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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTHUECKUX TMPHIIOKCHHH, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)xJAOMy 4denoBeKy. Bospacraer yucio
npodeccuii, mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopolas 0a3oBasi MOATOTOBKA B
00J1aCTH BEpOSTHOCTH M CTATUCTHUKH, TaKas IMOATOTOBKA BaXKHA JIJIS TPOIOKCHHUS
00pa30BaHUA U JJIs YCTEITHOW MPOodhecCHOHATEHOW Kapbephl.

Kax b1l 4estoBek OCTOSTHHO MTPUHUMACT PEIICHUSI HA OCHOBE UMECIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTalma HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4arommuxcs GyHKIMOHAIBHYIO IPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHWE  BOCHPHHMMATh M KPUTHYECKH
aHAJM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTh MPOCTEHUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHalIu3a U
NpEe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HMU 00IIecTBa W TOCYAapCTBa
npuoOIaeT oO0ydarmuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHM3alluu nepedopa U Mmojcy€Ta yucia
BapUaHTOB, B TOM YHUCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUH
rpadoB co31aéT MaTeMaTHYECKUi GyHIaMEHT JJis1 (OpMHUPOBAHUS KOMIICTCHITNH B
obnactu MHPOPMATUKN U MUGPOBLIX TEXHONOTUN. [Ipy M3ydeHUH CTATUCTHUKH H
BEPOATHOCTU OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HccleqoBaHus, (GOpMHUpPYEeTCs MOHUMAHHE POJIU
CTAaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MHGOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHUY C JAaHHBIMH IENIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKa» OCHOBHOTO OOIIEro 0Opa30BaHMs BBIIEICHBI
CIIEIYIONINE CONepkKaTeIbHO-MeToAndeckue nuHuu: «lIpencraBieHue NaHHBIX U
ommcareNbHaAs CTATUCTUKA», «BepoATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIY’>KUT OCHOBOM 7151 JOPMUPOBAHMS HABBIKOB pa0OTHI C HHPOPMAIIUEH: OT YTCHHUS
¥ WHTEpHIpeTanuu uHPopMaInu, MpeJACTaBICHHON B Ta0NHIaX, HA JUarpaMMax U
rpadukax, 10 cOopa, TpEACTaBICHUS W aHANIW3a JAHHBIX C WCIOJIb30BaHHEM
CTAaTHCTHYECKUX XapaKTePUCTHUK CPETHUX W paccemBaHus. Pabotas ¢ maHHBIMW,
oOydJaromuecs: y4aTcsli CUMTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBUTATH,



apryMeHTHUPOBAaTh M KPUTHKOBATh MPOCTEMILNE TUIOTE3bl, Pa3MbILUIATh Haj
(akTOpamMu, BBI3BIBAIOIIMMU H3MEHUYMBOCTb, M OLIEHUBaTh HX BIUSHUE HA
paccMaTpHUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPENCTABICHUE O CIy4YalHONW WU3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUUN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM A
U3Y4YEHHUs] TEOPUHM BEPOSTHOCTEW. boiblioe 3HauYeHHE HMMEIT MPAKTHYECKHUE
3aJlaHus, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEPOSITHOCTH BBOAMTCA KaK MeEpa MPaBIONON00MS CIy4ailHOro
coObitus. Ilpm wu3ydyeHun yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
IPOCTEHIIIMMU METOIaMH BBIUMCIIEHHUS BEPOSATHOCTEH B CITydalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh M pelllaTh OoJjiee CIOXHBbIE 3a1ayu. B ydeOHbINH Kypc
BXOJIT HauyaJbHbIE MPEACTABICHUS O CIYy4YailHBIX BEIMYMHAX U KX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM Y OCHOBHBIMH OTIEPAlMSIMHU HAJ] MHOXKECTBAMH, pacCMaTpUBAIOTCA
OpUMepbl MPUMEHEHUS IS PEIICHMs 3a]ad, a TaKXKe HCIOJb30BaHUS B APYTHX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIPeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOIAT pa3aensl: «lIpeacTaBieHne JaHHBIX U OMUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTEY», «DNeMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadosy.

Ha u3yuenne yueOHOro Kypca «BepositHOCTh U cTaTuCTHKa» oTBOAMTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 yac B Heieno),
B 9 kiacce — 34 gaca (1 gac B Heneno).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AMArpamm, rpadukoB. 3aroiaHEHHE
Ta0JMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3BneueHre nHpopMaluu us3
auarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETalUs JaHHbIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudmeThueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIIEEe 3HAYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil SKCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (diiepoB myTth). lIpencraBieHne o0 OpPUESHTHPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMouiso rpados.

8 KIIACC

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: 00bEIMHEHHE, TIEpeceueHure, nonoiHeHne. CBoWCTBA onepanuii Haj
MHOXECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacHpeAeIUTENbHOE,
BKIItOueHus. Mcrmonb3oBaHue rpadUyuecKkoro TMPeACTaBICHUS MHOXECTB A
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcus U CTaHAAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DneMeHTapHble COOBITHS ciy4yailHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObITuAMU. CinydailHblid BBIOOP. CBA3b MEKy MAJIOBEPOATHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoICTBA 1€PEBHER: €AUHCTBEHHOCTh ITYTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBSA3h MEXKy YUCIOM BEPIIMH U ynuciioM p&dep. [IpaBmio yMHOKEHUS.
Pemenue 3ama4 ¢ moMomibio rpados.

[IpotuBomonoxkueie coObiTHsA. Jmarpamma Oiinepa. OObeawHEHHWE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBuiio ymHOxeHusd. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxXO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBI0 JEepeBa CIy4ailHOTO AKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JOaHHbIX B BUAe TabmuuU, AuarpamMm, TIpadHKoB,
MHTEpHpeTanus JaHHbIX. YTeHue u nmoctpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CodetaHusi U 4yuciao coueranuii. TpeyroiabHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust uCnibITaHUM 10 niepBoro ycrnexa. Cepus
ucneiTanuit bepuymiu. BeposiTHocTH coObITHIA B cepuu ucnbiTanuil bepaysim.

CnyuaiiHasi BeJIMUYMHA W pacIpeesieHUe BepOsSTHOCTEH. MaremaTuyeckoe
oxumaHue u gucnepcud. [IpuMepbl  MaTeMaTHYeCcKOro  OKHUJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHUS BEIWYMHBL. MaremaTH4ecKoe OKHIAHUE U
JUCIIEpCHs  CIy4YalHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepnymmy.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCET B IPUPOJAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM HMHTEpPECA K IMPOIUIOMY M  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO0 ITHUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA W pealu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHUEM BAaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEU XWU3HU ISl YCICIIHOW MPO¢deCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelI0BEUYECKOM
NEeATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYMMOCTU JJISi Pa3BUTHUS I[UBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYypOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA peIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM /JIs1 OKPY>KAIOIIeH cpeibl, 0CO3HAHUEM TII100aJIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIIMMCS YCJOBHMAM COLNMAJIbHON W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESTEIBHOCTh, B TOM YUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MmpuoOperaTh B COBMECTHOM N1€ATEIHbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYI  CHUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh W XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYIMIECTBEHHBIA  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIg OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QOPMYIHPOBATH H  MPEOOPA30BBIBATH  CYKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (AKTOB, BBICTPaUBaTh apPryMEHTAlMI0, TPUBOIAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENBHO (POopMyNIHpOBaThH 000OIIEHNS U BBIBOJBI M0 pe3yJibTaTaM
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMALUU, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aayd  CXeMaMH, JIuarpaMMamH, HWHOM Tpadukoidl u uX
KOMOMHAIIASIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK MO KPUTEPHSIM, MPEITIOKCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUAMU
U LeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3a]laBaTh BOMPOCHI MO CYILIECTBY 0OCYXJa€MOU TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pElIeHUSs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSIMU JIPYTUX YIYACTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmyIUpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTA, CAMOCTOSITEJILHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aa4
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHAMBUIYaTbHON
paboOTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MPUHUMATh 1I€]b COBMECTHOM IEATEIbHOCTH, MJIAHUPOBATH OpPraHU3ALNIO
COBMECTHOM pabOThI, pachpeneisiTh BUIBI paldOT, IOroBapUBAThCA,
o0CyXIaTh MPOIECC U pe3ydbTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUS C JAPYTMMM YJIE€HAMUM KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBIIAThH IUIAH, aJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATh CMOCOO peHieHUsi ¢ y4€TOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yibraTa
pELICHUsI MAaTEMATUYECKON 3a]1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSAM, OOBSICHSATh NMPUYMHBI JOCTIDKCHUS WM HEJOCTIKCHUS IIEIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMAlUIO, NPEICTABICHHYIO B TaOiMIaX, Ha JIUarpaMmmax,
MPEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MaCCUBaM 3HAYEHUH.

OnuceiBaTh M MHTEPNPETUPOBATH  PEATbHBIC  YHUCIOBBIE  JIaHHBIE,
npeACTaBICHHbIE B Ta0IUIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAHUS JAHHBIX CTATHCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbBIIEe 3HAYCHWS,
pa3max.

NmeTs mpencraBieHue O CIy4alHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIIHE
PEMETHBIE PE3YIIbTATHI:

N3Bnekate W mpeoOpa3oBbIBaTh WH(OpPMAIMIO, MPEICTABICHHYIO B BHUIC
TabJIULl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTelIel: CpeIHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAUEHHUH U YaCTOTHI COOBITUIA, B TOM YHCIIE IO
pe3yiabTaTaM U3MEPECHHUN 1 HAOIIOACHUT.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITHI B ONBITaX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIYYaHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YicIIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOECTBO,  BBINOJIHATH
omepanMyd HaJ MHOXXECTBAMH: OOBEAWHEHUE, TIEpeceueHue, IOMOTHEHHE,
MIEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Ncnonws3oBaTk rpaduueckoe nNpeacTaBIeHue MHOXKECTB U CBSI3€H MEXK/ly HUMHU
JUISL OMIMCAHMS MPOLECCOB U SIBJICHUW, B TOM YHUCJIE IPU PELICHUH 3aJa4 U3 IPYTUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

K koniy oOydenus B 9 kiacce o0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

N3Bnekats u npeoOpa3zoBbIBaTH HH(DOPMALIHIO, IPECTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJE TAOJIUI, AMarpaMm, rpaduKoB, MPEICTABIAThH JaHHbBIE B BUJIE
Talbaul, Juarpamm, rpauKkoB.



PemaTte 3amaum OpraHuM3OBaHHBIM NEpPeOOPOM BAPUAHTOB, a TaKKE C
MCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUI U METOJIOB.

Hcnonb3oBaTh OMUCATENIBHBIE XAapAaKTEPUCTUKU [JI1 MAaCCUBOB YHCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEIHUE 3HAYECHUS U MEPbI PACCEUBAHMUS.

HaxoauTe 4acTOThl 3HAUEHU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU, B CEpUIX
UCIIBITAHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE W O paClpelesicHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
pUpOJIe U OOIIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 1
OmucaTensRas CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpados 4 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 5 2 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
ITPOIT'PAMME




8 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM mudpoBLIE
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 7 kmacca 4 nommorexa O
https://m.edsoo.ru/7f417{b2
) OrnmcarenpHas cTaTUCTHKA. PaccenBanue 4 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTsa 4 bu6moreka [IOK
https://m.edsoo.ru/7f417{b2
4 BeposiTHOCTE citydyaitHOTO COOBITHS 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro rpadon 4 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C 5 o 8
TIYHAHIHE CODRITHA https://m.edso0.ru/7f417f62
bu6 OK
7 O0o0011enre, cucTeMaTH3anus 3SHaHUH 4 2 nommorexa I
https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 ) 1

I[TPOTPAMME




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
b K
1 [ToBTOpenue kypca 8 kmacca 4 nommorexa O
https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTh 4 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a302
b K
4 Ucneitannsa beprynnu 6 1 nomHorexa LO
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUYMHA 6 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O06o01enne, KOHTPOJIb 10 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34 1 )

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Ne i/ Tema ypoka Konrpoiabubie | IlpakTuyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
1 [IpencraBnenune 1aHHBIX B TAOIUIIAX 1 bubmmorexa LOK
https://m.edsoo.ru/863ec1{8
) [IpakTHueckuie BEIYUCIECHUS 110 1 bubnuoreka [IOK
TaOJIUYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 N3BrieueHne u uHTEpIpETALMS 1 bubmuorexa [JOK
TaOUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktuueckas padota "Tabmuipr" 1 1
I'paduueckoe npencraBieHrne JaHHBIX B
pad pei 8 bu6mmoreka [{OK
5 BHJIC KPYTOBBIX, CTOJIOMKOBBIX 1
https://m.edsoo.ru/863ed18e
(cToJIOUATHIX) TUAarpamMm
6 UTeHne ¥ TOCTPOCHHUE AUATPAMM. | bubnuoreka [JOK
[Tpumepsl neMorpaguvecKux quarpamMmm https://m.edsoo.ru/863ed602
7 [IpakTuueckas padota "/[uarpammsbr" 1 1 bubmorexa HOK
https://m.edsoo.ru/863ed72e
g Uucnossie Habopbl. CpenHee | bubnunoreka [JOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. CpenHee | bubnunoreka [JOK
apupmeTnyecKoe https://m.edsoo.ru/863ed846
10 Menuana yrcnoBoro Habopa. 1 bu6mmoreka [JOK

Y CTOMYHNBOCTh MEAAHEI

https://m.edsoo.ru/863edb3e




Menuana yrcioBoro Hadopa.

11
Y CTOMYUBOCTD MEIUAHBI
2 [TpakTuaeckas pabora "Cpennane bubnuorexa [JOK
3HaYeHUS" https://m.edsoo.ru/863edcba
13 Hawubonbiiiee 1 HAMMEHbIIIEE 3HAYCHHS bubmmorexa [IOK
9HCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGonpiiee u HauMeHbIlIee 3HAYCHHS
yucioBoro Habopa. Pazmax
s HauGonpiiee u HauMeHblIlIee 3HAYCHHS
yucioBoro Habopa. Pazmax
KonTtponsHas pabota no temam
" bubmuorexa [JOK
16 [Ipencrasnenue nanubix. OnucarenabHas
" https://m.edsoo.ru/863ee390
CTaTUCTUKA
. bu6mmoreka [IOK
17 CrnydaifHasi ”3BMEHYUBOCTD (TTPUMEPHI)
https://m.edsoo.ru/863eedbc
. bu6mmoreka [IOK
18 YacToTa 3HaUYEHUN B MaCCUBE JaHHEIX
https://m.edsoo.ru/863ee69c
bu6mmoreka [JOK
19 r
PYHIHPOBIA https://m.edsoo.ru/863e9d0
20 I'ucrorpammel
21 I'ucrorpammel bubmorexa HOK
https://m.edsoo.ru/863eeel c
” [IpakTuueckas pabora "Crnyuaiinas bubnnoreka [JOK
U3MEHYUBOCTR" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmnna, pebpo. [IpencraBnenue bu6nuoreka [IOK

3aJjauy ¢ MOMOIIIBIO rpada

https://m.edsoo.ru/863eef52




Crenensp (BaJIGHTHOCTD) BeplIUHBL. Yucio

. bubmmoreka [JOK
24 pEbep u cymmapHasi CTeNeHb BEPILUH. 1
https://m.edsoo.ru/863efOba
Ienp u nuxn
55 Hens u muko. [Tyts B rpade. | bubnmoreka [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBieHre 00 OPUCHTHPOBAHHBIX | bubnuoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
27 Cny4aitHblii OTIBIT U CIIy4aiiHOE COOBITHE 1 brbnmorexa [TOK
https://m.edsoo.ru/863ef4d4
BepositHOCTh M yacToTa coObiTUA. Postb
)3 MaJIOBEPOSITHBIX U MPAKTUYECKU 1 bubnuoreka [IOK
JIOCTOBEPHBIX COOBITHI B PUPOJIC U B https://m.edsoo.ru/863ef646
oOuiecTBe
29 Mosera u urpajibHas KOCTb B TEOPHH |
BEPOSITHOCTEN
30 [IpakTuueckas padota "Hactora | bubnuoreka [IOK
BbINaJeHUA opia' https://m.edsoo.ru/863ef8a8
KountponsHas pabota no temam
" . bubmuoreka [JOK
31 Crny4aiiHasi ”BMEHUYHUBOCTD. [ padsbl. 1
. " https://m.eds00.ru/863f0186
BeposTHOCTB cllydyaltHOTO COOBITHUS
0 [ToBTOpEHME, 000OIICHNE. | bubnnoreka [JOK
IIpencraBnenne JaHHBIX https://m.edsoo.ru/863efa24
1 [ToBTOpenue, 0606menue. OnucarenbHas | bubnnoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 IToBTOpenue, o6oOeHne. BepostHocTh | bu6nuoreka [IOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
uugpoBbie
Nen/m | Tema ypoka Kourpoububie | IIpakTHyeckue op
Bcero oOpa3oBartejibHbIE
padoTsbI padoThI
pecypchl
| [IpencraBnenune ganapIx. OnucaTenbHas | bubmmoreka [{OK
CTATUCTHUKA https://m.edsoo.ru/863f029¢
) Crnyuaiinast ”3BMEHUUBOCTh. CpeHue | bubnuorexa [JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyaaiiabie coObITHA. BeposiTHOCTH 1 1 bubnuotexa [JOK
4aCTOThI https://m.edsoo.ru/863f0578
4 Knaccuueckne moaenu Teopuun | bubnuotexa [JOK
BEPOSITHOCTEN: MOHETA U UTPAJIbHASI KOCTh https://m.edsoo0.ru/863f076¢
5 OTKIIOHEHIA 1 bubmoreka [IOK
https://m.edsoo.ru/863f0a50
6 Jlucniepcust YrcIIoBOTO Habopa 1 bubmorexa OK
https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO | bu6mmoreka [JOK
Habopa https://m.edso0.ru/863f0bfe
bubnuoreka [JOK
8 JlnarpaMmbl paccerBaHUs 1
https://m.edsoo0.ru/863f0eab
9 MHO0KeCTBO, ITOAMHOKECTBO 1 Eubmorexa HOK
https://m.edso0.ru/863f1180
10 Onepanuu HaJ MHOKECTBAMM: | bubnmoreka [JOK

O6I>CI[I/IH6HI/IC, nepeceucHue, JOMOJIHCHUEC

https://m.edsoo.ru/863f143c




CaoiicTBa onepanuid HaJl MHOKECTBAMU:

bubnuoreka [IOK

11 IIEPEMECTUTEILHOE, COYETATEIBHOE,
https://m.edsoo.ru/863f1784
pacrnpenenuTenbHOe, BKIIOUEHUS
bu6mmoreka [{OK
12 I'paduueckoe mpeacTaBIeHHEe MHOXKECTB
https://m.edsoo.ru/863f198¢c
KonTposnsHast paboTa o Temam
13 n n
Craructuka. MHOXecTBa
14 OneMeHTapHble coObITHS. CyJaitHbie bubnuotexa [JOK
COOBITHS https://m.edsoo.ru/863f1dec
s biaronpusTcTByIOIME 3IEMEHTAPHBIE bubnuoreka [JOK
coObITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
16 biaronpusTcTByOIMME 3IEMEHTApHBIE bubnuoreka [JOK
coObITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1f72
OnbITHI ¢ pABHOBO3MOXHBIMHU
. . bu6moreka [IOK
17 AJIeMEHTapHBIMH COOBITUsIMU. CrydaitHbII
https://m.edsoo.ru/863f21ca
BBIOOD
OnbITHI ¢ pABHOBO3MOXHBIMHU
.. bu6mmoreka [JOK
18 AJIeMEHTapHBIMH COOBITUsIMU. CrydaitHbII
https://m.edsoo.ru/863f21ca
BBIOOD
[Ipaktrueckast pabota "OIMBITHI C
bu6mmoreka [JOK
19 PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
" https://m.edsoo.ru/863f235a
COOBITHSIMU
20 Jlepeso bubnuoreka [JOK
https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €IMHCTBEHHOCTh MYTH,
P N . bubmuoreka [JOK
21 CYILECTBOBAaHUE BUCAYEH BEPIINHBI, CBSI3b

MEX/]ly YHCIIOM BEpPILIMH U YUCIOM pEdep

https://m.edsoo.ru/863f2bac




bubnuoreka [IOK

22 [IpaBuiio ymMHOXEHUS
https://m.edsoo.ru/863f2cd8
23 [IpaBuio yMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/863f2e36
24 [TpoTHBOIOIOKHOE COOBITHE bubmmorexa [OK
https://m.edsoo.ru/863f2f8a
)5 Huarpamma Ditnepa. O0bequHEHNE U bubnuorexa [JOK
nepecevyeHre coObITHI https://m.edsoo.ru/863f3214
26 HecoBmecTHbie coObITHS. DOpMyna bubnuotexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTHabie coObITHSI. DOpMyna bubnuotexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBusIO YMHOXEHHUS BEPOSTHOCTEN.
bu6moreka [IOK
28 YcnoBHas BepoATHOCTh. He3aBucumeble
https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuino yMHOKEHUS BEPOSITHOCTEN.
bubmoreka [IOK
29 VYcnoBHas BeposTHOCTh. HezaBucumsie
https://m.edsoo.ru/863f3b06
COOBITHS
30 [IpencraBnenue cnyd4aitHOTO SKCIIEpUMEHTA bubnuoreka [JOK
B BUJIE IEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciy4aitHOro SKCIepUMEHTa bubnuoreka [JOK
B BUJIE IEpEBa https://m.edsoo.ru/8631f3120
0 [ToBTOpenue, o6o6menue. [Ipeacrapienne bubnuoreka [JOK
maHHbIX. OnucareabHas CTaTUCTUKA https://m.edsoo.ru/863f4128
33 [ToBTOpenue, 0606menue. I'padml bubmmorexa [TOK

https://m.edsoo0.ru/863f4312
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
undposbie
Ne i/ Tema ypoka Kourpoububie | IIpakTHyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 [IpencraBnenue JaHHBIX 1
https://m.edsoo.ru/863f47ea
2 OrnucarenpHas CTaTUCTUKA 1 bubmorexa HOK
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUSIMU 1
HezaBucumocts coObITHi 1
bu6moreka [IOK
5 KombOunaTopHOE MpaBmiIo YMHOKEHUS 1
https://m.edsoo.ru/863f4el6
6 [TepecranoBku. @akropuan. Coueranus u | bubnuoreka [IOK
YUCJIO COYETAHUI https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 T I1 1
peyroJbHiic Hackal https://m.edsoo.ru/863f5014
[IpakTuueckas padota "Beruncienue
g BEPOSITHOCTEHN C UCIOJIB30BAHUEM | 1 bubnuoreka [JOK
KOMOMHATOPHBIX (YHKIIUN SJIEKTPOHHBIX https://m.edsoo.ru/863£5208
Tadaui"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrnyyaitHblii BEIOOP TOUKH U3 GUTYPHI HA | bubnnorexa [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edsoo.ru/863f5884
OKPYXHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. | bubnuoreka [IOK
Crydaiinelii BBIOOp TOUKH U3 (PUTYypHI HA https://m.edsoo.ru/863f5a50




IUTIOCKOCTH, U3 OTPE3Ka, U3 IyT'H
OKPYXHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
Caydaiinerii BEIOOp TOUKH U3 (pUTrypsl Ha

bubmmoreka [{OK

i IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'U https://m.edsoo.ru/863f5bfe
OKPY>KHOCTHU
I'eomeTpuueckas BEpOSITHOCTb.

12 Crny4daifHbli BBIOOpP TOYKH U3 (PUTYpHI HA bubnuoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'U https://m.edsoo.ru/863f5e10
OKPY>KHOCTHU

13 UcnwiTanue. Ycnex u neynaua. Cepust bubmuorexa [JOK
WCIIBITAaHUH JI0 TIEPBOTO ycIiexa https://m.edsoo.ru/863f6162

14 UcnwiTanue. Ycnex u Heynaua. Cepust bubmuorexa [JOK
WCTIBITAaHUM JI0 IEPBOTO ycrexa https://m.edsoo.ru/863f6356

15 UcneiTanue. Ycnex u Heynava. Cepust
WCIIBITAaHUH JI0 TIEPBOTO ycIiexa

16 Ucnwitanusa bepuynnu. BepositHocTn bubnuoreka [IOK
cOOBITHH B cepuu UCIbITaHUK bepHymn https://m.edsoo.ru/863f64d2

17 Ucnwitanusa bepnynnu. BepositHocTu bubnuoreka [JOK
cOOBITHH B cepuu UCTbITaHUK bepHymn https://m.edso0.ru/863f6680

18 [IpakTruueckas padota "HcnbiTanus bubnunoreka [JOK
bepnymin" https://m.edsoo.ru/863f67de

19 CnyuaiiHasi BeJIMYMHA U paclpeiesieHue bubnnorexa [JOK
BEPOSITHOCTEH https://m.edsoo.ru/863f6b44

20 Maremarnueckoe 0XKUAAHUE U TUCTIEPCUs bubnunoreka [JOK

CIIy4aiiHOM BEJIUYHUHBI

https://m.edsoo.ru/863f6da6




IIpuMeprl MaTEMaTUYECKOTO OKUJAHUS

bubmuoreka [JOK
21 KaK TEOPETHYECKOr0 CPEIHEr0 3HAYCHUSI
https://m.edsoo0.ru/863f6f86
BCIUYUHBI
bubmmoreka [{OK
22 IlousaTue o 3aKk0HE OOJIBIINX YHCEI 1
https://m.edsoo.ru/863f72c4
o N3mepenue BeposITHOCTEN ¢ TOMOIIBIO bubnuorexa [JOK
4acToT https://m.edso0.ru/863f7652
bubmmoreka [{OK
24 IIpuMeneHue 3aKk0HA OOJIBIINX YHCET
P https://m.eds00.ru/863£7116
)5 O6o01enue, cucTeMaTr3alys 3HaHUH. bubmuorexa [JOK
[IpencraBnenue JaHHBIX https://m.edsoo.ru/863f783c¢
26 O0o001Ienre, cucTeMaTH3aus 3HaHUH.
OmnucarenpHast CTaTUCTHKA
O0o001Ienne, cucTeMaTH3aus 3SHaHUH.
bu6mmoreka [IOK
27 [IpencraBnenue nanHbix. OnucaTeabHass
https://m.edsoo.ru/863f893a
CTaTHCTHKA
)3 O06o06meHre, cucTeMaTrH3alys 3HaHH. bubmuorexa [JOK
BeposaTHOCTB City4aitHOTO COOBITHS https://m.edsoo.ru/863f7ade
O0o0011enre, cucTeMaTH3aus 3SHaHUH.
. bu6mmoreka [JOK
29 BeposTHOCTE cilyualiHOTO COOBITHSI.
https://m.edsoo.ru/863f7¢9c
DIeMEeHThl KOMOMHATOPUKH
30 O0001Ienne, cucTeMaTH3aIis 3SHaAHUH. bu6mmoreka [JOK
DneMeHTbl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
O00011enre, cucTeMaTH3aIis 3SHAHUH.
. bubmuoreka [JOK
31 OneMeHThl KoMOUHaTopuku. CiyyaiiHbie
https://m.edsoo.ru/863t8408
BEJIMYMHBI U pacipeieseHus
1 O06o0menre, cucTeMaTr3anus 3HaHHH. bubmuoreka [JOK

CrydaiiHble BEJIMYMHBI U paclpeaesCHHs

https://m.edsoo.ru/863f861a
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTb U cTaTUCTHKA
Uutare uHQOpMalMio, TMpEeACTaBICHHY0O B  Taliulax, Ha
s 1 quarpaMmax, TpeACTaBisATh JaHHBIE B BHUJAEC TaOJUIl, CTPOUTH
JyarpamMmsl (CTOJIOMKOBBIE (CTOI0YAThIE) U KPYrOBbI€) IO MACCUBAM
3HAYEHUI
- OnuceiBaTh W HMHTEPIPETUPOBATH pEalbHBIC YHCIIOBHIE JIaHHEBIE,
MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
HUcnonw3oBath 11 OMHMCAHUS ~ JAHHBIX  CTATUCTUYECKHUE
5.3 XapaKTEPUCTHKU: CpelHee aprupMeTHIecKoe, Mearana, HanooJIbIee
Y HauMeHbIlIee 3HaYCHHUsI, pa3Max
HNmets mpexacraBiaeHue o CaydyailHONM M3MEHUYMBOCTH Ha IMpPUMEpax
54 LeH, (U3UYECKUX BEIMYMH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh
IPEJICTaBICHUE O CTATUCTUYECKON YCTOMUNBOCTH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekath u mnpeoOpa3oBbIBaTh WHGOPMAIUIO, TIPEICTABICHHYIO B
5.1 BUJE TAaONMUIl, TUarpamm, rpadukoB, MpPeACTaBIATh JaHHBIE B BHUJE
TabmauLl, JUarpamm, rpagukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNei:
5.2 CpeIHUX 3HAUYEHWHW M Mep paccewBaHHs (pa3Max, IUCIEpCcUs U
CTaH/IaPTHOE OTKJIOHEHHE)




53 HaxoauTh 9acTOTHl YUCIOBBIX 3HAYECHUH U YaCTOTHI COOBITHH, B TOM
' YHUCJIe MO pe3ysibTaTaM U3MEpPEeHUN U HaOJI0IeHU
Haxomuth BEpOSITHOCTH CilydallHBIX COOBITUM B OIBITAaX, 3Had
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B ONBITax C
PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUAMHU
5 s Wcnonp3oBare  rpaduueckue  MOJAEIHM:  JACPEBO  CIIy4aifHOTO
' SKCIIEPUMEHTA, TarpaMMbl Diliepa, YiciIoBas npsiMas
OnepupoBaTh MOHITHSAMHU: MHOXXECTBO, MOJMHOKECTBO; BBITOJIHITH
56 omepaly  HaJl MHOXECTBaMH: OOBEJAMHEHHE, TIepeceycHue,
' JIOTIOJTHEHNE; TMEPEUMCISATh JBJIEMEHThl MHOXKECTB, IPUMEHSTH
CBOICTBAa MHOKECTB
Hcnonws3oBath Trpaduueckoe MPEACTaBICHHE MHOMXECTB M CBs3el
5.7 MEXIY HUMU JUIsl OTTMCAHMS MTPOIECCOB U SIBJICHHI, B TOM YUCJIE TIPU
peleHny 3a1a4 U3 Jpyrux yueOHbIX MMPEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarh u npeoOpa3oBbIBaTh MHGOPMAIUIO, TPEIACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHHMKAX B BHAE TaOdHIl, AUarpaMM, rpagukos,
IPEJCTaBIISTh JaHHBIE B BUJIE TaOIUII, AUarpamMmm, rpadukos
- Pemats 3amaun opraHM30BaHHBIM [1epeOOPOM BapUAHTOB, a TAKXKE C
' UCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METO/IOB
Hcnonp3oBarh oOmNucaTeabHbIE XapaKTEPUCTUKUA JUIsl MacCHUBOB
5.3 YUCJIOBBIX JAaHHBIX, B TOM YHUCJIE CpPEIHHUE 3HAUYECHHUS U MEpbI
paccenBaHus
s4 HaxonuTh 4acTOThI 3Hau€HUN M YACTOTBHI COOBITHS, B TOM UHCIE
' MOJIL3YSCH pe3ybTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOIIOACHUN
ss Haxonuth BepoOSATHOCTH CIy4ailHBIX COOBITHI B M3yYEHHBIX OTIBITAX,
. B TOM YHUCJIE B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUI 0 MEPBOTO ycIiexa, B CEpusixX

ucnslTaHui bepHymm

HNMets npencraBiieHHE O CIIy4allHOW BEJIMYMHE W O PacIpeleicHUun

5.6

BEPOSTHOCTEH

Nmets mipeAcTaBiieHre 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YallHOW W3MEHYHMBOCTH M O POJIA 3aKOHa

OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

BeposiTHOCTE 1 cTaTUCTHKA

5.1

[IpencraBnenue JaHHBIX B BUJE TAOIUII, AMarpamm, rpadukoB. 3amoTHeHIE
Ta0JIHI], YTEHWE W TOCTPOCHHE TUarpaMmm (CTOJOMKOBBIX (CTONOUYATHIX) U
KpyroBbix). UreHme rpadukoB peanbHBIX TpolieccoB. 3BieueHue
nHpOpMAIMK W3 JWarpaMM W TaOJIWI, WCIOJIb30BAHWE W WHTEPIPETALUS

MaHHBIX

52

OmnuncarenbHasg CTaTUCTUKA: cpeaHee apI/I(bMCTI/I‘IeCKOC, MCJMaHa, pa3Max,
HauOoJblllee W HauMEHbIIee 3HAYEHUS Ha60pa YUCJIOBBIX JaHHBIX.

[Tpumepsl ciiydailHON U3MEHUYUBOCTH

5.3

CrnydaifHBIA DKCIIEPUMEHT (OIBIT) U cllydaiiHOe coObITHE. BeposTHOCTh H
yacToTa. Pojb ManoBepoOSATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B

IIpHUpoJC U B O6H.[€CTB€. Momnera u HUrpajibHas KOCTb B TCOPpUH BepOHTHOCTeﬁ

54

I'pad, Bepmmna, pebpo. Crenens BepmuHbl. Uncno pédep u cymmapHas
crenieHb BepiuuH. [Ipencrasienue o cBsznoctu rpada. Lenu u nukost. [Tyru
B rpadax. OO6xoxm rpada (sitnepoB myrth). I[lpencraBinenue 00

OpUEHTHPOBaHHOM rpade. Pemenue 3aau ¢ nmomorpio rpagos

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




5 BepostHOCTB U cTaTUCTHKA
5.1 [IpencraBnenne JaHHBIX B BUIE TaOJIUL, TUarpaMm, rpadukoB
- MHO€ecTBO, 3JEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Omnepanuu Haj
' MHO’K€CTBaMU: 00bEAMHEHNE, IIEPECEUECHUE, JOTIOTHEHUE
53 CaoiicTBa onepauuii HaJ MHO>KECTBAMMU: MIEPEMECTUTEIIBHOE,
' COUETATENIbHOE, PaclpeeIuTEIbHOE, BKIIOUEHUS
s4 Hcnonb3oBanue rpaduyueckoro MpencTaBICHUs] MHOKECTB ISl ONMCAHHS
' peaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELIEHUN 3a/au.
5 N3mepenune paccenBaHus JaHHBIX. JlMcTiepcHsl U CTaHIAPTHOE OTKIOHEHUE
' YHCIIOBBIX HAO0OPOB. JlnarpaMma paccenBaHus
DneMeHTapHbIe COOBITHS CiIy4ailHOro ombita. CioydaliHble COOBITHS.
56 BepositHocT  coObITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
' coObiTusiMu. CrnydaiiHblii BbIOOp. CBSI3b MEXIy MAaJOBEPOSITHBIMU U
MPaKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiiCTBa Ja€peBbEB: EIMHCTBEHHOCTh ITYTH, CYIIECTBOBAaHUE
5.7 BHUCSUEH BEpIIMHBI, CBA3b MEXKAY YHCIOM BEpIIMH U 4YHUCIOM pEdep.
[IpaBusio ymHOXkeHus. Pemenne 3amay ¢ momoinsto rpadoB
[IpoTuBomnonoxusie coObiTusA. Jmarpamma Oiinepa. OObenuHeHUEe U
5.8 nepecevyeHre coOwbrTHil. HecoBmecTHble coObITHS. Dopmyrna ClIOXEHUS
BEPOSITHOCTEN
5.9 Ycnosnas BeposiTHOCT. [IpaBuiio ymHoxxenus. HezaBucumblie coObITUS
[IpencraBnenue »skcrepuMeHTa B BHUAE JepeBa. PemieHue 3amad  Ha
5.10 HaX0JACHUE BEPOSTHOCTEH C IOMOIIIBIO IEPEBa CIIy4aliHOTO SKCIIEPUMEHTA,
JarpaMm DJiiepa
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 BeposTHOCTE M cTaTuCTHKA
[IpencraBienue faHHBIX B BUAE TAOIUII, TUarpamMm, rpadKoB, MHTEPIIPETALIUS
5.1 MaHHBIX. UTeHHe U MOCTpOeHHE TadNuIl, AUarpaMM, rpaduKoB MO peaJbHbIM
JTAHHBIM
5.2 IlepecTanoBkM U pakTOpUal
5.3 CoueTtaHus U YUCIIO COUYETAaHUN




5.4 Tpeyronpauk [lackans. Pemenne 3a1ad ¢ UCoib30BaHUEM KOMOUHATOPHKHU

55 I'eomerpuueckas BeposTHOCTh. CiydallHBIA BBIOOp TOUKH M3 (PUTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU

5.6 Wcnpitanue. Yenex u Heynava. Cepusi HCIIBITAaHUH /10 IEPBOTO ycIexa

57 Cepus ucnbitTanuii bepuymin. BeposiTHOCTH COOBITUI B CEPUU HCIIBITAHUUN
' bepnymm

5.8 CrnyyaiiHas BeIMUYMHA U pacpeelieHue BEpOATHOCTEN

- Maremaruueckoe oxujgaHue U jucnepcus. llpumepbl MareMaTH4ECKOTro
' 0’KHUJaHMS KaK TEOPETUUECKOT0 CPETHETO 3HAUECHUS BETUMUMHBI

510 MareMaTtnueckoe OXUIAHUE W JUCIEpPCUs CIyYalHOW BEIWYUHBI «YHUCIIO

YCIIEXOB B CEpUH UCIIBITAHUN bepHymum»

5.11

[Tonsatue o 3akoHe OosbmIUX yucen. M3mepeHne BeposSTHOCTEH ¢ TMOMOIIBIO

yacToT. Posb 1 3HaueHue 3akoHa OOJIBLINX YKCE B IPUPOJIE U 00IIeCTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoOBaHUA

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

YMeHHne omnepupoBarb IMOHATHAMHU: MHOKECTBO, IOJAMHOYKECTBO,
omepanuy HaJl MHOKECTBAMHU; YMEHHE ONEPUPOBATH MOHATHSAMU: Tpad,
CBSI3HBIU rpad, 1epeBo, LUK, IPUMEHSITH UX TP PELLIEHUY 3a/1a4; YMEHHE
WCII0JIb30BaTh TpaUuecKoe MPEeACTaBIEHUE MHOXECTB Ui ONUCAHUS
peaJIbHBIX MPOLIECCOB U ABIEHUN, IPU PELICHUN 3a7a4 U3 IPYTUX y4eOHBIX
IpEAMETOB

YMeHne onepupoBaTh IMOHATHIAMH: OIPENEIEHUE, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCcTBO; YMEHHE  pPACIO3HAaBAThb HWCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH NPUMEPBl W KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI

VYMmenne ONCpUPOBATH IOHATUAMU: HATYPAJIBHOC UYHUCIIO, IIPOCTOC H
COCTaBHOE YHUCJIO, IETUMOCTh HAaTypajIbHBIX YUCEIl, TPU3HAKHU JIETUMOCTH,
1IeTI0€ YKCIIO, MOIYJIh YMCIIa, OOBIKHOBEHHAS APOOb U JECATUYHAS IPOOb,
CTaHJAPTHBIN BUJI YUCIIA, pAllHOHAIBHOE YKCIIO, UPPALMOHATILHOE YUCIIO,
apudMETUYECKU KBaJPAaTHBIA KOPEHb; YMEHHE BBITIOJIHATH JACUCTBUS C
YHClIaMi, CPaBHUBATh M YHNOPAJOUYMBATH YUCIIA, MIPEICTABIATh YHMCIa Ha
KOOPJIMHATHOM TNPSAMOi, OKPYIJISATh YMCIIA; YMEHHE JeNaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue ornepupoBaTh MOHATUSIMU: CTENEHb C LENbIM IOKa3aTeleM,
apudmeTHyecKuil KBaJpaTHBIM KOpPEeHb, MHOTOWIEH, airedpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM cTereHu OoJbliie
€IMHUILIbI; YMEHHUE BBIMOJHATH pacuérsl Mo (Gopmynam, npeoOpa3zoBaHUs
HENbIX, TPOOHO-pAIIMOHATBHBIX BBIPAKEHUNM M BBIPAKEHUN C KOPHSMH,
pa3ioXKeHNUe MHOTOUJICHA HA MHOKUTEJH, B TOM YHCJIE C UCTIOJIb30BaHUEM
(hopMyI pa3HOCTH KBAIPaTOB U KBaJlpaTa CyMMbI 1 Pa3HOCTH

YMeHue ONCpUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C HCpCMeHHOﬁ;
YMCHHE pClIaThb JIMHENHBIE H KBaApaTHBIC YpPaBHCHUA, ,Z[pO6HO-
paduOHAJIBHBIC YPABHCHUA C OJHOH nepeMeHHoﬁ, CUCTCMbI JBYX
JIMHEWHBIX ypaBHeHHﬁ, JIMHENHbBIE HCPAaBCHCTBA U HUX CHCTCMBI,
KBaJApaTHBIC U ,Z[pO6HO—paI_II/IOHaJ'IBHLIC HEpAaBCHCTBA C OJIHOH HepeMeHHOﬁ,
B TOM YUCJIC IIPpHU PCHICHUU 3a1a4 U3 APYIUX NpCAMETOB U NPAKTUICCKUX
3ala4; YMCHUC HCIIOJIb30BATh KOOPAWHATHYIO NPAMYIO U KOOPAWUHATHYIO
IIJIOCKOCTB AJIA I/1306pa)KCHI/I}I pCIJ_ICHI/Iﬁ ypaBHeHPIfI, HCEPAaBCHCTB U CUCTEM




YMeHue omnepupoBaTh HOHATHAMH: (DyHKIMSA, Tpaduk (yHKIUH, HYIH
(GyHKIMHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pPACTaHU,
yObIBaHUs, HauOOJIbIIEe M HaMMEHbIEE 3HAYCHUS (QYHKIHH, yMEHHE
OTEPHPOBATH TMOHATUSAMH: TpsAMas NPOTOPLUOHATBHOCTD, JHHEHHAs
GbyHKuus, KBaapaTu4yHas (QYHKOUSA, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabota, runepooia; yMeHne CTpouTh rpaduku QyHKIHIA, NCTIOIb30BaTh
rpaduKy JUISL OTPE/ICICHUST CBOWCTB IMPOLECCOB M 3aBHCUMOCTEH, s
pemieHus 3a1a4 U3 JAPYTUX YYEOHBIX IMPEIMETOB M PEaJbHON JKHU3HU;
yYMEHHUE BBIpaKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMeHune OIICpUpPOBATH IIOHATHUAMMU: II0CJICAOBATCIILHOCTD,
apudmeTryeckas U TeoMeTpruyecKasi IpOrpeccuy; YMEHHE UCI0Ib30BaTh
CBOMCTBa IMOCII€0BATEIbHOCTEHN, (POPMYIIBI CyMMBI U OOILIETO YjieHa MpH
pelIeHnH 3aad, B TOM 4YMCIE 3a/a4 U3 JPYTUX Y4eOHBbIX MPEAMETOB U
pEaNbHOM )KU3HU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, 10U
U 4acTH, IBMKEHHE, paboTy, LIEHY TOBApPOB M CTOUMOCTH OKYIIOK U YCIYT,
HaJOr¥, 3aJauyd M3 OOJAcTH YIpaBJICHUS JHMYHBIMM M CEMEHHBIMU
(mHaHCaMM); yMEHUE COCTaBIISATh BbIPAKEHNUS, YpaBHEHMsI, HEPABEHCTBA U
CUCTEMBI IO YCIOBHUIO 33Ja4M, HCCJIEN0BAaTh IOJYYEHHOE DEIICHUE W
OLIEHUBATh MIPABJIONOA0OHOCTD NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh NOHATHAMH: (DUTYpa, TOUKA, OTPE30K, MPSIMas, JIyd,
JOMaHas, Yroj, MHOTOYIOJbHHK, TPEYrOJbHHK, pPaBHOOCAPCHHBIA U
PaBHOCTOPOHHHUI  TPEYrOJbHUKH, MPSIMOYTOJBHBIH  TPEYroJbHHK,
MeanaHa, OMCCEKTpHCa W BBICOTa TPEYrOJbHHUKA, YETHIPEXYrOJIbHUK,
napajiesiorpaMM, — poMO, TpPSIMOYTOJIBHHK,  KBaIpar,  Tpareus;
OKpPYXXHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; yMeHue peniath 3a/1a41, B TOM YHCJIE 3 TOBCEHEBHOM )KU3HH,
Ha HAXOXXJCHHE T'€OMETPUYECKHX BEJIMYUH C MPUMECHEHUEM H3yYCHHBIX
CBOMCTB (puryp u (HhakToB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PABEHCTBO (UTyp, pPaBEHCTBO
TPEYTrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YroJl
MEXAy TMPSMBIMHU, MEPIEHINKYSP, HAKIOHHAs, MPOCKIHs, Mojao0ue
¢buryp, mogoOHbIE TPEYrOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO TOYKH H
IpsIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPUIO U Tojo0ue duryp,
napauieTbHOCTh U NEPIEHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE
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YMmenue ONCpUPOBATh NOHATUAMU: TUINHA, PACCTOAHUC, YTOJI (BeJ'II/I‘lI/IHa
yriia, CHHyYC U KOCHUHYC yTJia TPCYTOJIBHI/IKa), momaab, YMCHUC OLICHUBATDH
pa3MEpbl MMPEAMCTOB U 00BCKTOB B OKpYyXarwumeM MHpE; YMCHUC
IMPUMCHATDH (I)OpMyJ'IBI NnepuMeTpa U mjiomaau MHOTOYTI'OJIBHUKOB, JJIMHBI
OKPY’XKHOCTH n Iiomaiaun Kpyra, o0BbeMa MMpsAMOYTOJILHOT'O
apaJiieJICnrIicaa, YMCHUC MMPUMCHAITH IMMPpU3HAKA PaBCHCTBA
TPCYroJIbHUKOB, TCOPEMY O CYMMC VIJIOB TpPCYrOJbHHKA, TCOPEMY




[Mudaropa, TPUrOHOMETPUUECKHE COOTHOLICHUS ISl BBIYMCICHUS UIMH,
pacCTOSIHUMI, TIIOIIAACH

12

YMmenue wu300pakaTe IUIOCKHE GUTYppl M HMX  KOMOWHAIUH,
MPOCTPAaHCTBEHHBIE (UIYpBI OT pyKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [10 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHMCAHUIO
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YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYIOJIbHAS CUCTEMA KOOPJMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA HA
YHCIIO, CKAJAPHOE IPOMU3BEICHHUE BEKTOPOB;, YMEHHME MCIOJIb30BaTh
BEKTOPBI U KOOPJMHATHI JUI MPEACTAaBICHUS JaHHbIX U PEIIeHUs 3a/1a4, B
TOM YHCJIE U3 IPYTUX YYEOHBIX IPEIMETOB U peabHOM KU3HU
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VYMmenne ONCpUPOBATH IIOHATHAMMU: CTOJIOMKOBBIE U KPYTOBBIC fHarpaMmali,
Tabnuipl, cpeaHee apudMeTHueckoe, MeauaHa, HaubOojbIIee U
HaMMEHbIIlee 3HAYEHUS, pa3Max YHCIOBOTO HAabOpa; YMEHHE H3BIIEKATH,
WHTEPIPETUPOBATH M MPEOOPA30BBIBATE UHPOPMAITUIO, TIPEICTABICHHYIO
B TaOJUIIaX U Ha IMarpaMMax, OTpaXarolllyl0 CBOMCTBA U XapaKTEPUCTUKU
pEabHBIX TPOIIECCOB W SBJIICHWI, YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYHHEI B OKPYXKAIOIIEM MUpE
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YMeHue onepupoBaTh TMOHATUSAMHU: CIy4alHbI ONBIT (CIIy4alHBII
OKCIIEPUMEHT),  JJIEMEHTApHOE COOBITHE  (PJIIEMEHTAPHBIH  HMCXOJ)
CIIy4allHOTO OIIBITA, CIy4aifHOE COOBITHE, BEPOATHOCTb COOBITUS; YMEHHUE
HaxXOJUThb  BEPOSATHOCTH  CIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSAMU; YMEHHE pEIlaTh 3a/1a4n
METOJIOM OpraHU30BAHHOIO Iepedopa M C HCHOJIb30BAHUEM IIpaBHJIA
YMHOXXEHHUS; YMEHHME OLICHUBAaThb BEPOSITHOCTU PEAIbHBIX COOBITHH U
ABJICHUH, [IOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUH B OKpYXAaOLIEM MHUPE M B >KU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX
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YMeHue BpIOMpaTh MOIXOIAIANA U3YICHHBIM METO/ ISl PEIICHUS 3aa4H,
NPUBOANTH TPUMEPHI MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIC U
KU3HU, Paclo3HaBaTh IMPOSIBICHHE 3aKOHOB MaTEMaTHKU B HCKYCCTBE,
OTHCHIBATh OTJICJbHBIC BBIJAIONINECS PE3YJbTaThl, MOJIYYCHHBIE B XOJE
pa3BUTHS MaTEMATHKU KaK HAYKH, TPUBOJUTH MPUMEPHI MAaTEMaTHUECKHUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA

1 Yucna v BIYMCICHUS

1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCEN

12 OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHBIE TEPUOTUICCKUE
' apoou

1.3 PanmonanpHblie yncna. ApudmMerndeckue onepamnyy ¢ paluoHaIbHBIMU YUCIIaMU

14 JelictButenbHble 4Yuclia. ApudMETHYECKHE OIepalud ¢ JACHCTBUTEIbLHBIMU
' IHCIIAMA

L5 [IpuOnmkEHHbIE BBIUMCICHUS, TMpaBWIa OKPYIJIEHUS, TPHUKUAKA U OICHKA
' pe3yabTaTa BEIYUCICHUN
2 AnrebpandecKkue BbIpaKeHHs

2.1 BbykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ uensiM nokazatesneM. CrTeneHb € pPalMOHAIBHBIM IIOKa3aTeJieM.
' CaoiicTBa CTeneHn

2.3 MHorousneHs!

2.4 AnrebOpandeckas 1po0b

)5 ApubMeTnuecKknii KOpeHb HaTypadbHOU cTeneHu. J{elicTBus ¢ apuMEeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Ienble u apoOHO-panmoHanbHbE ypaBHEHHMA. CHCTeMBl U COBOKYIHOCTH
' ypaBHEHHIA

19 Ienble u npoOHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Permrenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIe10BATENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN

4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyia CiI0kKHbBIX IPOLIEHTOB
5 OyHKIUU

Oynkius, cnocoOsl 3a1anus GpyHkuuu. ['paduk pynkuu. ObaacTe onpeneneHus u

51 MHO>eCTBO 3HaueHUH QpyHkmu. Hynu @ynkun. [IpomexyTkn 3HaKOMOCTOSTHCTBA.

o [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHUHUMYMBI (YHKIHU.
HauOoubiiee u HauMeHblee 3HaueHHE (PYHKIUU Ha TPOMEXKYTKE

6 KoopaunaTsl Ha IpsAMOil U IJIIOCKOCTH

6.1 Koopnunathas npsmas

6.2 JlexapToBbI KOOPAWHATEI HA IJIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue GUrypbl 1 X CBOICTBa

7.2 TpeyronpHuk
7.3 MHOTroyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpu4eCcKux BEIMYUH
7.6 BekTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader
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