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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
U UX pOJIK B 00pa3oBaHUU, HEOOXOIUMOM KaXKIOMY uesoBeKy. Bo3pacTtaeT uncio
npodeccuii, Mpu OBIAJEHUN KOTOPHIMU TpeOyeTcs: xopolas 0a3oBasi MOArOTOBKA
B 00JacTH BEPOSITHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MIPOJIOJDKEHUST 00pa30BaHMSI M VISl YCTICIITHON TPO(EeCCHOHATBLHON Kaphephl.

Kax1p1it 4emoBek MOCTOSTHHO MIPUHUMACT PEIICHHsI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOTO TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHOOpMaIMK HEOOXOAUMO B TOM HYKCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NmMeHHO TOATOMY OCTpO BcTajia HEoOXOauMOCTh CPOPMHUPOBATH Y
oOy4varommxcs GyHKIMOHATBHYIO IPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX IPOIECCOB M 3aBUCUMOCTEH,
NPOU3BOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B YU4€OHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PA3JIMYHBIX cep KU3HMU 00IIecTBa W TOCyAapCTBa
npuoOIIaeT oO0ydarmuxcsi K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3allMu repedopa U Mmojcy€Ta yucia
BapHaHTOB, B TOM YHCJI€ B MPUKIAJHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co31aéT MaTeMaTHYeCKUil GyHIaMEHT J11 (OpMHUPOBAHUS KOMIICTCHITUH B
obnmactu MHPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUH CTATUCTUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYalOIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX €ro HcclieqoBaHusi, HOpMHUpPYETCS MOHUMAaHUE DPOIH
CTAaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAUMMON MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMH B CTPYKTYpE MPOrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa30BaHMs BBIIEICHBI
CIIEIYIONTUE COJAepKATeIbHO-MeToAnYeckue nuHuu: «llpencraBienne MaHHBIX U
omucareNlbHas CTATUCTUKA», «BepoaTHOCTH», «IJIeMEHTh KOMOWHATOPHKN,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «lIpencraBneHue MaHHBIX U OMUCATENbHAS CTATUCTHUKAY
CIIy’)KUT OCHOBOW st (pOPMHUPOBAHUS HABBIKOB pabOTHl ¢ WHMOpMAIMeil: ot
YTeHHWs] W WHTEpHpeTanuy WHGOPMAIMHU, TPEACTABICHHOW B Ta0nwiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTaBIEHUS W aHaiu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydYarmuecs yd4aTcsli CUYHTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIBUTaTh, apryMEHTHUPOBATh MU KPUTHUKOBATH NPOCTEUIINE TUITOTE3HI,
pasMBIIUIATh HajA (HaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE NPENCTABICHUE O CIy4YalHOW WU3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUUN CTAHOBUTCS MOTHUBHUPYIOUIEH OCHOBOM A
WU3YUYEHHsI TEOPUM BEPOATHOCTEH. boiblioe 3HaYEHHE UMEKOT IPAKTUYECKHE
3a/1aHUs, B YACTHOCTH OIBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJAEISIMU.

[loHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MPaBIONOI00MsS CIIy4ailHOro
coObrtust. Ilpm wu3ydyeHun ydeOHOro Kypca oOydaromMecss 3HAKOMATCA C
OpPOCTEMIIMMU  METOJAMHM  BBIYMCIEHUS  BEpPOSITHOCTEM B CIIy4alHBIX
AKCHEPUMEHTAX C PaBHOBO3MO>KHBIMHU 3JIEMEHTapHBIMU HCXO0/1aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh OOjee CIOKHBIC
3ajauyn. B yueOHbI Kypc BXOAST HauyajgbHbIE NPEACTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMHU U OCHOBHBIMH OIE€pALASIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npuUMepbl TPUMEHEHHUs JUIsl PEUIEeHUs 3a]ad, a TAaKKe HCIOJb30BaHUA B JIPYTHX
MaTEMaTUYECKUX Kypcax U y4eOHBIX IPeIMEeTax.

B 7-9 knaccax usyuaercs yuyeOHBIH Kypc «BeposTHOCTH M cTaTHCTHKa», B
KOTOpBIM  BXOHAT pasnensl: «lIpeacraBieHne [MaHHBIX W OIMUCATEIbHAsd
CTaTUCTUKa», «BeposTHOCTEY, «OneMeHThl KOMOMHATOpUKW», «BBenenune B
TEOPHIO TpadoBy».

Ha usyuenue yue6HOro Kypca «BeposTHOCTh U cTaTUCTHKa» oTBoAUTCA 102
yaca: B 7 kinacce — 34 daca (1 ygac B Hemenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemto).



COILEPKAHUE OBYYEHUA
7 KITIACC

[IpencraBienne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpadukoB. 3amnoiaHEeHHEe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHne rpadukoB peanbHbIX MpoleccoB. M3Bneuenrne nupopmanuu us3
auarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETalus JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4YalHOM U3MEHYHUBOCTH.

Crny4aitHbIil 3KCIIEpUMEHT (ONBIT) M ciydaiiHoe coObiTue. BeposTHocTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJE
U B oOuiecTBe. MoHeTa U urpainbHas KOCTb B TEOPUU BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yuciao pébep um cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u mmxnsl. [yt B
rpadax. O6xon rpada (dinepoB myth). llpencraBieHne o0 OpPUESHTHPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMouiso rpados.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBAMH: OObEIMHEHUE, TepeceueHue, nonoiaHeHue. CBOMCTBa oreparui
HaJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAEeIUTEIbHOE,
BKIItOUeHusa. Hcmonb3oBanue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB A
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a]a4.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcusi M CTaHAAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA00pOB. JlnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. Cly4aifHble  COOBITHS.
Bepostnoctu  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€AUHCTBEHHOCTh IYyTH, CYIIECTBOBAaHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOKeHus. Pemienne 3axad ¢ moMoIso rpados.

[IpotuBomonoxkueie coObiTHsA. Jmarpamma Oiinepa. OObeawHEHHWE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  cloXeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. l[IpaBmiio ymHOxeHus. HesaBucumbie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaXO0XXJICHUE BEPOSTHOCTEH C TMOMOIIBI0 JepeBa CIy4alHOTO SKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JOaHHBIX B  BUAe TaOmuuU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyeTaHus U 4UCIO coueTaHuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyudallHbIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Yenex u Heynaya. Cepus UCHOBITaHUM 10 NEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymn. BeposiTHOCTH COOBITHI B CEpUU  HCHBITAHUMN
bepnyn.

CnyuaiiHasi BeJIMUYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
oxumanue U gucrepcud. [IpuMepbl MaTeMaTHYecKOro OKHUJAaHHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MareMaTudeckoe OXHUIaHuE U
JUCIIEpCHs  CIy4YallHOM BEJIMYMHBI «YHUCIO YCIEXOB B CEpPUU HCIBITAHUUN
bepuynnm.

[lonsitue o 3akone OoJbIIMX yucend. M3MepeHne BepOsSTHOCTEHN C MOMOIIBIO
gacToT. Poiib ¥ 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl  Y4eOHOro Kypca
«BeposTHOCTB M CTaTUCTHKA» XAPAKTEPUZYIOTC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY W  HACTOSUIEMY POCCUHCKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U peain3alluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKJICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEW B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHU3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUM /I pEelIeHUs 3a7ad
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TOCJIEACTBUI MJIi OKPY)KaIOIIEeH Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHAM COLUMAJIBLHOW W NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W AEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MATEMAaTHYECKUX
O0OBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpEeIeICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAIIN34;

e BOCIpPUHUMATH, (QOPMYIHPOBATH M  MPEOOPa3OBBHIBATH  CYXKICHHUS:
yYTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIOJNb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTPaMBaTh aAPryMEHTALMI0, TPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSAITEJIbHO ~YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIOTE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POpMyNIHpOBaTH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALMU, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (QopMy TpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJIECHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYX/I€HHsI 3a1aBaTh BOMPOCHI MO CYLIECTBY O0CYkKIaeMOU TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pElIeHMs, COIMOCTaBIsATh CBOM CYXICHUS C CYXIEHUSMHU JPYrUX
YYaCTHUKOB JHajiora, OOHApPYXMBAaTh PA3NIMYME U CXOJCTBO NO3ULUH, B
KOppEKTHOU (hopme hOopMyIMpOBATH PA3HOIIACHS, CBOU BO3PAKEHHUS;
OpPEICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOpMaT BHICTYIUICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayIMTOpUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpU pelIeHNH YYeOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, IMIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOM JCHCTBHSI C JAPYTUMHU WIEHAMU KOMaHJbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPHUTEPHM,
c(OpMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOIEHCTBUS.

PeryisiTuBHBbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

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

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHHS WM HEIOCTHXKEHHS e,
HaXOJIUTh OMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 KJjacce OOYy4YalOIIMICS TMOJYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Uutate wuHbOpMaLUIO, NPEACTABICHHYIO B TaOaMWIlaX, Ha Juarpammax,
MPEACTaBIsATh JaHHbIE B BHJAEC TaOJUIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBHIE
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh UM HUHTEPIPETUPOBATH  pEAJIbHbIE  YHCJIOBBIE  JIaHHBIE,
MpejICTaBIEHHbIE B Ta0IUIIaX, HA UarpaMMmax, rpadukax.

Hcnonw3oBaTh a1 OMUCAHUS JAHHBIX CTAaTUCTUYECKHE XapaKTePUCTUKU:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHWS,
pa3max.

Nmers mipencraBiieHHe O CIy4ailHOM M3MEHUMBOCTH Ha TpUMeEpax IIeH,
(bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOydeHuss B 8 Kkiacce OOydYarOIIMICS TMOJYYHUT CICAYIOIIHNE
IPEAMETHBIC PE3yJIbTAThI:

N3Bnekarh W mpeoOpa3oBbIBaTh WH(OpPMAIUIO, MPEICTABICHHYIO B BHUJIC
TaOIuI, AUarpamm, rpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUArPaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IOKAa3aTeNieid: CpeaHUX
3HAYEHUI U Mep paccerBaHus (pa3Max, JUCHIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTe 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yibTaTaM U3MepEeHui U HaOII0IeHU.

HaxoauTh BEpOSTHOCTH CIy4aliHBIX COOBITUM B OMBITAX, 3HAS BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO 3KCIEPUMEHTA,
auarpamMMbl DWjiepa, YiCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMU: MHOXXECTBO, IOJMHOXECTBO,  BBIIIOJHATh
omepanuyd HaJ MHOXECTBaMH: OOBEIWHEHWE, TIEpeceueHue, JOMOTHEHHE,
MEPEYUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe NpPENCTABICHUE MHOXKECTB M CBSI3CH MEKIY
HUMH JJI ONKMCAHMS MPOLIECCOB U SIBIICHUM, B TOM YHCIIE MPU PEIICHUU 3a/a4d U3
JIPYTUX y4eOHBIX NPEIMETOB U KyPCOB.

K koHmy oOydenuss B 9 kjacce OOydYalIIMIICS MOJYYHUT CIEAYIOIIHE
MpEeAMETHBIE PE3YIIbTATHI:

W3Bnekate w mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3TUYHBIX WCTOYHHWKAX B BHJE TAaONMUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BHJIE TAOIUII, TUarpamMM, rpaduKoB.



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

Hcnonb3oBaTh OMUCATENIBHBIE XAPAKTEPUCTUKU [JII MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxonuTte 4acToThl 3HAU€HUM M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxonuTte BEpOATHOCTH CIy4aHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
HCIBITAHUH J10 IIEPBOTrO yCIIEXa, B CEpUAX UCIIBITAaHUNU bepHyiiu.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O pPaCIpElesICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMUX YUCEN B
NpUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6mmoreka [IOK
! llpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OmucaTensRas CTaTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Catysaiitas HSMCHHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brezerne B Teoprio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa ciry4aitHOro 4 1 bubnuoreka [JOK
coOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001IeHEe, CUCTEMATH3als SHAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5



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

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! Hosropente kypea 7 iacca 4 https://m.edso0.ru/7f417fb2
OmnucarenbHas cTaTUCTHKA. PaccenBanme bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Mroxkecrsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB citydaitHOTO COOBITHS 6 1 httns://m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Ciryaitiee cobprma 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011eH1Ee, CHCTEMATH3aIM 3SHAHUH 4 2 https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 1



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

9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! TMosropenne kypea § Knacca 4 https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 DTIEMEHTBI KOMOHHATOPHKNH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTprueckass BEpOSTHOCTh 4 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrranus bephyuim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
> CotyHaiHas BeinHHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobrmenne, KoHTpO: 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yyeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypcsbl
1 [IpencraBnenue naHHBIX B 1 bubnuorexa [JOK
Tabauax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckuie BEIYUCIECHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 N3Brieuenne u nHTEpIpETALS 1 bubmuorexa [JOK
TAaOJIMYHBIX TAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padota "Tabmuipr" 1 1
I'paduaeckoe nmpencraBieHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [JOK
CTOJIOMKOBBIX (CTOJOYATHIX) https://m.edso0.ru/863ed18e
arpamMmm
UTteHue U IOCTPOCHUE IUATPAMM.
6 [Tpumepsl neMorpapuaecKux 1 bubmmorexa [JOK
PHMEDE! P https://m.eds00.ru/863ed602
rarpamMmm
7 [IpakTrueckas padora 1 1 bubnunoreka [JOK
"JlnarpamMmMsI" https://m.edsoo.ru/863ed72e
3 Yucnossie Habopel. CpenHee 1 bubnuoreka [IOK
apupmeTHIecKoe https://m.eds00.ru/863ed846
9 UYucnossie Habopel. CpenHee 1 bubnuorexa [IOK
apupmeTHIecKoe https://m.eds00.ru/863ed846
10 Menuana yrcnoBoro Hadopa. 1 bu6nmoreka [JOK



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

Y CcTOMYNBOCTH MEeIUAHBI

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

Menuana yrcioBoro Hadopa.

1 Y CTONYHMBOCTh MEJIUAHBI
12 [IpakTtuyeckas padora "Cpennue bubnuorexa [JOK
3Ha4YeHUs" https://m.edsoo.ru/863edc6a
HaubGonbmiee n HanMeHbIIee
13 3HAYEHMS YUCIOBOTO Habopa. brbmmorexa [TOK
https://m.edsoo.ru/863ee07a
Pazmax
Hawubonbmriee n HauMeHbIIICe
14 3HAYEHHS YUCIOBOTO HAabopa.
Pazmax
Hawubonbmriee n HauMeHbIIICe
15 3HAYEHHS YUCIOBOTO Habopa.
Pa3zmax
KontponbHas padoTa o TemMam
16 "[IpencraBieHue JaHHBIX. bubmorexa LOK
https://m.eds00.ru/863ee390
OmnucarenpHas craTucTUKa"
17 CinyyaiiHasi UBMEHUYHUBOCTh bubnuoreka [JOK
(mpumepsl) https://m.edso0.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCUBE bubmuoreka [JOK
JTAHHBIX https://m.edsoo0.ru/863ee69c
bu6mmoreka [JOK
19 Ipynmmposka https://m.edso:)l. ru/863ee9d0
20 I'ucrorpammel
bu6mmoreka [JOK
21 Pnerorpaut https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas pabora "CnyuaiiHas bubnuorexa [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



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

I'pad, Bepmnna, pedpo.

23 [IpencraBienue 3a1a49u ¢ MOMOIIIBIO bubmmorexa LIOK
bedl A B https://m.eds00.ru/863eef52
rpada
CreneHbp (BaJI€HTHOCTb) BEPILUHBI.
24 Yucno pébep U cymMMapHasi CTCIICHb brmmorexa [OK
pebep 1 cyMMap https://m.edso00.ru/863ef0ba
BepwmuH. [{enp u nuki
o5 Henp u nuxon. [TyTe B rpade. bubnuoreka [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 bubnuoreka [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
97 CityyaliHbI{ OIBIT U CIy4YaitHOE bubmuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOoTa COOBITHS.
Posib ManoBeposSITHBIX U bubnuoreka [IOK
28
MPAKTUYECKH JTOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B IIPUPO/IE U B OOIIECTBE
29 Mouera u urpajibHas KOCTh B
TEOpPUU BEPOATHOCTEH
30 [IpakTrueckas padora "Yacrora bubnuoreka [JOK
BbINageHUA opia' https://m.edsoo.ru/863ef8a8
KonTponbHas pabora o temam
31 "CiyyaiiHasi "3MEHUUBOCTb. bubnuoreka [IOK
I'padsl. BeposiTHOCTS city4aifHOTO https://m.eds00.ru/863f0186
coOpITUS"
39 [ToBTOpenue, 06001IeHNE. bu6mmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpeHnue, 06001IEeHNE. bu6nmoreka [JOK

OmnucarenbHas CTaTUCTUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
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

[ToBTOpenue, o6o0ImIEeHNE. bubmuorexa [IOK
34 . 1
BeposiTHOCTB ClTy4aifHOTO COOBITHUS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue NaHHBIX. 1 bubnnorexa [JOK
OmnucarenpHast CTaTUCTHKA https://m.edso0.ru/863f029e
5 Cnyyalinast u3MeH4YMBOCTh. CpegHue 1 bubmuorexa [JOK
YUCJIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Crnydaitabie coObITHA. BeposiTHOCTH 1 1 bubmuorexa [JOK
4acTOThI https://m.eds00.ru/863f0578
Knaccuueckue moaenu teopun
4 BEPOSATHOCTEH: MOHETa M UTpaJIbHAs 1 bubmorera [JOK
p ' P https://m.eds00.ru/863f076¢c
KOCTh
bu6mmoreka [JOK
> Oricronenis ! https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
6 o 1
Jlucniepens HHCI0BOrO Hadopa https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YHCIOBOIO 1 bu6mmoreka [JOK
Habopa https://m.edso0.ru/863f0bfe
8 JluarpaMMbl paccerBaHMS 1 bubmotera [JOK
P P https://m.edso0.ru/863f0ea6
bu6mmoreka [JOK
9 M 1
HOMCCTBO, TOMMHONKCCTEO https://m.eds00.ru/863f1180
Omnepanuyu HaJ MHOXKECTBAMU:
patt g bubmuoreka [JOK
10 o0BbeIMHEeHNE, TIepeceYeHUe, 1

JOIIOJTHCHHUEC

https://m.edsoo0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJl
MHO>KE€CTBAMU: TIEPEMECTUTEIBHOE,

bubmmoreka [{OK

11
COYETaTENbHOE, PACIIPEAECTUTEIBHOE, https://m.edso00.ru/863f1784
BKJIIOYEHUS

12 I'paduueckoe npencraBieHne bubnuorexa [JOK
MHOKECTB https://m.edso00.ru/863f198c

13 KonTponbHas pabora no remam
"Cratuctuka. MHOXecTBa"

14 DOneMeHTapHble cOObITHS. CnyuaiiHbIe bubmuorexa [JOK
CcOOBITHSA https://m.edsoo.ru/863fldec
bnaromnpustctByromue

15 3J1eMeHIT)a HEIE Zo6I:1Tm bubmmorexa [OK

p L https://m.edsoo.ru/863fldec
BepositHocTn coObITHi
bnaronpustcTByromue
16 3neMeHIT)a HEIE ZO6LEITI/IH bubmorexa LOK
p o https://m.eds00.ru/863f1f72
BepositHOCTH COOBITHI
OnBITHI ¢ PABHOBO3MOXHBIMHU
17 3JIEMEHTAPHBIMU COOBITUAMU Eubmaorexa OK
. p“ ’ https://m.edso00.ru/863f21ca
CnyyaiitHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMU COOBITUAMHU Bubmiorexa OK
. p“ ’ https://m.edso00.ru/863f21ca
CrnyuaiiHblii BEIOOD
ITpaktuueckas padora "OIBITEL C

19 £3HOB03MO)KH1:IMI/I SJIEMEHTAPHBIMU bubmnorexa [IOK
P \ P https://m.edso0.ru/863f235a
COOBITUSAMU

bu6mmoreka [JOK

20
/lepeso https://m.edsoo.ru/863f2a4e

21 CaolicTBa AepeBa: eAMHCTBEHHOCTD bubnuorexa [IOK
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IIyTH, CYLLIECTBOBAHUE BUCSIYEH
BCPUIWHBI, CBA3b MCKAY YHMCIOM
BEPIIMH U YUCIOM pEOEp

https://m.edsoo.ru/863f2bac

22 IIpaBuiio yMHOXKEHUS bubmorexa HOK
p y https://m.edso0.ru/863f2cd8
bubmmoreka [{OK
2 I1
3 PABHIIO YMHOMCHI https://m.edso0.ru/863f2e36
bubmmoreka [{OK
24 I1
POTHBOINON0KHOE COOBITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Ditnepa. O0bequHEHNE U bubmuorexa [JOK
TepeceYeHNe COOBITHI https://m.edsoo.ru/863f3214
26 HecoBmectabie coObiTHs. DopMya bubmuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectrbie coObiTHs. Dopmyra bubmuorexa [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBuino yMHOXKXEHUS BEPOSITHOCTEN.
28 YcnoBHast BEPOATHOCTD bubnmorexa [JOK
p ’ https://m.edso00.ru/863f38ae
He3zaBucumeie coObITHS
[IpaBuino yMHOXKEHUS BEPOSITHOCTEN.
29 Vci1oBHAsS BEpOSITHOCTD bubmorexa LOK
p ’ https://m.eds00.ru/863f3b06
HesaBucumelie coObITHS
30 [IpencraBnenue ciryyaitHOro bu6mmoreka [JOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciydaiiHOTo bubnuoreka [IOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
IToBTOpenue, o6o0IIEeHNE.
bu6nmoreka [JOK
32 [IpencraBnenue naHHbBIX.

OmnucarenbHas CTaTUCTUKA

https://m.edso0.ru/863f4128
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bubmuoreka [JOK

33 Hosroperne, 0Gobwente. Tpaget 1 https://m.eds00.ru/8634312
KonrtponsHast pabora mo Temam
34 "Cnyy4aiinbie cOOBITHS. BEpOSTHOCTS. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoibnbie | IIpakTHyeckne Aara wHppoEbie
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
bubnnorexa [JOK
1 HpencraBeHtte AaHHELX 1 https://m.edsoclf ru/863f47ea
bubnuoreka [IOK
2 OmucaTerbas CTaTHCTHi . https://m.edsog ru/863f47ea
3 Onepanuu HaJ COOBITUAMU
HezaBucumocTs coObITHI 1
5 KomOunaropHoe npaBuiio 1 bubnuoreka [IOK
YMHOKEHUS https://m.eds00.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoueTaHus U YUCIIO COYETAHUUN https://m.eds00.ru/863f4e16
bubnuoreka [JOK
! Tpeyromik Hacians L https://m.edsog ru/863f5014
[IpakTnueckas pabota
3 "Beruncienue BEpoSITHOCTEH ¢ 1 1 bubnunoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GyHKIUH IEeKTPOHHBIX Ta0IuI"
I'eomeTpuueckas BEpOSITHOCTD.
9 Ciy4aiiHblii BEIOOp TOUKH U3 1 bubnuorexa [IOK
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyTH OKPYKHOCTHU
10 I'eomeTrpuueckas BEpOSTHOCTD. 1 bubnuorexa [IOK

Cry4aiiHplii BEIOOp TOUKH U3

https://m.edsoo0.ru/863f5a50
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(GuUrypsl Ha TIOCKOCTH, U3 OTPE3Ka,
W3 IyT'd OKPYKHOCTH

I'eomeTprueckast BEpOATHOCTb.
Cry4aiiHelii BEIOOp TOUYKH U3

bubmmoreka [{OK

11
(GuUTypHI HA TUIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5bfe
W3 IyTH OKPYKHOCTH
I'eomeTprueckast BEpOATHOCTb.
12 Crny4daifHplii BHIOOp TOYKH U3 bubmmoreka [{OK
(burypbl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTH OKPYKHOCTH
HcnwiTanue. Ycnex u Heynaya.
13 Cepus UCIIBITAHHI 10 TIEPBOTO bubmmorexa [OK
p P https://m.eds00.ru/863f6162
ycrexa
UcnwiTanue. Ycnex u Heyiaya.
14 Cepus UCIIBITAaHUH [0 IEPBOrO bubmorexa HOK
p A P https://m.eds00.ru/863f6356
ycnexa
UcnwiTanue. Ycnex u Heyiaya.
15 Cepus UCTIBITAHUH JIO TIEPBOTO
ycnexa
Hcneitanusa bepnymm.
16 BeposarHocTr COOBITHI B cEpHUH bubmorera [JOK
p . p https://m.edsoo0.ru/863f64d2
ucneiTanuii bepuymmm
Hcnbitanusa beprysm.
17 BeposarHocTH COOBITHI B CEpHUH bubmorexa LOK
p N p https://m.edso0.ru/863f6680
ucnbiTaHuid bepuymm
18 IIpaktuyeckas padora "VcnblTaHus bubnuoreka [IOK
beprymn" https://m.edso0.ru/863f67de
19 CnyuaiiHas BelIMYMHA U bubnuorexa [IOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
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pacrpeeneHue BEposSTHOCTEN

https://m.edsoo.ru/863f6b44

Marematnueckoe OXXKUIaHUE U

bubmmorexa [{OK

20
JIUCTIEPCHS CITyYaiTHON BETMYUHBI https://m.edsoo.ru/863f6da6
[IpuMeprr MaTeMaTH4YECKOTO
21 0KUIaHUA KaK TEOPETUUYECKOTO bubnmorexa LOK
P https://m.edso0.ru/863f6f86
CPEIHETO 3HAYCHHUSI BEIMIMHBI
bubmmoreka [{OK
22 Ilo € 0 3aKoHe 00 ce
AT KoH AIBTHIX AHCET https://m.edso0.ru/863f72c4
23 N3mepenue BeposITHOCTEN € bubnuoreka [IOK
TOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeHnenue 3aKoHa OOIBIINX bubnuoreka [IOK
qucen https://m.edso0.ru/863f7116
o5 O06o01enue, cucTeMaTH3aus bubmuorexa [IOK
3HaHuil. [IpencraBienre naHHBIX https://m.edsoo.ru/863f783c
26 O0o001IeHne, cucTeMaTH3aIus
3HaHuH. OmnHcaTenbHas CTATUCTHUKA
O0o001IeHe, cCUCTEMaTH3 Al
27 snannii. [IpencraBnenne qaHHBIX bubmorexa LHOK
- ped A ’ https://m.eds00.ru/863f893a
OmnucarenbHas CTATUCTHKA
O0o0011eH1Ee, CUCTEMATH3aIUs
28 3HaHui. BeposiTHOCTH Cay4yaiiHOro bubmorexa [IOK
- PP y https://m.edsoo.ru/863f7a4e
COOBITHS
O0o00111eHIE, CUCTEMATH3 AL
29 3HaHUM. BeposTHOCTH CiTy4ailHOTO bubnunoreka [JOK
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c9c
KOMOWHATOPUKH
30 O06o01meHne, cucTeMaTru3aIus bubmuoreka [JOK

3HAHUH. DJIEMEHTHI

https://m.edsoo.ru/863f7e54
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KOMOWHATOPUKH

O0o001IeHE, CHCTEMAaTH3 AL
3HAHHUH. DJIEeMEHTHI

bubmmoreka [{OK

31 1
koMOuHaropuku. CirydaiftHbie https://m.edso0.ru/863f8408
BEIIUYHMHBI ¥ pacTIpecIICHUs
O000111eHE, CUCTEMATU3ALIMS
. . bubnuorexa [JOK
32 3HaHui. Ciy4aifHble BEJTMYUHBI 1 1
https://m.edso00.ru/863f861a
pacrpeeneHus
bu6moreka [IOK
33 14 0 1
TOrOBaA KOHIPOLHAX pabota https://m.edso00.ru/863f8b56
34 O0001enue, cucTeMaTH3aIus 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHHSI 0CHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uwutarh nHGOPMAIHIIO, TPESICTABICHHYIO B Ta0IMIIAX, HA TUarpaMmax,
5.1 OpEJICTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHWArpaMMbl
(cTonbukoBbIe (CTOMOUATHIC) M KPYTOBBIE) 10 MACCUBAaM 3HAYCHHI
£ 5 OnuceiBaTh W HWHTEPIPETHPOBATh pPEAbHBIC YHCIOBHIE JTaHHBIC,
Mpe/icTaBJIeHHbIE B TaOIUIaX, HA IUarpammax, rpadukax
Hcnonb3oBath TUTS OITUCAHUS TTAHHBIX CTaTHCTHYCCKUE
5.3 XapaKTEPUCTHKU: CpeHee apudMeTHIecKoe, MeInaHa, HauOoJIbIIee
HauMEHbIIIee 3HaYCHHUS, pa3Max
NmeTs npencraBieHre o ciy4yailHOM U3MEHUYUBOCTH Ha MMpUMEpax IIEH,
5.4 GU3NYECKUX  BEIMYMH, AaHTPONOMETPHYECKHX JaHHBIX, WMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb u mpeoOpa3oBbiBaTh WHGOPMAIUIO, MPEIACTABICHHYIO B
51 BHJIC TAOJIMII, JUarpamm, rpadukoB, MPEJACTABJIATh JAHHBIC B BHJIC
TabmuL, JUarpaMm, rpadukoB
OnuceiBaTh JaHHbIE C TIOMOINBID CTAaTUCTUYECKHX TOKa3aTemneil:
5.2 CpeIHUX 3HAYEHUH M Mep pacceuBaHus (pa3max, IUCHEpCUS U
CTaH/IapPTHOE OTKIIOHEHHE)
5.3 HaxoauTh 9acTOTHI YHMCIOBBIX 3HAYEHHW M YacCTOTHI COOBITHH, B TOM




YHCIIe TI0 Pe3yJIbTaTaM U3MEPEHU U HAOII0ICHU N

HaxomuTe BEpOSTHOCTH CIlydyailHBIX COOBITHH B ONBITax, 3Has

5.4 BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH
- Wcnonb3oBate  rpaduueckue  MOJCIH:  JIGPEBO  CIIy9allHOTO
' IKCIIEPUMEHTA, JHarpaMMbl Dijiepa, YUCIoBas mMpsmas
OnepupoBaTh TOHATHUSMHU: MHOXECTBO, IMOJMHOXKECTBO; BBITIOIHSTH
- omepanyy  HaJ  MHOXECTBAMH:  OOBCIUHCHHE, IepeceucHue,
' JIOTIOJTHCHUE; TIEPEUUCIISITh JICMEHTBI MHOXKECTB, TPUMEHSTH CBOWCTBA
MHOKECTB
Hcnonb3oBatk rpaduveckoe TMpeicTaBlIeHUE MHOXKECTB H CBs3ed
5.7 MEXTy HUMH JUISI ONMCAHUS TPOIIECCOB U SBJICHUA, B TOM YHCIIE TPH
PEIICHNUH 33J1a9 U3 IPYTUX YUIeOHBIX MPEIMETOB U KYPCOB
9 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
NPOBePSIEMOT0 .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath W TpeoOpa3oBbIBATh HMHPOPMAIUIO, IMPEICTABICHHYIO B
5.1 pa3IMYHBIX KMCTOYHUKAX B BHJE TaONMI, AWarpamMMm, TrpaduKoB,
NPEJCTABIIATh JAaHHBIC B BUJE TAOJHII, AUArpamMm, Tpad)uKoB
- Pemate 3amaum opraHu30BaHHBIM TIEpEOOPOM BapHAaHTOB, a TAKKE C
' UCIIOJIb30BAHUEM KOMOMHATOPHBIX IPABUJI U METOJIOB
Hcnonp3oBark  onucaTelabHbIE  XapaKTEPUCTHKH JUIS  MacCHUBOB
5.3 YHCIIOBBIX JAaHHBIX, B TOM WYHCJIC CPEIHHE 3HAYCHUS U MEPHI
paccerBaHHUs
54 HaxomuTh 4acToThl 3HAYEHMH W YaCTOTHI COOBITHSA, B TOM 4YHCIIE
. MOJIB3YACH pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHHUN U HAOTIOIeHUIA
HaxoauTh BepOSTHOCTH CITy4ailHBIX COOBITUI B U3yUEHHBIX OMBITAX, B
5.5 TOM UHCI€ B ONBITaX C PAaBHOBO3MOXXHBIMU AIIEMEHTapPHBIMU

CO6BITI/ISIMI/I, B CCpusiX HUCIIBITAaHUI 10 MEepBOro Yycrcxa, B CCpUAX




ucnblTaHui bepHym

HNmers npencraBieHue O CIy4alHOM BEJIIMYMHE U O paCIpeleieHUU

5.6

BEpPOSITHOCTEH

Nmets mpencraBieHue O 3aKOHE OOJBIIUX YMCET KaK O MPOSIBICHUHU
o.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O pOJIA 3aKOHa

00JIBIINX YHCEN B IPUPOJE U OOIIECTBE




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUJE TAONHI, JuUarpamm, rpadukoB. 3amoiHeHHE
TaOMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOIOYATBHIX) U
5.1 KpyroBbix). YreHue rpadukoB peanbHbBIX IpoueccoB. M3BieueHue
vHpOpMalUU U3 AWarpaMM M TaOJHI], WCIIOJb30BAaHUE M WHTEPIpPETAIHs
TTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HanOoJIbIlIee M HAUMEHbIIIEEe 3HAUCHUS Habopa YMCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM M3MEHYHUBOCTH
CrnyualiHbplii SKCHEpUMEHT (OMBIT) U ciay4yaiiHoe coObiTHe. BeposTHOCTh U
5.3 gacToTa. PoJIb MalOBEPOSTHBIX W MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoje u B oOiectse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEM
I'pad, BepmmnHa, pedbpo. Crenenp BepmmHbL Yucimo pédep m cymmapHas
54 crenenb BepimuH. [Ipeacrasnenue o ceszHoctu rpada. Llenu u mukisl. [Tytn
' B rpadax. OO0xom rpada (dimepoB myTh). llpencraBmenue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anad ¢ momornibio rpadoB
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpagruKoB
55 MHOXECTBO, 3JIEMEHT MHOXKECTBA, MNOAMHOXECTBO. Omnepauuu Hax
' MHOXECTBaMU: 00bEJUHEHUE, NIepeceueHue, JOMOITHEHNE
£ 3 CaoiicTBa onepaluili HaJl MHOXECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
' pacnpenenuTeNbHOE, BKIIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro MpeacTaBlIeHUs MHOXKECTB JUIsl OMHUCAHUs

PCAIBbHBIX MMPOLCCCOB U HBHCHHﬁ, IIpu pCUICHUU 3aaa4.




N3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE

> YHCIOBBIX HAOOpoB. /lnarpaMmma paccenBaHus
DneMeHTapHbIe COOBITHS CiydaiiHOro ombiTa. Ciy4ailHble  COOBITHS.
56 BepositHocTi  cOOBITHIL. ONBITBI C PaBHOBO3MOXKHBIMU  AJIEMEHTAPHBIMU
. coOpiTusiMu. CrywaiiHbiii  BbIOOp. CBsA3b MEXKIy MaJOBEPOATHBIMU U
IPAKTHYECKU JJOCTOBEPHBIMU COOBITUSMHU B IPUPO/JIE, OOILIECTBE U HAYKE
HepeBo. CBolicTBa J1epeBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
o.7 BUCSTYEH BEPIIMHBI, CBSI3b MEX/Iy YMCIIOM BEpIIMH U uuciioMm péodep. [Ipasmiio
yMHOKeHus1. Penienue 3aa4 ¢ moMoIipio rpados
[IpotuBononoxusie coObiTus. Juarpamma Oitnepa. OObenuHeHHEe U
5.8 nepeceueHne coObITUi. HecoBmecTHble coObITHS. Dopmysia CIOXKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBriio ymHOKeHus. He3aBucrumbie coObITHS
[IpencraBnenne »skcnepuMeHTa B BUIEe JepeBa. Pemenue 3agad  Ha
5.10 HAaxO0KJICHHE BEPOATHOCTEN C MOMOUIBIO JIEPEBA CIIYYalHOTO SKCIIEPUMEHTA,
JuarpaMm Duiepa
9 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenue naHHBIX B BUJE TaOJMLl, JUarpaMM, rpaukoB, HHTEpIpeTalus
5.1 JTaHHBIX. YUTeHHe M MOCTpOCHHE TAOJHWI, AUarpamm, I'pauKoB MO peasbHBIM
JIAHHBIM
5.2 [TepecTanoBkH U akTOpHAIT
5.3 CoueTaHus U YUCIIO COYETAHUU
5.4 Tpeyronsauk [Tackans. Pemenue 3a1a4 ¢ ucnosib30BaHMEM KOMOMHATOPUKU
- I'eomerpuueckass BeposTHOCTb. CilydaliHbIi BBIOOp TOYKM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTU
5.6 HcnsiTanue. Ycnex u Heynava. Cepusi HCIBITAHUH 10 IEPBOT0 ycnexa
57 Cepus ucneitanuii bepHymau. BeposTHOCTH cOOBITUH B CepUM HUCHBITAHUH
. bepnymu
5.8 Cryuvaiinas BeIMYMHA U paclipeielieHue BEepOATHOCTEH




MaremaTu4ueckoe OXKHUJaHUC W JUCIICPCUA. HpI/IMepr MaTeMaTHu4ICCKOIo

> 0’KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUsI BEJIUYMHbI

510 MareMaTtnueckoe OKHUJAHUE M JUCHEpPCUS CIyYalHOW BEIMYMHBI «YHUCIIO
. YCIIEXOB B CEpHUH UCIIBITAaHNUN bepHyum»

511 [TonsTre o 3akoHEe OONBIIMX uMcen. M3MepeHHe BEpOSTHOCTEH C TOMOIIBIO

gacToT. Pons 1 3HaYeHne 3aK0HA OOJIBIINX YMCEIT B TIPUPOJIE U 00IIecTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsieMmble TPeOOBaAHMS K MPEAMETHBIM pe3yabTaTaM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'0 0011Iero
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJMHOXKECTBO, ONEPALUU
HaJ MHOXECTBaMH; YMEHHUE ONepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPHU PEIICHUH 3a]a4; YMEHHUE HCIIOIb30BaTh
rpajguyueckoe MPEJCTaBIEHWE MHOXKECTB JJIsI ONHCAaHUS pealbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHHne onepupoBaTh MOHATHAMU: OIpPEACICHHE, akKChoMa, Teopema,
JIOKA3aTeIbCTBO;  YMEHWE  paclo3HaBaThb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBAaHUS, IPUBOAUTH NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHNS U OTPHIIAHUS BbICKA3bIBaHUI

YMeHue onepupoBaTh NOHATUSIMHU: HATYypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPAJIbHBIX YMCEN, TMPU3HAKH JIETUMOCTH,
L[eJI0€ YUCIIO0, MOAYJb YHCIlia, OOBIKHOBEHHAs JIpoOb U JeCSATHYHAas ApOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALMOHAILHOE YHUCIIO,
apudMETUYECKU KBAAPATHBIH KOpPEHb, YMEHHUE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YHOPSAJOYUBATH YMCIA, MPEJCTABIATH YMCIA Ha
KOOPJMHATHON MPSMOW, OKPYIJIATH YHCIA; YMEHHE JAejaTh MPUKHUIKY U
OLICHKY pe3yJibTaTa BhIYUCICHUIN

YMeHue onepupoBaTb MOHSTHUSMU: CTEHEHb C LEJABIM IOKa3aTelieM,
apudmeTryecKuil KBaJIpaTHbII KOpEHb, MHOT'OWIEH, alirebpanydeckas 1poob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTemeHu OoJblie
€MHUILIBI; YMEHUE BBIMOJHATH pacuérel 1Mo ¢opmynaM, InpeodpazoBaHuUs
HENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSMHU,
pa3ioXKeHNe MHOTOWICHAa HA MHOXKHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue OIICpHUPOBATh MOHATHUAMHU: HYUCIOBOC PABCHCTBO, YPABHCHHC C
O,Z[HOﬁ nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHUC  pPCIIaThb JIMHEHHBIE U KBaJApaTHBIC  YPAaBHCHUS, I[pO6HO'
palOHAJIbHBIC YPABHCHUA C OJHOM nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEMHBIX
ypaBHeHHfI, JIMHEHbIE HEPAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[pO6HO'
padluOHAJIBHBIC HCPABCHCTBA C OJTHOM nepeMeHHoﬁ, B TOM YHCIC IIpU
peumieHun 3a4a4 U3 ApYTUX HNPCIMETOB U IMPAKTHYCCKUX 3adad, YMCHUC
HCIIOJIb30BAaTh KOOPAWHATHYIO IMPIAMYIHO W KOOPAWHATHYHO IINIOCKOCTHL JIsA
I/1306pa)KeHI/I$[ peI_HCHI/Iﬁ ypaBHeHI/II\/’I, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKIMS, rpaduk (YHKIHH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHus,




yObiBaHus, HauOoJbplllee W HaMMEHbIIEE 3HA4YeHUs (YHKIUH;, yMEHHE
ONEpPHUPOBATH TOHATHAMHU: TpsiMasi PONOPIUOHATIBHOCTh, JIMHEHHAS
¢byHKUMsA, KBagpaTHuHas (QYHKUUSA, OOpaTHas MPONOPIUOHAIBHOCTS,
napabosna, rurnepoosia; yMeHue CTpouTh rpaduku (GYHKUIUH, UCTIOIB30BaTh
rpaduKy Ui ONpENeNIeHUs] CBOWMCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pelieHUsT 3aJa4 M3 JPYyruX Y4eOHBIX TMPEIMETOB M PEATbHOW HKHU3HHU;
yYMEHHUE BBIpaKaTh (popMysiaMH 3aBHCUMOCTH MEXKIy BETMIMHAMHU

YMenune OIICpHUPOBATH IMMOHATHAMU: MMOCICAOBATCIILHOCTD, apI/I(i)MeTI/I‘-IeCKaﬂ
U TeoMeTpUuecKas TMPOTPECCHU; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIeI0BAaTELHOCTEHN, (DOPMYJIBI CYMMBl M OOINEro 4WieHa MPHU PEIICHUU
3a/71a4, B TOM 4YHCJI€ 3a/lad M3 JIPYTUX YYEOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA IPOLEHTHI, JOIU U
4yacTH, JBWKEHUE, paboTy, 1IEHy TOBapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 OO0JIaCTH YIpPaBJICHUS JHMYHBIMU U CEeMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJIATH BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIIOBHUIO 3aJadd, HCCIENOBATH IOJIyYEHHOE pEIICHHE U
OLICHUBATh MPaBAONO000HOCTH MOTYUYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTroJl, MHOTOYIOJIbHHUK, TpPEYTOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEyroJbHHUK, MEIUaHA,
ouccekTpuca " BBICOTA TpEyTOJIbHUKA, YeThIPEXYTOJIBHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIBHUK, KBaApaT, TPANEIHs; OKPY>KHOCTb,
KpYT, KacaTejbHast, 3HAKOMCTBO C MMPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHHUE
pemaTh 3aJa4d, B TOM YHCIIEC M3 TOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
T€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYCHHBIX CBOWCTB (GUTyp H
(hakToB

10

YMeHue omnepupoBaTh MOHSTUSIMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYroJbHUKOB; Mapalie]bHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroll
MEX1y IPSIMBIMU, IEPIICHINKYJIISAP, HAKIIOHHAS, POEKIus, moodue duryp,
no/I00HbIE TPEYTOJbHUKU, CHUMMETPHS OTHOCHUTEIBHO TOYKH U TPSIMOMH;
yMEHHE paclo3HaBaTb pPAaBEHCTBO, CHUMMETPHIO U Tojgodue Quryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPY>KaIOIIEM MHUPE

11

YMeHue OIICpHUPOBATh INOHATUAMU: JIMHA, PACCTOAHHEC, YTOJI (BeJ’II/ILII/IHa
yria, CMHyC U KOCUHYC YyTI'Jia Tpeyro.HBHI/IKa), mjaomanab, YMCHUC OLICHUBATH
pa3MEpPLI NPECAMETOB U 00BEKTOB B OKpYKaroIeM MHUPE; YMCHUC IPUMCHSATH
(I)OpMYJ'ILI nepuMeTpa U rmiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U
rmjiomaan Kpyra, o0bema NpsAMOYTOJIBHOTO IMapaJuIeJICIuIeaa, YMCHUC
IMPUMCHATDH IPU3HAKU PABECHCTBA TPCYTI'OJIBHUKOB, TCOPEMY O CYMME YTJIOB
TPCYroJIbHUKA, TCOPEMY an)aropa, TPUTOHOMCTPUYICCKHUE COOTHOIICHUSA
JJIs BBIYUCICHUA OJIUH, paCCTOHHHﬁ, i (1 ENGEY

12

Ymenue  u3zoOpaxkaTb  Mmiaockue  ¢GUrypel W UX  KOMOMHAauuu,
MPOCTPAHCTBEHHBIE (QUTYpbl OT pYKH, C TOMOIIbIO  YEPTEKHBIX




HUHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh MOHATHAMU: INPSMOYTOJIbHAs CUCTEMa KOOPJIMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOpBI M KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMs 3a1ad, B
TOM YHCJIE U3 JPYTUX YUYEOHBIX MPEJAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIE JUAarpamMMmBbl,
TaOIHIIbI, cpenHee apudmMeTnieckoe, Meinana, HanboJbIIee U HauMEHbIIee
3HaueHus,  pa3Max  YUCIOBOrOo  Habopa;  yYMEHHE  W3BJIEKATb,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIINIO, NPEACTABIECHHYIO B
TabMuIax M Ha JAMarpaMMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOLIECCOB U SBJIEHMM; yMEHHME pAacllO3HAaBaTh H3MEHYMBbBIC
BEJIMYMHBI B OKPY’KAIOIIEM MUDE

15

YMeHue omnepupoBaTh MOHATUSAMM: CIy4dalHBIA ONBIT  (CIydalHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OIbITa, CIlydailHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHUE
HaXxOJUTh  BEPOATHOCTH  CIyyaWHBIX  COOBITM B  ONbITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUSIMU; YMEHHE pellaTh 3aJauu
METOJIOM OpPraHU30BaHHOIO Iepedopa M C MCHOJIb30BAaHHEM IpaBHIIA
YMHOXXEHHUS; YMEHHME OLCHMBATh BEPOSTHOCTU pEAJIbHBIX COOBITHH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHI B OKpY’KAalOIIEM MHpE M B JKU3HHU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHAX

16

YMeHne BbIOMpPATh MOIXOSANINNA MU3yUYCHHBIH METOM JJIs PelIeHUs 3aJayuH,
NPUBOAWTH TPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJAE U
JKU3HHU, PacCIo3HaBaTh IPOSBIICHHE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE,
OTMCBIBATh OTJEIBbHBIC BBIJAIONIAECS PE3YIbTaThl, MOJYYCHHBIE B XOJIE
Pa3BUTHS MaTEMaTUKH KaK HAayKH, NPUBOAWTH MPUMEPhI MATEMaTHUYCCKHUX
OTKPBITUH U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coepKAHHUA
1 Yucna v BIYMCICHUS
1.1 Harypanbnsle n nensie uyncna. [Ipu3Haky 1enMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIC M JIECSTUYHBIC JPOOU, TMPOLEHTHI, OECKOHEYHBIE MEPHOANYECCKUE
apodu
1.3 PanmonanpHble yncna. Apudmernyeckue onepamnmy ¢ palMoHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncna. ApudmMernyeckue onepanuy ¢ AeUCTBUTEIbHBIMU YU CIAMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TPaBUJIa OKPYTIICHNUS, TIPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUMCIICHUH
2 Anrebpanyeckuie BRIpaXKEHHS
2.1 BykBeHHbIE BbIpakKeHUsI (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ pallMOHATBLHBIM MoKa3aTesneM. CBoOICTBa
' CTeTNeHH
2.3 MHorouseHbl
2.4 Anrebpandeckas 1poob
95 Apudmerndecknii KopeHb HaTypaidbHOW cTeneHu. [ledicTBus ¢ apudMeTHUYEeCKUMU
' KOPHSIMHU HAaTypaJbHOW CTENEHH
3 VYpaBHEHUs U HEPAaBEHCTBA
3.1 Lenble u ApoOHO-panioHanbHbIe ypaBHEHUS. CHCTEMBbl U COBOKYITHOCTH YpaBHEHUI
39 Lensle u apoOHO-panMoOHanbHbIe HepaBeHCTBa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBsle MOCIeA0BATEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS [TOCJIEIOBATEILHOCTEN
4.2 Apudmerrnueckas u reoMerpuueckas nporpeccuu. opmysa cI0KHBIX TPOIEHTOB
5 OyHKIIIT
OyHk1Ms, crnocoOsl 3aganus Gpynkuuu. 'paduk ynkuuu. O6nacTs onpeneneHus u
51 MHO)XeCTBO 3HaueHui ¢yHkiuu. Hynu ¢pynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexxyTKu MOHOTOHHOCTH (QYHKIMUA. MaKCUMyMbl U MHUHUMYMBI (DYyHKIUH.
Haubonpiiee u HaumeHblee 3HaYeHUE (PYHKIMU HA TPOMEKYTKE
6 KoopauHatsl Ha MpsiIMOit U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 ux cBoiicTa
7.2 Tpeyronpauk




7.3

MHOroyroJbHUKH

7.4 OKpY>KHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEITUYUH
7.6 BexkTopsb! Ha M10CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




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

Marematuka. BeposTHOCTB U cTaTucTuKa: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHbD:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beicoukuit M.P., SAmenko WU.B.; nox pexn.

Amenko U.B., Axuroneproe ob6mectBo «M3aatensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA
Meronnueckoe nocodue K mpeMeTHON JIMHUN YYEOHUKOB MO BEPOSTHOCTH

u cratuctuke U. P. Beicoukoro, U. B. fmenko nox pegakuuen M. B. Amenko

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

bu6nmmoreka IHOK
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