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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
¥ UX pON B 00pa30BaHWU, HEOOXOIMMOM KaKIOMY 4eloBeKy. Bo3pacraeT uncio
npodeccuii, Mpyu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopolas 0a3oBas MOJATrOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHON MpodecCHOHABHOM Kapbephl.

Kasxp1it 4esmoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAaHHOT'O NIPHHATHS PEIICHUS B YCIOBHUSAX HEJI0CTATKa
WM U30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TO3TOMY OCTpPO BCTalma HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOydarommxcs GyHKIHOHATBHYO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KAYECTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuobIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3allMK Tepedopa W mojcyéra 4vucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu MHPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYYaIOMIMXCA O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU HEISIMH B CTPYKTYpE MPOTrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE COoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
omMcaTreNbHas CTATUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBneHne MaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ WHGOpMAIMeil: ot
YTeHHs] W WHTEpPHpeTanuy WHQPOPMAIWK, TMPEACTaBICHHOW B Ta0numax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHaIW3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHCTUYECKUX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUMTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIIBUIaTh, apTyMEHTHPOBAaTh U KPUTHKOBATH IPOCTEHINNE THMIOTE3HI,
pasMbBIIUIATh HajA (HaKTOpaMu, BBI3BIBAIOLIMMU H3MEHYMBOCTb, U OLEHUBATH HX
BIISIHUE HA PACCMATPUBAEMBIEC BEJIMUYMHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHOW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUsT TEOPUU BEPOIATHOCTEW. boisiblioe 3HaueHHWE HUMEIOT IIPAKTUYECKUE
3a7JlaHUsl, B YACTHOCTH OIIBITHI C KJJACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydyeHun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCJIEHUS  BEpPOSITHOCTEM B CIIy4YalHBIX
JKCIIEpUMEHTaX c PaBHOBO3MOKHBIMHU AIIEMEHTAPHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh OOjee CIOKHBIC
3ajayu. B yudeOHBIM Kypc BXOAST HayalbHbIE MNPEJICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHO>KECTBAMHU M OCHOBHBIMM OI€PALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAKOTCS
npUMepbl TPUMEHEHHs JUIsl PELICHUs 3a]lay, a TaKKe HCIIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YUYeOHBIX IIPeIMETax.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOHAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIMUCATEIbHAsA
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOPHIO TpaoBy.

Ha nszyuenue yue6HOro Kypca «BeposTHOCTh U cTaTUCTHKa» oTBOAUTCA 102
yaca: B 7 knacce — 34 yaca (1 ygac B Hemeno), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaONUI, YTEHHWE M TMOCTPOCHUE auarpaMm (CTOJIOUKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HaWMEHbIIEeEe 3HauyeHUss Habopa YMCIOBBIX JaHHBIX. [Iprmepbl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmnna, pebpo. Crenenp BepuimHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KIIACC

[IpencraBienue qaHHBIX B BUE TaOJIMII, 1UarpamMm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAEeIUTENbHOE,
BKItOUeHus. Mcmonb3oBanue Tpaduueckoro TMpeiCTaBICHUS MHOXECTB JUIs
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS ciiydaiiHoro omnbita. CiydailHbIE  COOBITHS.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HlepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BHUCSIYEH BEpIIMHBI, CBSI3b MEXKAY YHUCIOM BepIIMH U uuciioM peéodep. [IpaBuiio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. I[IpaBuino ymHoxeHwus. HezaBucumbie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposTHOCTh. CiydalHbI BBIOOp TOYKHM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CnyuaiiHasi BeJIMYMHA W paclpeesieHue BepOsSTHOCTE. MaremaTudeckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akone OoJbIIMX yucen. M3MepeHne BepOsSTHOCTEH € MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOW MAaTeMAaTHUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMHM HaBBIKAMHU HCCIIEI0OBATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a KHM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha TpUMEHeHHe MaTeMaTHUYeCKUX 3HAHUM JJI pelieHus 3a1ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOMMMCS YCJOBUAM COUMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYNIECTBEHHBIA  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJSITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIM3UPOBAaTh, CHUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMU TI0 KPUTEPHSIM, MPEII0KCHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, CONOCTABIAThL CBOU CYXKICHUS C CYXKICHUSIMHU JPYyrUx
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (POpMAT BHICTYILICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensiTh BHUIBI paldOT, JIOroBapHBAThHCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTUMH UWICHAMU KOMAaH]bI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM PELICHUS 3aJayu (WU ero
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIA IIpoliecca U pe3yibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACITEIbHOCTH NMOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh UM HUHTEPIPETUPOBATH  pEAJIbHbIE  YHCJIOBBIE  JIaHHBIE,
MpeCTaBJIeHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3MYEeCKUX BEIWYWH, AaHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekare ¥ mpeoOpa3oBbIBaTh WH(POpPMAIUIO, MPEJICTABICHHYIO B BHUIEC
TaOIuI, AUarpamm, rpaduKoB, IPEJACTABIATh JIaHHBIC B BUJE TAOJUII, TUAarpaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTelIel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM 4HUCIE
10 pe3ysbTaTaM U3MEpEHU 1 HaOII0ICHUI.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUM B OMBITaX, 3Has BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MEPEUYUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPEACTABICHHE MHOXECTB W CBS3EH MEXIy
HUMM JJI ONMCAHMS MPOLIECCOB M SIBICHUM, B TOM YHWCIIE MPU PEIICHUU 33134 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce o0OydarOUIUMCS TMOJYYUT CIEAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

W3Bnekate u 1peoOpa3oBeIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISATh
JAaHHBIC B BHUJIC TAOIUII, TUarpaMm, IpauKoB.



PemaTtp 3amaunm OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OmucaTelIbHbIE XapaKTEPUCTUKU I MACCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4allHBIX COOBITUI B M3YYEHHBIX OMNBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE W O paClpelesIeHUU
BEPOSATHOCTEN.

HNmerp mnpencraBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 [IpencraBnenne JaHHBIX 7 0 2
2 OmnwucarenpHasi CTAaTUCTHKA 8 0 1
3 CriydaiiHasi H©3MEHUYHUBOCTh 6 0 1
4 Beenenune B Teopuro rpadoB 4 0 0
5 BeposTHOCTB M yacToTa Cay4aitHOTO 4 0 1
COOBITUSA
6 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 5 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5




8 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 [ToBTOpEHUe Kypca 7 Kiacca 4 0 0
5 OnucarenpHas cTaTucTUKa. PaccenBanue 4 0 0
JTAHHBIX
3 MHoxecTBa 4 0 0
4 BeposiTHOCTE citydyaliHOTO COOBITHS 6 0 1
5 Beenenune B Teopuro rpadoB 4 0 0
6 Crydaiinbie COOBITHS 8 0 0
7 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 4 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




9 KUIIACC

HaumeHoBaHue pa3iaejioB U TeM
MPOrpamMmmbl

Ne i/t

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTejibHbIE

pecypchbl

[ToBTOpenue kypca 8 kiacca

DnemMeHTbl KOMOMHATOPUKH

I'eomeTpuueckast BEpOSITHOCTh

Ucnwitanusa beprynnm

CnyvaiiHasi BeTUYMHA
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OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos
Ne i/ Tema ypoka B KounrtpoJabubie IIpakTHyeckue
cero padoThI padoThI
1 [IpencraBnenne JaHHBIX B TaOIUIAX 1 0 0
2 [TpakTHdeckre BEIYUCICHUS 110 TAOJUIHBIM JaAHHBIM 1 0 0
3 N3Bneuenune u nHTEprpeTays TaOIUYHBIX TaHHBIX 1 0 0
4 [IpakTnueckas pabora "Tabnuupr" 1 0 1
5 I'padmaeckoe npeacTaBieHUE TaHHBIX B BUJEC KPYTOBBIX, 1 0 0
CTOJIOMKOBBIX (CTOJIOUATHIX) AUATPAMM
6 Utenue u nocrpoeHue auarpamm. [lpumeps! gemorpapudeckux 1 0 0
aarpamMmm
[Ipaktuueckas padota "/Inarpammser" 1 0 1
Uucnossie Habopbl. CpenHee apudMeTHIecKoe 1 0 0
Uucnossie Habopbl. CpenHee apudmMeTHIecKoe 1 0 0
10 Menuana yrciioBoro Habopa. Y CTOHYMBOCTh MEIUAHBI 1 0 0
11 Menuana yrciioBoro Habopa. Y CTOHYHMBOCTh MEIUAHBI 1 0 0
12 [IpakTnueckas pabota "Cpeanue 3HaueHus" 1 0 1
13 Haubonbiiee u HauMeHbllIee 3HaYSHHs YUCIIOBOTO Habopa. 1 0 0
Pazmax
1 Haubonpiiee 1 HauMeHbllIee 3HaYSHHsI YUCIIOBOTO Habopa. 1 0 0
Pa3zmax
15 Haubonsiiee 1 HauMeHblllee 3HaYSHHsI YUCIIOBOTO Habopa. 1 0 0
Pazmax




16 KontponsHas padora no Temam "[IpencraBieHue JaHHBIX. 1 1 0
OmnucarenpHas craTUCTUKA"

17 Caydaiinasi H©3MEHUMBOCTH (TIPHUMEPHI) 1 0 0

18 YacToTa 3HAaYCHUN B MACCHBE JTAHHBIX 1 0 0

19 ['pynmupoBka 1 0 0

20 I'mcrorpamMmer 1 0 0

21 I'mcrorpamMmer 1 0 0

22 [IpakTnueckas padora "CnydaiiHas N3MEHUYUBOCTD" 1 0 1

93 I'pad, Bepmmuna, pedpo. [IpencraBnenue 3a1aqu ¢ MOMOIIBIO 1 0 0
rpada

24 Crenensb (BaJIEeHTHOCTD) BepiIMHbL. Yucno pédep u cyMMapHas 1 0 0
cTerneHb BepmuH. e u muk

25 Henp n mukon. [Tyts B rpade. [IpencraBnenne o cBsa3HOCTH rpada 0 0

26 [IpencraBnenue 06 OpUEHTHPOBAHHBIX rpadax 0 0

27 CrnydaifHBIN OTIBIT U CITy4aifHOE COOBITHE 0 0

08 BepostHocThs 1 yactoTa coObITHS. POJIH MaIOBEPOSITHBIX U 1 0 0
MPAKTUYECKH TOCTOBEPHBIX COOBITUH B MPUPOJIE U B 0OIIECTBE

29 Momnerta u urpajabHasi KOCTbh B TEOPHH BEPOSTHOCTEH 0

30 [IpakTnueckas padota "YacTtoTa BeInaaeHus opa 0 1

31 KouTtponsnas pabora no temam "CryyaiiHas ”3MEHYHBOCTb. 1 1 0
I'padbl. BepositHOCTh cinydaiiHoro coObiTus"

32 [ToBTOpenue, 0606menue. [Ipencrapnenne JaHHBIX 0 0

33 [ToBTOpeHue, 0600mEeHne. OnucaTenbHas CTATUCTHKA 0 0

34 IToBTOpenue, o6o0meHne. BeposTHOCTh CitydaifHOT0 COOBITHS 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5




8 KUIIACC

KoaundecTBO 9acoB

Ne ii/m Tema ypoka B KoHTposabHbie IpakTHyeckue
cero
padoTsbI padoThI

[IpencraBnenne qaHHbIX. OMHcaTeIbHAS CTATUCTHKA 1 0 0
CnyygaitHas n3aMeHInBOCTh. CpelHre YHCI0BOTO Habopa 0 0

3 Crnyyaitnbie coObITHs. BeposTHOCTH U 4acTOTHI 1 0 0

4 Kitaccnueckne moienu Teoprun BEpOSITHOCTEM: MOHETA U UTPAJIbHAS 1 0 0
KOCTh

5 OTKIIOHEHUS 1 0 0

6 Jlucriepcust 9ucaoBoro Habopa 1 0 0

7 CranmapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa 1 0 0

8 JlnarpamMmbl pacCEUBaHUs 1 0 0

9 MHO0K€eCTBO, ITOIMHOKECTBO 1 0 0

10 Omnepanuu HaJ MHOKECTBaMU: 0ObEIMHEHHUE, ITEPEeCeUeHHE, 1 0 0
JIOTIOJTHEHHE

1 CBoiicTBa onepanuii HaJl MHOKECTBAMU: IEPEMECTUTEIIBHOE, 1 0 0
COYETATENIBHOE, PACHIPEICITUTEIHLHOE, BKIIFOUCHHS

12 I'paduaeckoe npeacraBaeHUe MHOKECTB 0

13 KonTponsnas pabora no tTemam "Cratuctuka. MaoxecTpa" 1 0

14 OnemeHTapHble cOObITHS. CiydaiiHble COOBITUS 1

15 bnaronpustcTByromue 3JeMeHTapHbie coObITHs. BeposiTHocTH 1 0 0
COOBITHI

16 BbrnaronpustcTBytomue 3neMeHTapHbie cOObITHS. BeposiTHOCTH 1 0 0
COOBITHI

17 OMnbITH C pABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU. 1 0 0




Crydaiinelii BEIOOD

OMBITHI C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHUSIMU.

18 CrnyyqaiiHblii BEIOOD 1 0 0

19 [TpakTudeckas padbota "OMBITH C PABHOBO3MOKHBIMH 1 0 1
AJIEMEHTAPHBIMU COOBITUSIMHA"

20 HepeBo 1 0 0

21 CBoiicTBa fiepeBa: €MMHCTBEHHOCTb ITYTH, CYIIIECTBOBAHNUE BUCSIUCH 1 0 0
BEPIIIMHBI, CBSI3b MEX/Ty YUCIIOM BEPIIIUH U YUCIOM PEOEp

22 [IpaBun0 yMHOKEHUS 1 0 0

23 [TpaBunO yMHOKEHUS 1 0 0

24 [TpoTHBOIIOIOKHOE COOBITHE 1 0 0

25 Huarpamma Diinepa. O0beTMHEHNE U TTepecedeHre COOBITHI 1 0 0

26 HecoBmecTHbie coObITHSA. DOpMYyIIa CII0KEHUST BEPOSITHOCTEH 1 0 0

27 HecoBmecTHbie coObITHSA. DOpMYyIIa CII0KEHHUST BEPOSITHOCTEH 1 0 0

28 [IpaBuino yMHOKEHUS BEPOATHOCTEHN. Y CJIOBHAS BEPOSITHOCTb. 1 0 0
HezaBucumbie coObITHA

29 [IpaBuio yMHOKEHHSI BEPOSITHOCTEH. Y CII0BHAsI BEPOSTHOCTbD. 1 0 0
HezaBucumbie coObITHA

30 [IpencraBneHue Ciry4aifHOro SKCIIEPUMEHTa B BUJIE JepeBa 0 0

31 [IpencraBienue cay4aifHOrO SKCIIEPUMEHTA B BUJIE JIepeBa 0 0

39 [ToBTOpenue, 0606menue. [lpencrasnenne agannupix. OnucareabHas 1 0 0
CTaTHCTUKA

33 [ToBTOpenue, o6oomenue. I'padol 1 0 0

34 KonTtponpHas pabota no Temam "CinydaiiHble cOOBITHS. 1 1 0
Bepostaocts. ['padsr”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




9 KUIIACC

Ne i/t

Tema ypoka

KoaundecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

[IpencraBnenue JaHHBIX

OmnucarenpHas CTaTUCTHKA

Omneparuu HaJ, COOBITHUSIMU

HezasucumocTs cOOBITHI

KomMOuHaTopHO€E IpaBHIIO YMHOKEHUS

[TepecranoBku. @aktopuan. CoueTaHus ¥ YACIO COUETAaHUI

~N o | oW

Tpeyronbnauk [lackans
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[Ipaktuueckas padota "BeruncieHue BeposiTHOCTEN ¢
WCIOJIb30BaHNEM KOMOMHATOPHBIX (QYHKIIUI 3JIEKTPOHHBIX
Tadanr"

I'eomeTrpuueckas BeposiTHOCTh. CiTydaliHBIN BEIOOP TOYKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, U3 IyTU OKPYKHOCTH

10

I'eomeTpuueckas BeposiTHOCTb. CiTydaliHbIN BBIOOP TOYKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH

11

I'eomeTpuueckas BeposiTHOCTb. CiTydaliHbIN BBIOOP TOYKH U3
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTHU

12

I'eomeTrpuueckas BeposiTHOCTb. CirydaiiHbIi BEIOOP TOUKH U3
(burypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 TYI'H OKPYKHOCTH

13

Ucnpitanue. Ycnex u Heynaua. Cepust UCTIBITAHUH JIO TIEPBOTO
ycnexa

14

Ucnpitanue. Yenex u Heynaua. Cepus UCIIBITAHUN JIO TIEPBOTO
ycnexa




Hcneitanue. Yenex u Heynadya. Cepus UCIBITaHUN 10 IEPBOTO

15 1 0 0
ycrexa

16 Wcnpiranusa bepnymiu. BepositHocTH coObITH B cepun 1 0 0
ucnblTaHui bepHymm

17 Wcnpiranus bepnymiu. BepositHocTu coObITuii B cepun 1 0 0
ucnblTaHui bepHymm

18 [IpaxTnueckas padora "Ucneiranus beprymim" 0 1

19 CnygaitHas BeIMYWHA B pacTpe/elieHue BEPOSITHOCTEH 1 0

20 MaremaTtuueckoe OXUJAAHUE U AUCTIEPCHS] CITydaifHOM BETMYHHBI 0 0

21 [TpuMepbl MAaTEMaTHIECKOTO OKHJIAHUS KaK TEOPETHIESCKOTO 1 0 0
CpeIHEero 3HAYCeHUS BETMIHHBI

22 [TonsTHE 0 3aKOHE OOBITUX YUCEIT 1 0 0

23 N3mepenune BeposITHOCTEH ¢ TIOMOIIBIO 9acTOT 1 0 0

24 [IpuMeHenue 3akoHa OOJIBIITUX YHCETT 1 0 0

25 O6o0menue, cucteMarusanys 3HaHui. [IpeacTaBiaeHe TaHHBIX 1 0 0

26 O06o001menue, cucremMaTu3anusa 3HaHui. OnucaTeabHas CTaTUCTHKA 1 0 0

97 O60061menue, cucremarusanus 3Hanui. [IpencraBnenue JaHHBIX. 1 0 0
OnucarenpHasi CTAaTUCTHUKA

28 O06o0menue, cucTeMaTr3alys 3HaH|H. BEpoATHOCTh CiydaitHOTO 1 0 0
COOBITHS

29 O6001enue, cucreMaTu3anys 3HaHuil. BepoaTHOCTh ciy4aitHOro 1 0 0
COOBITHS. DIIeMEHThl KOMOMHATOPUKHI

30 O0o0011enne, cucTeMaTH3aIs 3HaHUH. DJIeMEHTHI 1 0 0
KOMOHMHATOPHKH

31 O0o0011enne, cucTeMaTH3aIusa 3SHaHUH. DJIeMEHTHI 1 0 0
koMOuHaTOpuKu. CiydaifHble BETUYMHBI U paclpeesieHus

32 O6o06menne, cuctemarnsanus 3HaHui. CiiyyaifHble BETMYUHBI U 1 0 0




pacnpeeneHus

33 HroroBas koHTpoOJIbHAS paboTa 1
34 O0001menue, cucreMaTn3anis 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
5 BeposTHOCTb U cTaTHCTHKA
Uwutarhe nHGOPMAIHIO, TPESACTABICHHYIO B TA0IHIIAX, HA JUarpamMmax,
5.1 MpEICTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUArpaMMbl
(cTronbukoBbIe (cT0JI0UATHIE) U KPYTOBbIE) 110 MacCUBaM 3HaUYE€HUMN
55 OnuceiBaTh W WHTEPIPETHPOBATh pPEATbHBIC YHCIIOBBIE JTaHHBIC,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnosnp3o0Bath TUTS OITHCAHUS JTAHHBIX CTaTHCTUYECKUE
5.3 XapaKTEPHUCTHKHU: CpelHee apudMeTHnIecKoe, MearuaHa, HanboIbIIee u
HauMEHBIIIee 3HAUCHUS, pa3Max
HNmeTs npencraBieHue 0 CIydailHOM U3MEHUYMBOCTH HA MpUMEpax IIEH,
5.4 (UBUYECKUX  BEIMYMH, AHTPONIOMETPHYECKHX JaHHBIX, HWMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOWYUBOCTU
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekatb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BHUJIC TAOJIMI, JUarpamm, rpadukoB, MPEACTaBIATh JaHHBIC B BUIC
Ta0JIHIl, TMarpamm, rpaduKoB
OnuceiBaTh JaHHbIE C TOMOIINBID CTAaTUCTUYECKHX I[TOKa3aTeseil:
5.2 CpemHUX 3HAaYeHWH U Mep paccenBaHus (pa3Max, IUCTEepCUs |
CTaH/IaPTHOE OTKJIOHEHHE)
£ 3 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHWH M YacTOTHI COOBITUH, B TOM
' YHClie TI0 pe3yabTaTaM U3MEpEeHUi U HaOIroAeHU N
Haxomuth BepOSTHOCTH CIIy4alHBIX COOBITHII B ONBITax, 3Has
5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHUN, B TOM YHCIE B OMbBITAX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH




Hcnonb3oBate  rpaduueckue  MOJEIH:  JEPEBO  CIy4aiHOTo

> SKCIIEPUMEHTA, AUarpamMmbl Diijiepa, YUCIoBas Mpsmas
OniepupoBaTh MOHSATHUSMU: MHOKECTBO, IMOJMHOKECTBO; BBITIOJIHSTH
56 omlepaluy  HaJ  MHOXXECTBAMU:  OOBEIUHEHHE, IEepeceUeHUe,
' JIOTIOTHEHUE; TIEPEUUCIISITh 3JIEMEHThI MHOXKECTB, IPUMEHSITH CBOWCTBA
MHOECTB
Hcnonw3oBath rpaduyeckoe NpeACTaBICHUE MHOXECTB M CBS3CH
5.7 MEeXAY HUMH JJIs1 OTIMCAaHUsl POLECCOB U SBJIEHUM, B TOM YHCIE MPU
PELIeHNH 3aJ1a4 U3 IpYTUX y4eOHBIX TPEIMETOB U KYpPCOB
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposaTHOCTB U cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABIECHHYIO B
5.1 pa3IUYHBIX MCTOYHWUKAX B BHJE TaONHI, AWarpamm, TrpaduKoB,
MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB
£ Pemath 3aaum OpraHuW30BaHHBIM MEPEOOPOM BapHAHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METO/IOB
Hcnonb3oBarh omucaTeNnbHble  XapaKTEPUCTHKU JJIi  MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHUCJIE€ CpEJHHUE 3HAYEHUS U MeEpbl
paccenBaHUs
£ 4 Haxonuth 4acToThl 3HAYEHMH W 4YacTOTHl COOBITHS, B TOM 4YHCIE
. MOJIB3YSCh pe3ybTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUN
Haxonutb BeposITHOCTH CIlydallHBIX COOBITUI B U3YYEHHBIX OTBITAX, B
- TOM UHCI€ B ONBITaX C PABHOBO3MOXHBIMU 3IIEMEHTapPHBIMU
. COOBITHSIMH, B CEpUAX HCIBITAHUNA A0 TMEpPBOTO YyCIeXa, B CEpUsix
ucnbeITaHui bepryum
- HNmers mpeacTaBieHUEe O CAy4yailHOM BEJIMYMHE U O pacHpellelIeHUU
. BEPOATHOCTEN
Nmets mpencraBieHre 0 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIydalHOW HM3MEHYMBOCTH M O POJIM 3aKoHa

0O0JIBIINX YKCEI B IPUPOJE U OOIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 BeposTHOoCTb U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUAE TaOJHI, JuarpaMM, rpadukoB. 3amojHEeHHE
TaOIUL, YTEHHWE U MOCTPOEHUE auarpaMM (CTONOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBelx). UYrteHue rpauKoB peaidbHbIX IpoueccoB. 3Bineuenue
nHpopMallMi M3 IuarpamMM M TaONMIl, MCIOJIb30BaHUE M HUHTEpIIpeTalus
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJbllIee U HaUMEHbIlIee 3HaueHUs1 Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYMBOCTH
CrnyyaiiHplii SKCHEpUMEHT (OMBIT) M ciaydaiiHoe coObiTe. BeposiTHOCTH U
5.3 yacToTa. Pojib MaloOBEpOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEM
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
5 4 creneHb BepmuH. [IpeacraBnenne o cBszHocTu rpada. lenn u ksl [Tytn
' B rpadax. OO0xom rpada (vimmepoB 1yth). llpencraBmenue 00
OpHEHTHPOBAHHOM Tpade. Pemenne 3aaau ¢ momoinso rpados
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpaguKkoB
£ 5 MHOXecTBO, 9JIEeMEHT MHOXECTBa, MOAMHOXecTBo. Ormepanuu  Haj
' MHO’KeCTBaMU: 00bEAMHEHNUE, TIepeceueHune, JOOTHEHHE
- CpoiicTBa omnepanuil HaJL MHOKECTBAMU: NEPEMECTUTENBHOE, COUeTaTeNbHOE,
' pacnpeaenuTeNbHOe, BKIIOYESHUS
£ 4 Hcnonb3oBanue rpaduueckoro mpeacTaBleHUs MHOXKECTB JUIsl OMHUCAHUs
' pealbHBIX IPOIECCOB U SBIICHUH, IPU PEIICHUN 33/1a4.
- N3mepenue paccenmBaHus NaHHBIX. J(Ucliepcusi U CTaHIAPTHOE OTKIOHEHUE
' YHCIIOBBIX HAOOPOB. JlarpamMma paccenBaHus
£ 6 DOneMeHTapHbIe COOBITHS CiydailHOTO ombiTa. CiydaiiHble  COOBITHS

BepOHTHOCTI/I coObITHii. ONBITEL C PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU




coOpitusiMu.  Crydaiineiii  BeIOOP. CBSi3b  MEXIY MAalOBEPOSITHBIMH U

MIPAKTUYECKH IOCTOBEPHBIMU COOBITUSIME B TIPUPOJIE, OOIIECTBE U HAYKE

HepeBo. CBolicTBa [€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAHUE

o.7 BUCSTYEH BEPUIMHBI, CBSI3b MEX/Iy YMCIOM BepIIHUH U yuciioM pébep. [Ipasuiio
yMHOeHUs1. Pemenne 3a1a4 ¢ moMomnsio rpagos
[IpotuBomonioxkubie coObiThsi. Jlmarpamma Ditnepa. OObequHCHHE U
5.8 nepeceuenne coObiTHil. HecoBmecTHble coObITHS. Dopmyna CIOXKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHokeHus. HesaBucrumeie coObITHS
[IpencraBnenune »sKkcnepuMeHTa B BUJE JepeBa. PemeHue 3agad  Ha
5.10 HAaxO0’KJICHUE BEPOSATHOCTEN C MOMOIIBIO JIEPEBA CIYYalHOTO JKCIIEPUMEHTA,
JuarpaMm Juiepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBnenue qaHHBIX B BUAE TaOIHI, AMarpaMM, TpaduKoB, HHTEPIPETALH
5.1 JTaHHBIX. UTeHWe W MOCTpOeHHE TaOJuWIl, Auarpamm, TpauKoB MO peaTbHBIM
JTAHHBIM
5.2 [TepecTtanoBku U akTOpHAIT
5.3 CoderaHus U 4UCIIO COUETAHUM
5.4 Tpeyronbuuk Ilackans. Pemenne 3aiau ¢ uCnosib30BaHuEM KOMOUHATOPUKU
55 I'eomeTrpuueckas BeposTHOCTh. CilydailHBIM BBIOOp TOYKHM W3 (UTYPHl Ha
' IJIOCKOCTH, U3 OTPe3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ucneitanue. Yenex u Heynada. Cepus UCTBITAHUIN JI0 IEPBOTO ycIexa
£ 7 Cepust ucnbiTanuii bepHymnu. BeposiTHOCTH COOBITHII B CepuUM HCHBITAHHMA
. bepnynnu
5.8 CnyyaiiHas BeIMYMHA U pacpe/esieHne BepoaTHOCTE!
- Marematnueckoe oxkugaHue W gucnepcus. llpumepsl mareMaTHyeckoro
' 0’KHJaHMS KaK TEOPETUUECKOTO CPEIHErO 3HAYCHMSI BETNYMHbI
510 MatemaTuueckoe OXHMJIAHUE U JUCHEPCUs CIYyYalHOW BENIWYMHBI «UHUCIIO
' yCIIEXOB B CepuU UcTbITaHui bepHymmmy»
£ 11 [Tonsitue o 3akoHe OoNbIIMX yMcen. V3MepeHHe BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Poib ¥ 3HaUeHHe 3aK0HA OOJIBIINX YKCENl B IPUPOJIE U OOIIeCTBE




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

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUU
HaJl MHOXXECTBaMH; YMEHUE ONEepUpPOBaTh NOHATUAMU: Ipad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHHne onepupoBaTh IOHATHAMH: OIPENEICHUE, aKCHOMa, TeopeMma,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTaBHOE YHCIIO, JICTUMOCTh HATYPAJTbHBIX YHCEIl, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YINOPSAOYUBATH YHMCIA, MPEICTABIATH YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, aJirebpandeckas 1poosb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
palOHAJIBHBIC YPABHCHUS C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYIO MPAMYIO U KOOPAWHATHYIO IINIOCKOCTbH JIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKUIMH, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaWMEHbIEe 3HA4YeHUS (YHKIHUU; YMEHUE
ONEpPHPOBATH TMOHATHAMHU: TpsiMasl MPONOPHUOHATBHOCTb, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnepoosa; yMeHle CTpouTh rpaduku (GyHKIUH, HCIIOIB30BaTh
rpaduKy Ui ONpPENENICHUs] CBOWMCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TeoOMETpUuYecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM 4YHCJIE€ 3a/lad M3 JIPYruX Yy4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK M YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBarh MOHATHAMU: (PHUTypa, TOYKA, OTPE30K, MpsiMas, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMmm, poM0, IPSMOYTOJIBHUK, KBaJpaT, TPaNelysi; OKPYy>KHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4i, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEX 1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POeKIus, ojgodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaThb pPABEHCTBO, CHMMETPHIO M Tojnobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPCIMETOB U 00BEKTOB B OKpYyXXaromeM MHUpPE; YMCHUC IIPUMCHATH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuIeJICIuIieaa, YMCHHC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPECMY Hn(paropa, TPUTOHOMCTPUYICCKHUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C IIOMOIIbIO qepTé)KHLIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarh MOHATUAMU: MPSMOYIOJIbHASL CUCTEMA KOOPJIMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIS NMPEACTABICHUSA JAHHBIX U PELICHMS 3a1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnieckoe, MeMana, HanboJIbIIee ¥ HauMEHbIIee
3HaueHus,  pa3Max  YUCIOBOTO  Habopa,  yMEHHE  U3BIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh N3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue onepupoBaTh TOHATUSMU: CIy4alHBIA OMBIT  (CIy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHHUE pellaTh 3aJauu
METOJIOM OpPraHU30BaHHOIO Iepedopa W C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKUA JOCTOBEPHBIX U MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKW3HHU, Pacro3HaBaTh IPOSBIICHHE 3aKOHOB MaTEMaTHKH B HMCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYMCICHUS
1.1 Harypanbeubie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonanbHblie yncna. ApudmMerndeckue onepanuy ¢ paluoHaJIbHbBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTuyecKre onepamnuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'H/DKéI-£HI)I€ BBIUMCIICHUS, TTPaBHUJIa OKPYTIICHHUS, IPUKUIKA U OIIEHKA pe3yJbTara
BBIYMCIICHUI
2 AnreOpandecKue BBIPaKCHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palliOHAIbHBIM ToKa3aTesneM. CBoICTBa
' CTeTNeHH
2.3 MHorouseHbI
24 AnrebOpaundeckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJibHOW cTeneHu. [leficTBus ¢ apudMeTHUEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEHHs 1 HEpAaBCHCTBA
3.1 enwie u npoOHO-paroHaabHbIe ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.9 Hensle u apoOHO-panmoHanbHble HepaBeHCTBa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKcTOBBIX 3a1a4
4 UucnoBsie MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyria CI0XKHBIX MPOIIEHTOB
5 OyHKIMU
Oyukuus, cnocoOsl 3aaanus Gpynkuuu. 'paduk ynkuuu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl ¥ MHUHHUMYMBI (DYHKIIHU.
Haubounbiiee u HaumeHblee 3HaUeHUE (PYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKuX BEITUYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka. BeposaTHOCTb U cTaThcTHKA: 7-9-€ Kilacchl: 0a30BbI YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beicoukuii 1.P., Smenko U.B.; nmox pen.
Smenxo U.B., Akumoneproe obuiectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

1. Marematuka. BepossiTHOCTB M cTatucTuka: 7-9-¢ Kiacchl: 0a30BbI YPOBEHbD:
yueOHuK: B 2 yactsx // V.P. Beicoukuii, M.B. Smenko; nox pexn. U.B. Suenko
— M.: IlpocBemenue, 2023.

2. Maremaruueckasi BepTUKayib. Teopusi BEpOATHOCTEH U cratucTuka 7 - 9.
//.P. Beiconkuii, A.A. Makapos, }0.H. Tropun, U.B. fmenxo. - M.:
MITHMO, 2020.

3. Marematuka. YHUBEpCcaIbHbIi MHOTOYPOBHEBBINM COOpHUK 3a7a4. 7-9
KJacchl. Y4eb. mocobue s o01mmeoopa3oBar. opranu3anuid. B 3 4. 4. 3.
Craructuka. BepostHocts. KoMOunaropuka. [Ipaktuueckue 3amauun /U.P.
Bricoukuii, N.B. fmenko. - M.: [Ipocsemenue, 2020.

4. Beicorkuii W.P. Jlugaktruueckue Matepralbl IO TEOPUU BEpOSTHOCTEH. 8-9
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BeposATHOCTEH. 8-9 knaccel. - M.: MITHMO, 2017.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Caiit JlabopaTopuu Teopuu BepositHocTel u craructukn MIIMHO

«BeposTHOCTB B mKoJIe». - Pecypc mocryna: http://ptlab.mcceme.ru/vertical

2. Caiit «BeposATHOCTb U CTATUCTUKA B IIKOJIBHOM KypCce MaTEMAaTHUKU:

y4eOHHMK, METOINUECKOE ITOCOOHE /ISl YUUTEIS B HaOop 1U(POBBIX pECypCOB,

BUPTYaJIbHBIE JTA00PATOPHUH JIJIs1 MOACIIUPOBAHUS CITyYalHBIX OIBITOB, COOBITHIA

u Bennunny //Koukypec HOIIK "Pa3paboTka MHOBanMoHHBIX y4eOHO-

Meroanuecknx komriekcoB (MYMK) nist cuctemsr o6miero oopazoBanus'. -

Pecypc mocryma: http://schoolcollection.edu.ru/catalog/rubr/5ececba0-3192-

11dd-bd11-0800200c9a66/107406/

3. Teopust BEpOSITHOCTEN U MAaTEMATHYECKAsl CTAaTUCTUKA. MeToanyecKue

Matepuaibl. - Pecypc gocrtyma: http://matem-109.ru/matem/teor_ver.htm
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