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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUUCCKUX MPHIOKCHHUH, TaK
U UX pOJU B 00pa30BaHUM, HEOOXOIMMOM KaKJOMY 4elnoBeKy. Bo3pacraeT gncio
npodeccuii, Mpu OBIAJEHUN KOTOPBIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JlaCTH BEPOSTHOCTH U CTAaTUCTHKH, Takas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U JUIsI YCTIEITHOM MpodeccCHOHAIBHOM Kapbephl.

Kaxp1it 4emoBek MOCTOSHHO MTPUHUMAET PEIICHHS Ha OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHQOpMAIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TO3TOMY OCTPO BCTalma HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4arommuxcs GyHKIMOHAIBHYO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHUE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTh MPOCTECHIIINE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHalIu3a U
Npe/CTaBlIeHUsT JaHHBIX M3 PA3IMYHBIX cep KU3HMU OOIIecTBa W TOCYAapCTBa
npuoOIaeT oO0ydarmuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U Mmojcy€Ta yucia
BapUaHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co31aéT MaTeMaTHYECKUi GyHIaMEHT i1 (OpMHUPOBAHUS KOMIICTCHITNI B
obnactu MHPOPMATHKK U MUGPOBBIX TEXHOJOTUU. [Ipy M3ydeHUH CTATUCTHUKH H
BEPOSATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOY4YaIOIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX ero HcclieqoBaHus, (GOpMHUpPYEeTCs MOHMMAHHE POJIU
CTAaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBETCTBMU C MaHHBIMU NEISIMH B CTPYKTYpE MPOTPAMMBbI y4eOHOTO
Kypca «BeposTHOCTh M CTATHCTHKA» OCHOBHOTO OOIIEro 00pa30BaHMs BBIIEICHBI
CIIEIYIONINE CoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue NaHHBIX H
omucareNbHas CTATUCTUKA», «BepoATHOCTH», «IJIEeMEHThI KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBieHue MaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHl ¢ WHMOpMAIMEil: oT
YTeHHWs] W WHTEpHpeTanuyl WHPOPMAINKU, TMPEACTaBICHHOW B Ta0nwIax, Ha
auarpaMMmax W rpadukax, g0 cOopa, TPEACTaBlIeHWS W aHajdu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTePUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsli CUHTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIIBUTaTh, apTyMEHTHPOBATh U KPUTHKOBATH IPOCTEHINNE T'MIOTE3HI,
pa3MBIIUIATh HaJ (HAKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTb, M OLIECHUBATh HX
BIISIHUE HA PACCMATPUBAEMBIC BEJIMUYUHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTABICHUE O CIy4YalHOW W3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4EeHUsT TEOPUU BEPOATHOCTEH. boisblioe 3HauYeHUE HUMEIT NPAKTUYECKUE
3a7JaHUsl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEPOSITHOCTH BBOAMUTCA KaK MeEpa MPaBIONON00MS CIy4dailHOTO
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEpPOSITHOCTEM B CIIy4alHBIX
JKCIIEpUMEHTAX C PABHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh Oojee CIOKHBIC
3amayn. B ydeOHBIM Kypc BXOAST HayalbHbIE MNPEICTaBICHUS O CIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHO>KECTBAMM M OCHOBHBIMM OIEPALAsIMUA HAJl MHOXECTBAMH, PACCMaTPUBAKOTCS
npuUMepbl TPUMEHEHHs JUIsl pELICHUs 3a]lay, a TaKKE HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpPeIMETax.

B 7-9 xnaccax uzydaercs yueOHBI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOZAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIUCATEIbHAs
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOMHATOpuKW», «BBeneHue B
TEOPHIO TpadoBy.

Ha usyuenune yue6HOro kypca «BeposTHOCTh U cTaTUCTHKa» oTBOAMUTCA 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpadukoB. 3amnoiaHEeHHEe
TaOJMUI, YTEHWE U TMOCTPOCHUE AuarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peabHbIX MpoLeccoB. 3BneueHre nHpopMaluu us3
auarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETAUs JaHHBIX.

OnucartenbHas CTaTUCTUKA: cpefHee apudmeThueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIEeEe 3HaueHUs Habopa YHMCIOBBIX AaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil SKCIIEpUMEHT (OMBIT) M ciiydaiiHoe coObiTHe. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa U urpajibHas KOCTb B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmnHbl. Yucino pédep u cymmapHas
creneHb BepuuH. [IpencrtaBnenue o cBsizHoctu rpada. Llenu u nmxnsl. [yt B
rpadax. O6xon rpada (diiepoB myth). [IpencraBieHue 00 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMouiso rpados.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBaMH: OO0beIMHEHUE, TepeceueHue, nomnoiaHeHue. CBoicTBa omepaiuii
HaJ| MHOXECTBAMM: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCHpEeAeIUTEIbHOE,
BKIItoueHus. Mcrmonb3oBaHue Tpaduueckoro TMPeACTABICHUS MHOMXKECTB IS
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a1aY.

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

DOnemeHTapHble COOBITHS  ciydaiiHoro ombita. CiydaitHple  COOBITHS.
BepositHoct  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObITuAMU. CiydailHblid BBIOOP. CBA3b MEKY MAJIOBEPOATHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: EAMHCTBEHHOCTh IYTH, CYIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BEpIIMH M uucioM pedep. IlpaBuio
yMHOXkeHus. Penenue 3aiad ¢ moMouisio rpados.

[IpotuBononoxkupie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsI BEPOATHOCTH. lIpaBmiio ymHOxeHus. HesaBucumsblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOUIBIO JepeBa CIy4alHOrO JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JOaHHbIX B BUAe TaOmuuU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne u nmocTpoeHue Tadbaul, auarpamm, rpaukoB 1o
pEaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyeTaHuss u 4yucio couetanuil. TpeyroJbHUK
[lackans. Pemenue 3a1ay ¢ MCHOAb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyallHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPY>KHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 10 NEPBOro YCIeXa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynn.

CiyuaiiHasi BeJIMUMHA W paclpeieieHue BepOsATHOCTEH. MaremaTtuueckoe
oxumanue u gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OXHJAaHHUS — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MareMaTud4ecKoe OXHUIaHUE U
JUCIIepCHs CIy4YallHOW BEJIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCHIBITAHUHI
beprymmm».

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BepOsSTHOCTEHN C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U pean3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUH BCEH JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHON
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJIECHUH, YMEHHUIO BHJIEThH
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKOW KyJbTypod Kak CpeICTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHINMMU HABBIKAMHM HCCIEN0BATEIbCKOM
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPoOieM U MyTel UX peleHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, 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;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
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  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUSA

ba3oBble JJornyeckue JeicTBUA:

e BEISIBJSITh M XapPaKTEPU30BaTh CYIIECCTBCHHBIC IPU3HAKKM MATEMATHYECKHX
O0OBEKTOB, TIOHATHH, OTHOIICHUN MEXTYy TOHATUAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIWMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIaccupUKaIMd, OCHOBAaHUSA JIi OOOOIIEHWS W CpPaBHCHHS, KPUTEPUHU
MPOBOJAMMOTO aHAIN3a;

e BOCIIpUHUMATh,  (HOPMYNIHpOBaTH W  NIPEOOpPa3oOBBIBATH  CYXKJICHHS:
YTBEPJAUTEIIbHBIE W OTPHUIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE M OOIIHE,
YCJIOBHBIE;



e BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUYUS
B (haKkTax, JaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUAX, NpeIaratb KpUTepuu
IUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

e IENIaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKHM, JEIyKTHBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e pa30upaTh /0OKa3aTENbCTBA MATEMATHUYECKUX YTBEPKIACHUM (MpsAMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aAPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

e BHIOMPATh CHOCOO pelieHus y4dyeOHOM 3anayu  (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbHIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBare/bCcKkue 1eiCTBHSA:

e HCMOJIb30BaTh BONPOCHl KaK MCCIEAOBATENbCKU HMHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE MPOTUBOpPEUUE, MpoOJIemMy,
CaMOCTOSATEJIbHO ~YCTAHaBIMBATh KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO IMO3ULUIO, MHEHUE;

e IPOBOAUTh MO CAMOCTOSITEJIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e CAMOCTOSITENIbHO (HOPMYIUPOBATh OOOOIIEHHS U BBIBOABI IO pPE3yJbTaTaM
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHHUI;

e IPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE IMpoOIEcca, a TaKXKE BbIIBUTaTh
NPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIISAITH HEJOCTATOYHOCTh W HM30BITOYHOCTH WHGOpMAIMH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BEIOUpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BEIOMpPATh (OpMy TpeACTaBlIeHUS WHPOPMANMA W WIUTIOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIHSIMU;

e OIICHUBATh HAAEKHOCTh HMHPOPMAIMU IO KPUTEPUSM, MNPEIJI0KEHHBIM
YUHTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

e BOCIIPUHUMATh U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUM C YCIOBHIMU U

LEISIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHMS B



YCTHBIX M TNUCBMEHHBIX TEKCTaX, JaBaTb MOSICHEHUS MO XOAY peUIeHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0JI¢ 00CYX/I€HHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOH TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSMU JPYrux
YYaCTHUKOB JMaJiora, OOHAPY)KMUBAaTh PA3NIMYME U CXOJCTBO NO3UIUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

e IPEACTABIISATH PE3YJbTATHI PEHICHUS 3aJaud, SKCIEPUMEHTA, UCCIEI0BaHNUSA,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIICHUS C YUETOM 3a]1a4
pe3eHTAlMi U 0COOEHHOCTEN ayAUTOPHH;

e IOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYAIbHOU
paboThl MPU pPelIeHnH Y4eOHbIX MATEMATUUECKHUX 3a/1a4;

e IPUHUMAThH 1I€JIb COBMECTHOM J€ATEeNbHOCTH, IUIAHUPOBATH OPraHU3aLHUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOIEH;

e YYaCTBOBATh B IPYIIOBBLIX popMax paboThl (00CYKaeHUSI, 0OMEH MHEHUSIMH,
MO3rOBbIE IITYPMBI U JPYTHE), BBINOJHATH CBOIO YacThb paboOThl U
KOOPAMHUPOBATH CBOU AEHCTBUSI C IPYITMMH UI€HAMHU KOMaH/bl, OLICHUBATh
KayecTBO CBOErO0 BKJIaJa B OOMMH HOPOAYKT MO  KPUTEPUSM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBHSL.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

e CAMOCTOATENIBHO COCTAaBIATh IUIAH, AJITOPUTM pELICHHS 3aJayd (WU €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI Ipoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e IPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHKHYTH IIPU PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU MOCTABICHHOM LIENHU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOyYalolmMICS TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MNPEICTABICHHYIO B TaOiMIaX, Ha Jguarpammax,
MpEACTaBIsATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh W HUHTEPIPETUPOBATH  pEalbHbIE  YHUCJIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeAuaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIy4YallHOM HM3MEHYMBOCTH Ha MpPUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

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

N3Bnekars W mpeoOpa3oBbIBaTh WH(OpPMAIMIO, TMPEJICTABICHHYIO B BHJIEC
TaOIUI, AUArpamMm, TpauKoB, MPEICTABIATh JaHHBIE B BUJE TaOIHIl, JUArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX MOKa3aTelel: CpeIHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, UCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3ysbTaTaM U3MEpPEHU U HaOJIOICHUI.

HaxomuTh BEpPOSITHOCTH CIyYaliHBIX COOBITUM B OMBITaX, 3HAsl BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJETH: JEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
quarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJHATh
omepanMyd HaJ MHOXXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MEPEUYUCIIATH 3JIEMEHTBI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe NPECTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMH JJI ONMCAHMS MPOLIECCOB U SIBICHUM, B TOM YHWCIIE MIPU PEIICHUU 33134 U3
JIPYTUX Y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

N3Bnekath W mnpeoOpa3oBbiBaTh MH(MOpPMalMIO, MPEJACTABICHHYIO B
pPa3TUYHBIX WCTOYHWKAX B BHJE TAaONMUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BHJIC TaOJIMII, TUarpaMm, IpauKoB.



PemaTte 3amaum OpraHuM3OBaHHBIM NEpPeOOPOM BAPUAHTOB, a TaKKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcnonb3oBaTh OMUCATENIBHBIE XAapAaKTEPUCTUKU [JI1 MAaCCUBOB YHCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

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

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUNA B M3YYEHHBIX OMNBITaX, B TOM
Yyclie B OMNbITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUSAX
UCIIBITAHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE W O paClpelesicHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUpOJIe U OOIIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 0] 8 1 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 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienne, cucTreMaTH3anus 3SHaHUH 5 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
b K
1 [ToBTOpenue kypca 7 kmacca 4 nommorexa O
https://m.edsoo.ru/7f417fb2
) OrnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MmnoxecTBa 4 1 bubmorexa HOK
https://m.edsoo.ru/7f417fb2
b K
4 BeposaTHOCTB City4aitHOTO COOBITHS 6 1 nommorexa O
https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro rpadoB 4 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
6 C i 0 8 1
TyHAHHRIC COLRITHA https:/m.edsoo.ru/7t417fb2
bu6 OK
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 nosmotera I
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
b K
1 [ToBTOpenue kypca 8 kmacca 4 nommorexa O
https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTh 4 Bubnmorexa [IOK
P P https://m.edsoo.ru/7f41a302
b K
4 Ucneitanus beprynmu 6 1 nommorexa 110
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUYrHA 6 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O06o01eHre, KOHTPOJIb 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
undposbie
Ne i/ Tema ypoka Konrpoiabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
BBoIHEIN HHCTPYKTAXK II0 OXpaHE TPyIa B
PYE P pyA bubmmoreka [IOK
1 kabunere marematuku. [Ipeacrasienue
https://m.edsoo.ru/863ec1{8
AHHBIX B TAOIHUIIAX
) [IpakTHueckuie BEIYUCIECHUS 110 bubnuoreka [JOK
TaOJIUYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne n nHTEpIIpETaIns TaOJIMIHBIX bubnuorexka [JOK
JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktuueckas padota "Tabmubr" 1
I'paduueckoe npencraBieHrne JaHHBIX B
pad P bu6mmoreka [JOK
5 BHJIC KPYTOBBIX, CTOJIOMKOBBIX
https://m.edsoo.ru/863ed18e
(cTosIOYaTHIX) TUAarpamMm
6 UTeHne U TOCTPOCHHUE AUATPAMM. bubnuorexa [JOK
[Tpumepsr neMorpaguvecKux quarpamMmm https://m.edsoo.ru/863ed602
bubnuoreka [JOK
7 H 6 n n 1
paKTuteckas pabora "Jluarpammel https://m.edsoo.ru/863ed72e
g Uucnossie Habopbl. CpenHee bubnunorexa [JOK
apumeTnyecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee bu6nuoreka [IOK
apupmeTnyecKoe https://m.edsoo.ru/863ed846
10 Menuana yrcnoBoro Habopa. bubmmoreka [JOK

Y CTOMYHUBOCTh MEAAHEI

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




Menuana yrcioBoro Hadopa.

11
Y CTOMYUBOCTD MEIUAHBI
2 [TpakTuaeckas pabora "Cpennane bubnuorexa [JOK
3HaYeHUS" https://m.edsoo.ru/863edcba
13 Hawubonbiiiee 1 HAMMEHbIIIEE 3HAUCHHS bubmmoreka [IOK
yucioBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGonpiiee u HauMeHbIlIee 3HAYCHHS
yucioBoro Habopa. Pazmax
1 HauGonpiiee u HauMeHbIlIee 3HAYCHHS
yucioBoro Habopa. Pazmax
KonTtponbHas pabota no temam
" bubmuorexa [JOK
16 [IpencraBnenue nanubix. OnucarenabHas
R https://m.edsoo.ru/863ee390
CTaTHCTHKA
. bu6mmoreka [IOK
17 CrnydaifHasi ”3MEHYUBOCTD (TTPUMEPHI)
https://m.edsoo.ru/863eedbc
. bu6mmoreka [IOK
18 YacToTa 3HaUYEHUN B MaCCUBE JaHHEIX
https://m.edsoo.ru/863ee69c
bu6mmoreka [JOK
19 I'pynnupoBka
PYHIHP https://m.edsoo.ru/863e9d0
20 I'ucrorpammer
21 I'ucrorpammel bubmorexa HOK
https://m.edsoo.ru/863eeelc
” [IpakTnueckas pabora "Crnyuaiinas bubnunoreka [JOK
U3MEHYUBOCTE" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmnna, pebpo. [IpencraBnenue bu6nuoreka [IOK
3a/1a4M ¢ MOMOIIBI0 Tpada https://m.edsoo.ru/863eef52
24 CreneHsb (BaJIGHTHOCTD) BepIIUHBL Yucio bubnuoreka [JOK

pE€6ep u cymMapHas CTeNeHb BEPIITUH.

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




Llens u uKi

55 Hens u muko. [Tyts B rpade. | bubmmoreka [JOK
[IpencraBienue o cBA3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBieHre 00 OPHCHTHPOBAHHBIX | bubnuorexa [JOK
rpadax https://m.edsoo.ru/863ef3b2
27 Crny4aitHblii OTIBIT U CIIy4aiiHOE COOBITHE 1 brbmmorexa [TOK
https://m.edsoo.ru/863ef4d4
BepositTHOCTh M yacToTa coObiTUsA. Postb
)3 MaJIOBEPOSITHBIX U MPAKTUYECKU 1 bubnuorexa [JOK
JIOCTOBEPHBIX COOBITHI B PUPOJIC U B https://m.edsoo.ru/863ef646
oOurecTBe
29 Momnera u urpajgbHas KOCTb B TEOPHH 1
BEPOSITHOCTEH
30 [IpakTueckas padota "Yactora | bubnuoreka [IOK
BbINaJeHUA opia' https://m.edsoo.ru/863ef8a8
KonTtponpHas paboTa o remMam
. bu6mmoreka [JOK
31 "Ciy4aitHasi ©3BMEHYHBOCTb. | padsbl. 1
. https://m.edsoo.ru/863f0186
BepostHocTh cinydaitHoTO cOOBITHSA"
0 [ToBTOpenue, o6o6menue. [Ipeacrapnenne | bubnunoreka [JOK
JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, 0606menue. OnucarenbHast | bubnunoreka [JOK
CTaTHUCTUKA https://m.edsoo.ru/863efbaa
a4 [ToBTOpEeHUE, 0000mIEeHNe. BeposTHOCTh | bubnunoreka [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
BBoIHEIN HHCTPYKTAXK II0 OXpaHE TPyIa B
PYE P PyA bubmmoreka [{OK
1 kabunere maremaTtuku. [Ipeacrasienue 1
https://m.edsoo.ru/863f029¢
naHHbIX. OnucarenbHas CTaTUCTUKA
) Cnyvaiinast ”3BMeHYMBOCTh. CpegHue 1 bubmuorexa [JOK
YHICIIOBOT0 Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BeposTHOCTH 1 1 bubmuotexa [JOK
4aCTOThI https://m.edsoo.ru/863f0578
4 Knaccuueckue moaenu Teopun | bubmuorexa [JOK
BEPOSITHOCTEN: MOHETA U UTPAJIbHAsI KOCTh https://m.edsoo0.ru/863f076¢
5 OTKIIOHEHIA 1 bu6mmoreka [IOK
https://m.edsoo.ru/863f0a50
bub OK
6 Jlucniepcust YrcIIOBOTO Habopa 1 nomoreka Il
https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO | bu6mmoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
bubnuoreka [JOK
8 JlnarpaMmbl paccerBaHUs 1
https://m.edsoo0.ru/863f0eab
9 MHO0XeCTBO, TOAMHOKECTBO 1 bubmorexa [JOK
https://m.edso00.ru/863f1180
10 Onepanuu HaJ MHOXKECTBaMU: 00BEMHEHHUE, | bubnunoreka [JOK
repeceyeHue, JOIM0JIHEHNE https://m.edsoo.ru/863f143¢
11 CaolicTBa onepanuii HaJl MHOKECTBaMHU: 1 bubnuorexa [IOK




[IEPEMECTUTENBHOE, COUETATEIBHOE,
pacnpeenuTeNnbHOE, BKIIOYEHUS

https://m.edsoo.ru/863f1784

12 I'paduueckoe mpeacTaBIeHIEe MHOXKECTB bubnrotexa LIOK
P pedt https:/m.edsoo.ru/863f198¢
KonTposnsHast paboTa mo Temam
13 n n
Craructuka. MHOXecTBa
14 DOneMeHTapHble coObITHS. CyJaitHbie bubnuoreka [JOK
COOBITUSA https://m.edsoo.ru/863f1dec
15 biaronpusTcTByIOIKE 3JIEMEHTApHBIE bubnuorexa [JOK
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
16 biaronpusTcTByIOIKE 37IEMEHTApHBIE bubnuoreka [IOK
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1f72
OnbITHl ¢ paBHOBO3MOXHBIMHU
. . bu6mmoreka [IOK
17 AJIeMEHTapHBIMH COOBITUSIMU. CydaitHbIN
https://m.edsoo.ru/863f21ca
BBIOOD
OnbITH ¢ paBHOBO3MOXHBIMHU
. . bu6mmoreka [JOK
18 AJIeMEHTapHBIMH COOBITUSIMU. CTydaitHbII
https://m.edsoo.ru/863f21ca
BBIOOD
[IpakTrueckast pabota "OIMBITHI C
bu6mmoreka [IOK
19 PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
" https://m.edsoo.ru/8631235a
COOBITHSIMU
20 Jlepeso bubnuoreka [JOK
https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €eIMHCTBEHHOCTh MYTH,
AP A N yr bubmuoreka [JOK
21 CYILECTBOBAaHUE BUCAYEH BEPIINHBI, CBSI3b
. https://m.edsoo.ru/863f2bac
MEX/Iy YMCIOM BEPIIUH U YUCTIOM pEOep
bub OK
22 [IpaBuiio ymMHOXEHUS nomrorexa [

https://m.edsoo.ru/863f2cd8




bubmuoreka [JOK

23 [IpaBuio yMHOXKEHMS 1
https://m.edsoo.ru/863f2e36
24 [TpoTHBOIOIOKHOE COOBITHE 1 bubnmorexa [TOK
https://m.edsoo.ru/863f2f8a
)5 Huarpamma Ditnepa. OObeTMHEHNE U | bubnuorexa [JOK
nepecevyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecoBmecTHbie coObITHS. DOpMyna | bubnuoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTHbie coObITHSI. DOpMyna 1 bubnuoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBusIO YMHOXEHHUS BEPOSTHOCTEN.
bu6moreka [IOK
28 VYcnoBHas BeposTHOCTh. HezaBucumsie 1
https://m.edsoo.ru/863f38ae
COOBITHSA
[IpaBuino yMHOKEHUS BEPOSITHOCTEN.
bu6mmoreka [IOK
29 VYcnoBHas BeposTHOCTh. HezaBucumbie 1
https://m.edsoo.ru/863f3b06
COOBITHS
30 [IpencraBnenue cnydaitHOTO 3KCIIEpUMEHTA 1 bubnuoreka [JOK
B BUJIE IEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cnydaitHOTO SKCIIEpPUMEHTA | bubnuoreka [JOK
B BUJIE IEpEBa https://m.edsoo.ru/863f3120
0 [ToBTOpenue, o6oomenue. [Ipeacrapienne | bubnunoreka [JOK
maHHbIX. OnucareabHas CTaTUCTHKA https://m.edsoo.ru/863f4128
bub K
33 [ToBTOpenue, o6odmenue. I'padol 1 noamorexa O
https://m.edsoo0.ru/863f4312
34 KonTtponeHas padota no temam "CiyqaifHble |
coObITus. BepostHocts. I'padbr”
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
BBoIHEIN HHCTPYKTAXK II0 OXpaHE TPyIa B
PYE P by bubmmoreka [{OK
1 kabunere marematuku. [Ipeacrasienue
https://m.edsoo.ru/863f47ea
JTAHHBIX
bu6moreka [IOK
2 OmnucarenpHas CTaTUCTUKA
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUSIMU
HezaBucumoctb coOBITHI
bu6mmoreka [IOK
5 KombOunaTopHOE MpaBMiIo YMHOKEHUS
https://m.edsoo.ru/863f4el6
6 [TepecranoBku. @akropuan. CoueTanus u bubnuoreka [IOK
YUCIJIO COYETaHUI https://m.edsoo.ru/863f4e16
bub e OK
7 Tpeyronpnuk [Tackans nommoreka L
https://m.edsoo.ru/863f5014
[IpakTuueckas padota "Beruncinenue
g BEPOSITHOCTEHN C UCIOJIBb30BAHUEM 1 bubnunorexa [JOK
KOMOUHATOPHBIX (PYHKITUH TEKTPOHHBIX https://m.edsoo.ru/863f5208
Tadaui"
I'eomeTrpuueckas BeposiTHOCTb. CitydaliHbIN
9 BBIOOP TOYKH U3 GUTYPHI HA TIIIOCKOCTH, U3 bubmmorexa [TOK
p yp ’ https://m.edso0.ru/863f5884
OTpE3Ka, U3 IYTH OKPYKHOCTH
10 I'eomerpuueckas BeposITHOCTb. CilydaliHbIN bubnuoreka [IOK

BBIOOD TOYKH U3 (PUT'YpPBI HA TUIOCKOCTH, U3

https://m.edsoo.ru/863f5a50




OTpe3Ka, U3 Iy OKPYKHOCTH

I'eomerpuueckas BeposTHOCTh. CirydaliHbIN

bubmmoreka [IOK

11 BBIOOD TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3
https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 Iy OKPYKHOCTH
I'eomeTrpuueckas BeposiTHOCTh. CirydaliHbIN
bubmmoreka [IOK
12 BBIOOP TOUKH U3 (GUTYpHI HA MIJIOCKOCTH, U3
https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 Iy OKPYKHOCTH
13 Ucnpitanue. Ycnex u Heympaua. Cepus bubnuoreka [JOK
HCIIBITAaHUM JI0 IIEPBOTO ycIiexa https://m.edsoo.ru/863{6162
14 UcnwiTanue. Ycnex u Heynaua. Cepust bubmuorexa [JOK
WCTIBITAHUM JI0 IEPBOTO ycrexa https://m.edsoo.ru/863f6356
15 Hcneitanne. Yenex n Heyaada. Cepust
WCIIBITAaHUM JI0 TIEPBOTO ycIiexa
16 Ucnwitanusa bepuynnu. BepostHocTu bubnuoreka [JOK
cOOBITHH B cepuu UCTbITaHuM beprymmn https://m.edsoo.ru/863f64d2
17 Ucnwitanusa bepuynnu. BepostHocTu bubnuoreka [IOK
cOOBITHH B cepuu UCTIbITaHUM bepHymn https://m.edso0.ru/863f6680
13 [IpakTruueckas padota "UcnbiTanus bubnuoreka [JOK
bepnymnn" https://m.edsoo.ru/863f67de
19 CnyuaiiHasi BeJIMYMHA U paclpeiesieHue bubnunoreka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/863f6b44
20 MaremMarnueckoe 0KUAAHUE U TUCTIEPCUs bubnnoreka [JOK
CIIy4ailHO BEJIUYHHbI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHUYECKOTO OKUIAHUS KaK
21 TEOPETUUECKOTO CPETHErO 3HAUCHUS bubmmorexa [TOK
P peAl https://m.edsoo0.ru/863f686
BEJINYMHBI
22 [TonsiTHe 0 3aKOHE OONBIINX YUCEI bubmmorexa [TOK

https://m.edsoo.ru/863f72c4




3 N3mepenue BeposATHOCTEN C IOMOILBIO 1 bubmmoreka [IOK
4acToT https://m.eds00.ru/863f7652
bu6mmoreka [{OK
24 I1 o 1
PYMEHEHHE 3aKOHa OOJIBIINX YHCeT hitps-//m.edsoo.rw/863f7116
)5 O06o0mIeHne, cucTeMaTu3anys 3HaHUH. | bubnuorexa [JOK
[IpencraBnenue JaHHBIX https://m.edsoo.ru/863f783c
26 O0006111eH1E, CUCTEMATH3ALMS 3HAHUIA. |
OnmcaTenbHas CTAaTUCTHKA
O0006111eH1E, CUCTEMATH3aLMs 3HAHUIA.
bu6moreka [IOK
27 [IpencraBnenune ganapix. OnucaTenpHas 1
https://m.eds00.ru/863f893a
CTaTHCTHKA
)3 O600611eHne, cucTeMaTu3anys 3HaHU. 1 bubnuoreka [JOK
BeposTHOCTB CitydaitHOTO COOBITHS https://m.edsoo.ru/863f7ade
O0o001Ienne, cucTeMaTH3aus 3SHaHUH.
. bu6moreka [IOK
29 BeposTHOCTE citydyaliHOTO COOBITHSI. 1
https://m.eds00.ru/863f7c9¢c
DneMeHThl KOMOWHATOPUKH
30 O06o06meHre, cucTeMaTU3alys 3HaHH. 1 bubnuorexa [JOK
DeMeHThl KOMOWHATOPUKH https://m.edsoo.ru/863f7e54
O0o0011enne, cucTeMaTH3aIus 3SHAaHUH.
. bu6mmoreka [JOK
31 DneMeHThl KoMOnHaTopuku. CiydaiiHbie 1
https://m.edsoo0.ru/863f8408
BEJIMYUHBI M pacIpeiesIeHuUs
0 O00011enne, cucTeMaTH3aIis 3SHAaHUH. | bu6mmoreka [JOK
CrnyuaiiHble BEJIMYMHBI U paclpeesIeHUs https://m.edsoo.ru/863f861a
bu6mmoreka [JOK
33 Hrtoropas koHTpoJIbHAS padboTa 1
p p https://m.eds00.ru/863f8b56
34 O0o0mIeHre, cucTeMaTH3alus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
HPOBEPHEMOTO IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHO
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJibTara
5 BeposaTHOCTB U cTaTUCTHKA
Uwutarhe nHGOPMAIHIO, TPESACTABICHHYIO B TA0IHIIAX, HA JUarpammax,
5.1 MPEeACTAaBIATh JIaHHbIE B BHJAE TaONWIl, CTPOUTH JaUArpaMMBbI
(cTosiOuKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) TT0 MACCMBAaM 3HAYECHHI
59 OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIC YHCIOBHIE JIaHHEIE,
' TpeCTaBICHHBIC B TAOIUIAaX, HA TUarpaMmax, rpapukax
Hcnonws3oBath TUTSt OTHCaHUS JTAHHBIX CTaTUCTUYECKHE
5.3 XapaKTEPUCTHKU: CpeHee aprupMeTHIecKoe, Mearnana, HauOoJIbIiee 1
HauMEHbIIIee 3HAUCHUS, pa3Max
HNmets npencraBiieHne 0 Cay4allHOM M3MEHYMBOCTH Ha IPUMEPAX LEH,
5.4 (GUBUYECKUX  BEIMYMH, AaHTPONIOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
poBepsIeMoro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTaTra
5 BeposaTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJE TaOnull, Auarpamm, rpadukoB, MPEJICTaBIATh JaHHbIC B BUEC
Ta0yIHIl, TMarpamMmm, rpaduKoB
OnuceiBaTh JaHHbIE C TOMOINBIO CTAaTUCTUYECKHX I[OKa3aTeseil:
5.2 CpeoHUX 3HAa4eHWM U Mep paccenBaHus (pa3Max, JUCHepCUs |
CTaHJIaPTHOE OTKJIOHEHHE)
53 HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHH M 4acTOTHI COOBITUH, B TOM
YHClie IO pe3yabTaTaM U3MEPEeHUN U HaOII0AeHU !
Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B ONBITaX, 3Has
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUAMU
55 Hcnonb3oBate  rpaduueckue  MOJENH:  JAEPEBO  CIy4alHOTO
) SKCIIEPUMEHTA, JHarpamMmbl Diljiepa, YucaoBas mnpsmas
OnepupoBaTh MOHATUSMU: MHOKECTBO, IMOJMHOKECTBO; BBINIOJIHSTH
56 omepanuy  HaJA  MHOXXECTBaMU:  OOBEOUHEHHE, IepeceueHue,
' JOTIOJIHEHUE; IEPEYUCIISITh JIEMEHTBI MHOKECTB, IPUMEHSTh CBOICTBA
MHOYECTB
Hcnonb3oBatk rpaduveckoe MpeAcTaBICHHE MHOXKECTB U CBs3ei
5.7 MEXly HUMU JJI ONKUCAHUS MPOIECCOB U SIBJIECHUH, B TOM YHCIIE MPU
pElIeHNH 3314 U3 IPYTUX y4eOHBIX MTPEIMETOB U KYPCOB




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

5

BeposTHOCTh U cTaTUCTHKA

5.1

W3BnekaTh u mpeoOpa3oBbIBaTh WHPOPMALKIO, TMPEICTABICHHYIO B
pa3NMYHBIX HCTOYHMKAX B BHUAE TaOnWI, auarpamMm, TpaduKoB,
NPEACTaBIATh JaHHBIC B BUE TaOJIHII, IUarpamMmm, TpaguKoB

5.2

Pemrate 3agaun opraHu30BaHHBIM MEPeOOPOM BapUAHTOB, a TaKkKe C
WCIIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUII M METOJIOB

53

Hcmonn3oBath OIINCATCJIBHBIC XapaKTCPpUCTUKU JJIA MaCCHUBOB
YHUCJIOBBIX JaHHBIX, B TOM YHUCJIC CPCAHHUC 3HAUCHUA W MCEPLbI
paccerBaHUs

54

Haxomuth 4YacTOThl 3HAYEHUW W YAaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh PE3YJIbTATAMH IPOBEIEHHBIX H3MEPEHUIN U HAOJI0ICHUI

5.5

HaxonuTb BepOsITHOCTH CilydallHBIX COOBITUN B M3YYEHHBIX ONBITAX, B
TOM 4YHCJIE€ B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH, B CEpUSAX HCIBITAHUNA J0O MEpPBOTO YClexa, B Cepusix
ucnblTaHui bepHymim

5.6

HNmers mpeacTaBieHre O CIy4ailHOM BEJIIMYMHE W O PACIPEIACICHUHN
BEPOSITHOCTEN

5.7

Nmetps mpencraBiieHne 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOW HM3MEHYMBOCTH U O POJIM 3aKOHa
OOJIBIITUX YHCETT B IPUPOJE M OOIIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KITIACC
Kox ITpoBepsieMblii 3JIeMEHT COAEePKAHUS
5 BeposaTHOCTB U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUAE TaOJHI, AHarpaMM, rpadukoB. 3amojHeHHE
TaOJMIl, YTEHWE M TOCTPOCHHE AUMarpamMm (CTOJIOMKOBBIX (CTOJOYATHIX) W
5.1 KpyroBbix). UrteHue rTpaduKOB pealbHBIX MpolleccoB. V3BineueHue
UHPOpPMALIMK W3 JUarpaMM M TaOJIMI, WUCIIOJb30BAHHUE W HWHTEPIpETAIus
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeIuaHa, pa3Mmax,
5.2 HauOoJblllee U HauMeHbIlIee 3HaUeHUs1 Habopa YMCIOBBIX JaHHBIX. [IprumMepsl
CIy4aiiHON U3MEHYMBOCTH
CrnyyaiiHblii SKCHEpPUMEHT (ONBIT) M ciaydailHoe coOwlTue. BeposTHOCTH U
5.3 yacToTa. Pojib ManoBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenennp BepumuHbl. Yuciao pébep M cymmapHas
54 cTeneHb BepiiuH. [IpeacraBnenue o cesisHOcTH rpada. Llenu u nukiel. [Tytu
' B rpadax. OO0xonm rpada (ohimepoB 1yTh). llpencraBinenue 00
opueHTHUpoBaHHOM rpade. Perenne 3a1ad ¢ nomonibio rpagon
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposaTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHne JTaHHBIX B BUJIC TAOJIHII, TUarpaMM, TpapruKoB
59 MHOXeCTBO, 3JIEMEHT MHOXXECTBa, HNOAMHOXKecTBO. Omepauuu Haj
MHOXECTBAMU: 00bEJMHEHUE, [IepeceueHue, JONOIHEHNE
53 CBoiicTBa onepanuii HaJl MHOKECTBaMU: IEPEMECTUTENLHOE, COYETATEIIBHOE,
pacrnpeeIuTeNIbHOE, BKIIOYEHUS
54 Hcnonbs3oBanue rpa(bﬂqecxorov IPEJCTABICHUS MHOKECTB JUI ONMCAHUS
peabHBIX ITPOLECCOB U SBJICHUMH, IPU PEIICHUH 3aJau.
55 W3mepenune paccenBaHus AaHHBIX. Jlucriepcus M CTaHIapTHOE OTKIOHEHHE
) YHCI0BbIX HA0OpOB. /lnarpamma paccenBaHus
OneMeHTapHble coObITHA ciaydailHoro omelta. CiydailHble COOBITHSL
56 BepostHocTi coObITHI. OIBITBI € PaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMU
coObitusiMu.  CiydaiiHplii  BbIOOp. CBSI3b MEXIYy MAJOBEPOSTHBIMU U
PaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOLIECTBE U HAyKe
JepeBo. CBolicTBa JI€pEeBbEB: EOUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHHUE
5.7 BUCSTYE BEPILIMHBI, CBSI3b MEXIY YUCIOM BepIIMH U uuciiom péodep. [IpaBuio
yMHOeHUs. Penenue 3a1a4 ¢ noMo1bko rpagos
[IpotuBomnonoxusle coObiTus. [Juarpamma Oiinepa. OObeauHeHHEe WU
5.8 nepeceueHre coObITHil. HecoBMecTHble coObITHA. DopMmyna CIIOXKEHUS
BEPOATHOCTEN
5.9 YcnoBHast BeposiTHOCTh. [IpaBuiio ymHokeHust. HezaBucumble coObITHS
5.10 [IpencraBieHne HKCIOEpUMEHTAa B BUAE JepeBa. Pemenue 3agad Ha




HAXOXJEHHUE BEPOSATHOCTEH C MOMOIIBIO JEPEBA CIYUAHOIO IKCIIEPUMEHTA,
quarpaMm Duepa

9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposTHOCT U cTaTUCTHKA
[IpencraBnenne naHHBIX B BUJE TaOJHII, TUarpaMM, rpadukoB, HHTEPIpETAUs
5.1 JaHHBIX. YTeHHE W MOCTPOCHHE TAOJHIl, JUarpamM, rpauKoB MO peabHBIM
JTAHHBIM
5.2 [IepectaHoBKM U (hakTOpHAT
5.3 CoueTaHus U YUCIIO COUYECTAHUN
5.4 Tpeyronpauk I[ackans. Pemenue 3a1au ¢ ucnosib30BaHuEM KOMOWHATOPUKHU
55 I'eomerpuueckas BeposTHOCTb. CiyyallHbIi BBIOOpD TOUKM M3 (QUIYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Wcnpitanue. Yenex u Heynava. Cepus HCIIBITAHUH /10 TIEPBOTO ycIexa
57 Cepus ucneiTanuii bepuymum. BeposTHOCTH COOBITUI B CEpPUM HMCTBITAHUN
beprymnnu
5.8 CrnydaiiHasi BeIM4MHA U PaclpeesICHHe BEPOSATHOCTEN
59 Marematuueckoe oxkugaHue u gucrnepcus. llpumepsl MareMaTHyecKoro
0’KHJaHMS KaK TEOPETHUECKOTI0 CPETHEr0 3HAUCHHS BEJTMUHHBI
510 MareMarnueckoe OKHMJAaHHE M JUCIEpPCUs CIyYalHOW BEIUYHMHBI «YHUCIO
YCIIEXOB B CEPUU UCIIbITAHUN bepHynn
511 [Tonsatue o 3akoHe OoNbIIUX uucen. M3MepeHue BEPOSATHOCTEH C TOMOIIBIO
4yacToT. PoJib 1 3HaueHue 3akoHa OOJIBLINX YKMCEI B IPUPOJIE U 00IIEeCTBE




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

Kon
MPOBEPAEMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUH
HaJl MHOXXECTBAMU; YMEHHE OTIEpUPOBATH MOHATUSMHE: Tpad, CBA3HBIN Tpad,
JEPEBO, LUK, IPUMEHATh UX IPU PELICHUHU 3aJa4; YMEHHE HCIO0JIb30BaTh
rpajguyueckoe TPEICTaBICHUE MHOXKECTB JUIsl ONHUCAaHUS peabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHUE  paclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOJUTh NPUMEPBI U  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBaHUI

YMeHne ornepupoBaTh MNOHATHSAMHU: HaTypalbHOE YHCIO, IIPOCTOE U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYPAJIBHBIX YHCEN, IPU3HAKHU JEIUMOCTH,
LeJI0€ YHCII0, MOJYJb YMCIIA, OOBIKHOBEHHAs JpoOb M AecATHYHas JpoOb,
CTaHJAPTHBIA BHJI YWCJA, PAMOHAJIBHOE YHCIIO, MPPAMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHE BBINOJHATH JEHCTBUS C
YUCJIaMH, CPAaBHMBATh W YHOPSJIOYMBATH YMCIIA, NMPEACTABIATH 4YUCIA HA
KOOPJIMHATHON MpPSMOW, OKPYIJIATh YHUCIA; YMEHHUE AeNaTh NPUKUAKY MU
OILICHKY PE3y/IbTaTa BBIYMCICHUN

YMeHHne onepupoBaTh TOHSATHSMH: CTEIEHb C IEJIBIM TI0Ka3aTeleM,
aprudMeTUUECKUI KBaIpaTHBIM KOPEHb, MHOTOUJICH, ajireOpanyeckas 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaIbHOH CTEmeHu OoJbiine
€IMHUIIBI; YMEHHE BBITIOJHATE Pacu€Thl MO (GopMyrnaM, TpeoOpa3oBaHUs
IENBIX, JPOOHO-pAIlMOHATBLHBIX BBIPAKCHUH WM BBIPQKCHUH C KOPHSIMH,
pa3ioKeHNEe MHOTOWICHA HAa MHOXKHTEIH, B TOM YHUCIIC C MCIIOJIb30BaHHEM
(hopMyIT pa3HOCTH KBAIPATOB M KBAJIpaTa CyMMbI i Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSMHU: YHCIOBOE pPAaBEHCTBO, ypaBHEHHUE C
OJIHOI MEPEeMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOII;
YMEHHME peliaTh JIMHEHHble U KBaJpaTHbIE ypaBHEHHS, JIpOOHO-
palroHaIbHbIe YPaBHEHUS C OJHON MEPEMEHHO, CUCTEMBI IBYX JTUHEIHBIX
ypaBHEHUH, TMHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJpaTHBIE U APOOHO-
panroHalibHble HEPABEHCTBA C OJHON MEepeMEHHOW, B TOM YHCIE MpHU
pellleHny 3ajad W3 JAPYTHX NPEeaMETOB M TMPAKTUYECKHX 3a]a4; YMEHHE
UCIOJIb30BaTh KOOPJAMHATHYIO MPAMYI0 M KOOPIAMHATHYIO IMJIOCKOCThH JUIS
n300pakKeHHsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GYHKLIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJibllleeé W HaMMEHbIee 3HAYeHUS (QYHKLUUU; yMEHHUE
ONEpHpPOBATh TMOHATUAMHU: MpsiMast IPONOPLUOHAIBHOCTb, JIMHEHHAs
¢GyHKUuMsA, KBaJpaTHyHass (QYHKUUS, oOpaTHas MPONOPIUOHAIBHOCTS,
napabosa, runep0oJia; yMEHHe CTPOUTh IpaduKu (YHKIHUH, HCII0JIB30BaTh
rpaduKy Ui ONpENeNIeHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemeHust 3afady U3 JpYrux Y4eOHBIX IMPEeIMETOB M pEaNbHOM JKU3HHU;
yMEHHUE BhIpaXkaTh (popMyIaMH 3aBUCHMOCTH MEXAY BeTHUNHAMHU




YMenue ONICPpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMeTI/I‘IeCKaH
U TeoMEeTpUYecKass TMpOTPEecCMH; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEIOBATENLHOCTEH, (DOPMYIIBI CYMMBI M OOIIErO WiICHA MPH PEIICHUU
3ama4, B TOM YHMCJE 33a4 U3 JPYruX Yy4eOHBIX MPEIMETOB U pPEaTbHON
KHU3HN

YMeHue peath 3a/1a4y pa3HbIX THUIOB (B TOM YMCIIE€ HA IPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb HNOKYIOK U YCIYT,
HQJIOTHM, 3aJaud U3 OOJacTH yNpaBICHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); YMEHHE COCTaBISATHh BHIPAKEHHS, YPAaBHEHHsI, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4dd, HCCIEAOBATh IIOJIyYEHHOE pEIICHHUE U
OIICHUBATh MIPaBAOIO0I00HOCTh MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATHSAMU: (PHUTypa, TOYKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYroJbHUK, pPAaBHOOCAPEHHBIA U
PaBHOCTOPOHHUU TPEYrOJBHUKH, MPSAMOYTOJIBHBIA TPEYrOJbHUK, MEIUaHa,
ouccekTpuca " BBICOTA TPEYTrOJIbHUKA, YEeTBHIPEXYTOJIbHHUK,
napajuiesiorpaMmm, poM0, IpSMOYTOJILHUK, KBaJIpaT, TPAIEIUS; OKPY>KHOCTH,
KpYyT, KacareiabHas; 3HAKOMCTBO C MMPOCTPAHCTBEHHBIMH (PUTYpaAMU; YMECHHE
pemrath 3ajJa4v, B TOM YHCJE W3 IOBCEAHCBHOW JKW3HH, HAa HAXOXICHUE
TCOMETPUYCCKUX BEIMYHH C TPUMEHEHUEM HM3yYCHHBIX CBOMCTB (puTyp
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapallICJIbHOCTE W NCPHCHAUKYIIAPHOCTE IMPAMBIX, YI'OJI
MEeXAY IPSIMBIMHU, NIEPIEHIUKYIISAP, HAKIOHHAs, IPOEKIHs, ogooue Gpuryp,
moI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W MPSIMOM;
YMEHHE pAclo3HaBaTh pPaBEHCTBO, CHUMMETPHUI0O U Toxooue ¢uryp,
MapajuIeIbHOCTh U MEPIICHUKYIISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHITHUAMM: JUIMHA, PACCTOSHHUE, Yroia (BeITU4HMHA
yria, CHHYC U KOCHHYC yIJia TPEeyrojbHHKaA), IJIOIIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATh
(dbopMyIibl IepuMeTpa U IIOHIaAd MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTHU U
IIOMIaAM Kpyra, o0beMa MpPsIMOYrOJIbHOTO Mapajulefienunesia; yMeHHe
IPUMEHSTH NMPU3HAKKA PABEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpuroHomerpuyeckrue COOTHOILICHUS
JUIS BBIYMCIICHUS IJTUH, PACCTOSHUH, IO

12

YMenune  u3o0pakarb  IUIOCKHE  (QUTYppl M HUX  KOMOWHAIIWH,
NPOCTPAHCTBEHHBbIC ~(UTYphl OT PYKH, C TIOMOIIBIO  YEPTEIKHBIX
UHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MJIM CHMBOJBHOMY
OTHMCAHHIO

13

YMeHue ONICpUPOBATh HNOHATUAMHU: MPAMOYIOJIbHasA CHUCTEMa KOOPAWHAT,
KOOpAUHATBl TOYKHU, BEKTOP, CyMMa BCKTOPOB, IMPOHU3BCIACHUC BCKTOpA HA
YUCJIO, CKAJAAPHOC TNPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIB30BATh
BCKTOPBI U KOOPAWHATHI UIA MPCEACTABJICHUA NAHHBIX W PCHICHHA 3a/1a4d, B
TOM YHUCJIC U3 JPYTUX y‘Ie6HBIX MMpEeaAMETOB U peanLHoﬁ KHN3HHU

14

YMmenue ONCpHUpOBaATh NMOHATHUAMU: CTOJIOMKOBBIEC H KpYroBbIC OTHUarpaMmebl,
Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I‘-IeCKOC, MEaraHa, HanOOJIbIIICe U HAMMEHBIIIEE
3HA4YCHUAA, pa3Max YHUCIO0BOI'O Ha60pa; YMCHUC H3BJICKATD,
HHTCPIIPETUPOBATL U Hp606pa30BBIBaTB I/IH(l)OpMaI_II/IIO, NMpEACTaBJICHHYIO B
TaGJ’II/ILIaX W Ha Juarpammax, OTpaKarouiyro CBOICTBA U XapaKTCpUCTUKHU
PCAJIbHBIX TIPOLECCOB U HBHCHHﬁ; YMCHHUC PpacCllO3HABaThb U3MCHYHBBIC




BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh TMOHATHUSMH: CIyYalHBIM OMNBIT  (CIIy4alHBIN
SKCIIEPUMEHT),  3JEMEHTapHOE€  COOBbITHE  (DJIEMEHTAapHBIM  MCXON)
CIIy4aifHOTO OTIbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaxXOJMTb  BEPOSATHOCTU  CIAy4alHbIX  COOBITUH B OOBITax  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; YMEHHUE pEIliaTh 3a7auu
METOJIOM OpPraHM30BAaHHOIO Iiepedopa M C HCIOJIB30BAHMEM IIPaBUIIA
YMHOJKEHUS; YMEHHE OLEHUBAaThb BEPOSITHOCTU pEAlbHBIX COOBITHH U
SIBJICHUH, TOHUMAaTh POJb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHIM B OKpPY)KAIOILEM MHUPE U B KM3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh MOAXOAIIMM U3YyYEHHBIH METO JUIsl peUIeHHs 3ajau,
MIPUBOJUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
JKW3HHU, PACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMCBIBATh OTJENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IIOJYYECHHBIE B XOJE
pa3BUTHS MAaTEMaTHKU KaK HAayKH, NPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX
OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
10 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
' apobu
1.3 PanmonanpHble yncna. ApudmMerndeckue onepanmy ¢ paluoOHaJIbHbBIMU YUCIIaMU
1.4 JleiicTButenpHble yncia. ApudpMeTHYecKre onepaiuny ¢ AeUCTBUTEIbHBIMU YHCIAMU
15 HpI/I6J'II/DKéI-£HI)Ie BBIYMCIICHUS, [TpaBUiIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKa pe3ysibTaTa
BBIYHMCIICHUIN
2 Anrebpandeckue BbIpaKeHHs
2.1 bykBeHHbIE BbIpa)XKeHHUs (BBIPAKEHHSI C IEPEMEHHBIMH )
29 Crenens ¢ nenslM nokaszateneM. CTeNneHb ¢ pallnOHaIbHBIM HOKa3aTesneM. CBoiicTBa
CTETEeHU
2.3 MHoOrouneHbl
24 Anrebpanyeckas 1poOb
75 Apudmernueckuit KOPEHB HaTypajpHOH cTeneHu. [leficTBus ¢ apupmeTHuecKUMU
KOPHSIMH HaTypaJbHOW CTENEHH
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 enwie u npoOHO-paroHaIbHbIe YypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHECHHMA
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemrenye TeKCTOBBIX 3ama4
4 YucoBbIe OCIEI0BATEILHOCTHU
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 DyHKIIUA
OyHkus, crnocoObl 3aganus GyHknuu. ['paduk dyakiuu. O0macTh onpeaeaeHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKONMOCTOSHCTBA.
[IpomMexyTku MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl M MHUHHUMYMBI (DYHKIIHU.
HaubonbIiee 1 HauMeHblllee 3HaYeHHE (PYHKIIMU Ha IPOMEKYTKE
6 KoopauHatel Ha npsiMO# U TIJIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomeTrpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOMCTBA
7.2 TpeyroyibHUK
7.3 MHOroyrojasHUKH
7.4 OKpyXHOCTb U KpyT
7.5 H3mepenne reoMeTpu4eCKUX BEIUYNH
7.6 BekTopsl Ha IIJIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA




8.1

OnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa

8.5 I'padst




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BepoaTHOCTb U cTaTHCTHKA: 7 - 9-€ Kiacchl: 0a30BbIH YPOBEHbD:
y4yeOHHUK: B 2 yacTsax; 1-oe uznanue Bricomkuii 1.P., Amenko W.B.; nox
penakmueit Amenko U.B. Axuinoneproe obimectBo «M31aTeabcTBO

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

Marematuka. BeposiTHOCTb U cTaTUCTHKA : 7—9-€ Ki1acchl : 0a30BbIN YPOBEHb :
METOJIMYECKOE TOCOOUE K MPEAMETHON JTUHUU YYEOHUKOB MO BEPOSTHOCTH U
cratuctuke W. P. Beicouikoro, . B. fAmenko nox pea. Y. B. Smenko. — 2-¢

u3a., ctep. — Mocksa : [IpocBemienue, 2023.
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