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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
¥ UX pON B 00pa30BaHWU, HEOOXOIMMOM KaKIOMY 4eloBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJEHUU KOTOPHIMU TpeOyeTcsi Xxoporiasi 6a3oBasi MOArOTOBKA
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 JIJI1 000OCHOBAaHHOT'O TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM U30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TO3TOMY OCTpPO BCTalma HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOydaromuxcs GyHKIHOHATBHY IPAMOTHOCTb, BKJITIOUYAIOIIYIO B ce0sT B KAUCCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOIUTh MPOCTECHUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuobIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHW3aluu Tnepedopa M mojcyéra yucia
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
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTaBICHUS OOy4YaIOIIUXCA O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMH B CTPYKTYpPE MPOTPaMMBI 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 nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ WHGOpMAIMeil: ot
YTeHHs] W WHTEpPHpeTanuy WHQPOPMAIWK, TMPEACTaBICHHOW B Ta0numax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEICTaBICHUS W aHalIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W pPAaCCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUMTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIIBUIaTh, apTyMEHTHPOBAaTh U KPUTHKOBATH IPOCTEHINNE THMIOTE3HI,
pa3MBIIUIATh HaJ (HAKTOpaMH, BBI3BIBAIOIIMMH HU3MEHUMBOCTb, M OLICHUBATh HX
BIISIHUE HA PACCMATPUBAEMBIEC BEJIMUYMHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHOW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUs1 TEOPUU BEPOATHOCTEW. bosiblioe 3HaueHHWE HMMEIOT IPAKTUYECKUE
3a7laHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydyeHun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEpPOSITHOCTEM B CIy4YallHBIX
JKCIIEpUMEHTaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXO0JIaMH,
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 OOYYaIOIIUXCS 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 xnaccax uzydaercs yuyeOHBIH Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOHAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIMUCATEIbHAsA
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOPHIO TpaoBy.

Ha nsyuenue yue6HOro kypca «BeposTHOCTh U cTaTUCTHKa» oTBOAUTCA 102
gaca: B 7 kimacce — 34 gaca (1 gac B Hegemo), B 8 kinacce — 34 gaca (1 4gac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaOJMI, YTEHWE U TMOCTPOCHUE JuarpamMm (CTOJIOMKOBBIX (CTONOUYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIlIEe 3HAUYCHUA Habopa YHCIOBBIX AaHHBIX. lIpumepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa u urpajibHas KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. 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 KUIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJl MHOXECTBAMM: IIEPEMECTUTEIBHOE, COUYETATEIbHOE, PaCIpEAEIUTENBHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

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

DOnemeHTapHble COOBITHS  ciydaiiHoro ombiTa. CiydaifHble  COOBITHS.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



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

[IpencraBienne JaHHBIX B BHAE TaOmuL, AuarpamM, 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 BeposATHOCTh. CiydailHbI BBIOOp TOYKM W3 (GUTYpHl 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.

CiyuaiiHasi BeJIMUMHA W pacIpeelieHue BEpOATHOCTEH. MaremaTuueckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonstue o 3akone OOJbIIMX yuced. M3MepeHne BepOsSTHOCTEHN C 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 PE3YJIbTATHI

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

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUAM  POCCHUCKHX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHMS
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 IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHaTbHOU
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHYECKOMY 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
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI 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, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEN0BATEIbCKOM
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAJIN3A;

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



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KPUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEW U MTPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE J0KAa3aTeIbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHMs, BBHIOUPATh HamOoJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBblencciienoBaTe IbCKHEAeMCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSAITEJIbHO YCTAHABIMBATh KMCKOMOE U JaHHOe, (OpMUpPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHHS W BBIBOJBI M0 pe3yjbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSAX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiCHHs HWHDOpPMAMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIEYyHHBepPCaJIbHbIey4eOHbICACHCTBHS

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



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

B X0JIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppeKTHOU hopMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYAIBHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATh
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINNHTE/IJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTUKEHHS WM HEIOCTHXKEHHS e,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJE TaOJHUIl, CTPOUTH JUarpamMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

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

Hcnonb3oBaTh Ajis1 ONMMCAaHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX 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, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKUX ITOKA3aTeNel: CPEeIHHX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

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

HaxonuTh BEpOSTHOCTH CIy4aliHBIX COOBITUM B OMBITAaX, 3HAS BEPOSATHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

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

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, IOAMHOXECTBO, BBIIOJHSITH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MEPEUYUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTe Tpaduyueckoe NPECTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMM JJI ONKMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YHCIIE MPU PEIICHUU 3a/1a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

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

W3Bnekate w mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISATh
JAaHHBIC B BHJIE TAOJIUII, TUarpamMm, rpaduKoB.



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

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUA U MEPBI pACCEUBAHUA.

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

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE W O paClpelesIeHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUpOJIe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl 06pazoBaTeNLHBIEPeCYPCHI
https://physicon.ru/

1 [IpencraBneHne JaHHBIX 7 2 bubmmoreka [{OK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

2 OnucareapbHasCTaTHCTHKA 8 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

3 CrnydaifHasIM3MEHUYUBOCTD 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

4 Brenenue B Teopurorpadon 4 bubnuoreka [IOK
https://m.edsoo.ru/7f415fdc

BepositHocTh 1 yactoTa https://physicon.ru/
S CITy4aitHOTO COOBITHS 4 . bubmiorexa LIOK
Y1 https://m.edsoo.ru/7f415fdc
https://physicon.ru/

6 COH(S(:(;(Z]:{ls;{I/I;ISGE;HH}IBHaHI/Iﬁ S 2 bubmiorexa [IOK
https://m.edsoo.ru/7f415fdc

OBILIEE KOJIMYECTBO YACOB I1O 34 5 5
[TPOTPAMME

12


https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KounuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
/I | TeMIPOrpamMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoThl 06pA30OBATENBHbIEPECYPCHI
https://physicon.ru/

1 [ToBTOpeHuekypca 7 kmacca 4 bubnuoreka [JOK
https.//m.edsoo.ru/7f417fb2

0 https://physicon.ru/
TINCATCIIbHAACTATUCTHUKA.

2 PaccenBannemanHbBIX 4 bubmmorexa LIOK
https.//m.edsoo.ru/7f417fbh2
https://physicon.ru/

3 MHoxecTBa 4 bu6moreka [IOK
https://m.edsoo.ru/7f417fb2
https://physicon.ru/

4 BeposTHOCThCTydaitHOTOCOOBITHS 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417fh2
https://physicon.ru/

5 Brenenue B Teopurorpadon 4 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
https://physicon.ru/

6 CrnydaifHpIeCOOBITHS 8 bubnuoreka [JOK
https://m.edsoo.ru/7f417fb2
https://physicon.ru/

! coni(ﬁffll:;{;:éunﬂaHaHHﬁ 4 2 brbmorexa [JOK
https://m.edsoo.ru/7f417fb2

OBILIEE KOJIMYECTBO YACOB I10 34 2 1
I[TPOT'PAMME

13


https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2

9 KUIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJ10B Hu
TEMIIPpOrpaMMBbI

KoauuecTtBouacoB

Bcero KonTpoabHblepadoThI

IIpakTnyecknepadoThHI

DJIEeKTPOHHbIE

(uudgposbie)
o0pa3oBaTe/bHbIEpeCypPChl

[ToBTOpeHuekypca 8 kinacca

https://physicon.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41a302

DneMEeHTBIKOMOMHATOPUKHU

https://physicon.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41a302

['eomeTprueckasBEpOSITHOCTh

https://physicon.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41a302

Ucnwitanusabepuynnu

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

Cny4aliHasiBeTMYMHA

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

O06o01eHre, KOHTPOJIb

10 1

https://physicon.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34 1

14


https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

BeposiTHOCTh 1 cTaTuCTHKA

5.1

Uwurarh nHOpManMio, NpeACTaBICHHYIO B TaOIMIIAX,
Ha JMarpaMMax, TMpeACTaBlsATh JAaHHbIE B BHJE
TabMuL,  CTPOUTH  Juarpammbl  (CTOJOMKOBBIE

(cTonmbuareie) M KPYroBbI€) IO MACCUBAM 3HAYCHHM

5.2

OnuceiBaTb W UHTEPHPETHPOBATH  PEABHBIE
YHCIIOBBbIE JAaHHbIE, MPECTaBIEHHbIE B TabMuIaxX, Ha

nuarpammax, rpadukax

5.3

Hcnonp3oBath TUTst OTIMCaHHUS JTAHHBIX
CTaTUCTHYECKHE XapaKTePUCTUKU: cpenHee
apudMeTHIecKoe, MeauaHa,  HawOosplliee U

HaMMCHBIICC 3HAYCHU, pasMax

5.4

NmeTs mpencTaBiieHHE O CIy4allHOH W3MEHYHUBOCTH
Ha  IpuUMepax  IIEH, (UBUYECKUX  BEJIMYUH,
AHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPECTABICHUE

0 CTaTUCTHUYECKON YCTOMYMBOCTH

8 KUIACC

KoanposepsiemoropesyabTara

IIpoBepsiemble IpeAMeETHBIEC Pe3yJIbTAThI
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMBbI
OCHOBHOT'0 00111er0 00pa3oBaHus

5 BepOHTHOCTL M CTaTUCTHUKA
H3BnekaThb 151 HpeO6pa30BLIBaTB I/IH(I)OpMaI_II/II-O,
51 MMPEACTABJIICHHYIO B BHUJIC Ta6J'II/II_[, Auarpamm,

rpaduKoB, MPEACTAaBIATh JaHHBIE B BUIE TaOIHII,

JMarpamm, rpadukoB




5.2

OnucelBaTh JaHHBIE C IOMOIIbIO CTATHUCTUYECKHX
IIOKa3aTesel: CPeHNX 3HAYEHUH U Mep pacceuBaHUs

(pa3max, qucrepcusi U CTaHAapTHOE OTKIOHEHHE)

5.3

Haxomute 4acTOTBI 4YMCIOBBIX 3HAYEHMM M YacCTOTHI
COOBITHI, B TOM UHUCIIE€ NIO Pe3ylIbTaTaM U3MEpPEHUI U

HaOII0ICHII

5.4

Haxomuts BeposTHOCTM ciy4dallHBIX COOBITHM B
OTIbITaX, 3Hasi BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHIA,
B TOM 4YHCI€ B ONBITaAX C PaBHOBO3MOYKHBIMHU

3JIEMEHTAPHBIMH COOBITUSIMU

5.5

Hcnonws3oBare  rpaguyeckue  MOJEIU:  JEPEBO
CIIy4allHOTO 3KCIIEpUMEHTa, JAuarpamMMmbl Oilnepa,

YUCIOoBad mmpsamas

5.6

OnepupoBaTh MOHSITUSIMU: MHO>KECTBO,
MO/IMHO>KECTBO; BBIITOJIHSTH onepanuu Haj
MHOECTBAMU: o0beIMHEHNE, IIepeceveHue,
JOTIOITHEHHE; NEPEYUCIATh DJIEMEHTBl MHOXKECTB,

IMPUMCHATH CBOMCTBA MHOYKECTB

5.7

Hcnonp3oBath rpadudeckoe MpeCTaBICHHUE
MHOXECTB M CBSI3¢H MEXKIYy HHUMH Ul OTIHCaHUS
NPOIIECCOB W SIBJICHHIA, B TOM YHCIIC MPH PEHICHUU

3aJa4 U3 IPYrux y4yeOHbIX MIPEIMETOB U KypCOB

9 KUIIACC

Koanposepsiemorope3yJibTarta

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUs

5 BeposTHOCTb U cTaTHCTHKA
W3Bnexkath ¥  npeoOpa3oBeIBaTh  HMH(OPMAIHIO,
5 1 NPEJCTAaBICHHYIO B Pa3jMYHBIX HUCTOYHUKAX B BU[E
. TabauL, AUarpamMm, rpadMKoB, IPEJCTABIATh JaHHBIE
B BUjie TaOIMIL, AUarpamMmm, rpaguKkoB
5.2 Pemate  3amauM  OpraHW3oBaHHBIM  HepeOOpoOM




BAapHUaHTOB, a TAaKXEC C HUCIIOJIb30BaHUEM

KOMOWHATOPHBIX MPABUI U METOJIOB

5.3

Hcnonb3oBarh onucaTenbHblE XapaKTEPUCTHUKU JUIS
MacCHBOB UHCJIOBBIX JIaHHBIX, B TOM 4YHCJE CpEIHUE

3HAYCHHA U MCPBI paCCCBAHUSA

5.4

Haxomutbs 4acToThl 3HaU€HUH M 4acTOTHI COOBITHSA, B
TOM 4YHCII€ TOJb3YyACh pPE3ylIbTaTaMU IPOBEAEHHBIX

W3MEPEHHUI 1 HAOII0ICHU

5.5

Haxomuth BEpOATHOCTH CIIy4allHBIX COOBITHH B
W3YyYCHHBIX OIbITaX, B TOM YHCIE€ B ONbITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITUSIMH, B
CEepUAX HCIBITAHUN J0 MEpPBOr0 YCIEeXa, B CEPUIX

ucnbITaHUM bepHymm

5.6

HNmers mpencraBieHue O CIy4alHOM BEJIWYHMHE U O

pacnpeneneHn BEpOATHOCTEN

5.7

HmeThs mpencTaBieHue O 3aKOHE OOJIBIIMX YHCEN Kak
O TIPOSIBJICHUM 3aKOHOMEPHOCTM B  CIy4alHOU
M3MEHYUBOCTH M O POJIM 3aKOHa OOJIBIIMX 4YHCEN B

MIPUPOJIE U OOIIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BUJIE TAONHWI, JHAarpaMM, rpaduKoB. 3aroHEHUE
TabIUL, YTEHHE M MOCTPOCHHUE JIuarpamMM (CTOJOMKOBBIX (CTOJIOYATBIX) M
5.1 KpyroBbix). UYreHue rpa@ukoB peadbHbIX IpoleccoB. M3BiedeHue
uHopMallMM U3 auarpaMMm M TaONWL, MCIOJb30BaHME W HWHTEpIpeTalus
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: CpelHee apuMeTHYecKoe, MeauaHa, pa3max,
5.2 HauOoJplllee W HaWMEHbllee 3HAYeHHUsT Habopa YHCIOBBIX JaHHBIX.
[IpumeprICITydailHOMM3MEHYUBOCTH
CnyyaiiHblii 3KCTIEpUMEHT (ONBIT) W CiydaiiHoe coObiTHe. BeposTHOCTH U
5.3 gacToTa. Poib MaloBEpOSITHBIX M TMPAKTUYECKH JTOCTOBEPHBIX COOBITHH B
npupoie U B oOuiecTBe. MoOHeTa U UTPAIbHASIKOCTh B TEOPUUBEPOATHOCTEN
I'pad, Bepmmna, pedpo. Cremenp BepminHbL Ywmcimo pédep u cymmapHas
54 creneHb BepiuH. [IpeacraBnenne o cBs3HocT rpada. Lemn u mukisl. [Tytu B
' rpadax. O6xox rpada (3unepos myth). [IpencraBienue 06 OpueHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momouibio rpadoB
8 KIIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JTaHHBIX B BUJIE TAOJIUII, TUarpaMM, rpaduKkoB
55 MHOXX€eCTBO, DJIEMEHT MHOXECTBA, IOJIMHOXecTBO. Omepanuu Hax
' MHOXECTBAMU: 00bEJUHEHUE, NIepeceueHue, JONOTHEHNE
£ 3 CpolicTBa onepanuil HaJy MHOXECTBAMH: IIEPEMECTUTEIBHOE, COUETATEIBHOE,
' pacnpeaenuTeNbHOE, BKIYEHUS
£ 4 Hcnonb3oBanue rpaduveckoro MPEICTABICHUS MHOXKECTB JUIsl OMHCAHUS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpU pCUICHUU 3aaa4.




N3mepenne paccemBaHus AaHHBIX. [[ucnepcuss U CTaHAAPTHOE OTKIOHEHUE

> YHCI0BBIX HaOOpoB. /lnarpammapaccenBanus
DneMeHTapHbIe COOBITUS  CiydailHOTO ombiTa. CiydailHble COOBITHSL
56 BepostHoct coObiTuii. OmNBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
. coObiTusiMu. CrnydaiiHblii  BeIOOp. CBsI3b  MEXIY MallOBEPOATHBIMH U
IPAKTHUYECKU JJOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J€peBbEB: €AMHCTBEHHOCTb IIyTH, CYIIECTBOBAHME
5.7 BHUCSYEH BEPIIMHBI, CBA3b MEXKAY YHCIOM BEpPUIMH W 4YHUCIOM pEOEp.
[IpaBunoymHoxenus. Pemennesanay ¢ noMomporpados
[IpoTuBomnonoxusie coObiTHs. Juarpamma Ditnepa. OObeAMHEHHE U
5.8 repeceyeHne COOBITHH. HecoBmecTHBIECOOBITHS.
dopmyrnacioKeHUSIBEpOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBmio ymHoxenus. HezaBucumbie coObITHS
[IpencraBnenue »skcriepuMeHTa B BHJE JepeBa. Pemenue 3amay  Ha
5.10 HAaXOXJEHUE BEPOATHOCTEH C MOMOIIBIO JEPEBA CIYYaWHOTO SKCIEPUMEHTA,
JuarpaMm Duiepa
9 KIIACC
Kon IIpoBepsieMbliidJIeMEHTCOEPKAHMS
5 BeposiTHOCTB M cTaTuCTHKA
[IpencraBnenue qaHHBIX B BHJIE TaONUIl, AUArpaMM, TpaduKoOB, UHTEPIPETALUs
51 TAHHBIX. Yrenue u MOCTPOEHUETAOIHIIL, JTarpaMm,
rpaduKoBIOpeanbHbIMIaHHBIM
5.2 [TepecTtanoBKH U aKkTOpHAI
5.3 CoueTtaHus U YUCIOCOUYETAHUM
5.4 Tpeyronbauk [lackans. Pemenue 3aiad ¢ ucnonb30BaHEM KOMOHMHATOPUKH
EE I'eomerpuueckas BepossTHOCTh. CiydaliHbI BBIOOp TOUKM W3 (UTYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Hcneitanne. Yenex u Heynava. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
57 Cepus ucnbiTanuit bepHymninu. BeposTHOCTH cOOBITHH B CepuUM MCIBITAaHHUM
. bepnymin
5.8 CrnyyaiiHas BEIMUYMHA U PACIPEEIIEHUE BEPOATHOCTEN




MaremMaTHu4deckoe OKHMJaHUC W JUCIICPCHL. HpI/IMepBI MaTeMaTHu4CCKOIO

> 0’KHMJIaHUSI KaK TEOPETUUYECKOTO CPEIHEr0 3HAUCHUS BETUUHHbI

5 10 MareMartuueckoe OXHJAAaHHE W AUCHEPCUs] CIy4yalHOW BEJIWYUHBI «UHCIIO
. YCIIEXOB B CEPUU UCIbITaHMI bepHym»

511 [Tonsitne o 3akoHe OoONBIIUX 4YHceN. VI3MepeHHe BEpOSTHOCTEH C TIOMOIIBIO

gactoT. Pons 1 3HaYeHne 3aK0HA OOJIBIINX YUCEN B IIPUPOJIE U 00IIecTBE




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

KoanposepsiemororpetoBanmusi

IIpoBepsiembie TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM OCBOEHHS OCHOBHOIi 00pa3oBaTeIbHOI
NMporpaMMbl OCHOBHOT0 00111er0 00pa30BaHUs HA
ocHoBe ®I'OC

YMenue  omepupoBaThb  MOHATHSIMHU: MHO>K€ECTBO,
MOJIMHO>KECTBO, OIEpaly HajJ MHOXECTBAaMH; YMEHHUE
OTIEpUpPOBaTh MOHATUSAMU: Tpad, CBI3HBIM rpad, Aepeso,
IUKJ, HOPUMEHATh HUX TMpPU pELIEHUU 3a7ad; YMEHHE
UCIOJIb30BaTh TpaUuecKoe NpPEICTaBICHUE MHOMXKECTB
JUIS OTMCAaHUS pEaJbHBIX MPOLECCOB U SIBICHUH, IMPHU
pELIeHNUH 3a]a4 U3 IPYTuX y4eOHbIX TPEIMETOB

YMeHne  omepupoBaTh  TMOHATHUAMH:  OTPEICICHHE,
aKcuoma, Teopema, JI0Ka3aTeNIbCTBO; yYMEHHE
pacro3HaBaTh HWCTHHHBIE H JIO)KHBIC BBICKAa3bIBAHUS,
OPUBOJIUTH HPUMEPhl U  KOHTPOPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BbICKA3bIBAHUIN

YMeHue onepupoBaTh MOHATHAMH: HATypalIbHOE YHCIIO,
IIPOCTOE W COCTABHOE YHWCJIO, JICITMMOCTh HATypaJbHBIX
YuCell, TPHU3HAKK JCIUMOCTH, IEJI0€ 4YHCIIO, MOMIYJb
yucia, OOBIKHOBEHHAs JApoOb M ACCATHYHAs JpoOb,
CTAaHJAPTHBIA  BHUJ  4YHCIA, PAIMOHAIBHOEC  YHUCIIO,
UPPAIMOHATILHOE YHUCIIO, apu(PMETHYCCKHI KBaJpaTHBIM
KOPEHb, YMEHHEC BBINOJIHATh JCHCTBUS C YHCJIAMH,
CpPaBHHMBATh M YIOPSIOYMBATH YUCIIA, IPEICTABIIATh YHCIIA
Ha KOODPJIUHATHOW MPSAMOM, OKPYIIIATH YHCIA, YMEHHE
JieNaTh MPUKUIKY U OI[CHKY pe3yJbTaTa BEIYUCICHUIH

YMeHue onepupoBaTh IMOHATUSMHU: CTENEHb C LEJIbIM
nokaszareneM, apupMETHYECKHH KBaJpaTHBIH KOPEHb,
MHOrOwIeH,  anreOpauueckas  ApoOb,  TOXIECTBO;
3HAaKOMCTBO C KOpHEM HaTypalbHOH CTemneHu OoJiblle
€IMHUIIBI; YMEHHE BBINOJHATh PACUYEThl MO (opMynaM,
npeoOpa3oBaHus LENIbIX, JpoOHO-palMOHATBHBIX
BBIPQ)KEHUI ¥ BBIPAKEHUH C KOPHSAMH, pa3loKeHue
MHOTOYJI€Ha Ha MHOXMWTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM  (OpMYNT  Pa3HOCTH  KBaJgpaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMmenue OIICpHUpOBaATh NOHATUAMU: YHUCJIOBOC PABCHCTBO,
YpaBHCHHEC C OJIHOM HepeMeHHOﬁ, YHCJIOBOC HEPABCHCTBO,




HEPaBEHCTBO C IIEPEMEHHOM; YMEHUE PEIlaTh JIMHEHHbIE U
KBaJIpaTHbIE YpaBHEHUH, JIpOOHO-paIIMOHATILHBIC
YpaBHEHUS C OJHOM IIEPEMEHHOW, CHCTEMBI JIBYX
JIMHEHHBIX YpPAaBHCHWM, JIMHEHHBIC HEPABEHCTBA U UX
CUCTEMBI,  KBaJpaTHble U  JIpOOHO-palOHAJIbHbIE
HEpPaBEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IIPH
peuieHun 3a1ad M3 JIpYruxX IPEeIMETOB M IPAKTUYECKUX
3a/1a4; YMEHHUE HCIIOJb30BaTh KOOPAMHATHYIO IHPSMYIO H
KOOPJMHATHYIO IUIOCKOCTh ISl M300pa)KeHUsl pEelIeHUi
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (QYHKIUSA, Ipaduk
GyHKIMH, HYyJIU ¢byHKIUY, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHU BO3pacTaHusi, yObIBaHUS,
HauOoJbllIee U HauMeHbIIee 3HaueHus1 QyHKIUU; YMEHUE
OTIEpUpPOBATh MOHATUSMHU: MpsiMasi MPONOPLHOHAIBHOCTD,
nuHeMHas (yHKUMs, KBajapaTuyHas (QyHKUWSA, oOpaTHas
MPOTIOPIIMOHATBHOCTh, MapaboJia, rTunepoona; yMeHUe
CTpOUTh rpa@uku (YHKIHM, UCIOJIB30BaTh TpaduKu IS
OTIpEJIeNIEHUs] CBOMCTB MPOLIECCOB U 3aBHUCHUMOCTEH, IS
pelieHus 3amad U3 JpYyrux y4eOHBIX MpPEIMETOB U
pealbHOM  KW3HHM; YMEHHE BbIpaXarb (opMylIaMu
3aBUCUMOCTH MEX/1y BETMUYNHAMHU

YMeHue onepupoBaTh MOHATHSAMH: MOCIEAOBATEIHHOCTD,
apudmernyeckas ¥ reoMeTpudeckasi porpeccun; yMeHue
WCITOJIH30BaTh CBOMCTBA MOCJEAOBATEIBHOCTEN, (HOPMYJIBI
CYMMBI U OOLIEro 4jieHa MpHU PElIeHUH 3a7a4, B TOM YUCIIe
3a/1a4 U3 APYrux yueOHbIX MPEAMETOB U peabHOU KU3HU

Ymenune peuiaTth 3aga4yd pa3HbIX TUIIOB (B TOM YHCJIC Ha
IIPOLECHTBI, AO0JHM MW 4YacCTh, AIBHKCHHC, pa60Ty, LoEeHy
TOBApPOB MU CTOMMOCTD IIOKYIIOK MW YCJIYI', HAJIOT'H, 3aJla9U
n3 obnactu YIIpaBJICHUA JIMYHBIMA U CEeMEHHBIMU
(1)I/IHchaMI/I); YMCHUEC COCTABJIATH BBIPAXKCHUS, YPABHCHU,
HCPAaBCHCTBA n CHCTCMBbI 10 YCJIOBHUIO 3aJa4u,
HCCJIICO0OBATH IIOJIYYCHHOC PECIICHUC u OLOCHUBATh
HpaB,Z[OHOI[O6HOCTI> MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMU: (urypa, TouKa,
OTpe30K, NpsiMas, JIyd, JIOMaHas, yrojl, MHOIOYTOJIbHUK,
TPEYroJIbHUK, pPaBHOOEAPEHHBII M  PaBHOCTOPOHHMI
TPEYroJIbHUKHU, MPSIMOYrOJbHBIN TPEyroJbHUK, MEIHaHa,
OucceKTpuca U BbICOTa TPEYroJIbHUKA, YEThIPEXYTOJIbHUK,
napaujienorpaMM, pomO, TpPSAMOYrOJbHHMK, KBajparT,
Tpamneuus; OKpy>KHOCTb, KpYyrI', KacaTelIbHasl; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTYpaMH; YMEHHE pellaTh 3ajauu,




B TOM YHCJI€ M3 TOBCEJAHEBHOW >XM3HHU, Ha HAXOXICHUE
T€OMETPUYECKUX BEIUYMH C MPUMEHEHHEM H3Y4YEeHHBIX
CBOMCTB ¢uryp u paktoB

10

YMeHue omnepupoBaTh IMOHATUSMH: PaBEHCTBO (QUTYP,
PaBEHCTBO TPEYTrOJIbHUKOB; [apajuIeIbHOCTh u
NEPIEHIUKYIAPHOCTD MPSAMBIX, YrOJ MEXAY MPSIMbIMHU,
NepIeHANKYISAP, HAKIOHHAS, MPOCKIHs, noaooue ¢Guryp,
NOJI00HbIE TPEYroJIbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKM M NpsSIMOM; YMEHHE pacro3HaBaThb pPABEHCTBO,
CUMMETpUI0 U Tmojobue ¢uryp, napamieIbHOCTh U
NEePIEHIUKYISIPHOCTD MPSMBIX B OKPYKAIOLIEM MUPE

11

yMeHI/Ie OHepI/IpOBaTB INOHATHUAMU:. JJIMHA, paCCTOSIHI/Ie,
yron (BeIWYMHA yrila, CHHYC M KOCHHYC yIJia
TPEYroJibHUKA), TUIONIA/b;, YMEHHE OIIEHWBATH pa3Mephl
MpeIMeTOB U OOBEKTOB B OKPYKAIOLIEM MHUPE; yYMEHUE
NpUMEHATh  (QOopMyibl  MEepUMeTpa W IUIOIIAIU
MHOFOYFOJ'IBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1iomaan
Kpyra, oObeMa TMPSMOYTrOJILHOTO Tapajljieenunea;
YMeHI/Ie HpI/IMeHSITI) HpI/IBHaKI/I paBeHCTBa TPGYFOHBHI/IKOB,
TEOpeMy O CyMME VIJIOB TpPEYTrOJbHHUKA, TEOpeMY
[Tudaropa, TpPUTOHOMETPHUUECKHE COOTHOIICHUS  JUISI
BBIYMCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

YMeHne n3o0pakarh IIOCKue (GUTYpPhl U KX KOMOWHAIIHH,
NPOCTPAHCTBEHHBIE (HUTYPBI OT pPYKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIGKTPOHHBIX CPEICTB I10
TEKCTOBOMY HJIM CHMBOJIBHOMY OITUCAHUIO

13

YMeHue omnepupoBaTh MOHATUSAMHU: TMPSMOYTOJbHAs
CUCTeMa KOOpPJMHAT; KOOPIMHATHl TOYKU, BEKTOp, CyMMa
BEKTOPOB, IPOU3BEJIECHUE BEKTOpAa HAa YHCIIO, CKaISIPHOE
MIPOU3BE/ICHNE BEKTOPOB; YMEHHUE HCIIOJIB30BATh BEKTOPHI
U KOOPJAMHATHI JJIsl MPEACTABICHUS JAHHBIX U PEIICHUS
3a/a4, B TOM YHUCJIE€ W3 JPYTHX Yy4eOHBIX MPEIMETOB U
peaabHOM KU3HU

14

YMeHue onepupoBaTh IMOHATUSMHU: CTOJIOUKOBBIE U
KpPYTOBbIE JMarpaMmBl, TaOJIHIIbI, cpenHee
apupmeTHuecKoe, MeauaHa, HauOoJblIee U HauMEHbIlee
3Ha4YeHHUs, pa3Max YHUCIOBOro Habopa; yMEHHE U3BJIEKATh,
UHTEPNPETHpOBaTh M MNpeoOpa3oBbIBaTh HHPOPMALHIO,
OpeJCTaBJICHHYI0 B Tabiaumax ¢ Ha JUarpammax,
OTPaKAIOUIYI0 CBOMCTBA M XapaKTEPUCTHKH peabHBIX
IPOLECCOB M SBIEHUH; YMEHHME  paclo3HaBaTh
M3MEHUYMBBIE BETMUUHBI B OKPYXKAIOLIEM MHUPE

15

YMmenue ONCpUpPOBATH TIOHATHUAMU: CJ'Iy‘-IaI\/'IHBII\/’I OIIBIT




(cmyualiHBIf  DKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE
(’7IeMeHTapHBIM MCXOJ) CIy4alHOIO OIBITa, CIy4yailHOE
cOObITHE, BEPOSATHOCTH COOBITHUSA; YMEHHE HaXOJIUTh
BEPOSATHOCTH  CIy4yailHBIX COOBITUH B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE
pemarh 3a1a4l METOJOM OpraHM30BaHHOIO Iepedopa u ¢
UCIIOJIb30BAHUEM  IIpaBWJIa  YMHOXEHUS;  YMEHHUE
OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITUH M SBJICHUH,
NOHMMATh  POJb  IPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)XKaloIlleM MHpPE U B
YKU3HU; 3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro poJibio B
MacCCOBBIX SIBJICHUSAX

16

YMeHne BbIOMpPATh MOAXOMSIINN W3YyYEeHHBIM METOJ st
pelIeHust 3aa4u, TPUBOJUTH MPUMEPHI MATEMATHUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE W KU3HHU, paclo3HaBaTh
NpOSIBJICHUE  3aKOHOB  MaTEMaTHMKA B  HMCKYCCTBE,
OINUCHIBaTh  OTAEIBHBIC  BBIJAIOIIUMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHUS MAaTeMaTUKU Kak HayKH,
MPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHH M HX
aBTOPOB B OTEUYECTBEHHOW W BCEMUPHOU UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMbliid1eMeHTCOIEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbsHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIC IMEPHOANYECCKUE
' apoou
1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JleiicTBuTenbHble yncia. ApupMeTniueckre onepamnuu ¢ JeMCTBUTEIbHBIMU YU CIaMU
15 Hpn6nH>KéHuHme BBIYUCIICHUSI, TIPaBHJIAa OKPYTJICHHSI, TPUKHUIKA U OIICHKA pe3yibTaTa
BBIUMCIICHUI
2 AnreOpandecKHeBhIPAKCHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp c¢ 1enbiM noka3ateneM. CTeneHb C PAalMOHAIBHBIM  IOKa3aTeIeM.
' CaoiicTBacTeneHu
2.3 MHorousneHsl
2.4 AnrebpandeckasapoOb
95 ApubMeTnuecknii KOpeHb HaTypallbHOW cTeneHu. JlelWcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEpAaBEHCTBA
3.1 enwie 1 npoOHO-paroHaabHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTHYPABHEHU I
3.9 Leunbie u IpOOHO-PALMOHAIbHbIE HEpaBEHCTBA. CucreMmsl u
' COBOKYITHOCTHHEPABEHCTB
3.3 PemennerexcroBeix3agau
4 YucnoBblenociie0BaTeIbHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI3aJaHUAIIOCIEA0BATEIbHOCTEN
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia Cl0KHBIX IPOLIEHTOB
5 OyHKIMH
Oynkuus, crnocoOsl 3aaanus pynknun. I'padux dynknun. O0nacTe onpeneneHus u
51 MHO>KecTBO 3HaueHUi QyHkumuu. Hynu dynxium. IIpoMexyTku 3HaKONOCTOSIHCTBA.
o [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIUH.
Haubounbiiee u HauMeHblee3HaUeHUEDYHKITMMHATTPOMEIKYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaTtHasnpsmas
6.2 JlekapTOBBIKOOPIMHATHIHAIIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepennereoMeTpuyeCKuXBEININH
7.6 BekropriHamiockocTu
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* Maremaruka. BepoaTHOCTb U cTaTHCTHKA: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHbD:
yueOHHUK: B 2 yacTsax; 1-oe uznanue Boicomkuii 1.P., Smenko W.B.; nox

penakmueit Amenko U.B. Akinonepuoe odmiectBo «M3aaTenbcTBO
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

e Maremaruka. /-9 kiaccol. BeposaTHOCTb U cTaTUCTUKA. Ba3oBbIl ypOBEHbD.
Kuwura qis yuurens. Yyednoe nocodue. @I'OC 2021

e Maremartuka. BeposTHOCTb 1 cTaTuCcTHKA. 7-9 Kiacchl. ba3oBblil YPOBEHb.
CamocrosiTennbHbIEe U KOHTPOJIbHBIE padoThl. PI'OC 2021

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

o OU3UKOH JIABhttps://physicon.ru/(O6mako 3HaHwMiA)
e bubmmoreka [HOK https://m.edsoo.ru/7f415fdc
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