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MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYI0 3HAYMMOCTbD, KaK C TOYKU 3PEHUS MPAKTUUCCKUX MPUTIOKECHUM, TaK
U UX pOJIM B 00pa30BaHMM, HEOOXOAMMOM KaXKJI0OMY 4elIoBeKy. Bo3pacTtaeT uuncio
npodeccuii, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopolas 6a3oBasi MOArOTOBKA
B 00JacTd BEpOATHOCTH M CTATUCTHKH, Takas MOATOTOBKAa Ba)XXHa IS
MIPOJI0JDKEHUS 00pa30BaHUs U JIJIsl yCTIEIIHON Ppo(dhecCuOHaIbHON Kaphephl.

Kaxxp1il 4enoBek MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOITUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOTO TIPHHSITHS PEIICHUS B YCIOBUSIX HEIOCTATKA
WM U30bITKa WHGOPMAITTH HEOOXOIUMO B TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIJICHHUE.

NMeHHO mo3TOMY OCTpO BCTajlla HEO0OXOAMMOCTh C(HOPMHpPOBATH Y
oOyyaromuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KaueCTBE
HEOTHEMJIEMON  COCTaBIISIONICH  yYMEHHWE BOCHPUHUMATh W KPUTHYECCKHU
aHAIM3UPOBATHh MH(GOPMAIIHIO, TIPEACTABICHHYIO B PA3IUYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX peajbHbIX NPOLECCOB M 3aBUCUMOCTEM,
IIPOU3BOAUTH IIPOCTEHIINE BEPOATHOCTHBIE PACYETHI.

3HAKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMU MPUHIMIIAMH cOOpa, aHA/IM3a U
MPEICTABIICHUS JTAHHBIX W3 Pa3NUYHBIX cdep KU3HU OO0IIecTBa M ToCyJapcTBa
npuoOIaeT oO0ydyarmuxcss K OOIIECTBEHHBIM HHTepecaM. WM3yueHue OCHOB
KOMOMHATOPUKHM DPa3BHUBAET HABBIKM OpraHW3al mepebopa u moacyéra yucia
BapHAHTOB, B TOM YHCJI€ B MPUKIATHBIX 33]ja4ax. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3naét MareMaTuyeckuii PyHIaMeHT Juisi pOPMUPOBAHUS KOMITETCHIIUNA B
o0nacT UHPOPMATUKH U HMUGPPOBBIX TEXHOJOTHH. [Ipy M3yueHUU CTATUCTHKHU U
BEPOSITHOCTU 00OralaiTcsl MNpPEACTaBICHUST OOy4YaloIMXCd O COBPEMEHHOMN
KapTHHE MHpa U METOJaX €ro HMCCIeNoBaHus, (HOpMHUPYETCS MOHMMAHUE DPOJH
CTaTUCTUKU KaK UCTOYHHKA COIMAIBHO 3HAYMMON MH(GOPMAIIMH U 3aKJIa IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILICHUS.

B COOTBETCTBMU C MaHHBIMU IEISIMHU B CTPYKTYpEe MPOTPAMMBI y4eOHOTO
Kypca «BeposTHOCTb U CTaTHCTHUKa» OCHOBHOTO OOIIEro 0Opa3oBaHMs BBIICIICHBI
CIIEIYIONTUE COJepKaTeIbHO-MeToAndeckue auHuM: «lIpencraBnenrue NaHHBIX H
onMcareybHasg CTaTUCTUKA», «BeposATHOCTH», «JIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne nmuuauu «lIpencraBienne NaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIy’)KUT OCHOBOW Juisi (pOPMUPOBAHUSI HABBIKOB pabOThl ¢ WHGOpMAIMeil: ot
YTeHUS] M MHTEpIpeTaluyu HHPOpMalUM, TMPEACTABICHHOW B TabiMIax, Ha
quarpaMMmax W rpadukax, g0 cOopa, NpeACTaBlIEHHWS W aHaldu3a JaHHBIX C
UCTIOJb30BAaHUEM CTATHCTUYECKUX XapaKTEPUCTUK CPEJHUX M PaCCECUBAHUS.
PaGotast ¢ maHHbIMH, OOydaromuecs y4arcsl CUMTHIBATh W HHTEPIPETUPOBATH



JIAaHHbIE, BBIABUraTh, apTyMEHTHPOBATh U KPUTHUKOBATh MPOCTEUIIHE TUIIOTE3bI,
pPa3MBIIUIATh HaJ (DaKTOpaMHu, BBI3BIBAIONIUMU H3MEHYUBOCThH, U OLIEHUBATH UX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U ITPOLIECCHI.

MHTyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUWM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
W3YUYEHHS] TEOPUU BEPOSITHOCTEN. boibllloe 3HAaYEHHE WMEIOT TPAKTUYECKHE
3a1aHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMHU.

[loHaTHE BEpPOSATHOCTHM BBOAMUTCS Kak Mepa MNpaBaoNoao0us CIy4yalHOIo
coobrtusi. [lpm wm3ydeHunm yueOHOTO Kypca oOOydarommecss 3HAKOMSTCA C
MPOCTEMIIMMUA  METOJAMHU  BBIYMCIEHHS  BEPOSITHOCTEH B CIy4YalHBIX
AKCIEPUMEHTAX Cc PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIONIUMU CTaBUTh U PEIIATh 00Jiee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOJST HaYallbHbIE TPEJCTABICHUS O CIyYalHbBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMH HAJlI MHOXXE€CTBAMH, PACCMATPUBAIOTCS
MpUMEpbl TPUMEHEHUS ISl PEUIeHUs 3a]ay, a TaKKe HCIOJIb30BaHUS B JAPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usydaetrcs y4eOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B
KOTOpBIA  BXOASAT paszgensl: «lIpencraBineHne JaHHBIX H  ONMCATENIbHAA
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KoMOWHATOpukm», «BBemenue B
TeopuIo rpadoBy.

Ha usyuenne yueO6HOTO Kypca «BeposTHOCTh U cTaTuCTHKay oTBoaUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hemenro), B 8 kinacce — 34 ygaca (1 gac B
Heneno), B 9 kitacce — 34 yaca (1 yac B Heneno).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne NaHHBIX B BUAE TAOIMUL, AUarpamm, rpadukoB. 3amnoJHEHHUE
Ta0JNWIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyTOBbIX). UTeHne rpadKoB peasibHbIX MpoIieccoB. M3Bneuenne napopManuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucaTtenbHas CTaTUCTHUKA: cpefHee apu(MeTHuecKoe, MeAuaHa, pa3Mmax,
HanOOJIbIIIEE W HAWMEHBINICEC 3HAYCHWS Habopa YHCIOBBIX AaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTH u
gacToTa. Poib MaJIOBEpOSATHBIX U MPAKTUUECKHU TOCTOBEPHBIX COOBITUM B MPUPOIE
U B oOmmecTBe. MoHeTa M UrpaJibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmnua, pedbpo. Cremenp BepmuHbl. Yuciao pébep u cymmapHas
creneHb BepimH. [IpeacraBienue o cesznoctu rpada. enu m nukiel. [yt B
rpadgax. O6xon rpada (sinepoB mnyTh). [IpencraBienne 006 OpUEHTHPOBAHHOM
rpade. Pemenue 3aga4 ¢ moMoIIbio rpagos.

8 KUIACC

[IpencraBienue JaHHBIX B BUJIE TaOIUII, TUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Ormepanuu Haj
MHOXECTBaMU: O0bEIMHEHHE, TepeceueHue, nomnojHeHue. CBoilcTBa omneparuii
HaJl MHOXKECTBAMM: TIE€PEMECTHUTENIbHOE, COYETATENbHOE, pPACHpPEIEIUTENbHOE,
BKItoueHus. lcmonb3oBaHue rpauueckoro MpPEICTaBICHUS MHOXECTB IS
OIMCAHMSI PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4.

N3mepeHne paccenBaHus JaHHBIX. [[ucriepcHst M CTaHOAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OpOB. JlnarpaMmMa paccemBaHus.

OneMeHTapHble COOBITHS ciiydailHOro onbita. ChydailHble  COOBITHS.
BepositHocT  coObiTuil. OmnbITBl € PAaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusIMU. CiryuaiiHblii BBIOOp. CBsi3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXKAY UYMCIOM BepuIMH U yuciaoMm pedep. Ilpasmio
yMHOXeHus. Pemienne 3aiad ¢ momolsto rpados.

[IpoTuBomnonoxkubie coObiTus. [uarpamma DOitiepa. OObeguHEHUE U
nepecedeHne coObiTuil. HecoBmectHbie  coObitus. @DopMyna  CIOXKEHUS
BEPOSITHOCTEU. YCIOBHAsE BepoATHOCTb. [IpaBuiio ymHOxeHusa. HeszaBucumeblie
coObITus. IlpencraBneHue sKcriepuMeHTa B BUAE JepeBa. Pemienue 3amady Ha



HaxXO0XXJICHUE BEPOSITHOCTEW C IOMOIIBIO JAEpeBa CIy4YalHOro HKCIEPHUMEHTA,
auarpamm Jitepa.
9 KUIACC

[IpencraBnenne JaHHbBIX B  BuAe Ta0nmuL, JAuarpamm, TpaduKoB,
WHTEpIIpeTanus JaHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpadukos mno
pealbHBIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CoueTaHusi U 4UCIO coueTaHui. TpeyroabHUK
[Nackains. Pemenue 3a1a4 ¢ UCTOIb30BaHUEM KOMOMHATOPHUKHU.

['eomeTpuueckass BepossTHOCTh. CiydyaiiHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcnbiTanne. Ycnex um Heypaua. Cepusi UCHBITAHUW 10 TMEPBOro ycrexa.
Cepust ucnbiTanuii bepHyum. BeposTHocTH COOBITHH B CEpUM  HCIBITAHUM
bepnyum.

CnyyaiiHas BeJMYMHA W pacOpeliesieHHe BEepoATHOCTE. MaremaTudyeckoe
OXugaHue W jaucnepcus. IIpuMepbl MareMaTHM4eCKOro  OXHUAAHUS — Kak
TEOPETUYECKOI0 CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTtnueckoe OXUIAAHUE U
JUCIIEPCUSl  CIIyYalHOW BEJIWYMHBI «YHUCJIO YCIIEXOB B CEpPUM HUCHBITAHUMN
beprynnmy.

[Tonsarre o 3akoHe OONBIIMX YHcell. V3MepeHre BepOSTHOCTEH C IOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJBIIMX YUCEII B MPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHHI HayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTo0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpPUEHTAlEN Ha MMPUMEHEHUE MATEMATUYECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPY’KAIOWIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYyIHPOBATH
OTIpENIeTICHUS] ~ TIOHSITHM,  YCTAHABIWBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauu, OCHOBaHUS J/Ig OOOOIIEHHUS W CpPaBHEHHS, KPUTEPUU
TIPOBOIUMOTO aHAIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHBIE;



BBISIBIISITH ~ MaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYrsi B (akTaxX, JaHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3buparh JT0Ka3aTeIhbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpaTh CIIOCOO pelieHus ydeOHOW 3adauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HaWOoOJIee TOIXOMANUH C y4ETOM
CaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpoBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHe, Npodiemy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHE;

OPOBOJUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENHHO (POpMYyIHUPOBATH 00OOIIEHNS U BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOJIOICHUsI, HUCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIIBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEACTABICHUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUs HHQOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
y4HUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUSI B COOTBETCTBHH C YCJIOBUSIMU
U LEeJISIMU OOIIIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
poOJIeMBI, pENIaeMoOn 3a/aud, BHICKA3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pEelIeHus, COIMOCTAaBISATh CBOM CYXKICHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JHajora, OOHApYKHWBAaTh Pa3IMUUE W CXOJCTBO IO3WIUH, B
KOppeKTHOH popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
MIPEICTABIIATh pe3yNbTaThl  pEUIeHUs 3314w, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEILHO BEIOMPATh (hOpMAaT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUTOPHUH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIAUBUIY AJTbHON
paboThI MPHU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€1h COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoBBIX ¢dopmax padboTel (00CyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTMMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMMN MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO PEMICHHS ¢ YYETOM HMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHIH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHON 1IEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIETH,
HaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K xoHuy oOyuenuss B 7 kJjacce OOydYarolMiCS TMOJYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yurare wuHOpMAIUIO, MPEACTABICHHYI0 B Ta0nWIax, Ha JuarpaMmax,
MPEACTaBIATh JaHHbIE B BHUJIEC TaOJUI, CTPOUTH AHArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBhI€) IO MAaCCMBaM 3HAUYCHUH.

OnuceiBaTb ¥ UHTEPOPETUPOBATH  PEAIbHBIC  YHCIOBBIE  JAHHBIC,
MPE/ICTaBIICHHBIE B TA0JIMIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh 171 ONHUCAHUS JIAHHBIX CTATUCTUYECKHE XapAKTEPUCTUKHU:
cpeaHee apudMeTuueckoe, MeauaHa, HauOoJIblllee W HAaWMEHbIIEE 3HAYCHUS,
pa3max.

Nmerp mnpenacraBieHHe O CIIydalHOM HM3MEHYMBOCTHM Ha MpUMEpax ILEH,
(bu3NYeCKUX BEIWYMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON yCTONYUBOCTH.

K xoHuy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3BnekaTte W mnpeoOpa3oBbIBaTh HMH(POPMALIUIO, MPEJICTABICHHYIO B BHUJE
TalauI, Juarpamm, rpauKoB, IPEACTABISATh JIaHHBIC B BUJIC TAOJUII, JUarpamm,
rpauKoB.

OnuchiBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTesleil: CpeHUX
3HAYEHUN U MEep pacceruBaHus (pa3max, JUCIEPCUs U CTaHAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITUM, B TOM UYHCIIC
10 pe3yJibTaTaM U3MEpPEHUN U HAOI0ICHU .

HaxonuTe BEpOATHOCTH CIyYailHBIX COOBITUH B OMBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE B OINbITaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcmonp30BaTh TpapuUecKue MOJICIH: ACPEBO CIyYalHOTO JKCIEPUMEHTA,
JuarpamMMsbl Diliiepa, YucioBasi mpsiMast.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOAMHOYECTBO,  BBIIIOJIHATH
omepalMu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, JOIMOJIHCHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOYKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe NPEICTAaBICHUE MHOXXECTB M CBSI3CH MEXIY
HUMH JIJI1 ONIMCaHMs TIPOLIECCOB U SIBJICHUI, B TOM YHWCJIE NIPU PEIICHUU 33/1a4 U3
JPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHuy oOyuenuss B 9 kjacce oOydYaromuiicsi MOJYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekat W mpeoOpa3oBbiBaTh WHGOpPMAIMIO, MPEACTABICHHYIO B
pa3IMUHBIX MCTOYHUKAX B BHUAEC TaONul, Auarpamm, rpadukoB, MPEICTABISATH
JAaHHBIC B BUC TaOIUI, TUarpamMm, rpad)uKoB.



PemaTte 3amaunm oOpraHuW30BaHHBIM TMEPeOOPOM BAPUAHTOB, a TaKXKe C
MCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENIBHBIE XAPAKTEPUCTUKHU 711 MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEHBAHMUSL.

HaxonuTe 4acTOThl 3HAYEHH M 9acTOTHI COOBITHS, B TOM YHUCIE MOJb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YyYEHHBIX OMBITaX, B TOM
YHUCJI€ B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU COOBITUSIMH, B CEPUSX
WCTIBITAHUU JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMets mnpencraBieHuEe O CIy4yallHOM BEIMYMHE W O paclpelelICHUH
BEPOSITHOCTEH.

NmMeTs mpencraBieHUME O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCET B
pUpoe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (upp )
NMPOrpamMMblI Beero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bubmmoreka [JOK
! TpesicTaBienHe RaHbX 7 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
2 Onucatenbras CTaTneTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubnmoreka [JOK
3 CoryHainas H3MEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [{OK
4 Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 | bu6mmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
i 2
6 O0600111eH1E, CUCTEMATH3AlIUS 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 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 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM undgpoBbie
Ne ni/m P Kontpoabnubie | IIpakTHueckue (upp )
NMpOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
but6mmoreka [JOK
1 Hosropenne kypea 7 knacca 4 https://m.edsoo.ru/71417{b2
) OnucartenbpHas craTucTuka. PaccemBanue 4 bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/71417{b2
but6mmoreka [JOK
3 Muoxecrsa 4 https://m.edsoo.ru/71417{b2
. bubmmoreka [JOK
4 BeposiTHOCTB ci1y4aifHOTro cOOBITHS 6 1 hitps://m.cdsoo.rw/7841 7fb2
bu6nuorexka [JOK
> Baenenme 5 Teoputo rpagos 4 https://m.edsoo.ru/7f417{b2
. bubnmoreka [JOK
6 Curyaitiieie COOBITHS 8 https://m.edsoo.ru/7f417b2
. bubnuoteka [JOK
7 O0o001menne, cUCTeMaTH3aLMs 3HAHUH 4 2 hitps://m.cdsoo.rw/ 7841 7fb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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

Kosun4yecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aeaoB H TEM nudpoBbie
Ne ni/m P Kontpoabnbie | IlpakTuueckue (upp )
NMporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bu6nmoreka [JOK
1 Hosropenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6nuoreka [JOK
2 DIeMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuueckast BEpOSITHOCTD 4 bubmorexa HOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Wcnnrranns bepryim 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Cryualinas Benuanna 6 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 Obobmienue, KOHTpOIb 10 I https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
KosmmyecTBo yacos DJIEeKTPOHHbIE
Jara
nudposbie
Nen/m | Tema ypoka Konrpoasbnbie | IlpakTnyeckune | H3Y4YEeHH
Bcero oOpa3oBaTejibHbIEC
padoThI padoTbl A
pecypcsbl
1 [IpencraBnenue naHHBIX B 1 bubmmorexa [IOK
TabIuIax https://m.eds00.1u/863ec118
) [IpakTHueckue BIYUCIEHUS 110 1 bubnuoreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3BrieueHue u HHTEpPIIpETaLIUs | bubnuorexa [IOK
TaOJIMYHBIX TaHHBIX https://m.edso00.ru/863ec78¢
4 [TpakTuyeckas padora "Tabmursr" 1 1
I'paduueckoe mpeacraBieHue
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnuorexa [IOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
TuarpaMm
UreHune 1 NOCTPOCHHE TUarpamm.
6 ITpumeps! nemorpapudeckux 1 bubamorexa LOK
P PRI p https://m.edso0.ru/863ed602
uarpaMm
. [IpakTuueckas pabora 1 | bubnuotexa [JOK
"Tnarpammsl” https://m.edsoo.ru/863ed72e
g Uucnoseie HaOophl. Cpennee | bubmmorexa [JOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Uucnossie Habopel. CpenHee | bubnmorexa [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846



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

Menuana 4iciioBoro Habopa.

bubmnoreka [HOK

10
VY CcTOMYNBOCTh MEAAHE] https://m.edsoo.ru/863edb3e
1 Menaunana 9ucIioBOro Habopa.
Y CTONYNBOCTh MEMAHBI
12 [IpakTuueckas padota "Cpennue bubnmnorexa [JOK
3HAYCHUA" https://m.edsoo.ru/863edcbHa
HawuGounpiiee 1 HauMeHbIIIee
13 3HAYCHHMSI YUCIIOBOTO Habopa bubmorexa OK
pa. https://m.edsoo.ru/863ee07a
Pa3zmax
HaubGosnpiiee 1 HanMeHbIIee
14 3HAYCHMsI YMCIIOBOTO Habopa.
Pa3zmax
Haubonpiiee u HanMeHbIIee
15 3HAYEHMsI YUCIIOBOTO Habopa.
Pazmax
KonTponbhas pabota no temam
16 "IIpencraBiieHre JaHHBIX bubmorexa LHOK
P o https://m.eds00.ru/863ee390
OnmucarenbHas CTaTUCTHKA
17 Crny4daifHasi ”3BMEHUYHUBOCTD bubnmnoreka [JOK
(mpumepsb) https://m.edsoo.ru/863ee4bc
13 YacTtoTa 3HaYEHHUI B MACCUBE bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/863ee69c
bubmuoreka [[OK
19 r OBKa
PYHIHPOB https://m.edso0.ru/863ee9d0
20 I'ncrorpammel
bu6nuoreka [IOK
21 r
HCTOTpaMMBl https://m.edsoo.ru/863eeelc
22 [IpakTrueckas padota "CiyvaitHas bubmuotexa [IOK



https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e

U3MEHYUBOCTD"

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

I'pad, Bepmuna, pedpo.

Bbubmmorexa [JOK

2 IT
3 PC/CTABIICHIE SAIaTH C TIOMOIIPIO https://m.edsoo.ru/863eef52
rpada
CreneHsp (BaJIEGHTHOCTD) BEPIIUHBI.
24 Yucio pédep U cyMMapHasi CTCIICHb bubmotera [JOK
pebep 1 cyMMap https://m.edsoo.ru/863ef0ba
BepwuH. Llens u nuki
25 Hens u muxi. [Tyt B rpade. bubnuoreka [JOK
IIpencraBnenue o CBA3HOCTHU Tpada https://m.edsoo.ru/863ef236
2% [IpencraBiaenue 06 bu6mmoreka [IOK
OPHUEHTHPOBAHHBIX Irpadax https://m.edsoo.ru/863ef3b2
7 Ciry4aiiHblli ONIBIT U CIy4YaliHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
Ponb ManoBeposITHBIX U bubnuorexa [IOK
28
MIPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
cOOBITHH B IPUPOJIE U B OOIIECTBE
29 Momnera u urpanbHasi KOCTb B
TEOPUU BEPOATHOCTEN
30 [TpakTuyeckas padora "Hactora bubnuorexa [IOK
BbITIJIcHUs opJa" https://m.edsoo.ru/863¢ef8a8
KonTponbhas pabota no temam
31 "Ciry4daliHasi "3MEHYMBOCTb. bubnuorexa [IOK
I'padsl. BeposiTHOCTB cityuaiiHOro https://m.edsoo0.ru/863f0186
coObITH"
1 [ToBTOpeHnue, 06001IeHNE. bubnuotexa [JOK
[IpencraBienue JaHHBIX https://m.edsoo.ru/863efa24
33 IToBTOpenue, o6o0IICHHE. bubmnorexa [JOK



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863ef0ba

OmnucatenbHas CTaTHCTUKA

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

34 [ToBTOpEeHue, 06001IEHNE.

BeposiTHOCTB CityyaitHOTO COOBITHS

bu6mmorexa [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34



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

8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Jlara
Ne nudposbie
Tema ypoka Kourpoasbnbie | IlpakTHyeckmne | H3Y4YE€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI A
pecypchl
| [IpencraBienue JaHHbBIX. 1 bu6mmoreka [IOK
OmnucarenbHas CTaTUCTHKA https://m.edso00.1u/863f029¢
5 Ciy4aiiHas u3MeH4uBOCTh. CpenHue | bubnuorexa [JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crydaitabie coObITHsI. BeposiTHOCTH 1 1 bubmmorexa [JOK
4aCTOThI https://m.edso00.ru/863f0578
Kitaccnueckue monenu teopuu
4 BEPOSITHOCTEN: MOHETA U UTpabHAs 1 bubmorexa HOK
p ' p https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [JOK
5 OTtkioHe 1
TITOHCHIA https://m.edsoo.ru/863f0a50
Bbub6mmorexa [JOK
6 crepc CJIOBOTO Habopa 1
Jlucniepeust THEII0Boro Habop https://m.edso00.1u/863f0a50
. CrangapTHOE OTKIOHEHHUE YHCIOBOIO 1 bubnuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMmbl pacCEMBaHUS 1 bubmmorexa [IOK
p P https://m.edsoo.ru/863f0eab
9 MHOXeCTBO, ITOAMHOKECTBO 1 bubmorexa HOK
https://m.edsoo.ru/863f1180
10 Omneparuu HaJ MHOYKECTBAMH: 1 bubmuotexa [JOK
o0beMHEHNE, TIEPECCUCHHE, https://m.edsoo.ru/863f143¢



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

JIOTOJIHEHUE

CaoiicTBa ornepanuii Haj
MHOKE€CTBAMU: TIEPEMECTUTEITBHOE,

bu6mmorexa [JOK

11
COYETATENBHOE, PACTIPECIIUTENBHOE, https://m.edsoo.ru/863f1784
BKJIIOYEHHUS

12 I'paduueckoe mpeacraBueHue bub6nuoreka [IOK
MHOXECTB https://m.edso0.ru/863f198¢

13 KonTponbHas pabota mo temam
"Cratuctuka. MHOXecTBa"

14 DOnemeHTapHbie coObITHs. CirydaliHbIe bubmuotexa [JOK
CcOOBITHS https://m.edsoo.ru/863f1dec
braronpugarcTByromue

15 3J1eMeHIT)a HbIE ZO6I>ITI/I$I Bubmaorexa IIOK

p o https://m.edsoo.ru/863fldec
BepositHocTH cOOBITHI
bnaronpusrcrByromue
16 SHGMGHEa HbIE ZO6I)ITI/I$I Bubmiorexa [TOK
p o https:/m.edsoo.ru/863f1£72
BepositTHocTH coOBITHIT
OMBITH ¢ PABHOBO3MOKHBIMH
17 3JIEMEHTAPHBIMHU COOBITUSIMHU Bubmzorexa LIOK
. p\, ' https:/m.edsoo.ru/863f21ca
CriyualiHblii BBIOOD
OnbITH ¢ PpAaBHOBO3MOXHBIMHU
18 DJIEMEHTAPHBIMU COOBITUSIMU Bubmzorexa LIOK
o pu ' https://m.edsoo.ru/863f21ca
Cayyaiinslii BEIOOp
[IpakTruyeckas padota "OnbITHI €

19 aBHOBO3MO>KHBIMH dJIEMEHTApPHBIMHU Bubmaorexa [IOK
P " P https://m.edsoo.ru/863f235a
COOBITUSIMHA

20 Tepeso bu6nmuoreka [IOK

https://m.edsoo.ru/86312ade
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CBoiicTBa epeBa: €IUHCTBEHHOCTh
MyTH, CYIIECTBOBAHUE BUCSIYCH

bubmnoreka [IOK

21
BEPILIUHBI, CBI3b MEX]Y YUCIIOM https://m.edsoo.ru/863f2bac
BEpPIIMH U YuCcIoM pEdep
bu6mmoreka [IOK
22 Hpanuio yMHOKCHHA https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 Hpasmiio ymroseHHs https://m.edsoo.ru/863f2e36
bu6nmmoreka [IOK
24 [IpoTuBOMONOXKHOE COOBITHE hitps-//m.cdsoo.ru/863 2 f8a
25 Huarpamma Diinepa. O0beIuHEHNE U bubnuorexa [IOK
nepeceyeHue coobITUi https://m.edsoo.ru/863f3214
%6 HecoBmectnbie coobiTusi. opmyna bubmuorexa [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectrpie coObiTusi. @opmyna bubnuorexa [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo0.ru/863f3764
[IpaBuI0 YMHOXKEHUS BEPOSTHOCTEM.
28 VYcnoBHast BEpOSITHOCTD bubmoreia HOK
p ' https://m.eds0o.ru/863f38ae
HesaBucumeie coObITHs
[IpaBunO YMHOXKEHUSI BEPOSITHOCTEH.
29 VYcnoBHast BEpOSITHOCTD bubmorexa HOK
p ' https://m.eds00.ru/863f3b06
HesaBucumelie coObITUs
30 IIpencrasieHue ciry4aitHOro bubnuorexa LIOK
DKCIIEpUMEHTA B BUJIE AEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciy4aitHOTO bubmuotexa [JOK
JKCIIEPUMEHTA B BUJIE JEpEBa https://m.eds00.ru/863f320
3 [ToBTOpeHme, 0600MIIEHNE. bu6mmoreka [IOK

[IpencraBnenne 1aHHBIX.

https://m.edso00.ru/863{4128
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OmnuncarenbHas CTaTHCTHKA

33 [ToBTOpenue, 06o6menue. I'pador

bubmnoreka [IOK
https://m.edso00.ru/863f4312

KonTponbhas pabota no temam

34 "Crny4daiinble coObITHS. BeposTHOCTS.

I'padnr"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34



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

9 KUIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Jlara
nudposbie
Nen/m | Tema ypoka Kontpoabnubie | IlpakTuyeckue | H3y4YeHH
Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI A
pecypcsbl
1 [IpencraBnenue qaHHBIX 1 bubmmorexa [JOK
pel a https://m.edsoo.ru/863f47¢ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa [JOK
https://m.edsoo.ru/863f47ea
Onepanuu Haa COOBITUIMU 1
4 HezaBucuMocTs coObITHI 1
5 Komb6unaropHoe npaBuio | bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/863f4el6
6 [TepecranoBku. daxkTopHall. | bubnuorexa [IOK
CoueTaHus ¥ YHUCIIO COUYETAHUN https://m.edsoo.ru/863f4e16
Bbub6mmorexa [JOK
7 Tpeyro ITacka 1
PEYTOIRHIIE Hackal https://m_eds0o.ru/863f5014
[IpakTuueckas pabora
g "Brruncienune BepoITHOCTEN € | 1 bubmmorexa [JOK
UCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GyHKUNH 3JEKTPOHHBIX Ta0muL"
I'eomeTpuueckas BEpOSITHOCTb.
9 Ciy4aitHblii BHIOOp TOUKH U3 1 bubnmnorexa [JOK
(urypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTH OKPY>KHOCTH
10 ['eomMeTpruecKas BEPOSTHOCTb. 1 bubnuoreka LIOK



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208
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Cry4aifHblii BBIOOpP TOYKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPY>KHOCTH

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

I'eomeTpuyeckas BEpOSTHOCTb.
CrnyualiHblil BHIOOP TOUKH U3

Bbub6mmorexa [JOK

11
(Gurypsl Ha MJIOCKOCTH, U3 OTpe3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPY>KHOCTH
I'eomeTprueckast BEpOATHOCTB.
12 Ciry4aitHblii BHIOOp TOUKH U3 bubnmnoreka [JOK
(Gurypsl Ha IJIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5¢10
U3 JIyTU OKPY>KHOCTH
HcneiTanue. Ycnex u Heynaya.
13 Cepust UCTIBITAHMM 10 TIEPBOTO bubmorexa HOK
P A P https://m.edso00.ru/863f6162
ycrexa
HcneiTanue. Ycenex u Heynaua.
14 Cepust UCTIBITAHUM /10 TIEPBOTO bubmorexa HOK
P g P https://m.eds00.1u/863f6356
ycrnexa
HcnpiTanue. Ycnex u Heyaayva.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Ucnbiranus bepnysu.
16 BeposTHOCTH COOBITHI B cepun bubmorexa [IOK
p - p https://m.edso0.ru/863f64d2
WCnbITaHUN bepHymn
Hcnbrtanus beprymn.
17 BepostHOCTH COOBITHI B cepun bubmorexa HOK
p - p https://m.eds00.ru/863f6680
WCIbITaHUN bepHymn
13 [IpakTuueckas padora "Mcnbrranus bubnuoreka [IOK

bepnymm"

https://m.edsoo.ru/863f67de
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19 CitydaiiHas BeJIM4MHA U bubnuorexa [JOK
pacnpeneneHne BeposITHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTHueCcKO€e OKUAAHHE U bu6mmorexa [JOK
JIACTIEPCHS CITyYaTHON BETUYUHBI https://m.edsoo.ru/863f6da6
[IpuMeper MaTeMaT4ECKOTO
21 0XKHWJIaHUA KaK TEOPETUUECKOTO bubmorexa HOK
A p https://m.eds00.ru/863f6{86
CPEIHEr0 3HAYEHUS BETMYUHBI
bu6mmoreka [JOK
22 IlonsTre o 3aKkoHE OONBIIMX YUCET
https://m.edsoo.ru/863f72¢4
” H3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOILBIO YaCTOT https://m.edso00.ru/863f7652
24 [IpumeneHue 3akoHa OOIBIINX bubnuorexa [IOK
qucel https://m.eds00.ru/863f7116
25 O0001Ienne, cCUCTEMaTH3ALMS bu6mmoreka [IOK
3HaHui. [IpencraBienne JaHHBIX https://m.edsoo.ru/863f783¢
%6 O0600611IeH1E, CHCTEMATU3AIIH
3HaHui. OnucaTenbHas CTATUCTHKA
O0001menne, cucTeMaTA3aLMs
27 3Hadui. [IpeacrapiaeHne JaHHBIX bubmoreia HOK
- P 8 ' https://m.edsoo.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aLS
28 3HaHuW. BeposATHOCTD CiIydaitHOTO bubmorexa HOK
- 2ep y https://m.edsoo.ru/863f7a4e
COOBITHS
O0001enue, cCUCTEMaTH3ALIUS
29 3HaHUW. BeposATHOCTH ciry4ailHOTO bubnuoreka [JOK
COOBITHSL. DIIEMEHTHI https://m.edso0.1u/863f7¢9c
KOMOWHATOPUKH
30 0O06001eHne, CUCTEMATHU3ALMS bubnmorexa IIOK



https://m.edsoo.ru/863f7116
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3HAHWUI. DIIE€MEHTEI
KOMOWHATOPHUKHU

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

O0001menne, cucTeMaTA3aLMs

31 3HAHUHA. DJICMEHTHI | bubmuoreka [JOK
koMOuHaTtopuku. CirydaiiHble https://m.edsoo.ru/863f8408
BEITMYUHBI U PACIIpPeICIICHUS
O0001enne, cucTeMaTH3aLMS
32 3Hanui. Cay4yalHble BEIMYMHBI U 1 Bubmiorexa LJOK
e https://m.edso00.ru/863f861a
pacripenesneHus
bu6mmorexa [JOK
33 Hrorosas kKoHTpoOJIbHAsA padoTa 1
TOTOBA KOHTPOILHAZ pabot https://m.eds00.ru/863f8b56
34 O0001menne, cucTeMaTH3aLMs i

3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
pe3yJbTarTa
5 BeposiTHOCTB U cTaTUCTHKA
UYuraTth nHGOpMAIINIO, IPEACTABICHHYIO B TAOJIMIIAX, HA AHArpaMMax,
5.1 NpEJICTaBIsITh JaHHbIE B BHAE TaONWIl, CTPOUTH JUATPAMMBI
(cTonbuKoBEIe (CTOIOYATHIC) U KPYTOBBIE) 10 MAaCCHBAM 3HAYCHUI
- OnuceiBaTh W HMHTEPIPETHUPOBATH PEAIbHBIC YHCIOBBIC JTaHHBIC,
IpeJICTaBICHHbIE B TA0IMIIAaX, HA JUarpaMmax, rpapukax
Hcnonw3zoBath JUTSt OnucaHus JAHHBIX CTaTUCTUYECKHUE
53 XapaKTEePUCTUKU: CpeaHee apudMeTuueckoe, MearnaHa, HauOoJbliee u
HauMEHbIlIee 3HaYeHHs, pa3Max
Nmets nipencTaBieHue o ciydaiiHOM M3MEHUYMBOCTH Ha MPUMEPAX IIEH,
5.4 GU3NYECKUX  BENUYHH, aHTPOTIOMETPHUYECKUX JIAaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon N
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMpoBepsIeMoOro .
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOT'0 0011Iero 00pPa30BaHUA
pe3yJabrara
5 BepostHOCTB 1 cTatucTHKa
W3Bnekath U mpeoOpa3oBhIBaTh MH(POPMAIUIO, TPEICTABICHHYIO B
5.1 BUJIe TAOJIUIl, JUArpaMm, TpauKOB, MPEACTABISATH TaHHBIE B BHJIC
TabnuIl, TuarpamMm, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOLIBIO CTAaTUCTHYECKUX IOKa3aTeNIe:
5.2 CpEeIHUX 3HAYEHUM U Mep pacceuBaHus (pa3Max, AMUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE)
53

HaxoauTb 9acTOTEI YMCIIOBBIX 3HAYEHHN M YaCTOTHI COOBLITHH, B TOM




YUCJIE 10 Pe3ysIbTaTaM U3MEpPEHUH U HAOII0ICHUI

Haxonuth BEpOATHOCTH CIy4YaWHBIX COOBITHMM B OMBITAX, 3Has

54 BEPOATHOCTH JJIEMEHTApPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU
s Hcnonp3oBaTth  Tpaduueckue  MOJENH:  JIEPEBO  CIYyYalHOTO
. SKCHEPUMEHTA, JuarpaMmbl Diliiepa, yucioBas npsmas
OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBIIIOJIHSTD
y omepanMi  HaJ  MHOXECTBaMHU:  OOBEAMHEHHE, TMEpPECEUCHHE,
' JIOTIOJTHEHUE; TIEPEUHCIIATH 3JIEMEHTHI MHOYKECTB, IPUMEHSATh CBOWCTBA
MHOECTB
Hcnonws3oBath Tpaduueckoe MPEACTABICHHE MHOXECTB U CBs3EH
5.7 MEXy HUMH JUIsl OITUCAHUsI MPOILIECCOB U SIBJICHUI, B TOM YHCIIEe TIPU
pelIeHuu 3a1a4 U3 Apyrux y4yeOHbIX MPEeIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
NpoBepseMoOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBhIBaTh MHQPOPMAIUIO, TPEIACTABICHHYIO B
5.1 pa3IUYHBIX KCTOYHWUKAX B BHJIE TaONMUI, auarpamMM, TpaduKoB,
MPEICTABISITH TaHHBIE B BUJIE TAOJIHII, TUarpamMm, rpadukoB
55 Pemarh 3amaun opraHu30BaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKe C
. UCTIONb30BaHUEM KOMOMHATOPHBIX TIPABHI U METO/IOB
Hcnons3oBarh omMcarenbHblE  XapaKTEPUCTHUKUA JIII  MacCHBOB
53 YHUCIIOBBIX JAaHHBIX, B TOM YHCII€ CpEIHHE 3HAYEHUS U MEpPbI
paccenBaHUs
54 Haxoautb 4acTOThl 3HAYEHUH M YAaCTOTHI COOBITHS, B TOM YHCJE
' MOJIB3YSICh PE3YJIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOI0IeHUI
Haxoautb BepOATHOCTU CIydyalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B
5.5

TOM YHUCJI€ B OIIbITaX C€ PaBHOBO3MOXHBIMU DJICMCHTAPHBIMU

COOBITUSIMHM, B CEpUSAX HCIBITAHUH J0 TNEPBOTO YCIEXa, B CEPUAX




WCIIbITAaHUI bepHymn

HNmetn MMPpEaACTaBJICHHUE O CHy‘I&fIHOfI BCIIMYHUHE U O pacCHpCACICHUN

5.6

BEPOSITHOCTEH

HNmerts mpeacTaBieHUe O 3aKOHE OOJBIITUX YHCENT KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTA B CJIyYallHOM HW3MEHYMBOCTH M O POJM 3aKOHA

OO0JBILINX YKCEl B IPUPOJIE U 001IeCTBE




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BepositHOCTB 1 cTatucTHKa
[IpencraBneHre MaHHBIX B BUIE TAOIHI], Tuarpamm, rpadukoB. 3aroHEHHE
Ta0JIHIl, YTEHWE W TOCTPOCHUE IuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBeix). UrteHue rpaduKoB peaJbHBIX MpoleccoB. I3BneueHue
vHpOpMaAIMM W3 AMarpaMM M TaOJIMI], WCIOJIb30BAaHWE M WHTEPIpPETALHS
JAHHBIX
OnucarenpHasi CTaTUCTHKA: cpeaHee apudMeTHUecKoe, MeauaHa, pa3max,
5.2 HauOoJIbllIee ¥ HAUMEHbIIIee 3HAYCHUsI HA0Opa YUCIIOBBIX AaHHBIX. [Ipumepsl
CIIy4yallHON U3MEHUYUBOCTHU
CrnyualiHplii SKCHIEpUMEHT (ONBIT) M Ciy4aiiHoe coObiThe. BepostTHOCTh U
53 yacToTa. Poib ManoBEpOATHBIX M MPAKTUYECKH OCTOBEPHBIX COOBITUH B
npupojie u B odniectse. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmua, pebpo. Crenenp BepuinHbl. Yuciao pédbep u cymmapHas
54 creneHb BepiuH. Ilpeacrasienue o cBszHoctu rpada. Llenu u ksl [lyti
' B rpadax. OO0xonm rpada (sinepoB myTh). llpencraBmenue 00
opueHTHpoBaHHOM Tpade. Permenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMbIi 31eMEHT COACPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
5.1 [IpencraBieHue qaHHBIX B BUE TaOIUII, TUarpaMM, rpadukoB
55 MHOXeECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu Haa
' MHO’K€CTBaMU: 00bEAMHEHNE, IEPECEUECHUE, T0TIOJTHEHUE
53 CpoiicTBa onepaiuii HaJ MHOKECTBaMU: NIEPEMECTUTEIBHOE, COUETATENIbHOE,
' pacrpeaenuTeabHOE, BKIOUEHUS
54

Hcnonws3zoBanue rpaduyeckoro MpeaCTaBICHUS MHOXECTB JUJIsi ONMUCAHUS




peaJIbHBIX MIPOLIECCOB U SBJICHUMH, IPH PEIICHUU 3a]1a4.

W3mepenue pacceuBaHusi AaHHBIX. JlUcrepcusi ¥ CTaHIApPTHOE OTKIOHEHHE

> YHCIOBBIX Ha0OpoB. Jlnarpamma pacceuBaHHs
OneMeHTapHble COOBITHS  ciaydaiiHoro ombita. Cioy4aiiHble COOBITHSL.
s6 BepositHocti  coObIThil. OUBITEI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
' coObiTusiMu.  Crydvaiinelii  BbIOOp. CBSA3b MEXAy MallOBEpOATHBIMU U
MIPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa JEpeBBEB: E€AMHCTBEHHOCTh IIyTH, CYIICCTBOBAaHHUE
5.7 BUCSTYEH BEPIIMHBI, CBA3b MEX/1y YUCIIOM BEpIIUH U yucioM pédep. [IpaBuiio
yYMHOKeHUs1. Pemenne 3a1a4 ¢ momobko rpagos
[IpotuBononoxueie coObiTusA. [Iuarpamma Diinepa. OObeauHeHHE WU
5.8 nepecedeHrue coObiTUi. HecoBmecTHbie coObITHA. Dopmyna ClIOXEHUS
BEPOATHOCTEMN
5.9 VYcnosHas BepositHOCTh. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBinenne skcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 HAaxO0JICHUE BEPOSITHOCTEN C MOMOUIBIO JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
nuarpamm Ditiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BepostHOCTB U cTaTuCTHKa
[IpencraBneHune JaHHBIX B BUAE TAOJHII, AUArpaMM, TPa@UKOB, HHTEPIIPETALIUS
5.1 naHHbIX. UTeHue u moctpoeHue Taliul, auarpaMM, IpaUKoOB IO pealbHbIM
JTAHHBIM
52 [lepecTanoBku u pakropuan
53 CoueTaHus U YKCIIO COYETAHUN
5.4 Tpeyronpuauk [Tackans. Pemmenne 3amad ¢ MCMoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposTHOCTh. CiydyailHbI BBIOOp TOYKM W3 (GUTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY’KHOCTH
5.6 UcnpiTanue. Ycnex u Heygaya. Cepusi MICIIBITAHUN 10 IEPBOIO ycrexa
57 Cepust ucnbeiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CepUU HCIBITAHUN
. bepnymm




5.8

CityyaiiHasi BeIMYMHA U paclpeiesIeHHe BEPOSTHOCTEN

59

MaremaTtuueckoe OXHNIAHUEC W JUCIICPCUA. HpI/IMepBI MaTeMaTU4ICCKOIo

OKHUJaHUA KaK TCOPCTUICCKOTIO CPCAHECTO 3HAUCHU A BCIIMYHNHBI

5.10

MareMaTuueckoe OKHUJAHUE U JUCHEPCUS CIyYalHOW BEIMYHMHBI «YHUCIIO

YCIIEXOB B CEPUM UCIIBITAHUN bepHyim»

5.11

[Tonsitne o 3akoHe OonbmMX 4KceNl. 3MepeHne BEpOSTHOCTEH C IMOMOIIBIO

qacToT. Ponb 1 3HaueHMe 3aK0HA OOJBIINX YHCET B PUPOJIE U OOIIECTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IET0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOXKECTBO, IIOJMHOXKECTBO, ONEepaluu
HaJl MHOXXECTBaMH; YMEHHE OTIEPHPOBATH MOHATHAMH: Tpad, CBSI3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh MX IPHU PELICHUHU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpadudecKoe TPEICTaBICHHE MHOXKECTB JUISI ONHMCAHUS  pPeaIbHBIX
IIPOLIECCOB U SIBJICHUH, NP PEIICHUHU 33]1a4 U3 IPYTUX yUeOHBIX PEAMETOB

YMeHue onepupoBaTh IOHATUAMH: OIIPEACIICHHE, AKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO;  YMEHUE  paclO3HaBaTb  WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHue onepupoBaTh MOHATUSMHU: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCJIO, JIEIUMOCTh HAaTypaJbHbIX YHCEI, MPU3HAKU JECIUMOCTH,
[EJI0€ YUCII0, MOJIYJIb YHCTa, OOBIKHOBEHHAs APOOb M AecsITHUYHAs TPOOb,
CTaHJApTHBIA BHJI YUCIA, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apudMeTHuecKuil KBaJApPATHBIA KOPEHBb; YMEHHE BBIMONHSITH JCUCTBUS C
YUCJIaMH, CPAaBHMBATh M YHOPSIOYMBATH YKCIIA, MPEJCTABIATH YUCIIA Ha
KOOpPJIMHATHOM TMPSIMOM, OKPYTJISATh YHUCIA; YMEHHUE JeNaTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCIICHU

YMeHue onepupoBaTh MOHSATHSIMM: CTENEHb C IEJBIM II0Ka3aTeleM,
apru(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH, ajredpandeckas Apoob,
TOXJECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH cTerneHu Oosblie
€/IMHUIIBI; YMEHHE BBIMOJIHATh PacuéThl MO (GopMysaM, MpeoOpa3oBaHUS
[ENBIX, TPOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSMH,
pa3oKeHHEe MHOTOUYJICHAa HAa MHOXKUTEIM, B TOM YHUCIIE C UCIOJIb30BAHUEM
(dopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe OnepupoBaTh IMOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM NEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pemaTh JIMHEHHbIE W  KBaJpaTHbIE YpaBHEHUs, JApPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHHIA, TMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBaJ[paTHBIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pelmeHun 3axad U3 JIpYrux IpeIMETOB M INPAKTUYECKUX 3a7ad; YMEHHE
HCIIOJIB30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO IUIOCKOCTb IS
M300pakeHUsl pelIeHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMH: (YHKIMA, rpaduk (GyHKIMH, HYITA




(YHKINHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,
yObIBaHMS, HauWOOJIbIlIee W HAUMEHbIIee 3HA4YCHHs (QYHKIMH; yMEHHUE
ONEPHPOBATh TMOHATHAMHU: TpsiMas TPONOPIHMOHAIBLHOCTh, JIMHEHHAS
GyHKIUMsA, KBaapaTHyHas (QYHKIUS, oOpaTHas MPONOPIHOHAIBHOCTD,
napabosa, rurnep0oiia; yMEHUE CTPOUTh TPaPuKH (YHKIUH, HCIIOIb30BaTh
rpaduKy I OTPENEIICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHus 3a7ad M3 JAPYruX Y4YeOHBIX MPEIMETOB WM PEAbHOU IKU3HH,
YMEHHUE BhIpaXKaTh (POpMyJIaMH 3aBHCUMOCTH MEX/Ty BEJTUUNHAMH

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTndyecKas
U TeoMeTpuyecKkas MpPOrpecCMd; YMEHHE HCIOJb30BaTh CBOICTBa
nocieA0BaTeNbHOCTEN, POPMYIIBI CyMMBI U OOIIETO YJ€HA MPHU PEUICHUH
3aJa4, B TOM 4YHCIIe 33Jad U3 OPYrHX Yy4eOHBIX MPEIMETOB M PealbHOM
KU3HU

YMeHue pemath 3a7a4u Pa3HbIX THIOB (B TOM YKCJIE HA MPOICHTHI, TOIH U
4yacTH, JBHXKEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb IMOKYIIOK U YCIYT,
HAJIOTH, 3aJaud W3 OOJacTH YIpPaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); YMEHUE COCTaBISTh BBHIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U
CUCTeMbl 1O YCIOBHIO 3aJlaud, HCCIEAO0BaTh IOJYyYEHHOE pEIICHUE HU
OLICHUBATH MPABAONOI00HOCTH MOTYYEHHBIX PE3YIHTATOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTroJ, MHOTOYTOJbHUK, TPEYrOJbHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHHUK, MEIHaHa,
OuccekTpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSIMOYTOJIFHUK, KBaIPaT, TPAICIHUsT; OKPY>KHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYypaMH; YMEHHE
pemath 3ala4d, B TOM YHUCIE W3 MOBCEIHEBHOH JKM3HU, Ha HaXOXJICHHUE
TCOMETPUYCCKUX BEJIMYUH C MPUMEHCHHEM HM3yYEHHBIX CBOWCTB (GUTYp U
¢dakToB

10

YMeHue omnepupoBaTh IOHATHUSMU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYTroJbHUKOB; MapalieIbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX, YTOJ
MEXy IPSIMbIMU, EPIEHANKYIISAP, HAKIOHHAs, MPoeKIus, nogodue duryp,
NnoJI0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTEIIBHO TOYKH U TMPSMOIi;
yMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpUIO U mojobue uryp,
napauieTbHOCTh U MEePIEeHANKYISIPHOCT MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh TMOHITHSAMHU: JJIMHA, PACCTOSHUE, yroa (BeJIMYHHA
yIja, CHHYC M KOCHHYC yrja TPeyrojbHHKA), IUIOIIAlb; YMEHUE OLEHUBATh
pa3Mepsl MPeIMETOB U 0OBEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE TPUMEHSATh
dbopMyIbl IEpUMETPa U IO MHOTOYTOJIBHUKOB, UTMHBI OKPY>KHOCTH U
IIOMIAIM Kpyra, oObemMa NPSIMOYTOJILHOTO Napajulefienunena; yMeHHe
NPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHomeTpudyeckue COOTHOILIEHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, IUTOMIAeH

12

Ymenne  u3o0paxkaTb  IUIOCKME  (QUTYpl W HX  KOMOWHAIWH,




IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOUIbIO YEepTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HJIM CUMBOJIHHOMY
OTIHCaHUIO

13

YMeHue ornepupoBaTh MOHITHAMU: TMPSMOYTOJIbHAs CHUCTEMa KOOPJUHAT;
KOOpPJIMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEIICHNE BEKTOpa Ha
YHUCIIO, CKAaJISIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJISl TIPEACTABICHUS JAHHBIX M PEIICHMs 3a/1ay, B
TOM YHCJIE U3 JPYIUX YYEOHBIX MIPEIMETOB U PEabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMMmbl,
TaOIHIIBI, cpeqHee apudMeTnIeckoe, MeiuaHa, HanboJbIIee U HauMEHbIIIEe
3HaYeHUs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHUE  HU3BJIEKATb,
UHTEPIIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(OPMALIKIO, MIPEICTABICHHYIO B
TabIMIax M Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa M XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB W SBJICHUN; yMEHHE pAclO3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPYIKAIOIEM MHUPE

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4YallHBIA ONBIT  (Cay4yailHBIN
OKCIEPUMEHT),  JJEMEHTapHOe  CcoObITHE  (3JIEMEHTapHBI  HCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJWTh  BEPOSTHOCTU  CIy4YallHbIX  COOBITUM B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMM;, YMEHUE peniaTh 3ajadu
METOZIOM OPraHU30BaHHOTO Iepedopa M C UCIOIb30BaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTU pPEAIbHBIX COOBITHH U
ABJICHUH, NTOHMMATh POJIb IIPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITHIl B OKpY’KaloIleM MHpPE U B XKHU3HHM;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SBJICHUSAX

16

YMeHne BbIOMpaTh MOIXOIANINN W3YyUYEHHBIH METOM /IS PeUIeHUs 3a7ayuH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
J)KA3HU, PACIO3HABATh IPOSIBIICHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
ONUCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHUSI MAaTEMATHKHU KaK HAYKH, TPUBOJUTH MPUMEPHI MATEMaTUUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOU U BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
1 Yucna u BIYUCICHUSA
1.1 Harypanbuble u nenbie ynucina. [Ipu3Haku 1eIUMOCTH LENBIX YUCET
12 OOBbIKHOBEHHBIE U JAECSATUYHBIE IPOOM, MPOLEHThI, OECKOHEUHbIE NEPUOANYECKUE
Ipobu
1.3 ParronansHbie uncina. ApupmMeTnyecKie ornepanuy ¢ palioHaIbHBIMU YHCIIaMU
1.4 JelicTBuTenpHbIE Yncia. ApupMeTHIecKre ONepalnu ¢ JeHCTBUTEbHBIMU YHCIIaAMU
L5 HpI/I6J‘II/I)KéI—{HI>Ie BBIUMCIICHUS], TPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIUUCIICHUH
2 AnreGpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAKEHUSI C IEPEMEHHBIMH )
27 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ pallMOHAIBHBIM MOKa3aTeneM. CBoiicTBa
' CTerneH
2.3 MHorouieHsl
24 AnreGpanueckas qpoob
)5 Apudmerndeckuii KOpeHb HaTypaibHOH creneHu. JleiicTBus ¢ apuMETHUECKUMH
' KOPHSIMHM HaTypajlbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Llenbie u 1poOHO-paloHabHbIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHM
10 Llensle u npoOHO-palMoHanbHbIEe HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBCHCTB
33 Pemenne TekcToBBIX 3a7a4
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIEA0BATENILHOCTEH
4.2 ApudmMernueckas U reomeTpuueckas nmporpeccuu. @opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIUN
@Oyukiys, cnocoOs! 3aganus GyHkuuu. ['papux Gyskiun. O61acTe onpenesieHus u
51 MHOXecTBO 3HaueHui Qynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o [TpoMexXyTKH MOHOTOHHOCTH (YyHKIMH. MaKCUMyMbl W MHHHUMYMBI (DYHKIIUH.
HauOonpIiiee 1 HauMeHblee 3HaYeHNE (PYHKLIUU HAa IPOMEKYTKE
6 Koopaunats! Ha IpsAIMON U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1

['eomerpuyeckue purypsl u uX CBOMCTBA

7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

¢ MaTtemaTuKa. BepoAaTHOCTb 1 CTaTUCTUKA: 7-9-e Knaccbl: 6a30Bbll YpOBEHb: y4ebHUK: B 2 YacTax, 7-9
Knaccbl/ Bbicoukuin U.P., Auerko W.B.; noa pea. AuweHko U.B., AKunoHepHoe 061ecTso

«M3patennbctBo «lpocseleHne»

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

«MaTtemaTtuKa. BepoAaTHOCTb U cTaTUCTMKA. 7—9 Knaccbi» U. P. Beicoykoro, U. B. AweHKo.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

NHTEPHET

1) bu6muoreka LIOC "Mos mkona" https://lib.myschool.edu.ru/
2) Buneoypoxku https://resh.edu.ru/

3) Eaunas xoinexnus qugpoBbIx 00pa3oBaTesIbHBIX pecypcoB http://schoolcollection.edu.ru

4) http://www.allmath.ru

5) http://www.exponenta.ru
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