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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
U UX pON B 00pa30BaHWU, HEOOXOIUMOM KaKIOMY 4esoBeKy. Bo3pacraeT uncio
npodeccuii, Mpyu OBJIAJICHUN KOTOPBIMU TpeOyeTCsi Xopolasi 6a3oBasi MOArOTOBKA
B 00JacTH BEPOSITHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKAa Ba)KHA IS
MPOAOKEHUsT 00pa30BaHMsI U [Tl YCTIEITHOM MpodecCHOHAIBHOM Kapbephl.

Kaxx b1t 4esioBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOT'O TIPUHSATHS PEIICHUS B YCIOBHUSIX HEJIOCTaTKa
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTalma HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOydaromuxcs GyHKIHOHATBHYIO TPAMOTHOCTb, BKJIIOUYAIOIIYIO B ce0sl B KAUECTBE
HEOTHEMJIEMOM  COCTaBISAIOIICH yYMEHHUE BOCHPHHMMATh M KPUTHYCCKH
aHAJM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOIUTh MPOCTECHIIINE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yu4eOHOM Kypce€ ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUsT JaHHBIX M3 PA3IMYHBIX cep KU3HM 0OIIecTBa U TOCYAapCTBa
npuoOIIaeT o0ydyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHU3aluud mnepebopa M mojcyéra yucia
BapHaHTOB, B TOM YHUCJI€ B MPUKJIAJHBIX 33aJladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKN U MUGPOBBIX TEXHOJOTUN. [Ipy M3ydeHUH CTATUCTHUKH H
BEPOSTHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOY4YaIOIIUXCA O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HccleqoBaHus, (GOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MHPOPMALIUU U 3aKJIAIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU LEISIMH B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposTHOCTh M CTATHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEIYIONINE COoJepKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
ommcareNbHAs CTATUCTUKA», «BepoATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne nmuann «lIpencraBieHue MaHHBIX U ONMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHl ¢ WHGMOpMAIMEil: oOT
YTeHWs] W WHTEpHpeTanuyl WHPOPMAINK, TMPEACTAaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, g0 cOopa, TPENCTAaBICHHWS ¥ aHalW3a aHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUUTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIIBUTaTh, apTyMEHTHPOBATh U KPUTHKOBATH IPOCTEHINNE T'MIOTE3HI,
pasMBIIUIATh HaJ (HAKTOpaMH, BBI3bIBAIOIIMMH HW3MEHUYMBOCTh, M OLICHMBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4alHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
WU3YUYEHHs] TEOPUU BEPOSITHOCTEN. DboJbIIOE 3HAYEHHUE HMMEIOT NPaKTHYECKHE
3a/1aHUs, B YACTHOCTH OIBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK MeEpa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydeHun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIEHUS  BEPOSITHOCTEM B CIy4YalHBIX
AKCHEPUMEHTAX C PaBHOBO3MO>KHBIMHU 3JEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh Oojee CIOKHBIC
3amauyn. B yudeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMHU U OCHOBHBIMH OIE€pALMSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npuUMepbl TPUMEHEHHs JUIsl pELICHUs 3a]lay, a TaKKE HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpPeIMETax.

B 7-9 xnaccax usydaercs y4eOHbI Kypc «BeposSTHOCTh U CTaTHCTHKa», B
KOTOpPBIM  BXOIAT paszensl: «lIpencraBineHne paHHBIX W ONMCAaTENIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JJeMEeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHI0 rpadoBy.

OO6pazoBatenbHas MporpaMMa OPUEHTUPOBAHA HA Pa3BUTHE TAPMOHUYHO
Pa3BUTOM JIMYHOCTH, COUETAIONIEH B ce0e MHTEIJICKTyalbHbIe U HPAaBCTBEHHBIC
Ka4yecTBa, CIOCOOHOM alaTHPOBATHCS K COBPEMEHHBIM YCIOBHSIM U JIOCTUTATh
ycriexa B pa3IudHbIX o0nacTsaX. BocrurarensHas coCTaBisIoNas mporpaMmbl
BKJIIOUAET B ce€0s1 MEpOIPUATHS, HAIIpaBIeHHbIC HAa (DOPMUPOBaHNE HPABCTBEHHBIX
LIEHHOCTEH, NMAaTPUOTU3MA, YBAXKEHUA K KYJIBTYPHBIM U UCTOPUYECKUM TPALULIUSAM,
a TaKXXe Pa3BUTHE aKTUBHOW I'PaKTAHCKOW MO3ULIUU.

B xone ocBoeHMs mporpaMMbl 00y4aronuecs MpuoOpeTaroT 3HAHUS U
HAaBBbIKH, HEOOXOAMMBIE JUISl YCIIEITHOW caMOpeain3aliuy B COBPEMEHHOM
obmectBe. Ocob0e BHUMaHUE YAENSETCS PA3BUTHIO TAKUX Ka4eCTB, KaKk
OTBETCTBEHHOCTb, CAMOCTOSITEIbBHOCTh, KPEATUBHOCTh, YMEHHE PAOOTATh B
KoMmaHe 1 3¢(eKTUBHO peniath 3a1a4u. Yepes CucTeMy BOCTIMTATENbHBIX
MEpOINpPUATUI 00yHarOUIUECS 3HAKOMSTCS C KyJbTYPHBIM U HCTOPHUYECKUM
HAaCJIEAUEM CTPAHbI, OCO3HAIOT BaXKHOCTh COXPAHEHUS HAIMOHAJIBHON
WJECHTUYHOCTH U TPAJULUN.



Ha usyuenue yueOHoro kypca « BepoITHOCTB U cTaTUCTUKaY» OTBOAUTCS 102
yaca: B 7 kinacce — 34 ygaca (1 gac B Henenmo), B 8 kinacce — 34 gaca (1 gac B
Henenmo), B 9 kinacce — 34 gaca (1 4ac B Hezeno).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUZAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiHEHHEe
Ta0JMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpaduKoB peabHbIX MpoleccoB. M3Bieuenue nHbpopManm u3
JUarpaMM U TaOJIMIL, UCTIONb30BAaHUE U MHTEPIIpETAUs JaHHBIX.

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

Crny4ailHeIil SKCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposiTHOCTh U
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yuciao pédep u cymmapHas
creneHb BepuuH. [IpencraBienue o ceszHoctu rpada. Llenu u muxnsl. [lytu B
rpadax. O6xon rpada (diiepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMouso rpados.

8 KUIACC

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

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXeCTBO. Onepaunu Haj
MHOECTBaMH: O0BEAUMHEHHE, MepeceueHue, aonoiaHeHue. CBoiicTBa orepauuii
HAJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCHpEAEIUTEIbHOE,
BKIItOUeHus. lcrmonb3oBaHue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB A
OMMCaHUS peajJbHbIX MPOLECCOB U SIBIICHU, IPU PELICHUH 3a]aY.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcust M CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMMa paccenBaHusI.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble COOBITHS.
BepositHoct  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuaiiHeiii BIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa [J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOKeHus. Pemienne 3a1ad ¢ momoIso rpagos.

[IpotuBononoxkupie coObiTud. [Juarpamma DOitnepa. OObeIUHEHHE W
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HeszaBucumeblie
coobiTuda. llpencraBienue skcrnepuMeHTa B BUJE JepeBa. Pemienue 3amau Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOUIBIO JepeBa CIy4alHOrO JKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KUIIACC

[IpencraBienne JaHHbIX B BuAe TaOmuuU, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne u nmoctpoeHue Tadbaul, auarpamm, rpaukoB 1o
pEaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHus U 4yucio couetanuii. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaaua. Cepusi UCHBITAaHUKA [0 TEPBOrO ycrexa.
Cepust ucnbiTanuit bepnymiu. BeposTHocTH cOOBITUH B CEpPUM  HUCHBITAHHM
bepnynn.

CnyuaiiHasi BeJIMYMHA W pacIpeelieHue BEpOsSTHOCTEH. MaremaTuueckoe
oxumanue u gucnepcud. [IpuMepbl MaTeMaTHYecKOro OKHUJAaHHUS — Kak
TEOPETHYECKOIO0 CPEAHEr0 3HAYEHUs BEIMYMHBI. MaTemMaTH4yecKoe OXUAaHUE U
JUCIIEpCUs  CIyYalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUHN
bepuynnny.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
qyacToT. Posib 1 3HaueHHe 3aK0Ha OOJIBIINX YHUCE B IPUPOJAE U OOILECTBE.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakJaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUU NPaKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM MHIMBHUAYAIBHOW TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PEUICHWH, pacCyXICHUW, YMEHUIO BHUJIETH
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTUYeCKON HayKd Kak c¢epbl 4YeToBeuYeCKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuUTaHHMe, (POPMHPOBAHHME KYJILTYPbl 310POBbA H
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(OPMUPOBAHHOCTHIO HABBIKA PEeQIIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B 00JJaCTH COXPAHHOCTU OKPY’KaIOIIEeW Ccpe/pl, IJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBHSX HEOINPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHHWA, B TOM UHUCJIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Joruyeckue AeicTBUA:

e BBISBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTAaHABIMBATH  CYMIECTBCHHBIW  IMPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIs OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIWMHUYHBIC, YacTHBIC M 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 CAMOCTOSITEILHO HECIOKHBIE JI0KAa3aTeIbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BApMAHTOB pEIICHMs, BbIOMpaTh Haubosiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBIMBATh MCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUIOB U (POPM IIpeiCcTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIASIMU;

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

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBAaTh PA3IU4YUE€ U CXOJICTBO MO3UIIMM, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U UHAWBUYIBHOU
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXaTh MPOIECC M pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJaJa B OONIUMH MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, aJITOPUTM pELIEeHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM HH(POPMAITUH.

CaMOKOHTpO.HI), AMOLIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA Ipoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHITh NMPUUYUHBI JOCTHXKEHUS WJIM HEIOCTUKEHHS UENH,
HAXOJUTh OMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

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

Uutate wuHbOpMalUIO, NPEJICTABICHHYIO B TaOaMIaX, Ha JgUarpaMmmax,
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 Ajis1 ONMMCAaHMS JAHHBIX CTATUCTUYECKHUE XapPAKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeAuaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIy4allHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEJIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYaroOmMICS TMOJTYYUT CICAYIOIIHNE
IPEMETHBIE PE3YIIbTATHI:

W3Bnekats W mnpeoOpa3oBbIBaTh MHPOPMAIINIO, TPEJCTABICHHYIO B BHUJE
TabJIULl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TIOMOINBIO CTATUCTUYECKUX IOKAa3aTeel: CPeIHHX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHWH M YACTOTHI COOBITHH, B TOM YHCIIEC
0 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIyYallHBIX COOBITHI B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOECTBO,  BBINOJIHATH
omepanMyd HaJ MHOXXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Ncnonw3oBaTh rpaduyeckoe MpeACTAaBICHUE MHOXKECTB W CBSI3€M MEXIy
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YHUCJIE MPU PELICHUU 3a7a4 U3
JIPYTUX y4€OHBIX MPEIMETOB U KYPCOB.

K koHmy oOyuenuss B 9 kJjacce O0OydYarolMiiCs MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:



W3Bnekate W 1npeoOpa3oBbiBaTh MHGOpPMALUIO, MPEACTABICHHYIO B
pa3IUYHBIX KWCTOYHMKAX B BHUJE TaOMuL, Iuarpamm, rpaduKoB, HpeICTaBIATH
JaHHBIEC B BUJI€ TaOIMII, TUArpaMm, rpauKoB.

PemaTte 3amauum OpraHuM30OBaHHBIM NEPeOOPOM BAPUAHTOB, a TaKKE C
HCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTeNbHbIE XapaKTEPUCTHUKU [JIi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEAHUE 3HAYEHUSI U MEPbl PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAU€HU M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH SJIEMEHTApPHBIMH COOBITUSIMU, B CEpUSIX
UCIBITAHUM 1O IEPBOIO ycrexa, B cepusix ucnbitTanuii bepuymnu.

Nmerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE W O paClpelesICHUU
BEPOSATHOCTEN.

HNmerps mnpencraBieHue O 3aKOHE OOJNBIIMX YHCENI KakK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YHCEN B
pUPOJIe U OOIIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 0] 8 1
fcaTeIbas cratuctuia https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadon 4 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienne, cucTreMaTH3anus 3SHaHUH 5 1 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 5




8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
b K
1 [ToBTOpenue kypca 7 kmacca 3 nommorexa 110
https://m.edsoo.ru/7f417fb2
) OrnmcarenpHas cTaTUCTUKA. PaccenBanme 5 1 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTBa 5 bu6moreka [IOK
https://m.edsoo.ru/7f417fb2
4 Brenenue B Teopuro rpadoB 6 bubmorexa OK
https://m.edsoo.ru/7f417{b2
5 BeposaTHOCTB city4aitHOTO COOBITHS 6 1 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 5
TyHAHHRIC COLRITHA https:/m.edsoo.ru/7f417fb2
bu6 OK
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 1 nosmotera I
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
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 BeTUYrHA 6 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O6o01enne, KOHTPOJIb 10 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2




IHOYPOYHOE IIVIAHUPOBAHHUE

7 xiaacc

Monyns 1. IlpencraBieHune TaHHBIX

Tema 1. TaOmuubI JaHHBIX

. [IpencrapiieHue qaHHBIX B TAOJIUIIAX

. HpaKTI/I‘-IeCKI/Ie BBIYHCIICHHUS 110 TAOJTHIHEIM JaHHBbIM

. I3Bneyenue u nntepnperanus TabIMYHBIX JaHHBIX

AW (N [—

. [IpakTrueckas padora no Teme "Taduuisr"

Tewma 2. /lnarpamMmbl

9]

. I'padmyeckoe npejcraBieHne JaHHBIX

(o)

. UTeHue 1 OCTPOECHUE JUarpamMm

. [Ipaktrueckas padora 1o teme "/[narpammer”

Monyns 2. OnmcaTenbHas CTATHCTAKA

Tewma 3. Cpennuie 3HAUCHHS

. UucnoBsie Habopel. CpemHee apudmerndeckoe

. UucnoBsie Habopel. CpemHee apudmerndeckoe

10.

MenuaHa 4MCI0BOro Habopa

11.

Y cTOHMUNBOCTE MEIHAHEI

12.

IIpaktrueckas padora mo Teme "Cpemane 3HadeHUs"

Tewma 4. Pazmax BEIOOpPKH

13.

Hawnbompiiee 1 HanMeHbIIIee 3HaYSHUS YHCIIOBOT0 Habopa

14.

Pa3max uncioBoro Habopa

15.

Brruucnenne pa3nuyHBIX XapaKTepUCTHK YUCIOBOTO Habopa

16.

Brruucnenne pa3nuyHbIX XapaKTEpUCTHK YUCIOBOTO Habopa

Moayns 3. CnyvaiiHas ©3MEHYHBOCTb

Tema 5. 'pynnupoBka

17.

CiryuaiiHast U3MEHYMBOCTB. [Ipumepsl

18.

Yacrora 3Ha4YeHU B MACCUBE JaHHBIX

19.

['pynmupoBka JaHHBIX




Tema 6. I'padmueckoe npencraBneHne
JTAHHBIX

20.

I'ucrorpammsl

21

. I'mcrorpammel

22.

[IpakTrueckas padota mo Teme "CiyuyaiiHast HK3MEHYUBOCTD"

Monyns 4. BBenenue B Teoputo rpadon

Tema 7. Benenue B Teopuio rpado

23.

OCHOBHBIE MTOHSTHSI TEOPUH TpadoB

24.

Crenens BepmuHbl. Yncno pedep 1 cyMmapHas CTereHb BEPIIH

25.

Hens u nuki. [Ipencrapienue o cBs3HOCTH Ipadha

26.

[Ipexacrasnenne 06 OpUEHTUPOBAHHBIX rpadax

Monyns 5. BepodaTHOCT U yacToTa
CIIy4aiHOrO COOBITHS

Tema 8. BepoarHocTb 1 yacToTa
CIIy4aliHOro COOBITHS

27.

CrnyyaliHbIH OIBIT U CIIy4alHOE COOBITHE

28.

BeposiTHOCTB M1 YacTOTa COOBITHS

29.

MoHnera u urpansHas kocth B TB

30.

IIpaxTrueckas padora mo Teme "Yacrora BemaaeHus opia”

Monyns 6. [ToBTopenue

Tewma 9. [ToBTOpeHmne

31.

IToBTOpenue, o6obmeHue. IIpencrarineHne TaHHBIX

32.

IToBTOpenue, 06obmenne. OmucaTenbHas CTATHCTHKA

33.

Wrorosast koHTpoNpHAs paboTa

34.

AHanm3 pe3yiabTaToB KOHTPOIHHON paboThI




8 kiace

Monyins 1. IToBTopenue kypca 7
KJj1acca

Tema 1.Cratuctuueckue
XapaKTEPUCTUKHU

1. [IpencraBienye TaHHBIX B BUAE TAOJIUI, Uarpamm, rpadukoB

2. Yucnossle Habopbl. CpenHee apupmernueckoe. Menuana. Pazmax.

3. Yucnossie Habopwl. Cpennee apudmernyeckoe. Meaunana. Pazmax.

Mopyns 2. OnucarenbHast
CTaTHCTHKA.

Tema 2. PaccenBaHnme JaHHBIX

4. OTKIIOHEHUS

5. Hucnepcus urcioBoro Habopa. CTaHmapTHOE OTKIOHEHWE
YUCJIOBOTO Habopa

6. JlnarpaMmbl paccerBaHUs

7. O6paboTKa TaHHBIX

8. IlpakTuueckas pabota "CO0p naHHBIX, UX 00paboTKa"

Monaynb 3. MHOXecTBa

Tema 3. MHoxkecTBa. Onepanuun
HaJl MHOXXECTBaMH

9. IlousTHe MHOXKecTBA. BUIBI MHOKECTB

10. I'padprraeckoe npeacTaBaeHUE MHOKECTB

11. Onepanuy Hai MHOKECTBAMU

12. CpoiicTBa onepanuii HaJ MHOKECTBAMH

13. Pemenue 3amau

Monyns 4. BBenenue B T€OpHIO
rpa¢os

Tema 4. I'pad u ero aneMeHTHI.
Bujsl rpagos

14. I'pa¢, BepinHa, pedpo. CreneHb BepIIuHbI




15. Hens u uka. [1yTs B rpade. IlpeacraBnenue o cBsizHoCTH rpada

Tema 5. [lepeBo

16. IlepeBo

17. CoiicTBa iepeBa: €IMHCTBEHHOCTD IyTH, CYILIECTBOBaHHE
BHCSIYEH BEPIINHBI, CBSI3b MEXK]Iy YUCIIOM BEPIIMH U YUCIOM PEOEp

18. CBoiicTBa epeBa: €IMHCTBEHHOCTD MyTH, CYILIECTBOBaHUE
BHCSIYEH BEPIINHBI, CBSI3b MEX]Iy YUCIIOM BEPIIMH U YUCIOM pEOEp

19. Pemenue 3amau

Monyns 5. BeposrHocTs
CITy4aitHOTO COOBITHS

Tema 6. DnemeHTapHbIE COOBITHS.
CrnydaifHple COOBITHS

20. Dnemenrtapubie coObiTusl. Ciydaiinbliii onbIT. CydaiiHbie
coObITHs. YacToTa cOOBITHS

21. braronpusTCTByIOIHKE deMEHTapHbIe COOBITHS. BepostHocTH
coObITHI

22. biaronpusTCTBYIOIIKE dJIEMEHTapHbIE COOBITHS. BeposTHOCTH
cOOBITHI

23. OnbITHI ¢ PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU.
CrydaifHbIN BBIOOD

24. OMBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMH.
CrydaifHbIl BBIOOD

25. IIpaktuueckas padoTa "OMnbITE ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMU"

Moayns 6. CityyaiiHble coObITHS

Tema 7. CoObITHSL.

26. Ilonstue ciyvaitHoro coobiTus. IIpoTHBONONOXKHBIE COOBITUS

27. O0beaMHEHNE U IIepeceueHre coObITUI

Tema 8. TeopeMms! ciiokeHUs U
YMHOKECHUS BEPOSITHOCTEN

28. HecoBmecTtHble coObITHS. DOpMya cI0KEHHs BEPOSATHOCTEH

29. IlpaBuiI0 yMHOKEHUS BEPOSTHOCTEN. Y CIIOBHASI BEPOSITHOCTb.




Hes3aBucumeie coObITHUSA

30. IlpencraBiieHue ciiydyailHOro 3KCIepUMEHTa B BUJIE JiepeBa

Monyis 7. O600meHue,
cucTeMaTu3anys 3HaHui

Tema 9. O06001IEHKE,
cucTeMaTu3anys 3HaHul

31. [loBTOopenue, o6o6menue. [IpencraBnenue JaHHBIX.
OnucarenpHas CTaTUCTUKA

32. IloBropenue, o6o0menue. I'padpl. BepostHocTh coObITHS

33. UtoroBas KOHTpoOJbHas paboTa

34. AHanu3 pe3yabTaToB KOHTPOJIBHOU pabOThI




9 kJjacce

Monyns 1. IloBTOopenue

Tema 1. IIpencraBienue JaHHBIX

1. IlpencraBieHne JaHHBIX B BUJE TAOIHII, AUAarpamMm, rpa)uKoB

2. UteHne M MHTEPIIPETAIHs] JAHHBIX Ta0JIUII, TMarpaMm, rpadukoB

Tema 2.HezaBucumeie cOOBITUSA

3. Onepanuu HaJl COOBITUAMU

4. He3aBUCUMOCTE COOBITHI

Mopyns 2. DneMeHTbI
KOMOMHATOPUKHU

Tema 3. IlpaBuna u Gpopmybl
KOMOMHATOPUKHU

. [IpaBuiia clI0KE€HNS U YMHOKEHUS

. IlepecranoBku. ®axropuan

. Coueranus u TpeyroyibHUK [lackas

0| Q| N[ n

. [Ipaktrdeckas padota "Beraucienne BeposTHOCTEH ¢
WCIT0JIh30BaHUEM (POPMYIT U TTpaBUII KOMOMHATOPUKH"

Monyns 3. 'eomerpuueckas
BEPOSITHOCTh

Tema 4. 'eomerpuueckas
BEPOSITHOCTh

9. Bo16op TOUKM U3 PUTYpHI HA MIIOCKOCTH

10. BeiOop TOukH U3 OTpe3Ka U IyTU OKPY>KHOCTH

11. Penrenne 3aJa4 Ha BBIYHMCIICHUC FeOMeTquCCKOﬁ BCPOATHOCTH

12. Pemrenne 3aJa4 Ha BBIYHMCIICHUC FeOMeTquCCKOﬁ BCPOATHOCTH

Monyns 4. Ucnbitanus beprynnu

Tewma 5. McnsiTanus beprymim

13. Ycnex u Heynava. McnipiTanue 10 epBOro ycrnexa

14. Ycnex u Heynava. McnipiTanue 10 EPBOro ycnexa

15. Cepust ucnipiTanuii bepnynnmn

16. Yucno ycniexoB B ucnblTaHusAX bepHymm




17. BepositTHOCTH COOBITHIA B UCTIBITAHUSAX BepHymn

18. IIpakTrueckas padota "Mcnbiranus bepuymmu"

Monyns 5. CnyvaitHasi BeIMYnHa

Tewma 6. CydaitHasi BenmuunHa

19. Ilpumepsl cirydyallHBIX BEIUUUH

20. Pacnipenenenue BEpOSITHOTCTEN CIIy4aitHOM BEITMYUHBI

21.MaremaTnyeckoe 0XKHIaHUE CIy4allHOM BETMYUHbI

22. lucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE

Tema 7. 3aK0H OOJIBIIINX YHCEIT

23. [MoadTHE 0 3aKOHE OOJBIITUX YUCE

24. IIpumeHeHue 3akoHa OOJIBIINX YHCEI

Monyns 6. [loBTOpenue

Tema 8. [ToBTOpeHne

25. IlpencraBneHne TaHHBIX

26. OnucarenbHas CTATUCTUKA

27. OnucarenbHas CTATUCTUKA

28. DieMeHThl KOMOMHATOPUKH

29. BeposATHOCTH CITy4aitHOTO COOBITHS

30. Beruucienue BEpOATHOCTEH COOBITHI

31. Beruucnenue BEpOSATHOCTEN COOBITHI

32. UtoroBasi KOHTpoJbHas paboTa

33. AHanu3 pe3yabTaTOB KOHTPOJIHHOU PabOThI

34. O60011IeHIE U CUCTEMATHU3AaIUs 3HAHUN




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 knacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTesIbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pe3ynbrara
5 BeposTHOCTh U cTaTHCTHKA
Uutare WHPOPMAIUIO, MPEACTABICHHYIO B TaONWIAX, HA JHArpaMMax,
5.1 MIPE/ICTaBIATh JAHHbIE B BUE TaOJIUILl, CTPOUTH AUArPaMMBbI (CTOJIOMKOBBIE
(cTosO4aTpie) M KPYroBbI€) MO MACCUBAM 3HAYCHHIA
59 OnuceiBaTh ©W  MHTEPIPETUPOBATH  PEATbHBIE YUCJIOBBIE JIaHHBIE,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons30Bath 11 ONMHMCAHUS JTaHHBIX CTATHCTUYECKHE XaPaKTEPUCTHKU:
5.3 cpenHee apudmeTudeckoe, MeauaHa, HAWOOJBIIEE W HANMCHbBIIEE
3HAYEHMs, pa3Max
HNmers mpencraBieHue O CIydallHOM M3MEHYMBOCTH HA IpUMeEpax IEH,
5.4 (GU3UYECKUX  BEIWYWH,  AHTPOMOMETPUYECKHX  JIAHHBIX,  HMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 kiacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHuUs
pe3ynbrarta
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekars u mnpeoOpa3oBbIBaTh WH(POPMALINIO, MPEACTABICHHYIO B BUE
5.1 TabnuI, auarpamMm, rpadukoB, MPEACTABIATh JAaHHBIE B BHUJE TaOJuII,
auarpamm, rpaukoB
OnuceiBaTh JJaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKa3aTeseil: cpeaHux
5.2 3HaUEHUN W Mep pacceuBaHus (pa3max, IUCIEPCUS U CTaHIAPTHOE
OTKJIOHCHHE)
53 HaxoauTh 4acTOTHI UMCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE
’ MO pe3yabTaTaM U3MEPEeHUN U HaOIIoAeHU !
Haxonuth BeposTHOCTHM CiydyallHBIX COOBITMI B  ONBITAX, 3HAad
5.4 BEPOSITHOCTH DJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OMNbBITaX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUAMU
55 Hcnonb3oBath rpaduyeckue MOJIENH: JEPEBO CIyUYaHOTO SKCIIEPUMEHTA,
' IrarpamMmsbl Diiiepa, YucaoBast mpsmast
5.6 OnepupoBaTh MOHATHSMHU: MHOYKECTBO, MOJMHOYXECTBO; BBINOJHATD




orncpanynu HaJd MHOXCCTBAMM: 06'beI[I/IHeHI/Ie, nepeCcCYCHUC, JOIOJIHCHUC,
NEPCUHUCIIATD 3JICMCHTBI MHOXXCCTB, IPUMCHATH CBOMCTBA MHOXKECTB

Hcnonb3oBath rpadudeckoe MPeICTaBICHHE MHOXKECTB M CBSI3EH MEXKITY

5.7 HUMU JUTSI OTICAHHS TIPOIIECCOB U SIBJICHHUH, B TOM YHCIIC MPU PEIICHUN
3a/1a4 U3 JIPYrux y4eOHbBIX MPEJAMETOB U KypCOB
9 kiacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNIbHON MTPOrpaMMBbl OCHOBHOTO 00I111ero 00pa3oBaHus
pe3ynbrara
5 BeposTHOCTh U cTaTUCTHKA
W3Bnexkatb u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TPEACTABICHHYIO B
5.1 pa3IMYHbIX HCTOYHMKAX B BUAE Talnui, JuarpamM, rpa@HKoB,
MIPEJICTaBJIATh JIAHHBIC B BHJIC TAOJIHII, TUarpamMmm, rpaguKoB
59 Pemate 3amaum opraHM30BaHHBIM TEPEOOPOM BAPHUAHTOB, a TaKKE C
' HCI0JIb30BaHNEM KOMOMHATOPHBIX TIPABHII U METOJIOB
53 Hcnons3oBath onucaTrenbHbIE XapaKTEPUCTUKH I MAaCCHBOB YHMCIIOBBIX
' JAHHBIX, B TOM YHCJIE CPEHUE 3HAYCHHS U MEPbl PacCEUBaHUS
54 Haxonuth 4acTOThl 3HAaYeHHM M YacCTOThl COOBITHS, B TOM YHUCIE
' MOJIB3YSICh PE3YJIbTaTAMH TIPOBEICHHBIX H3MEPEHUI U HAOII0ICHU
Haxonutb BepoATHOCTH CIy4aiiHBIX COOBITUI B M3yUYEHHBIX ONbBITAaX, B TOM
5.5 YHClieé B OMNBbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, B
CepUsX HCIIBITAaHUIl /10 IEPBOTO ycIexa, B Cepusix UcnbITanuit bepuysmium
56 Nmers mpencraBieHue O CiAy4aliHOW BeJIMYMHE U O pacHpelleieHUu
' BEPOSTHOCTEH
Nmers mpencrtaBieHne O 3aKOHE OOJBIIUX YHUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX

YUCCI B IIpUPOJC U OGH.ICCTBC




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 xkJj1ace
Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
5 BepostHOCTB U cTaTHCTHKA
[IpencraBnenne NaHHBIX B BUAE TAONHIl, IUarpaMM, rpadUKoB. 3amoJHEHUE
51 TaOJMIl, YTEHHWE M TIOCTPOCHHE JauarpamMm (CTOJOWMKOBBIX (CTONOYATHIX) W
' KpyroBbix). UteHue rpaukoB peajbHbIX IpoueccoB. M3pieuenue nudopmannu
U3 MarpaMM M TalJInll, UCII0JIb30BaHUE U UHTEPIpETaIHs JaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudMeTrndyeckoe, MeIuaHa, pas3max,
5.2 HauOoJblllee U HaUMEHbIIee 3HAYeHUs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIy4aiHOM M3MEHYMBOCTH
CnyyailHplii SKCIIEpUMEHT (OMBIT) M ciy4ailHoe coObiTHe. BeposiTHOCTE U
5.3 yactoTa. Poilb MalloBEpOSATHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoie u B oOuiectse. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pedbep u cyMMapHasi CTENEHb
54 BepmH. [IpeacraBnenue o cBa3Hoct rpada. Lenu u nukiel. [lytu B rpadax.
' O6xon rpada (sinmepoB myTh). IIpencraBienue 00 opueHTHpOBaHHOM rpade.
Pemenue 3aau ¢ nomolsio rpagos
8 kinacc
Kon [IpoBepsieMblii 37IEMEHT COJEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 IIpencraBneHye AaHHBIX B BUE TaOJIUL, TUarpaMm, rpadukon
59 MHOXeCTBO,  3JIEMEHT  MHOXECTBa, MOAMHOKecTBo.  Omepauuum  Haj
' MHO’KeCTBaMu: 00bEeIMHEHUE, IIepeceYeHue, TONOJHEHUE
53 CBoiicTBa omepauuii HaJl MHOXXECTBAMH: INEPEMECTUTENIbHOE, COYeTaTelIbHOE,
' pacrpeeInTeNIbHOE, BKIIOYEHUS
54 Hcnonbs3oBaHue rpauueckoro MpeiCcTaBIE€HUs MHOXECTB [Ull OINMCaHUs
' peabHBIX MIPOLECCOB U SABJICHUMN, IPU PEILICHUH 3aau.
55 W3mepeHne paccenBaHus JaHHbIX. Jlucmepcuss M cTaHAApPTHOE OTKJIOHEHHUE
’ YHCI0BBIX HAOOpOB. Jlnarpamma paccenBaHMs
OneMeHTapHble  COObITHS  ciy4aiiHoro ombita. ChoydailHble  COOBITHSL.
56 BepostHoct  coObITui. ONBITBI ¢  PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMU
’ coObitusiMu.  CoydaifHplii  BeIOOp. CBsi3b  MEXAY MaJOBEpOSATHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMU COOBITHUSMU B MPUPO/IE, OOILIECTBE U HAyKe
JlepeBo. CBolicTBa A€pEBbEB: €IUHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BHUCSIYEH
5.7 BEpIIMHBI, CBS3b MEKIY YHMCIOM BepmIMH M uyHuciaoM pebep. IlpaBuio
yMHOeHus1. Perienue 3a1a4 ¢ noMoIsio rpagos




[IpotuBomonoxkusie  coObiTusA.  [marpamma  Diinepa.  OObeauHeHue U
5.8 nepeceuenne coObiTuil. HecoBmectHpie coObitua. Dopmyna  CIOKEHUS
BEPOSITHOCTEN
5.9 YcnoBHas BeposiTHOCTb. [IpaBuiio ymHoxenus. HezaBucumbie coObITHSA
[IpencraBienue skcriepuMeHTa B BUJE JepeBa. PellleHne 3a1ad Ha HaX0XACHUE
5.10 |BeposiTHOCTEH C NOMOIIBIO JE€peBa CIy4alHOIO OSKCIEPUMEHTa, Juarpamm
Ditnepa
9 kiacc
Kon [IpoBepsieMbIil 2IIEMEHT COAECpKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBieHue naHHBIX B BUAE TaONIUll, Juarpamm, rpadukoB, UHTEpPIIpETALIUs
5.1 NaHHbIX. YUTeHHe M MOCTpoeHHe TalNul, AuarpamMM, rpaukoB IO peasbHbIM
TaHHBIM
5.2 [lepecranoBku U (hakTopra
53 CoueTanus U YUCIIO COYETaHUMN
5.4 Tpeyronbauk Ilackans. Pemenue 3amay ¢ ucmnoib30BaHuEeM KOMOWHATOPUKH
55 I'eomerpuueckast BeposTHOCTh. Ciy4ailHBI BBIOOp TOYKM W3 (QUTYpHl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AyTU OKPYKHOCTHU
5.6 UcnwiTanue. Ycnex u Heynavya. Cepusi HCTIBITAHHUH 10 MIEPBOTO ycrexa
57 Cepuss ucneitTannii bepHymau. BeposTHOCTH COOBITHIA B CEpUM HMCTBITAHUN
' bepnynnu
5.8 CnyyaliHasi BeIMUMHA U paclpeiesIeHHe BEpOSTHOCTEN
59 Maremaruueckoe oxugaHue U aucrepcus. llpumepsl MaTeMaTH4eCKOro
' OKUJaHHS KaK TEOPETHUECKOTO CPETHETO 3HAUCHHS BETUYHHBI
510 Matematuueckoe OXHMIAHHUE U JUCIEPCUS CIYy4alHOW BEJIMYUHBI '"Y4HCIIO
' yCIEXOB B cepuu uctnblTanuii bepuymam"
511 [Tonsitne o 3akoHe OojbmKUx uuced. M3MepeHune BEpOSATHOCTEH C MOMOIIBIO
' yacToT. Poib 1 3HaUeHne 3aK0Ha OOJIBIIMX YKCEN B IPUPOJIE U 00IIecTBE




MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOU
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHONM IPOTPaAMMbI OCHOBHOT'O 00IIEro 00pa3oBaHus
TpeboBaHUs Ha ocHoBe ®I'OC
1 VYMmenne OIICpHUPOBATH NOHATUAMHA: MHOKCCTBO, IIOAMHOXKECTBO, OIICpAlIUU

Ha/l MHOXXECTBAMH;, yMEHHE OIECpPUPOBATh MOHATHIMH: Tpad, CBSZHBINA
rpad, nepeBo, LMKI, MNPUMEHITh HUX MpPU pElIeHUU 3a/1ad; yMEHHe
HCIIOJIb30BaTh TrpapuyuecKkoe IpeACTaBICHUE MHOKECTB JUIsl ONHMCAHUS
peaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIIeHNH 3a]ad U3 IPYTUuX y4eOHbIX
MIpEAMETOB

2 YMeHHne onepupoBaTh MOHATHSAMM: OIPEIEICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCcTBO;  YMEHHME  PAaCclO3HAaBAThb HMCTHUHHBIE M JIOJKHBIE
BBICKA3bIBaHUS, IPUBOJUTh NPHUMEPBl U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHNS M OTPULIAHUS BBICKA3bIBAHUI

3 YMeHune omnepupoBaTh NOHATHAMHU: HATypaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTh HaTYPaJbHBIX YUCEIN, IPU3HAKU JEIIMMOCTH,
1[eJ10€ YHUCII0, MOJIYJIb YKcia, OOBIKHOBEHHAs IpoOb U JIeCATUYHAs JpoOb,
CTaHJAPTHBINA BUJ YMCJA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apudMETUYECKU KBaJpPAaTHBIH KOPEHb, YMEHHUE BBITIOJNHATH JCUCTBUS C
YUCJIaMH, CPABHUBATh W YNOPSAAOYMBATH YMCIIA, MPEJICTABIATh 4YUCIA Ha
KOOPAMHATHOW MPSIMOM, OKPYIJIATH YMCIIa; YMEHHE JENaTh NPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN

4 YMeHue omnepupoBaTh MOHATUSMH: CTENEHb C IEJIBIM IOKa3aTeseM,
apudmeTuyecKuil KBaJApaTHBI KOpEHb, MHOTOWIEH, aireOpanyeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENeHU OOJIbIlie
€IMHUILIBI; YMEHUE BBIMOJHATH pacdyeThl mo GopMmynam, mpeodpazoBaHus
HENbIX, JPOOHO-PALIMOHANIBHBIX BBIPAKEHUN M BBIPAKEHUNU C KOPHIMH,
pa3nokeHrue MHOTOWJIEHA HA MHOKUTENH, B TOM YHUCIIE C UCIIOJIb30BAHUEM
(hopMyI pa3HOCTH KBAIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

5 YMeHue ONCpUpPOBATH MNOHATUAMHU: YUCIIOBOC PABCHCTBO, YpPABHCHHC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HECPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC PpCLIaThb JIMHEWHBIE U KBaJApaTHbIC YpaBHCHMU, I[pO6HO-
padOHAJIBHBIC YpPAaBHCHUSA C O,I[HOI71 nepeMeHHoﬁ, CUCTCMbI BYX
JIMHEUHBIX ypaBHeHHﬁ, JINHEHHEIE HCpaBCHCTBA W HUX CHUCTCMBbI,
KBaJApaTHBIC U ,Z[pO6HO—paI_II/IOHaJ'IBHLIe HEPAaBCHCTBA C OJTHOM HepeMeHHOﬁ,
B TOM YHCJIC IIPU PCHICHUU 3a4dav U3 APYTrUuX IMPEeIMETOB U INPAKTHUICCKUX
3ala4; YMCHUC HUCIIOJIb30BATh KOOPAWHATHYHO IMPAMYIO U KOOPAWHATHYIO
IJIOCKOCTD JJIsA I/I306pa)KeHI/IH peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U CUCTEM

6 YMeHue omnepupoBaTh MOHATUAMHU: (PYHKIMS, Tpapuk (QyHKIUH, HYIH
(GyHKLIMU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHMS,
yObIBaHUs, HauOoJblllee M HaMMEHbIIee 3HAa4YeHUs (DYHKIHMM; YMEHUE
ONEepPHpPOBATh IMOHATUSAMH: NpsMas MPONOPIMOHAIBHOCTb, JIMHEWHas




¢GbyHkuus, KBaapatuyHas (GYHKUOUS, oOpaTHas MPOMOPLUOHAIBHOCT,
napaboJa, runepooIia; yMeHue CTpouTh rpaduku GpyHKIMIA, HCIIOIB30BaTh
rpaduKu Ui ONpEIENCHUS CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, Ui
pelieHust 3amad M3 JIpYyrux y4eOHBIX MPEIMETOB M PEalbHON KHU3HH;
yYMEHHUE BBIpaKaTh (HOpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHU

YMenue OIICpUPOBATH IIOHATHUAMMU: IIOCJICAOBATCIIbHOCTD,
apupMeTHIeCKasi U T€OMETPHUECKasl MPOTPECCHH; YyMEHHE HCIOJIb30BaTh
CBOMCTBA MOCJEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI U OOLIETO 4WIEHA MPH
pelIeHny 3a/1a4, B TOM YHUCIIE 3a7ad U3 APYrux y4eOHBIX MPEJIMETOB H
peaNbHOM )KU3HU

YMeHnue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YHUCII€ Ha MPOLIEHTHI, JOJIU
U 4acTH, ABMXKEHHUE, paboTy, LIeHYy TOBApOB U CTOMMOCTh MOKYIOK M YCIIYT,
HaJOr¥, 3aJayd M3 OOJacTH YNpaBICHUS JHMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJISITh BBIPAXKEHUSI, YpAaBHEHMsI, HEPAaBEHCTBA U
CHUCTEMBI IIO YCIIOBHIO 3aJa4d, HMCCIEAOBATH IOJIyYEHHOE pPEIICHHE U
OIICHUBATh MPaBAOINOI00HOCTh MOTYYEHHBIX PE3YyJIbTATOB

YMmenue onepupoBaTh NOHIATUSIMU: (QUTYpa, TOUKA, OTPE30K, IpsMast, JIyd,
JOMaHas, Yroj, MHOTOYIOJbHUK, TPEYrOJbHUK, PaBHOOCIPECHHBIN W
PaBHOCTOPOHHUN TPEYTrOJIbHUKH, IPSIMOYTOJIbHBIA TPEYrOJIbHUK, MEIUAHA,
OuccekTpuca 5 BBICOTA TpEYrojbHUKa, YETBIPEXYTOJIbHUK,
napajienorpaMMm, — pom0O,  TPSIMOYrOJbHHMK,  KBajpaT,  Tpamnelws,
OKPYXXHOCTB, KpYI, KacaTellbHas; 3HAaKOMCTBO C MPOCTPAaHCTBEHHBIMHU
burypamu; yMmMeHHWeE peliaTh 3aqadd, B TOM 4YHCJIE M3 TIOBCEIHEBHOM
KU3HU, HAa HAXOXKJICHUE TEOMETPHUECKMX BEIUYMH C TNPHUMECHEHUEM
M3Y4YEHHBIX CBOUCTB (PUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHATHUSAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJbHUKOB; MAapaLIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMbBIX, YTOJ
MEXAy TMPSMBIMH, TEPHEHAUKYISP, HAKIOHHAsA, MPOEKLHUs, mojaobue
¢buryp, momoOHbIE TPEYroJIbHUKU, CUMMETPUS OTHOCHUTEIHHO TOYKH U
OpsIMOM; YMEHHE pacro3HaBaThb pPAaBEHCTBO, CHUMMETPHUIO M TMojo0ue
¢buryp, napamieabHOCTh U NEPIEHINKYISIPHOCT MPSIMBIX B OKPYXKaIOILIEM
Mupe

11

YMeHue onepupoBaTh MOHITUSIMH: JJIMHA, PACCTOSHUE, YrOJl (BEIUYMHA
yria, CHHYC U KOCHHYC yIJla TPEYroJIbHUKA), TUIOIIa/Ib; YMEHUE OLICHUBATh
pasMepbl TMPEIMETOB U OOBEKTOB B OKpPYKAIOIIEM MHUPE; YMEHHE
OPUMEHSTh (GOPMYIBI MEPUMETPA U IUIOIIAM MHOTOYIOJIbHUKOB, JJTUHBI
OKPYXHOCTH )% QD v 8) () 10 F:0 1% Kpyra, o0beMa  MPSMOYTOJIBHOTO
napajulesIeuIeaa; YMEHUE MIPUMEHSATH MIPU3HAKU paBEHCTBA
TPEYTOJIbHUKOB, TEOpPEMY O CYMME VIJOB TPEYIrOJIbHUKA, TEOPEMY
[Mudaropa, TpUroHOMETpUUYECKHUE COOTHOIIEHHUS I BBIUYMCICHUS JJTUH,
PACCTOSHUH, TUIOLIAIEH

12

YMmenue I/I306pa)ICaTB IIJIOCKHE q)HprBI )51 nx KOM6I/IH8.I_II/II/I,
IpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PpPyKH, C€ TIIOMOIBKO HYCPTCIKHBIX
HUHCTPYMCHTOB n SJICKTPOHHBIX CpcaAcCTB 1o TCKCTOBOMY WA
CHUMBOJIbHOMY OIMUCAHUTO




13

YMeHue onepupoBarh MOHATUAMU: IPSIMOYIOJIbHAs CHCTEMA KOOPAMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHUCIIO, CKAJLIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHE HCIOJIB30BATh
BEKTOPBI U KOOPAMHATHI JJIs IIPEACTABIICHUS JaHHBIX M pELICHUs 3a1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pPEaIbHOM KU3HU
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VYMmenne OIICpUPOBATH MMOHATHUAMMU: CTOJIONKOBBIE U KPYroBbIC JUarpaMmel,
TaONMUIBI, CpelHee apuPMETHUeCKoe, MeauaHa, Hauboybliee U
HaMMEHbBIIIEe 3HAYCHUsS, pa3Max YHCIOBOrO Habopa; yMEHHE W3BIICKATh,
MHTEPIPETHPOBATH U PEOOPa30BBIBATH MH(POPMAIIHIO, TPEJICTABICHHYIO B
TaONUIAX ¥ Ha JUarpaMmax, OTPa)karollyl0 CBOWCTBA M XapaKTCPUCTUKU
pEATbHBIX TIPOIIECCOB W SBIICHUH; YMCHHE pacro3HaBaTh HM3MEHUYMBEHIC
BEJIMYHUHEI B OKPYXKAIOIIEM MUpE
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YMeHue omnepupoBaTh MOHATUSAMU: CIydalHbBIM ONBIT (CIydalHBIN
9KCIEPUMEHT), JJIEMEHTapHO€  COoObITHE  (PNIEMEHTAapHBI  HCXO.)
CIIy4alfHOTO OIbITa, CIly4yailHOE€ COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJUTh  BEPOATHOCTH  CIy4allHbIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pelliaTh 3a1a4l
METOJIOM OpPraHM30BaHHOIO Iepedopa M C UCIOJb30BAaHUEM IpaBUIIA
YMHOKEHUS; YMEHHE OLIEHUBAaTh BEPOSITHOCTU pEaJbHBIX COOBITHH H
SBJIEHUH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHI B OKpY)KalolleM MHUpPE M B KU3HU; 3HAKOMCTBO C MOHSTHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHAX
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YMeHue BBIOMpPATh MOAXOASIINA U3YICHHBIM METOJI ISl PEIICHUS 3a1a4u,
MPUBOJIUTH TIPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJIC H
JKU3HHU, Paclo3HaBaTh MPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OTIMCBIBATh OTJIEIBHBIC BBIJAIONINECS PE3YJIBTAThI, MOJYYCHHBIC B XOJI€
pPa3BUTHS MaTeMaTUKU KaK HAyKd, MPUBOJUTH MIPUMEPHl MATEMATHUCCKHUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOU UCTOPHH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 Hucna v BeIYUCIEHUS

1.1 Harypanenbie u nensie uncia. [Ipu3Haky JeIMMOCTH LEIbIX YUCE

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPpOOH, IPOLIEHTHI, OECKOHEUHbIE IEPUOINYECKUE
npobu

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepanyy ¢ pallMoOHaIbHBIMU YUCIIaMU

1.4 HeiictButenpHble uncia. ApudMeTrudeckue onepanuu ¢ JeHCTBUTENbHBIMU
quclaMu

1.5 [IpuOnkeHHble BBIYMCICHUS, MpaBUJAa OKpYIJCHHs, TNPUKUIKA M OLEHKa

pe3yabTaTa BEIYMCIECHUN

2 AnrebpandecKkue BbIpaKeHHs
2.1 BbykBeHHbIe BbIpaXeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenenp ¢ wnensiM mnokaszareneM. CTENEHb € PalMOHAIBHBIM IIOKA3aTEIIEM.

CBOJICTBA CTEIIEHU

2.3 MHorouseHsl

2.4 Anrebpandeckas 1po0b

2.5 ApubmMeTnueckuit KOpPEHb HaTypaJIbHOMU CTECIICHHU. HevictBus c
apu(MeTHYeCKUMU KOPHSIMH HAaTypaJlbHOM CTETIeHU

3 YpaBHEHUs 1 HEPABEHCTBA
3.1 Lensie u apoOHO-panMoHaNbHBIC YypaBHEHHs. CHCTEMbI W COBOKYITHOCTH
YPaBHEHUI

3.2 HeJ’ILIe n ,Z[pO6HO—paI_II/IOHaJ'IBHLIC HCPABCHCTBA. CucreMnsl u COBOKYITHOCTH

HEPaBCHCTB
3.3 Perttenye TEKCTOBBIX 3ama4

4 YucoBele MOCIEIOBATETLHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHMs MOCIEN0BATEILHOCTEH

4.2 Apugpmernueckass U reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
IIPOLIEHTOB

5 DyHKIMH

5.1 Oyakius, crnocodbl  3amanus  pyskuuu.  Ipaduk  pynxmum.  Ob6nacth




OTIpe/IeNIeHUs] M1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu ¢ynkuuun. Ipomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbI |
MUHUMYMBI (yHKuuu. HaumOombliee u HauMeHblee 3HaYeHHE (YHKIMHM Ha
IIPOMEXKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopnunarhnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYyroJbHUKH
7.4 OKpyXHOCTb U KpYyI
7.5 N3mepenune reoMeTpu4ecKuX BEJIMYNH
7.6 BexTops! Ha TI0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Beicoukuit IBan PoctrcnaBoBuy. MatemaTuka. BeposSTHOCTh M CTaTUCTHKA:
7-9-e kmaccel: 0a30BbIi  ypoBeHb: Yy4yeOHUK: B 2 uyactax/M.P.Bricomkuii,
N.B.Amenko; nox pen. U.B fAmenko: 3-e uzn., crep. - Mocksa: [Ipocsenienue,
2025

METOANYECKHUE MATEPHAJIBI 1JIAA YYUUTEJIA

1. Beicoukuii UBan PoctucnaBoBud. MatemaTuka. BeposTHOCTh M CTaTUCTHKA:
7-9-e ximaccel: 0a30BBIM  ypoBeHb: YyueOHHMK: B 2 uacTsax/H.P.Beiconkui,
N.B.Amenko; mox pen. W.B Amenxo. - Mocksa: IIpocsemenune, 2023
2. Boicoukuit M.P. Marematuka. YHUBepcalabHbIE MHOTOYPOBHEBBIH COOPHHUK
3amad. 7 - 9-e kmaccel. YdeObHOe mocoOue s obmieoOp. opraHuzamnuii. B 3
gacTsax. Yacte 3. Craructuka. BepostHocTh. KoMOunaropuka. Ilpaktuueckue
3agaun/ W.P.Beiconkuit, M.B. SImenko. - Mockga: [Ipocsemenne, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. https://uchi.ru
2. https://m.edsoo.ru/863ec1{8




[Ipunoxenue 1
K OCHOBHOW 00pa3oBaTesIbHOM IpOrpaMme
OCHOBHOT0 00111eT0 00pa3oBaHus
MAOY COHI Ne 8
HNPOMEXYTOUYHASA ATTECTALIUSA

7 kiaacc

Ilpu évinonnenuu 3a0anuit npugedume nojinoe peuienue.

1. Paccmotpute psan uucen: 25,21, 33, 28, 22, 23, 32, 32, 24.
HaiiguTe pasmax, Meauany u cpeHee apupMeTHnuecKoe JAHHOTO psija.
2. Ha agnarpamme npejactaBieHa nHGopMaius o
MOKYIKaX, C/ICJIAHHBIX B MHTEPHET-Mara3uHax
HEKOTOPOTO rOpojia B BBIXOHbIE 1HU. Beero 3a
BbIXOIHbIE ObLI0 coBepieHo 200 000 nmokymoxk.
Onpegenure 1Mo guarpamme, CKOJIbKO MPUMEPHO
MOKYIOK OTHOCHUTCS K KaTeropuu «ToBapsl Jist
JIOMay.

3. Ponurenbckuii KOMUTET 3aKynuil 15 ma3ioB AJid MOJAPKOB JIETSAM B CBS3U C
OKOHYaHUEM y4eOHOro rojia, U3 HUX 12 ¢ MammMHamMu ¥ 3 ¢ BUJaMu TOPOJIOB.
[Togapku pacnpeaenstoTcs cay4aitHbIM o0Opa3oM Mexay 15 netbmu, cpeau
KOTOpbIX ecTh Muma. Haliiute BeposSTHOCTh TOro, 4TO Mulle JocTaHeTcs nasi ¢
MAaIlUHOM.

4. Ha cron6ukoBoii quarpamMe rmoka3aHo Ipou3BOJICTBO MieHuIlbl B Poccuu ¢
1995 o 2001 rox (MJIH TOHH).

[To nuarpamme omnpenenuTe: |
a) B kakoM roay nmpou3BOJICTBO MIIIEHUIIBI OBLIO 40+
MeHnbIie 30 MiH T?
0) Kakue Tpu rosa u3 gaHHBIX B TabOJuiie ObLIN 25
HavMeEHee ypoKalHbIMU?

B) B xakom rony Habmo1an0ch najgeHue 101 s !
MPOU3BOJCTBA MIlIEHUIIBI B Poccuu no . =
CPaBHEHUIO C MPEIBIAYIINM T'OJI0M?
5. Ha pucynke — cxema qopor, cBsizbiBaroniux ropoga A, b, B, I', /1, E, 7K, U, K.
[To xaxx10¥ JOpOTe MOXKHO ABUTATHCS TOJIBKO B OJTHOM HAINpaBIICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYHIECTBYET pa3IMyHbIX MMyTEW U3 MyHKTa A B IyHKT JI, He
MPOXOAANINX Yyepe3 MyHKT E?

Onexna
DIeKTPOHHKA
Ofysb

Topapst s moma

ﬂpn_ IYKTLI TIHTAHHA

1995 1996 1997 1998 1999 2000 2001




8 kiacc
Ilpu eévinonenuu 3a0anuii npugeoune nojIHoe peuieHue.

1. U300pa3ute B TeTpaau auarpammy Oitnepa ans Tpex MHOxecTB A, B, C u
YKa)XKHUTE HA
HEW MHOXECTBO:

a) ANBNC; 6)(ANnB)NC
2. B otpsge u3 40 pedst 30 ymeroT miaBath, 27 yMEIOT UTPATh B IIaXMAaThl, 5 HE
YMEIOT HU IUIaBaTh, HU UTpaTh B maxmarbl. ONpeaenure KOJIUYECTBO PeOsT,
YMEIOIINX IJIaBaTh U UTPATh B IIAXMATBHI.
3. Ha pucynke — cxema jopor, cBs3biBatonux ropoga A, b, B, I', JI, E, XK, 3,
N. Ilo kaxmol AOpore MOXKHO JIBUIaThCs TOJBKO B OJHOM HAaIlpaBIICHUH,
yKa3aHHOM CTpesKoi. CKOJIBKO CYHIECTBYET Pa3jiWYHbIX MyTEH, BEAYIIUX W3
ropoja A B ropoa U, npoxoasimux uepes ropoa B?

4. Ha sx3amene 25 6wieros, Cepreit Beryuni 21 u3 vux. Haligute BeposTHOCTD
TOT'0, YTOEMY MONaAETCS] HEBBIYYEHHBIN OUIET.

5. B dupme Takcu B TaHHBIM MOMEHT cBOOOHO 20 MamuH: 9 yepHbIX, 4
KENThIX U7/ 3eyieHbIX. [10 BEI30BY BbIeXaia OJIHA U3 MAIIWH, CIIy4YailHO
oKa3zaBIascs OJMXKe BCEro K 3aka3unky. Haiiure BeposiITHOCTh TOTO, UTO K
HEMY IIPUEAET YEPHOE TAKCH.

6. B yemmnimonare 1o ¢yT00Jy ydacTBYIOT 16 KOMaHI, KOTOPBIE )KepeObEeBKOM
pacnpenensatorcs Ha 4 rpynnel: A, B, C u D. KakoBa BepoATHOCTh TOTO, 4TO
koMmaHnga Poccuu nonanaet B rpynny C?

7. Onpenenute BEpOSTHOCTH TOTO, YTO MIPU OPOCAHUU UTPATHLHOTO KyOuKa
(IpaBUIBHOM KOCTH) BBINAJIET YETHOE YHCIO OYKOB.

8. Haiitu pazmax, meaunany, cpennee apuMeTHIECKOEe W TUCIIEPCUIO psia
yncen:16,5;21; 18,5; 25; 18,5; 17; 19,5; 21.
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