHCTBEHHOCTb ITYTH, CYILIECTBOBAHNE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY
YUCJIOM BEPIIUH U YHCIIOM pEOEp

22 | [IpaBuio yMHOKEHUS

23 | [IpaBuiio yMHOKEHUS

24 | IIpOoTHBOIIOJIOKHOE COOBITHE

25 | JImarpamma Diinepa. OObeTUHEHNE U TIEPeCeUCHUE COOBITHI

26 | HecoBmecTHble coObITHS. DOpMyIIa CI0KEHHS BEPOSTHOCTEH

27 | HecoBmecTHbIe coObITHA. DOpMYyIia CIIOKEHHS BEPOSTHOCTEH

28 | [IpaBuiio yMHOKEHUS BeposITHOCTEH. Y cioBHas BepossTHOCTh. He3aBucumble cOObITHS

29 | IlpaBmiio yMHOXEHUS BEPOSTHOCTEH. Y CIIOBHAS BEPOSTHOCTh. HezaBuCcHMEBIE COOBITHS

30 | IIpencraBienue ciry4ailHOro SKCIEpPUMEHTA B BUJIE IEpEBa

31 | IlpencraBieHue Cy4aiiHOTO SKCIIEPUMEHTA B BUJIE IEPEBA

32 | l'ogoBast KOHTpOJIBHAS paboTa

33 | [loBTopenue, o606menue. ['pador

34 | [ToBTOpeHue, 0000IIEHNE.

9 KVIACC

Ne

w/n Tema ypoka

1 IIpencraBnenne 1aHHBIX

2 OnucarenbHas CTaTUCTHKA

3 Onepanuu HaJ COOBITUIMU

4 HeszaBucumocTs coObITHI

5 KomOnHaTopHOE MPaBUIO YMHOKEHHS




6 ITepecranoBku. ®akropuan. CoueTaHuss ¥ YUCIO COUYECTAHUI

7 Tpeyronbnuk Iackains

8 [TpakTueckas padota "BeruucieHue BEpOITHOCTEH ¢ UCITOIB30BaHHEM KOMOMHATOPHBIX ()YHKIIHHA
AIIEKTPOHHBIX TaOIHIT"

9 ['eomerpuueckast BepoaTHOCTh. CirydaitHbIi BEIOOP TOYKM U3 (QUTYpHI HAa TUIOCKOCTH, U3 OTPE3Ka, U3
JIYTU OKPY>KHOCTHU

10 ['eomeTpuyeckast BeposTHOCTh. CiryyaiiHbIN BEIOOP TOUKH U3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka, U3
JIyTH OKPY>KHOCTH

11 ['eomerpuueckast BepoaTHOCTh. CirydaiiHbIi BBIOOP TOUKH U3 (PUTYPHI Ha MJIOCKOCTH, U3 OTPE3Ka, U3
JIyTU OKPY>KHOCTHU

12 ['eomeTpuyeckast BeposTHOCTh. CiryyaiiHbIN BEIOOP TOUKH U3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka, U3
JIyTH OKPY>KHOCTH

13 | Ucneitanue. Ycnex u Heynaua. Cepust HCTIBITAHUH 10 IEPBOTO ycnexa

14 | Vcnbitanue. Ycnex u Heygada. Cepusi HCTIBITAaHHM 10 IEPBOrO ycrexa

15 | Mcnsrtanue. Ycnex u Heynada. Cepusi MCTIBITAaHUM 10 IEPBOrO ycrexa

16 | Mcnbrtanus bepuynnu. BepositHocTr coObITHI B cepyn ucTbITaHuil bepHynu

17 | Ucnbrtanus bepuynnu. BepostHocTH cOOBITHI B cepyr UCTBITaHUN bepHynu

18 | [Ipaktuyeckas padora "cnwitanust beprymmn"

19 | CnyyaiiHas BeTU4MHA U pacIipe/ie]ICHHe BEPOSITHOCTEH

20 | MaTemMaTH4eCKO€ OKUAAHUE M JUCIICPCUS CITyYaiiHON BETMYUHBI

21 | Ilpumepsl MaTEMATHUECKOTO OKUIAHHS KaK TEOPETHUECKOTO CPETHET0 3HAUCHUS BETUYMHbI

22 | [lonsiTe 0 3aK0HE OOJBITUX YHCEIT

23 | 3MepeHne BEepOSITHOCTEH C MOMOIIBIO YaCTOT

24 | [IpumeneHue 3aKoHa OOJIBIINAX YUCET

25 | O6061menue, cucrematusanus 3Hanuil. [IpencraBnenne gaHHbIX

26 | O6o006menne, cucremarnsanus 3Hannii. OnucareibHas CTATUCTHKA

27 | O6061menue, cucremaruszanus 3Hanui. [Ipencrapnenne nanneix. OnucarenbHas CTATUCTHKA

28 | O6o0menue, cucreMaTn3anys 3HaHUi. BeposSTHOCTh Cry9aifHOTO COOBITHS

29 | I'omoBast KOHTpOJIbHAS paboTa

30 | OGoOmienue, cucreMaTH3alys 3HaHU. DJIeMeHThl KOMOUHATOPUKH

31 O06o00611eHne, cucTeMaTu3alus 3HaHUN. DieMeHTbl KoMOMHaTopuku. CityyaiiHble BETUUUHBI U
pacnpeeneHus

32 | O6o0mmenue, cucreMaTuzanys 3Hanuil. CiydaiiHple BEIMYUHBI M paclipeleIeHus

33 | O6006mmenne, cucTeMaTH3alis 3HAHWI

34 | O6o061IeHne, cucTEMAaTH3AIIH 3HAHUI

B (I)C,I[CpaJ'IBHBIX U PCTHOHAJIBHBIX MpoLECAYypaX OLCHKHU KadCCTBa O6p3.30BaHI/I$I HCITOJIB3YCTCA

nepedeHp (KoaupukaTtop) pacmnpeneeHHBIX MO KilaccaM MPOBEPSIEMBIX TPeOOBaHHWM K pe3yiabTaTaM
OCBOGHHUSI OCHOBHOI 00pazoBaTeNbHOW MPOTpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS M DJIEMEHTOB
COJIepKaHUs 10 MaTeMaTHKe.

MPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon

nposepsieMoro IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI
pe3yJbTara MpPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA




Kon

nposepsieMoro IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHON 00pa3oBaTe/ibHOI
pe3yJbTara MpPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA
5 BeposTHOCTh U cTaTUCTHKA
YuraTth nH(OpPMAIHIO, IPECTABICHHYIO B TA0JIMLIAX, HA JUarpaMMax, peaACTaBIsTh
51 JIaHHBIE B BUJIE TaOJIUII, CTPOUTDH JUArPaMMBbI (CTOJIOMKOBBIC (CTOIOYATHIE) M KPYTOBBIC)
110 MAaCCUBaM 3HA4YCHUMU
59 OrnuceiBaTh U UHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIC JaHHBIC, IPEACTaBICHHBIC B
' TabnuIax, Ha JuarpaMMax, rpadukax
53 Hcnonp30Bath AJi ONMCAaHUS JAHHBIX CTATUCTUUECKUE XapaKTEPUCTUKU: CPEIHEE
' apudmeTnyeckoe, MeJraHa, HanboJbIlIee U HaMEHbIlIee 3HaYCHUs, pa3Max
HmeThb npecTaBieHne o CiydaiiHON M3MEHUMBOCTH Ha MIPUMEpax LeH, PU3nIecKux
5.4 BEJIMYMH, aHTPOTIOMETPUYECKUX JIAHHBIX, UMETh MIPEJICTABICHUE O CTATUCTUYECKON
YCTOMYMBOCTH
8 KUIACC
Kon . o
TR IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOI
NPorpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BeposiTHOCTB 1 cTaTHUCTHKA
51 W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIUIO, IPEACTABICHHYIO B BHJIE TaOIUII,
auarpamm, rpauKoB, MPEICTaBIATh TaHHBIC B BUJIE TAOIHII, TUarpamm, rpagukoB
59 OnuceiBaTh JaHHBIE C OMOIIBIO CTATUCTHUECKUX MOKa3aTeNe: CpeJHUX 3HAYCHUH 1
Mep paccenBaHus (pa3Max, IUCIEPCUs U CTAHJAPTHOE OTKIOHCHHE)
53 HaxoauTh 4acTOThI YHUCIOBBIX 3HAYEHHUH U YAaCTOTHI COOBITHIA, B TOM YHCIIE TIO
' pe3ysibpTaTaM U3MEpPEeHU U HaOII0IeHU
HaxoauTs BeposSTHOCTH CITydailHBIX COOBITUI B OTBITaX, 3Has BEPOATHOCTH
5.4 AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH
55 Hcnonb3oBath rpaduyeckue MOJENN: JEPEBO CIYYaHOTO IKCIIEPUMEHTA, THarPaMMbI
Dlinepa, ynuciaoBas npsmas
OnepupoBaTh NOHATHSIMHU: MHOKECTBO, ITOJAMHOKECTBO; BBIIIOIHATH ONEPALIUN HAJl
5.6 MHOKE€CTBaMU: 00bEAMHEHNE, TIEpeceUeHHE, JOMOJHEHUE; IePEUNCIIATh AIEMEHTHI
MHOXECTB, IPUMEHSTh CBONCTBA MHOKECTB
Hcnonp3oBate rpaduyeckoe MpeacTaBIeHe MHOKECTB U CBA3EH MEXAy HUMU IS
5.7 OMMCaHUs MPOLIECCOB U SBJICHU, B TOM YHUCJIE [IPU PELICHUHU 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U KypCOB
9 KUIACC
Kon . v
TR IIpoBepsiemble npeaMeTHBbIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/bHOH
NporpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Brekats U mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEACTABICHHYIO B PA3TUYHbIX
5.1 MCTOYHUKAX B BUJE TAOIUI], Tuarpamm, rpa@uKoB, MPeACTaBIATh JaHHBIE B BUIE
TabJIuIL, AUarpamm, rpaukoB
52 Pemarts 3a1aun opraHn3oBaHHBIM [1epeOOpPOM BapUAHTOB, a TAKXKE C UCIIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPABWJI U METOJIOB
53 Hcnonp30BaTh onucaTelbHbIE XapaKTEPUCTUKU I MACCUBOB YMCJIOBBIX JaHHBIX, B
TOM YHCJIE CPETHUE 3HAYCHUSI U MEPHI PaCCEHBAHUS




Kon

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/bHOI

NPOBePSIEMOro
MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA
pe3yJbTara
54 HaxoauTe 4acTOThI 3HaYEHUI U YaCTOTHI COOBITHUS, B TOM YHCJIE MOJB3YSICh
' pe3ynbTaTaMu IPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI
HaxoauTte BEpOSITHOCTH CITy4ailHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCIIE B
5.5 OTIbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCIIBITAHUN 10
IIEPBOT0 yCIIEXa, B CEpUsX UCHbITaHUN bepHyrum
5.6 VMeTs npeacTaBieHue O CIy4aHON BEJIUYMHE U O PaCIPENEIICHUN BEPOSITHOCTEN
57 HmeTh npezcTaBiieHue 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CJIy4aifHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE M 00IIeCTBE
MMPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUSA
7 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT cOepPKAHUSA
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUJE TAOJIUI, UarpaMM, rpadukoB. 3anoqHeHNE Ta0INLl, YTCHHE U
5q |TMOCTPOCHHE THarpaMm (cTOMOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX ). UTeHHE TpaMKOB peaIbHBIX
' nporeccoB. M3pnedyenne nadopMaIiy u3 AMarpamMm 1 TaOJIHIl, UCIIOJIb30BAaHUE U UHTEPIIPETALIUS
JTAHHBIX
59 OmnwmcarenpHas CTaTUCTUKA: CpeAHEe apu(METHIECKOe, MEMaHa, pa3Max, HauboJbIIee U
HauMEHbIIIee 3HaYeHUs] Habopa YHCIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH
CrnyyaitHblil SKCIIEpUMEHT (OIIBIT) U cliydaiiHoe coObITHe. BepositTHOCTh 1 yacToTa. Poib
5.3 |MayoOBEpOSTHBIX U MPAKTHYECKH IOCTOBEPHBIX COOBITHI B MIpHpoie U B o0mecTBe. MoHeTa u
UrpaJibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmnna, pedbpo. Crenensb BepiinHbl. Yncio pédep u cyMMapHasi CTETIeHb BEPILMH.
5.4 [IIpencraBnenue o cBa3HocTH rpada. Lenu u ksl [Tytu B rpadax. O6xon rpada (siinepos
nyTh). [lpencraBienne o0 opueHTHpoBaHHOM Irpade. Pemenne 3a1a4 ¢ momonipio rpagoB
8 KUIACC
Kox IlpoBepsieMblii 31eMeHT coepKaHUA
5) BeposiTHOCTB M cTaTHCTHKA
5.1 |IIpencraBneHue JaHHBIX B BHJIE TAOIUIL, TUarpamm, rpaikoB
59 MHOXecTBO, 2JIEMEHT MHOKECTBA, TOAMHOKeCTBO. Oniepaliii HajJl MHOXKECTBaMU: 00bEJMHEHHE,
nepeceyeHme, JOMOoIHEeHNe
53 CaoiicTBa onepanuii HaJ MHOKECTBAMU: IEPEMECTUTEIIBHOE, COYETaTeNIbHOE, pacrpe/ie-
JUTEITHHOE, BKIIIOUCHHS
54 I/ICHOJ'ILVBOBaHI/Ie rpaduuecKoro MpeaCcTaBIeHUsI MHOXKECTB Ul OMIUCAHUS PeaIbHBIX MTPOLIECCOB U
SIBJICHUH, TIPH PEIICHUH 3a7a4.
55 W3mepenune paccenBaHus TaHHBIX. JlUCniepcus ¥ CTaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Jlnarpamma pacceuBaHMsI
DnemeHTapHbIe COOBITUS ciay4aitHoro onbiTa. CitydaliHble cOObITHS. BeposiTHOCTH COOBITUH.
5.6  |OmbITHI ¢ paBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMU. Ciry4daiiHbli BEIOOp. CBSA3b MEX Y
MaJIOBEPOSITHBIMH Y TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTH MTyTH, CYIIECTBOBAHUE BUCAUYEH BEPILIMHBI, CBSI3b
5.7 |MexXIy uuciIoM BepllivH U unciaoM peéoep. [IpaBuno ymHokeHus. Perienue 3a1a4 ¢ moMoIbko
rpadoB
58 [TpotuBononoxubie cOObITHSA. Jlnarpamma Ditiiepa. OObeTUHEHHE U TTEPECEUCHUE COOBITHIA.
' HecoBmectHble coObiTus. DopMyna coxkeHHs BEpOSTHOCTEH




5.9

VYcnoBHast BeposiTHOCTh. [IpaBmiio ymHoxeHus. HezaBucumpie coObITHS

IIpencrasnenue 3kcriepuMeHTa B BUJIE epeBa. Penienue 3a1a4 Ha HAX0XKACHUE BEPOATHOCTEN C

510 MOMOIIBIO A€PEBA CIYYANHOTO SKCIEPUMEHTA, THarpaMm Jujiepa
9 KJIACC

Kon IIposepsiemblii 3j1eMEHT COAepPKaAHUSA

9) BepositHOCTh M cTaTncTHKA

51 [IpencraBienue qaHHBIX B BUE TaOIUI, AUarpaMM, TpaduKoB, HHTepIpeTalus JaHHbIX. YTeHue
Y TIOCTPOCHHUE Ta0JIUI], TUarpaMm, rpa)uKoB MO peaTbHBIM JaHHBIM

5.2 [IlepectanoBku U hakTOpHAT

5.3 |CodyeraHus U 4UCIO COUYETAHUN

5.4 | Tpeyronbauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH

55 I'eomeTpuueckast BepoaTHOCTb. CirydaliHbIi BEIOOP TOUKH U3 (PUTYpPHI Ha IMIIOCKOCTH, U3 OTPE3Ka U
13 TyT'¥ OKPY>KHOCTH

5.6 |Ucnowrtanme. Ycnex u Heynava. Cepus UCTIBITAHUH 10 IEPBOTO ycnexa

5.7 |Cepus ucnsiTanuii bepuynnau. BepositHocTu coObiThii B cepuu ucnbitanuii bepuymnnu

5.8 |CnyuaiiHas BelIM4YHMHA U pacrpeielieHue BepOITHOCTEH

59 Matemaruueckoe oxuianue u aucnepcus. [Ipumepsl MaTeMaTHUECKOTO 0KUJAHUS KaK
TEOPETHUUECKOr0 CPETHEr0 3HAUCHHS BEJTMUYHHbI

510 MatemaTtuueckoe 0KHIaHNuEe U IUCIIEPCUs CIydailHON BEIMUMHBI «YHMCIIO YCIIEXOB B CEpUU
ucnslTaHui beprynm

511 [TonsiTre o 3akoHe OosbLINX yKcell. MI3MepeHne BepoITHOCTEN ¢ TOMOIIbIO YacToT. Poib u
3HaYEHHUE 3aKOHa OOJILIINX YHCEN B MPUPOJIE M OOIIECTBE

JUis mpoBeNEHUs] OCHOBHOI'O T'OCYJAapCTBEHHOIO 3K3aMeHa Mo maremaruke (manee — OI'D mo

MaTeMaTHKe) HCIOJIb3yeTcsd TNepedeHb (KoaudukaTop) MpoBepsieMbIX TpeOoBaHM K pe3yiabTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MPOTPaMMBI OCHOBHOTO OOIIET0 OOpa3oBaHMS M DJIEMEHTOB
COJIepKaHu.

MMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K PE3YJIIBTATAM

OCBOEHHUSA OCHOBHOM OBPA30OBATEJBHOMN NPOI'PAMMBI OCHOBHOI'O OBIIETO

Kon

NMPoBePSIEMOro
TpedoBaHUs

OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI0 00111ero 00pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, TOJIMHOKECTBO, ONIEPALIUN HaJL
MHOKECTBaMH; YMEHHE ONEePUPOBaTh NOHATUAMMU: Ipad, CBSI3HBIN rpad, AepeBo, UKI,
MPUMEHSTh UX MPU PELICHUH 3a/1a4; YMEHHUE HCII0Ib30BaTh rpaguueckoe
IIPEICTAaBICHNE MHOXKECTB JUIsl OTMCAHMsI PEAJIbHBIX NTPOLIECCOB U ABJICHUH, IIPU
pEIIeHnH 3aa4 U3 IPYruX y4eOHbIX MPEAMETOB

YMmenue ONCpHUPOBATh MNOHATUAMUA: OIIPCACIICHUC, AKCUOMA, TCOPEMaA, NOKA3ATCIbCTBO,
YMCEHHUEC pacClioO3HaBaTb HCTHHHLBIC U JIOXKHBIC BBICKA3bIBAHUS, ITIPUBOJUTD IIPUMECPBI
WU KOHTPHPUMEPBI, CTPOUTH BBICKA3bIBAHWUA U OTPULIAHUSA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO, POCTOE U COCTABHOE YHUCIIO,
JEJTMMOCTD HaTyPAJIbHBIX YUCEIl, TPU3HAKH JIEIMMOCTH, LIEJI0€ YNCIIO, MOAYJIb YNCIIA,
OOBIKHOBEHHAS APOOH U IeCATUYHAS P00k, CTAaHAAPTHBIN BUJ YHCIIA, PAITHOHATEHOE
YHCII0, UPPALMOHAIIBHOE YUCIIO, apU(METHIECKII KBAAPATHBIM KOPEHb; YMEHUE
BBITIOJIHATH ACHCTBHS C YUCIaMHU, CPABHUBATH U YIOPSI0YMBATh YUCIA, IPEACTABIATH
YUCIIa Ha KOOPAUHATHOM MPSIMOM, OKPYTJISATh YKCIIA; YMEHHUE JAENaTh IPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHHI




YMeHue oneprupoBarh MOHITUSMHE: CTEIICHb C LIEJIbIM TIOKa3aTeaeM, apuGMeTHISCKUi
KBaJ[paTHBIA KOPEHb, MHOT'OYJICH, alnredpandeckas Ipo0b, TOKIAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJibHO# CTereH: OOJIbIIIE ¢TUHUIIBI; YMEHUE BBIMOJIHATH PACUETHI 110
dhopMynaMm, mpeodpazoBaHus HENbIX, APOOHO-PAMOHATLHBIX BBIPAKCHHUN U
BBIPOKCHUH ¢ KOPHSIMH, PA3JIOKCHUE MHOTOWICHA HA MHOXKUTEIIH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (POPMYIT Pa3HOCTH KBaPATOB U KBajpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSIMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHUE PeLlaTh
JTUHEIHbIE U KBaJpaTHbIE YpaBHEHUS, APOOHO-PALlMOHANILHBIE YPABHEHHUS C OJTHOM
MIEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHU, TMHENHbIE HEPABEHCTBA U UX
CHCTEMBI, KBa/IpaTHbIE U APOOHO-PALlMOHAIbHbBIE HEPABEHCTBA C OJJHON MIEPEeMEHHOMN, B
TOM YHCJIE [IPU PELICHUH 33/1a4 U3 IPYTUX IPEIMETOB U MPAKTUUECKUX 3a/1a4; yMEHUE
MCIOJIb30BATh KOOPAUHATHYIO MPSIMYIO M KOOPAMHATHYIO TUIOCKOCTH JIJIsl HU300pakeHUs
penieHnil ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue orepupoBaTh MOHATHAMUA: GyHKIUS, rpaduk GyHKIHH, HYH QyHKIHH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH BO3pacTaHusl, yObIBaHHs, HAMOOJIbIICE 1
HaMMEHbIIIee 3HAYCHUS! QYHKIIMU; YMEHHE OTIEPUPOBATH MOHATHIMHU: TIPAMast
IPOTOPIHOHATIBHOCTE, TMHEHHAsT (QYHKIHS, KBaJpaTuuHas QyHKIuUs, oOpaTHas
MPONOPIIMOHATLHOCTH, apadosia, TuIepOoIa; yMeHne CTpOUTh rpadukn GyHKINH,
UCTIOJNIB30BATh IPaMKH ISl ONPEACITICHUS CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, ISt
pelICHus 3a4a4 U3 APYTHUX y‘-Ie6HBIX npeamMEeToOB U peaﬂbHOﬁ JKM3HH, YMCHHC BbIpAXKaTb
(bopMynamMu 3aBUCHMOCTH MEXIY BETHYMHAMH

YMeHue onepupoBaTh MOHATUSAMU: TIOCIEI0BATEIILHOCTD, apupMETHUECKas U
r€OMETPUYECKAsl IPOIPECCUN; YMEHUE UCIIOIb30BAaTh CBOMCTBA MOCIIEA0BATEIbHOCTEN,
(bopMyITBI CYyMMBI M OOIIIETO YWiIeHa MPH PEeIICHUH 33aa4, B TOM YHCIIE 3a/1a4 U3 APYruX
y4eOHBIX PEAMETOB U PealbHOM KU3HU

YMeHnue peniats 3a/1a4u pa3HbIX THUIOB (B TOM YKCJIE Ha MPOLIEHTHI, JOJIU U YacTH,
JBMKEHUE, paboTy, IIEHY TOBApOB M CTOUMOCTh TIOKYIIOK U YCIIYT, HAJIOTH, 33J]auu U3
o0racTy ynpaBieHUs JUYHBIMU U CEMEWHBIMU (PMHAHCAMU); YMEHUE COCTaBIISATh
BBIPAKCHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a7a4l, UCCIEN0BATh
MOJIYYEHHOE peIlIeHNE U OLEHUBATh MPaBI0N0J00HOCTD MOJTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUSMU: GUTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd, JOMaHas,
YTOJI, MHOTOYTOJILHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIN U PABHOCTOPOHHHUIA
TPEYrOJIbHUKHU, TPIMOYTOIBHBIN TPEYTOJIbHUK, MeIMaHa, OMCCEKTPHCA U BBICOTA Tpe-
YTOJIBHHKA, YETBIPEXYTOIBHUK, MTApAILIEIIOrpaMM, pOMO, TIPSIMOYTOJIBHHK, KBAJPAaT,
Tparnenus; OKPyKHOCTb, KPYT, KacaTeIbHas; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMU
¢durypamu; yMeHHUE peNIaTh 3a/1a4u, B TOM YUCJIC U3 TOBCEIHEBHOMN XH3HU, Ha
HAXO0XJICHUE TEOMETPUUYECKUX BEIMYNH C TPUMEHEHNEM U3YUEHHBIX CBOMCTB QUTYp U
(haxToB

10

YMeHue onepupoBaTh MOHATHSAMU: PABEHCTBO (UTYP, pABEHCTBO TPEYTOJILHUKOB;
MapaJuIEIbHOCTh U MEPIEHANKYIIPHOCTD IPSIMBIX, YTOJI MEKIY NPSIMBIMH,
NEePIEeHANKYIISP, HAKIOHHAs, TPOEKIHs, o1o0ue Guryp, noJoOHbIE TPEYTOIbHUKH,
CUMMETPUSI OTHOCUTEIIBHO TOYKH U NMPAMON; YMEHUE PACIIO3HABATh PABEHCTBO,
CUMMETPHIO U Mo7i00Ke (GuUryp, napauieabHOCTh U NEPIEHANKYISIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHpe

11

YMeHue onepupoBaTh MOHATHIAMU: AJTUHA, PACCTOSHUE, Yroi (BeIUYMHA yIJa, CHHYC U
KOCHHYC yIJjia TPEYyrojbHUKA), TUIOIIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEIMETOB U
00BEKTOB B OKPYXAIOILEeM MUPE; YMEHHUE PUMEHSTH (hOpMYJIbl IEPUMETPA U TUIOIIAIH
MHOTOYT'OJIbHUKOB, JJTUHBI OKPYKHOCTH U IUIOIIAAN Kpyra, 00bema MpsSMOYTroJbHOTO




napajuieNienune1a; yMeHue NpuMeHsITh PU3HAKN PAaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY
0 CyMMe YIJIOB TPeyroJibHUKa, Teopemy Iludaropa, Tpuronomerpuyeckue
COOTHOIIEHUS JJIs1 BRIYUCIICHUS JUIUH, PACCTOSIHUM, TUTOIanen

12

YMmenue n300paxarhb IIOCKUE (PUTYPHI B UX KOMOMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTO-
BOMY HJIM CUMBOJIbHOMY OITMCAHUIO

13

YMeHHe onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASL CHCTEMA KOOPANHAT; KOOPAUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, ITIPOU3BEIAEHNE BEKTOPA HA YUCIIO, CKAJIIPHOE
MIPOU3BE/ICHUE BEKTOPOB; YMEHHUE UCII0Ib30BATh BEKTOPHI U KOOPAWHATHI JJIs IIPE-
CTaBJICHUS JAaHHBIX U PELICHUs 3a]a4, B TOM YHCIIE U3 APYTrUX Y4eOHbIX MIPEIMETOB U
peanbHON KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOUKOBBIE U KPYTOBBIE JUArpamMMbl, TaOJIUIIbL,
cpennee apupmMeTHIECcKOe, Meana, HanOoJIbllee U HAaNMEHBIIIee 3HAaYCHUS, pa3Max
YHICIIOBOr0 HabOpa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH U MIPEOOPa30BHIBATH
nH(OPMAIIHIO, TIPEACTABICHHYIO B TAOJIHMIIAX U HA TUArpaMMax, OTPaKAIOIIYIO
CBOMCTBA U XapaKTEPUCTUKHU PEaTbHBIX MIPOILIECCOB U SIBICHUN; YMEHHUE PACIIO3HABATD
M3MEHUYUBBIE BEJIMYMHBI B OKPYKAIOILLEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIIy4aiHbIM ONBIT (CIIy4alHbIN 3KCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HCXO0/T) CIy4altHOTO OIBITA, CIydyalHOE
COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HAXOUTh BEPOSATHOCTU CITy4aifHBIX COOBITHI
B OIIbITax ¢ paBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I; YMCHHEC pClIaTh 3aga4u
METOJIOM OpPTraHW30BAaHHOTO Iepedopa U ¢ MCIIOIb30BaHNEM TpaBHiIa YMHOKECHUS; yMe-
HHUC OUCHHUBATL BEPOATHOCTU PCAJIbHBIX COOBITHH U ﬂBJ’IeHI/If/'I, INOHUMATh POJIb
MPaKTHYECKH JOCTOBEPHBIX M MAIIOBEPOSITHBIX COOBITHI B OKPYXKAIOLIEM MHPE U B
KH3HHU; 3HAKOMCTBO C IIOHATHUEM HE3aBUCHUMBIX CO6I)ITI/II71; 3HAaKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEJ ¥ €T0 POJIBIO B MACCOBBIX SIBICHUSIX

16

YMeHue BIOMpaTh NOAXOIAIMN N3YUEHHBIN METO/ IS pEIIeHUs 3a/1a4M, IPUBOIUTh
IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, OITMCHIBATh OT/AEIBbHBIC BBIIAFOIIUECS
pe3ybTaThl, IOJIYYEHHBIE B XO€ Pa3BUTH MAaTEMATUKU KaK HAyKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U MX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM HC-
TOpPUH

MNEPEYEHD 2JIEMEHTOB COAEPXKXAHWUSA, ITIPOBEPAEMBIX HA OI'3 11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Yucna u BBIYUCICHUS

1.1 Hartypanbhble u nensie uncia. [Ipu3Haku JeTMMOCTH LENbIX YHCe

1.2 OOBIKHOBEHHBIE U IECTUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUYHBIE TEPUOANYECKHE APOOH
1.3 Parmonanbheie uncia. ApupmeTnyeckie ornepanuy ¢ paliioHaAIbHBIMU YUCIaMU

1.4 JlelicTBUTENbHBIE YUCTa. ApU(PMETHIECKHUE ONIEPALUH C T€HCTBUTEIbHBIMU YHCIaMHU
15 [TpubnuxEHHbBIE BEIYMCIIEHUS, TPaBUIIa OKPYTIICHUS, IPUKHJIKA U OLIEHKA pe3ylbTaTa

BBEIYMCIICHUU




AnreOpanueckue BbIpaXeHHUs

2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )

2.2 Crenens c 1enbIM nokasareneM. CTeneHs ¢ paldoHalbHBIM noka3areiaeM. CBOKWCTBA CTETICHU

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

25 ApI/I(bMeTI/IIISCKI/Iﬁ KOpEHb HaTypaJIbHOM cTenenu. [leiicTBus ¢ apuMEeTHIECKUMU KOPHSIMHU
HaTypaJbHOH CTENEeHU

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Lenbie u 1poOHO-paIOHANBHBIE ypaBHEHUsI. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH

3.2 Lenbie u 1poOHO-palOHaNIbHBIE HepaBeHCTBAa. CUCTEMBI M COBOKYITHOCTU HEPaBEHCTB

3.3 Peutenue TekcTOBBIX 3a1a4

4 YucnoBele NOCIEI0BATEIIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0OBATEILHOCTEN

4.2 Apudmernueckas u reomeTpuyueckas nporpeccuu. @opmysia CI0XXHbIX MPOLIEHTOB

5 OyHKIMH
Oyukuusi, crnocoos! 3aganus pyHkun. ['paduk Gynkuun. O61acTh onpeneaeHus: © MHOXKECTBO

51 3HadeHnit pynkuuu. Hymu @yakmun. [IpomexxyTku 3HakonoctossHeTBa. [IpomMexyTKu
MOHOTOHHOCTH (pyHKIIMH. MakcUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbosbiee 1 HauMeHblee
3Ha4YeHHEe PYHKIIUU HA IPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBoiicTBa

7.2 Tpeyronbauk

7.3 MHOroyrojabsHuKu

7.4 OKpyXHOCTb U KpYyI'

7.5 N3mepenne reoMeTpuiecKiuX BETUUYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OmnwucarenpHasi CTAaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka




8.4

MHuoxecTBa

8.5

I'pader
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