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HOACHUTEJIBHASA 3AIIMCKA

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 OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHON MpodecCHOHABHOM Kapbephl.

Kax b1l 4esmoBek MOCTOSTHHO MTPUHUMACT PEIICHHUSI Ha OCHOBE MMECIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS 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 (yHKIHOHATBHY IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B Ka4eCTBE
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 yueOHOM 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 OpTaHHU3allMu mepedopa U MmojcyéTa yucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu MHPOPMATHKY U ITUGPOBBIX TeXHOJOTUH. [Ipyu M3yYeHHH CTAaTHCTUKUA U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS 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 NEISIMU B CTPYKTYpE MPOTpaMMbl Y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE COoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
ommcareNbHas CTATUCTUKA», «BeposTHOCTH», «IJIEMEHThI KOMOWHATOPUKH,
«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
auarpamMMmax W rpadukax, g0 cOopa, TPEACTaBICHHWS W aHauu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W pPAaCCEHBAHUS.
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Pabotast ¢ naHHbIMH, OOyd4aroluecs ydaTcsli CUMTHIBaTh W WHTEPIPETUPOBATH
JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (DAKTOpaMHU, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OLIEHHUBATh UX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
M3YYEHHUs] TEOpPUM BEpOSITHOCTEW. boiblioe 3HaueHHE HMMEIT MPAKTHYECKHUEe
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK Mepa MPaBIONON00Ms ClIy4dailHOro
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJlaMH  BBIYMCIEHUS  BEPOSTHOCTEM B CIIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTAPHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh Oojee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPalMSIMHU HAJ MHOXKECTBAMH, pacCMaTpUBAIOTCA
OpUMepbl MPUMEHEHUS ISl PelleHMs 3a]a4, a TaKKe HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IpeMeTax.

B 7-9 xnaccax usyuaercss ydyeOHbI Kypc «BeposTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO rpadoBy.

Ha usyuenne yueO6HOro Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCS 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 Heneomio).



COILEPKAHUE OBYYEHUA

7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpaduKoB. 3aroJIHEHHE
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHue rpaduKoB peasbHbIX MpoleccoB. 3Bneuenre nHpopMauuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETalusl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnyeckoe, MeauaHa, pas3max,
HauOoJbIlIee M HAaWMEHbIEEe 3HAYeHUsT HaObopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Cny4aitHbIil 3KCIIEpUMEHT (ONBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oO1ecTBe. MoHeTa U urpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4u ¢ momMoIso rpados.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObeMHEHUE, TepeceueHue, nomnoiaHeHue. CBoicTBa omepanuii
HaJl MHOXECTBAMH: II€PEMECTUTEIBHOE, COYETATENIbHOE, paclpeleInuTeIbHOE,
BKIItOUeHus. Hcrmonb3oBaHue rpadUyuecKkoro TMPEACTABICHUS MHOXECTB s
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a1a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMmma pacceuBaHuUs.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. CiiydaiiHble  COOBITHSL.
BepositHoct  coOblTuil. OnNbITBI € PaBHOBO3MOXHBIMU — 3JIEMEHTAPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

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

[IpotuBononoxkubie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE U
nepeceueHue coObiTuil. HecoBMmecTHbie  coObITHA. DopMmyna  CIOKEHUS
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBuiio ymHOxeHusa. Hes3aBucumeble
coobiTud. llpencraBnenue skcnepuMeHTa B BUAE JepeBa. Pelienue 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KITIACC

[IpencraBinenre JaHHbIX B BuAe TaOmuU, AuarpamM, TIpaduKos,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[Nackans. Pemenue 3aay ¢ HCNOAb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl 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 BeJIMYMHA W PaclpeiesieHUe BepOsATHOCTEH. MaremaTtuueckoe
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 3akoHe OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN 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 OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

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

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOLIIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
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 BBITTOJIHEHHIO 00S13aHHOCTEH rpakJIaHUHA U peaju3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
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 TMPOTSHKEHHH BCEH JKU3HU JUIS YCIEIIHOW MpodeccCuoHaIbHOMN
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 BOCIIMTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYy4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4eCKOW KyJbTypOoH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
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 TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX PelleHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM JEsTeIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAaeMble pPEIICHUs W JACUCTBUS, (POPMYyIHUpOBaTH M OIICHUBATH PUCKU U
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHONIICHUNW MEXIy MOHATUSIMHU, (POPMYyIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
yYTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacCTHBIC M OOIIHE,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M 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 YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATENIbCKUI WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBEIEHHOTO HAOMIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

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/1a4H;

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

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

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OONIEHUS, SICHO, TOYHO, FPAMOTHO BbIpaXXaTh CBOIO TOUKY 3PECHUS



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

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, periaeMoi 3a7auu, BHICKAa3bIBATh UJIEU, HAlIEJICHHbIE HAa MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

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

IIPUHUMATh LEJIb COBMECTHOU ACATEIbHOCTH, IJIAHUPOBATH OPTraHU3ALIUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3T'OBBIC IITYPMBbI U JIPYTHE), BBITIOIHATH CBOIO YacTh pabOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
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 BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHBbIN NHTEJIEKT:

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

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

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MNPEJICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  PEAJbHBIC  YHWCIOBBIE  JIAHHBIE,
npeCTaBICHHbIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMS,
pazmax.

NmeTs mpeacraBieHHE O CIy4YallHOM W3MEHUMBOCTM Ha MpPUMEpax IIEH,
(bU3UYECKUX BEIWYWH, AHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

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

N3Bnekats W mpeoOpa3oBbIBaTH WHQPOPMAIMIO, TPEACTABICHHYIO B BHJIEC
TabJInLl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJIUI], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX MOKa3aTeNel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIyYalHBIX COOBITUH B OMBITaX, 3HAsI BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, IOAMHOXECTBO, BBIIIOJHATh
omepanuyd HaJ MHOXECTBAMH: OOBEIWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MIEPEUUCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTAaBICHUE MHOXKECTB W CBSI3€M MEXIy
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a/1a4 U3
JIPYTUX y4e€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:
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W3Bnekate W 1npeoOpa3oBbiBaTh MHGOpPMALUIO, MPEACTABICHHYIO B
pa3IUYHBIX KWCTOYHMKAX B BHUJE TaOMUL, Iuarpamm, rpauKoB, MPECTaBIATh
JaHHBIE B BUJI€ TaOJIMII, TUAarpaMmm, rpauKoB.

PemaTte 3amauum OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX NMPABUI U METOJIOB.

Hcnonb3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU [JJIi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS U MEPbl PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HUM M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysibTaTaMu NMPOBEAEHHBIX U3MEPEHUI U HAOIIOACHUI.

HaxoauTh BEpOATHOCTH CIy4aHBIX COOBITUN B M3YUYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEpPHUSX
UCIBITAHUM 10 IEPBOIO ycrexa, B cepusix ucnblTanuii bepuymnu.

Nmerp mnpencraBieHuE O CIIyd4alHOM BEJIMYMHE U O PaACHPEACICHUU
BEPOSTHOCTEN.

Nmerps mnpencraBieHue O 3aKOHE OONBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCEN B
NpUpOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
U TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [{OK
1 I1 7 2
PEACTABIICHHE AAHHbX 0 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OnucarenpHas CTaTHCTHKA 8 0 1 httos://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 0 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 0 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 0 Eg{iﬁﬁf{iﬁ?ﬁﬁ £415fdc
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 5
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8 KUIIACC

KosnyecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 4
OBTOpEHHe Kypca 7 lacca 0 0 https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 0 0 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa 0 0 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 1
€pOSITHOCTD CITy4aitHOTO COOBITHS 6 0 httos://m.edsoo.ru/7i417fb2
bu6mmoreka [IOK
5 B 4 0 0
BE/ICHHE B TCOPHIO rpacdo https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 0 0 https://m.edso0.ru/7f417fb2
7 O0o001enne, cucTeMaTH3anys 3SHaHUH 4 2 0 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 4
OBTOpeHHe Kypea § racca 0 0 https://m.edsoo0.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIICMEHTEI KOMOUHATOPHK 0 https://m.edsoo0.ru/7f41a302
bu6moreka [IOK
3 I'eomeTpuyeckast BEpOSITHOCT 4 0 0 httos://m.eds0o.ru/7f41a302
bu6moreka [IOK
4 41 b 1
CTIBITAHHA HEpPHYILIH 6 0 https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
5 C 6 0 0
fyHatHas BemiHa https://m.edso0.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1 0
ODHICHHE, KOHTPOIH https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxka Koutpoabubie | IpakTmueckue wHppoBLIe
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
bubnuorexa [JOK
1 [IpencraBnenne JaHHBIX B TaOIUIAX 1 0 0 httos://m.e dSO(I)_.[I’U 18636C1F3
5 [IpakTryeckue BHIYMCIECHUS IO TAOIUYHBIM 1 0 0 bubnuoreka [JOK
JTAaHHBIM https://m.edso0.ru/863ec324
3 W3Bneuenue u nHTEprpeTays TaOIUYHBIX 1 0 0 bubnuoreka [IOK
JTAaHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padota "Tabmuipr" 1 0 1
I'padmueckoe npeacraBieHNe NaHHBIX B BUE
5 KPYTOBBIX, CTOJJOMKOBBIX (CTOJIOYATHIX) 1 0 0 Bubnmorexa [JOK
marpavy https://m.edsoo0.ru/863ed18e
6 Urenue u noctpoeHue auarpamm. [Ipumepsl 1 0 0 bubnmuoreka [JOK
neMorpauIecKux quarpamMmm https://m.eds00.ru/863ed602
7 [IpakTnueckas padota "uarpammsr” 1 0 1 Et?fs?;l;fcﬁ)gﬁ};%e 472
3 Uucnossie Habopbl. CpenHee 1 0 0 bubnnoreka [JOK
aprupMeTHIECKOe https://m.eds00.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 0 0 bubnunoreka [JOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Habopa. YCcToiuuBOCTh 1 0 0 bubnunoreka [JOK

MCIHAaHbI

https://m.edsoo.ru/863edb3e
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https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

Menuana 4rcioBoro Habopa. Y cToH4uBOCTh

11
MeIaHbI
" " bubmuoreka [IOK
12 [TpakTuaeckas padora "Cpeaare 3HAaYCHUS httos://m.e dSO(])_.[ru 1863edc6a
13 Hawubonbiiiee 1 HAMMEHbIIIEE 3HAYCHHS bubmmoreka [{OK
9HCIIOBOrO Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGomnbIiee 1 HauMeHbIIee 3HAYCHHUS
yucioBoro Habopa. Pazmax
15 HauGomnpIiee 1 HauMeHbIIee 3HAYCHHUS
yucioBoro Habopa. Pazmax
KonTtponsHas pabota no remam
16 "[IpencraBnenue ganapix. OnucaTenpHas bubmmorexa T[TOK
| https://m.edso0.ru/863ee390
CTaTHCTHKA
N bubmuorexa [JOK
17 CrnydaifHasi ”3BMEHYUBOCTD (TTPUMEPHI) httos://m.e dsogru 1863e04be
18 YactoTa 3Ha4EHHU B MaCCUBE TaHHBIX bubmmorexa [OK
https://m.edso0.ru/863ee69¢c
bubmuorexka [JOK
19 Ipymmuposka https:// m.edsoc%.I ru/863ee9do
20 ['ucTorpammer
21 I'ucTorpammer bubmorexa HOK
https://m.edsoo.ru/863eeelc
99 [IpakTnueckas pabora "Cnyuaiinas bubnunoreka [JOK
W3MEHYUBOCTB" https://m.edsoo.ru/863eecc8
93 I'pad, Bepinna, pedpo. [IpencraBnenue bubnuoreka [IOK
3a/1a4M ¢ MOMOIIBI0 Tpada https://m.edsoo.ru/863eef52
24 Crenens (BaJIGHTHOCTD) BepIIUHBL Yucio bubnmuoreka [JOK

pE€dep u cymmapHas creneHb BepiuH. Llens u

https://m.edsoo.ru/863efOba
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https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba

UK

o5 Hens u nuko. [Tyts B rpade. [Ipencrasnenne 1 bubnmoreka [JOK
0 CBSI3BHOCTH Tpada https://m.edsoo.ru/863ef236

26 [IpencraBieHre 00 OPUCHTUPOBAHHBIX 1 bubnuorexa [JOK
rpagax https://m.edso0.ru/863ef3b2

NI . bubnuoreka [JOK

27 Cny4aitHblii OTIBIT U CIIy4aiiHOE COOBITHE 1 https://m.edsoo.ru/863ef4d4
BepositHOCTh M yacToTa coObiTUsA. Posb

28 MaJIOBEPOSITHBIX U MPAKTUYECKU 1 bubnuorexa [JOK
JIOCTOBEPHBIX COOBITHI B PUPOJIC U B https://m.edso0.ru/863ef646
oOuiecTBe

29 MoHeTta 1 urpajibHast KOCTh B TCOPHH 1
BEPOSITHOCTEH

30 [IpakTueckas padota "HacToTa BhINIaieHUS 1 bubnuoreka [IOK
opia" https://m.edso0.ru/863ef8a8
KonTtponbHas padota no temam "Cryuaiinas

31 W3MEHYUBOCTh. ['padbl. BeposTHOCTB 1 bubmorexa IOK

. https://m.edso0.ru/863f0186

CIy4aitHOTO COOBITHSA"

39 [ToBTOpenue, o6o6menue. [Ipeacrabnenne 1 bubnuoreka [JOK
TAHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 0606menue. OnucarenbHast 1 bubnunoreka [JOK
CTaTHCTHKA https://m.edsoo.ru/863efbaa

34 [ToBTOpEeHUE, 0600mEeHne. BeposTHOCTh 1 bubnnoreka [JOK
CIIy4aifHOTO COOBITUSA https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
Ne uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [Ipencrasnenue nanupix. OnucaTenbHas 1 0 0 bubmmoreka [{OK
CTaTUCTUKA https://m.eds00.ru/863f029e
9 CrnyuaiiHast ”3BMEHUYUBOCTh. CpeTHUE YHCIIOBOTO 1 0 0 bubnuorexa [JOK
Habopa https://m.edsoo.ru/863f03fc
bu6moreka [IOK
i .B 1
3 Crnyyaitnbie coObITHs. BeposSTHOCTH M 4aCTOTHI 0 0 httos://m.edsoo.ru/863f0578
4 Knaccuueckue Moaenu Teopuu BEpOSTHOCTEM: 1 0 0 bubmuorexa [JOK
MOHETa U UrpajibHasi KOCTh https://m.edso0.ru/863f076¢
bu6mmoreka [IOK
5 O 1 0 0
THTOHCHIA https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
0 Jlucniepens amciosoro Hadopa 1 0 0 https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
7 C 0 1 0 0
TaHAAPTHOE OTKJIOHEHHUE YHCIOBOTO Habopa htts://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 1 0 0
JuarpamMBI paccenBari https://m.edso0.ru/863f0ea6
9 MHO0K€eCTBO, ITOIMHOXKECTBO 1 0 0 bubmorera [JOK
https://m.edso0.ru/863f1180
10 Onepanuu HaJ MHOKECTBAMU: 00bETUHEHHE, 1 0 0 bubnunoreka [JOK
IEpECEUCHUE, JOTIOJIHEHUE https://m.eds00.ru/863f143c
1 CBoiicTBa onepauuii HaJl MHOKECTBaMHU: 1 0 0 bubnunoreka [JOK

NEPEMECTUTCIIBHOC, COUCTATCIIBHOC,

https://m.edsoo.ru/863f1784
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pacnpeenuTeNnbHOE, BKIIOYEHUS

12 I'paduueckoe mpeacTaBIeHIEe MHOXKECTB bubmmorera LIOK
P ped https://m.edso0.ru/863f198¢c
13 KonTtponeHas padota no temam "CraTtucTuka.
MmuoxecTtBa"
. bubnuorexa [JOK
14 C) 0 .C 0
neMeHTapHble cOObITHS. CyJaitHbie COOBITHS httos://m.edsoo.ru/863f1dec
15 braronpusTcTByIonne 3eMeHTapHbIe COOBITHS. bubnuorexa [JOK
BepositHOCTH COOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusTcTByIonue 3eMeHTapHbIe COOBITHSL. bubnuoreka [IOK
BepositHocTH cOOBITHI https://m.eds00.ru/863f1{72
17 OnbITH ¢ PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU bubmuorexa [JOK
coOpITusMH. CITy4JaitHBIN BBIOOD https://m.edsoo.ru/863f21ca
18 OnbITH ¢ PABHOBO3MOXHBIMU 3JIEMEHTaAPHBIMHU bubmuorexa [JOK
coOpITusMH. CITyJaitHBIN BBIOOD https://m.edsoo.ru/863f21ca
19 [IpakTruueckast pabota "OMBITHI C bubnuoreka [IOK
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMUA COOBITUSIMU" https://m.edso0.ru/863f235a
bu6mmoreka [JOK
20
flepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa AepeBa: €IMHCTBEHHOCTb IYTH,
21 c eCTBO];HaIfHe Bnciqeﬁ BEPIIHHBI c}l;l;lsb Mex Bubmmorexa LIOK
i p ’ o https://m.edsoo.ru/863f2bac
YHCIIOM BEPILIUH U YUCIOM pEOep
bubnuoreka [JOK
22 IT
DABHIIO yMHOCIIA https://m.edso0.ru/863f2cd8
bu6mmoreka [JOK
23 IT
DABILIO YMHOMCHIA https://m.edso0.ru/863f2e36
24 IIpoTHBOIOIOXKHOE COOBITHE bubmorexa LIOK

https://m.edsoo.ru/863f2f8a
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o5 Huarpamma Ditnepa. OObeTMHEHNE U TTepeceueHue 1 bubmuoreka [IOK
coObITHIH https://m.edsoo.ru/863f3214
26 HecomecTHbIe coObITHS. DOpMyIa CIIOKESHUS 1 bubnuorexa [JOK
BEPOSATHOCTEMN https://m.edso0.ru/863f3372
97 HecosmecTHbie coObITHs. DOpMyIna ClI0KeHUs 1 bubnuorexa [JOK
BEPOSATHOCTEMN https://m.edso0.ru/863f3764
[IpaBusIO YMHOXEHUS BEPOSATHOCTEN. Y CIIOBHAS bubnuorexa [JOK
28 1
BEpOsTHOCTh. He3aBucumsbie coObITHS https://m.edso0.ru/863f38ae
29 [IpaBusI0 YMHOXEHUS BEPOSATHOCTEMN. Y CIIOBHAS 1 bubnuorexa [JOK
BEepOsITHOCTH. He3aBucumbie coObITHS https://m.edso0.ru/863f3b06
[IpencraBnenue ciry4aifHOro 3KCIIEPUMEHTA B BUJIE bubnuoreka [IOK
30 1
nepeBa https://m.edso0.ru/863f3che
31 [IpencraBnenue ciry4ailHOro 3KCIIEPUMEHTA B BUJIE 1 bubnuoreka [IOK
JiepeBa https://m.edso0.ru/863f3f20
39 [ToBTOpenue, o6o6menue. [Ipeacrapnenne 1 bubnuoreka [IOK
naHueIx. OnucaTteabHas CTaTUCTUKA https://m.edsoo.ru/863f4128
bu6mmoreka [JOK
33 Hostoperne, 0doduienne. Ipaget 1 https://m.edso0.ru/863f4312
34 KontponbHas padota o remam "CirydaiiHpie 1
coObIThsA. BepositHoCcTh. ['padnr"
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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9 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
uudpoBbIe
Ne i/ Tema ypoka Kontpoasubie | IlpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 IT 1 0 0
PEACTABIICHHC AAHHbIX https://m.edso0.ru/863f47ea
bubmmoreka [{OK
2 O 1 0 0
HHCATCIHAT CTATHCTHIA https://m.edso0.ru/863f47ea
3 Onepanuu Haj COOBITUAMU 1 0 0
He3saBucumocTs coObITHIA 0 0
bu6moreka [IOK
5 Kom6 1 0 0
OMOHHATOPHOE HPABIIO yMEOMEHIL https://m.edso0.ru/863f4e16
6 [TepecranoBku. @aktopuasi. CoueTaHusi U YUCIIO 1 0 0 bubnuoreka [IOK
COYETAHMI https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! TpeyroxeHii Hackars 1 0 0 https://m.edso0.ru/863f5014
[IpakTrueckas padota "BeruncieHne BeposSTHOCTEH
8 C UCIOJIb30BaHUEM KOMOWHATOPHBIX (YHKITUH 1 0 1 bubmorexa HOK
" P yHit https://m.eds00.ru/863f5208
AIIEKTPOHHBIX TAOJIHII
I'eomerpuueckas BeposiTHOCTh. Ciry4daiiHblii BEIOOD
9 TOYKHU U3 (PUTYpHI Ha TJIOCKOCTH, U3 OTpPE3Ka, 13 1 0 0 bubmorexa HOK
P ’ PR, https://m.edso0.ru/863f5884
JyTH OKPY>KHOCTH
I'eomerpuueckas BepossTHOCTb. CityuaiiHblil BBIOOD
10 TOUYKHU U3 GUTypHI Ha MJIOCKOCTH, U3 OTPEe3Ka, U3 1 0 0 Bubmmorexa LIOK
P ’ pesia, https://m.eds00.ru/863f5a50
JYTH OKPY>KHOCTH
11 I'eomerpuueckas BepossTHOCTb. CityuaiiHblil BBIOOD 1 0 0 bubnuorexa [IOK
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TOYKHU U3 GUTYpHI HA IJIOCKOCTH, U3 OTPEe3Ka, U3
YT OKPY>KHOCTH

https://m.edsoo.ru/863f5bfe

I'eomerpuueckas BeposiTHOCTb. CityyaiiHbI BEIOOD

bubmmoreka [{OK

12 TOYKHU U3 (GUTYpHI HA IJIOCKOCTH, U3 OTPE3Ka, U3 httos://m.edsoo.ru/863f5e10
JYT'H OKPY>KHOCTH
13 Ucnpitanue. Ycnex u Heyaaua. Cepust HCIIBITAHUN bubnuorexa [JOK
JI0 TIEPBOTO ycIiexa https://m.eds00.ru/863f6162
14 Ucnpitanue. Ycnex u Heynada. Cepust HCIIBITAHUN bubnuoreka [JOK
JI0 TIEPBOTO ycIexa https://m.eds00.ru/863f6356
15 Hcneitanne. Yenex n Heyaada. Ceprst HCIBITAHUN
710 TIEPBOTO ycrexa
16 Ucneiranus bepuynnu. BepostHocTH cOObITHII B bubnuoreka [IOK
cepuM ucnelTaHuil beprymm https://m.edso0.ru/863f64d2
17 UcnbiTanus BepHvymm. BepositHocTH cOOBITHI B bubnuoreka [IOK
cepuu ucneiTanui bepHysmim https://m.eds00.ru/863f6680
bubnuoreka [IOK
18 [Ipaktuueckas padota "Ucnbitanus bepaymmm" httos//m.e dsogru 1863f67de
19 CnyyaliHasi BeIMUMHA U pacpeiesiCHUe bubnuoreka [JOK
BEPOSITHOCTEH https://m.edso0.ru/863f6b44
20 MaremaTruueckoe OXKUJaHuE U TUCTIEPCUS bubmuoreka [JOK
CIIy4ailHO# BEJIUYHHbI https://m.edsoo.ru/863f6da6
21 [Ipumepbl MaTEMaTHYECKOTO 0XKHJIAHUS KaK bubnunoreka [JOK
TEOPETUUECKOTO CPETHEr0 3HAUYCHUS BEJTUUHUHbI https://m.eds00.ru/863f6f86
bubnunoreka [JOK
22 [TonsiTHe 0 3aKkOHE OONBIINX YUCEI httos//m.e dsocl)l.ru 186372c4
23 N3mepenue BepoATHOCTEN C IOMOIIBIO YaCTOT Bubmmorexa LIOK
https://m.eds00.ru/863f7652
24 [IpumeHeHue 3aKkoHa OOJIBIINX YHCENT bubnuorexa LIOK
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https://m.edso00.ru/863f7116

O0001menue, cucreMaTu3anis 3SHaHUH.

bubmuoreka [JOK

25 1
[IpencraBnenue naHHBIX https://m.eds00.ru/863f783c
26 O0001enne, cucreMaTn3amnusa 3SHaHUH. 1
OmnucarenbHas CTaTUCTHKA
O0006111eH1E, CUCTEMATH3alMs 3HAHUIA.
27 IIpencrasnenue manHex. OnucareapHas 1 bubnmorexa LHOK
P ’ https://m.edso0.ru/863f893a
CTATHCTHKA
28 O6o01enue, cucTeMaTru3alus 3HaHUM. 1 bubnuorexa [JOK
BeposTHOCTE citydyaitHOTO COOBITHS https://m.edsoo.ru/863f7ade
O0o001Ienre, cucTeMaTH3aus 3SHaHUH.
29 BeposTHOCTE CITy4aifHOTO COOBITHS. DIEMEHTHI 1 bubmorera [JOK
p ya ' https://m.edso0.ru/863f7c9c
KOMOMHATOPUKHU
30 O06o06meHre, cucTeMaTu3anys 3HaHuH. DJIeMEHTBI 1 bubmuorexa [JOK
KOMOMHATOPUKH https://m.edso0.ru/863f7e54
O0o001Ienre, cucTeMaTH3alusa 3HaHUH. DJIeMEHTHI
31 KoMOuHaTtopuku. CirydaifHbIC BETUYHNHBI U 1 bubmorera [JOK
PHKH. LIy https://m.edso0.ru/863f8408
pacrpeneneHus
39 O06o06mmenue, cuctemarusarus 3Hanuid. CirydaiiHbIe 1 bubnnoreka [JOK
BEJIMYMHBI U pacIpeIeIICHUS https://m.edsoo.ru/863f861a
bubmuoreka [JOK
33 4 o 1
TOTOBAI KOHTPOJIRHAL pabota https://m.edso00.ru/863f8b56
34 O0o001Ienne, cucTeMaTH3ausa 3SHaHUH 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kon .

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA

Ywurate nHGOPMAINIO, TIPEJICTABICHHYIO B TaOJIHIIaX, HA TUarpamMMax,

5.1 MpEACTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUAarpaMMbl
(cTosiOuKOBBIE (CTOIOUATHIE) M KPYTOBBIE) TT0 MACCMBaM 3HAYCHHI

£ 5 OnuceiBaTh W UWHTEPIPETHPOBATh pPEAJbHBIC YHCIIOBBIC JTaHHBIC,
MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons3oBathb TSt OTTMCaHHS JTAHHBIX CTaTHCTUYECKUE

5.3 XapaKTEePUCTHKU: CpelHee apudMeTnyecKoe, MearuaHa, HanbobIIee u
HauMeEHbIIIee 3HaUeHus, pa3Max
HNmeTs npencraBieHue 0 CIydailHOM U3MEHUYMBOCTH HA MpUMEpPax IIEH,

5.4 (UBUYECKUX  BEIMYMH, AHTPONOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

8 KUIIACC

Kon .

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA

W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B

5.1 BUje TaOnMl, Auarpamm, rpaHKoB, MPEACTaBIATh JAaHHBIE B BHJE
TabmuLl, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKHX I[OKa3aTemeil:

5.2 CpemHUX 3HAYeHWH W Mep paccenBaHus (pa3Max, IUCTIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE)

5.3 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHH M YacTOTHI COOBITUH, B TOM
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YHCIIe TI0 pe3yabTaTaM H3MEPEeHUI U HaOII0AeHU N

Haxomuth BEpOSATHOCTHM CiIyd4alHBIX COOBITMII B OIBITAaX, 3Has

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHN, B TOM YHCIE B OMbBITAX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH
- Hcnonp3oBate  rpaduueckue  MOJENH:  JCPEBO  CIIYy4allHOTO
' AKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YUCIoBas mpsmas
OnepupoBaTh TOHATHUSMHU: MHOKECTBO, IOJMHOKECTBO; BBITIOJIHSTH
- omepanuy  HaJ  MHOXXECTBAaMH:  OOBCIUHCHHE, IepeceucHue,
' JIOTIOTHCHHE; TIEPEUUCIISITh JICMEHTBI MHOXKECTB, TPUMEHSTH CBOKWCTBA
MHO3KECTB
Hcnonb3oBath Tpaduveckoe MpeAcTaBIeHUE MHOXKECTB M CBs3ed
5.7 MEXy HUMHU JIJISl OIMCAHUS TIPOIECCOB U SIBJICHUM, B TOM YHCJIE TPU
PEIICHUH 33J1a9 U3 IPYTHX YYEOHBIX MTPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekath M TpeoOpa3oBBIBaTH HMH(POPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHWUKAX B BHJE TaONHI, AWarpamMm, TIpapuKoB,
IPEJICTARIIATH JAaHHBIC B BUJIC TAONHII, AHarpamMm, rpaduKoB
- Pemath 3a7auu OpraHM30BaHHBIM MEPEOOPOM BAapPHAHTOB, a TAKKE C
. UCII0JIb30BAHHEM KOMOMHATOPHBIX IIPABHII U METOJIOB
Hcnonp30BaTh  OmMUCATENIbHBIC  XapaKTEPUCTHKH  JJII  MAacCCHBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM 4YHCJICE CPCIAHHME 3HAUCHUS W MeEpbl
paccerBaHHUs
54 HaxomuTe 49acTOTHI 3HAYEHWH M YacTOThl COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3ybTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOIIOACHUN
HaxonuTh BepOsITHOCTH CITydallHBIX COOBITUH B M3YYEHHBIX OTBITAX, B
55 TOM UHCI€ B ONBITaX C PABHOBO3MOXHBIMU dJIEMEHTAPHBIMU

CO6LITI/ISIMI/I, B CCpUsX HUCIBITAaHUN [0 IepBOro ycrexa, B CCPpHUAX
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ucnblTaHuid bepHynim

HNMers mpeacraBieHue O CIy4alHOM BEIMYMHE U O PACIPEICICHUU

5.6

BEpPOSATHOCTEH

HNmerts mpencraBieHne 0 3aKOoHE OOJIBIIMX YUCET KaK O IMPOSIBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTH M O pOJIA 3aKOHa

OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE
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MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenue gaHHBIX B BUAC TaOIUIl, quarpamm, rpaduxoB. 3anojiHeHUe
TabMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBbix). YreHue rpaduKoB peanpHBIX IpoueccoB. M3Biedenue
vHpOpMAlUU U3 AWarpaMM M TaOJIMI], WCIIOJb30BAHUE M WHTEPIpPETAIHs
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJIbIlIee M HAUMEHBIIIEEe 3HAUCHUS HaOOpa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CnyyaiiHplii SKCHEpUMEHT (OMBIT) M ciaydaifHoe coOwiTue. BeposiTHOCTH U
5.3 gacToTa. PoJIb MaJlOBEPOSITHBIX W MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
54 creneHb BepmuH. [IpeacraBnenne o cBszHocTu rpada. lemn u ksl [Tytn
' B rpadax. OO6xon rpada (sinepoB 1nyrth). IIpencraBieHue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
55 MHOXeCTBO, 5SJIE€MEHT MHOXECTBa, MOJAMHOXECTBO. Omnepauuu Haja
' MHOXECTBaMU: 00bEJUHEHUE, NIepeceueHue, JONOIHEHNE
£ 3 CBoiicTBa onepaluili HaJl MHOXECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
' pacnpenenuTenbHOE, BKIIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXECTB JUIsl OMUCAHUS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpyu pCUICHUU 3aaa4.
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N3mepenne paccenBaHus JaHHBIX. Jlucnepcus U CTaHIAPTHOE OTKJIOHEHUE

> YHCI0BBIX HaOOpoB. /lnarpamma paccenBaHus
DOnemMeHTapHbIe COOBITHS CiydailHOTO ombiTa.  CiydaiiHbie  COOBITHSL.
56 BepostHocTi  cOOBITHIL. ONBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
. coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MAJOBEPOSTHBIMU MU
IPAKTUYECKU JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BHCSIUEH BEPILNHBI, CBSI3b MEXK/1y YUCIOM BEpUINH U yucioM pédep. [IpaBuio
yMHO>KeHus. Pemenue 3aaa4 ¢ nomousto rpados
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHre coObiTHil. HecoBMmecTHble coObITHS. DOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBmiio ymHOkeHus. HezaBucumbie coOBITHS
[IpencraBnenne »skcrepuMeHTa B BUJe JepeBa. Pemenue 3agad  Ha
5.10 HAXOXJIEHUE BEPOSTHOCTEN C MOMOIIBIO JEPEBA CIYYAHOTO IKCIIEPUMEHTA,
JuarpaMm Ouiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue qJaHHBIX B BUAE TaOIHI], AUarpamMm, rpaduKoB, UHTEPIPETALH
5.1 JTaHHBIX. UTeHWE W MOCTpOCHHE TaOJuWIl, Juarpamm, TpaduKoB MO peabHBIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAIT
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbauk Ilackans. Pemenne 3aiad ¢ ucnosib30BaHUEM KOMOMHATOPUKHU
EE I'eomerpuueckass BeposiTHOCTh. CiiyyailHbIi BBIOOpD TOYKM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'U OKPYKHOCTH
5.6 UcnsiTanue. Ycnex u Heynada. Cepus UCIBITAHUH J10 IEPBOTO ycrexa
57 Cepus ucnbeitanuii bepHymiu. BeposTHOCTH CcOOBITHH B CepuUM HCHBITAaHUNA
. bepnymn
5.8 Crydaiinas BeIMUMHA U paclipeielieHue BepOATHOCTEH
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5 g Maremaruueckoe oxkugaHue u aucnepcus. llpumepsl MareMaTHyecKoro
' 0’KHUJaHMS KaK TEOPETUUECKOIO CPETHETO 3HAUECHUS BETMUMHBI

5 10 Marematuueckoe OXKHMJIAHUE W JUCHEPCHUs CIy4allHOW BEJIMYMHBI «YHUCIIO
. YCIIEXO0B B CEpUH UCIIBITAHUN bepHymum»

511 [Tonarue o 3akoHe OonbIIuX uucen. M3mepeHue BEpOATHOCTEH C MOMOIIIBIO
' gactoT. Pons 1 3HaYeHne 3aK0HA OOJIBIINX YUCEI B IIPUPOJIE U 00IIIecTBE
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS 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
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUHI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ 4YMCJA, pallOHAJIbHOE YHCIJIO, UPPALMOHAIBHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaThb MNOHSATHSIMH: CTEHEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUII M BBIPAKEHUN C KOPHSIMHU,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM 4YHCIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUUSA, rpaduk GyHKUHHA, HYIU
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(GyHKIMH, TPOMEKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,
yObIBaHus, HauOoJipIlleeé W HaWMEHbIIEE 3HA4YeHUS (QYHKUUU; yMEHHUE
ONEpPHPOBATh TMOHATHAMHU: TpsMas MPONOPHUOHAIBHOCTh, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIOUS, oOpaTHas MPOMOPIMOHATBHOCTD,
napaboJia, runepoosa; yMeHue CTpOUTh rpa@uku (QyHKIMM, HCIOIb30BaTh
rpaduKy Ui OTPENEeNICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHusl 3afgad M3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYITaMu 3aBUCUMOCTH MEXTy BETHUYMHAMHA

YMenune OIICPpUPOBATH MOHATHUAMU: MTOCICAOBATCIIBHOCTD, apI/I(l)MeTI/ILIGCKaSI
U TeoMEeTpHYecKass TMpOTPEeCcCMU; YMEHHE HCIOJIb30BaTh CBOWCTBA
rocjeaoBaTeNbHOCTEN, (OPMYIIBI CYMMBI M OOIIEro 4jeHa MPHU PEIICHUU
3a/1a4, B TOM YHCJIE€ 33/lad U3 JIPYruX Y4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHnue pemiats 3a/1a4 pa3HbIX TUIOB (B TOM YKCIIE€ Ha MPOLEHTHI, 10U U
4yacTH, JBHKEHHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMUYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBJIATh BBIPAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJadd, HCCIENOBAaTh IOJYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHIMU: (PUTypa, TOUKA, OTPE30K, MpsMasi, JTyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEyroJbHUK, MEIUaHa,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJILHUK,
napaiesiorpaMmm, poM0O, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTeibHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCJIEC W3 TOBCEJHEBHOW JKU3HU, Ha HAXOXICHHE
T€OMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp H
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroil
MEX1y MPSAMBIMU, IEPIICHIUKYISAP, HAKIIOHHAS, IPOEKLIUs, ojodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIEHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue ONCpUpOBaATh IOHATHAMU: HJIMHA, PACCTOAHHUC, YIOJI (BGJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTJia Tpe}ITOJ'IBHI/IKa), mjIongazib; YMCHHUEC OLICHUBATH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTHU U
mjomaan Kpyra, o0beMa OpsAMOYT'OJIBHOTO IMapaJuICJICIIuIeaa;, YMCHUC
IMPUMCHATDH IIPU3HAKU PABCHCTBA TPEYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPCYroJIbHUKA, TCOPEMY an)aropa, TPUTOHOMCTPUUICCKHUEC COOTHOIICHHUA
JJIs1 BBIYUCICHUA OJIUH, paCCTOHHHﬁ, 1 ENET
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12

Ymenue  u3zo0paxkaTb  IJIOcKMe  GUTyppl W UX  KOMOWHAIwWW,
MPOCTPAHCTBEHHBIE (QUIYPBl OT PYKH, C TOMOIIBIO  YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: HPSIMOYTOJIbHAs CUCTEMAa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEINCHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPBl U KOOPJIMHATHI JUI MPEJCTABICHUS JAaHHBIX M PELIEHUS 3ajad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHSATUSMU: CTOJIOMKOBBIE U KPYTOBbIE JHUArpaMMbl,
TabIuUIBl, cpeiHee apumeTnyeckoe, Merana, HauooJbIlllee U HauMeHbIlIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh MH(YOPMALINIO, NPEACTABICHHYIO B
TabIuIax U Ha JuarpaMmax, OTPaKalollyl0 CBOWCTBAa U XapaKTE€PUCTUKU
peaIbHBIX MPOLIECCOB U SBJICHMM; yMEHHE pAaclo3HaBaTh H3MEHYMBbBIE
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIA ONBIT  (Coy4alHBIN
SKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaxXOJUTh  BEPOSITHOCTH  CIydyalHbIX  COOBITUH B OObITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITHSIMM; YMEHUE pellaTh 3aaud
METOJIOM OpPraHU30BaHHOIO Iepedopa U C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUH, NOHMMATh POJIb IPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMPATh MOJIXOANINNA U3YyUECHHBIM METOM IS PEIICHUs 3aJ1auyH,
MPUBOANTH TPHUMEPhl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKW3HHU, PaCIo3HaBaTh IPOSBJICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTHCHIBATh OTAENBHBIC BBIJIAIOIIUECS PE3YyNbTaThl, IMOJIyYEHHBIE B XOE
pa3BUTHSA MAaTeMAaTUKH KaK HAYKd, MPUBOIUTH MPUMEPhl MAaTEMaTHUUYECKHX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeNMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIC W JIECATHYHBIC JPOOH, MPOILECHTHI, OCCKOHEUHBIC IMEPHOIMICCKHC
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 [TpubmmkEHHBIC BEIYUCIICHUS, TIPABHUJIA OKPYTJICHHS, TPUKUIKA U OI[EHKA Pe3y/ibTaTa
' BBIYHCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorouseHbI
2.4 Anrebpaunveckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBUs ¢ apudMeTHUUYEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEeHHs 1 HEpaBEHCTBA
3.1 Lenble u ApoOHO-paMoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Lensle u apoOHO-panmoHanmbHble HepaBeHCTBa. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 UucnoBsie MOCIEA0BATEILHOCTH
4.1 [TocnenoBarenbsHOCTH, COCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas nporpeccuu. Dopmyna CiI0KHBIX IPOICHTOB
5 OyHKIMU
Oyukuus, cnocodsl 3aaanus Gpynkuuu. 'paduk ynkunu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpomexyTku MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl M MHUHHUMYMBI (DYHKIIHU.
HaubonbIiiee u HaumeHblliee 3Ha4eHHE (PYHKIIUU Ha IPOMEKYTKE
6 KoopauHaTsl Ha mpsAMOil U TIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexkapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
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7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
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
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BepoaTHOCTb U cTaTHCTHKA: 7 - 9-€ Kiacchl: 0a30BbIH YPOBEHbD:
yueOHHUK: B 2 yacTax; 1-oe uznanue Bricomkuii U.P., SAmenko W.B.; nox
penakmueit Amenko 1U.B. AkinonepHoe odmiectBo «M3aaTenscTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Matemartuka. BeposTHOCTB U cTaTUCTHKA : 7—9-€ Ki1acchl : 6a30BbI YPOBEHS :

METOANYECKOE MTOCOoOHe K MPEAMETHON JTMHUN YIEOHUKOB 110 BEPOSTHOCTH U
cratuctuke U. P. Beiconikoro, 1. B. Amenko nox pen. U. B. Amenko. — 2-¢

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bub6mmoreka IJOK
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