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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPHIIOKCHUH, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMY 4esoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBJIAJIEHUHA KOTOPBIMU TpeOyeTcsi Xxopoias 0a3oBasi MOJATOTOBKA
B 00JacTH BEpPOSITHOCTH W CTAaTUCTHKW, TakKas IIOATOTOBKA BaKHA IS
MPOJIOJDKEHUS 00pa30BaHUS U IJIs1 YCTICITHON TPO(eCCHOHATBLHON Kaphephl.

Kaxx b1l uenoBek MOCTOSIHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A JIIi 000CHOBAHHOT'O NPUHSTHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU 1M30bITKa MHPOpMAIIMU HEOOXOMMO B TOM YHCJIE XOPOIIO C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATHCTHYECKOE MBITIICHHUE.

NMeHHO mOATOMY OCTpO BCTala HEOOXOAMMOCTh CHOPMHUPOBATH Y
oOyyaronuxcs (yHKIMOHAIBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B ce0sl B KaueCcTBe
HEOTHEMJIEMOW  COCTABJISIONICH  yYMEHHE BOCIPHUHUMATh W KPUTHYCCKHU
aHAM3UPOBATh WH(HOPMAITUIO, TIPEACTABICHHYIO B PA3IMYHBIX (popMax, TOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX pEaIbHBIX IMPOIIECCOB U 3aBUCUMOCTEH,
IPOU3BOJIUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIM3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIeCTBA M TOCYyJIapCcTBa
npuoOIaeT o0ydarmuxcs K OOIIEeCTBEHHBIM HHTEepecaM. H3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpTraHM3aluu mnepedopa W Mojcuéra 4Yucia
BapUaHTOB, B TOM YHCJIC B IPUKJIAJTHBIX 337a9aX. 3HAKOMCTBO C OCHOBAaMHU TCOPHH
rpadoB co3maét MareMaTudecKkuii GyHIaMeHT Jisi POPMHUPOBAHUS KOMITETCHITHIA B
obOnactu uHPOpMATUKH U MUGPPOBBIX TEXHOJOTHHA. [IpH M3yUeHUU CTATUCTUKU U
BEPOSITHOCTA O0OTAIAIOTCSl TMPEACTaBICHUS OOYy4YaloIMUXCi O COBPEMEHHOM
KapTHHE MHUpa M METOJaX €ro WCCIeqoBaHUsA, (HOPMHUPYETCS MOHWUMAHHUE POIH
CTAaTUCTUKU KaK UCTOYHUKA COITMATHHO 3HAYMMON MH(GOPMAIINH U 3aKJIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cOOTBeTCTBUMU C JaHHBIMU LEISIMU B CTPYKTYpEe MPOrpaMMbl yueOHOTO
Kypca «BeposTHOCTb U CTaTHCTHKA» OCHOBHOTO 00IIero oO0pa3oBaHUS BBIIEICHBI
CIIEYIONTHE COAepKaTeIbHO-MeToANdeckrue JuHUM: «lIpencraBieHrne NaHHBIX |
omucareyibHas CTAaTUCTUKA», «BepoATHOCTH», «DIEMEHTHl KOMOMHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanne muann «lIpeacTaBiaeHue TaHHBIX U OMUCATENbHAS CTATHUCTUKAY
CIIY’)KUT OCHOBOW Juisi (hOPMHUPOBAHWS HABBIKOB palbOTHl ¢ WH(pOpmarumen: oT
YTeHUS W WHTEpIpeTanuu WHOOpMAINK, TPEACTABICHHOW B Ta0nuiax, Ha
auarpaMMax W rpadukax, A0 cOopa, NpEeICTaBlIeHUs W aHaIu3a JaHHBIX C
WCITOJIb30BAHUEM CTAaTHCTHUYECKHX XapaKTePUCTUK CPEIHUX H PACCCHBAHUA.
Pabotast ¢ manHbIMH, OOydaromuecs yd4arcsi CUMTHIBATH U HHTEPIPETUPOBATH



JAHHBIE, BBIIBUTAaTh, ApTyYMEHTUPOBATh MU KPUTHUKOBATH MPOCTEUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMu, BBI3BIBAIOLNIUMU H3MEHYUBOCThH, U OLIEHUBATH UX
BIIMSTHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYyNTHBHOE MpPEACTABICHUE O CIy4allHOM HW3MEHUYHMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM A
U3YUYEHHUsSI TEOPUM BEPOATHOCTEHW. bomblioe 3HaYeHWE HUMEKT MPAKTUUYECKHE
3a71aHusl, B YACTHOCTH OTBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJICIISIMU.

[loHaTre BEpOSTHOCTHM BBOAMUTCS KaK Mepa MpaBIONoAoOusi CIy4yailHOTro
coObrtTusi. [lpm wm3ydyeHnn yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJJaMH  BBIYMCJIIEHUS  BEPOSTHOCTEM B CIIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOUIMMH CTaBUTh M PEIIaTh 00JIEe CIIOXKHBIE
3amauyn. B ydeOHBIM Kypc BXOAST HayalbHBIC MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH OIE€pPAlMSIMM HAJl MHOKECTBAMH, PACCMATPUBAIOTCA
MpUMEpbl IPUMEHEHUS ISl PEUICHUs 3a]lay, a TaKXKE€ HCIOJIb30BaHUA B JIPYTUX
MaTEMaTUYECKUX Kypcax U yU4eOHBIX MPEeIMETax.

B 7-9 xnaccax usydaercs y4eOHBIH Kypc «BeposATHOCTh M CTaTHUCTHKA», B
KOTOpBIA  BXOASAT paszgensl: «lIpencraBineHne JaHHBIX W ONUCATENbHAS
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEeHTh KoMOWHATOpukm», «BBeneHue B
TeopuIo rpadoBy.

Ha usyuenne yue6HOTO Kypca «BeposTHOCTh U cTaTUCTHKay oTBOaUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hememo), B 8 kinacce — 34 ygaca (1 gac B
Heneno), B 9 kitacce — 34 daca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBienne NaHHBIX B BUAE TaOIUL, AMArpamm, rpadukoB. 3aroaHEeHUe
Ta0NWIl, YTEHWEe ¥ TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbiX). Utenne rpadukoB peanbHBIX mporieccoB. M3pneuenue unbopmarmm
U3 IUarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenbHas CTAaTUCTHUKA: cpefHee apuMeTHuecKoe, MeAuaHa, pa3Mmax,
HanOoJIbIIIee W HAWMEHbBINIEC 3HAYEHWs HaOopa YHCIOBBIX AaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

Cry4yailHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. PO MaJIOBEpOATHBIX U MIPAKTUUECKHU JIOCTOBEPHBIX COOBITUM B MPUPO/IE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Cremnenp BepmuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHoctu rpacda. Llenu m nukiel. [yt B
rpadax. O6xon rpada (visiepoB myth). [IpencraBienne 006 OpPUEHTHUPOBAHHOM
rpade. Pemenue 3a1au ¢ moMoIibio rpagos.

8 KUIACC

[IpeacraBieHne NaHHbBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXecTBO. Ormnepauuu Haj
MHOKECTBaMU: OOBEAMHEHUE, IepeceueHue, aonojgHeHue. CBoiicTBa omeparuii
HaJl MHOXECTBAMH: IEPEMECTUTENBHOE, COUYETATENIBHOE, PaCIpEIEIUTEIBHOE,
BKiIIO4eHMs. Mcmonb3oBaHHe TpauUecKoro MpeaCcTaBiICHUS MHOMXKECTB IS
OINMCAHMS PEAJBbHBIX MTPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a/1a4.

N3mepeHne paccenBaHMs JAaHHBIX. J(McIepcusi U CTaHJAPTHOE OTKIOHEHUE
YHCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COOBITHS ciiydailHOro omnbita. ChydailHble  COOBITHSI.
BepositHoctT  coObiTuii.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  AJIEMEHTapPHBIMU
coOpITussMU. CitydaifHbiil BBIOOp. CBSI3b MEX/y MaJOBEPOSTHBIMU U MPAKTUUECKU
JOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoHMCTBa [J€pPEBBEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE
BHUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEepUIMH M 4ucioM pédep. IlpaBuiio
yMHOXkeHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHUE W
nepeceueHne  coObiTHil. HecoBmecTHpie  coObiTHs. @DopMyna  CIIOXKEHUS
BEPOSITHOCTENU. Y CJIOBHAs BEPOSATHOCTh. l[IpaBmio ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenne skcnepuMeHTa B BHJE JepeBa. PemieHue 3aaay Ha



HaxO0XXJICHUE BEPOSTHOCTEW C IOMOIIBIO JAEepeBa CIYyYalHOTO HKCIEPUMEHTA,
auarpamm Diliepa.
9 KUIACC

[IpencraBnenne JaHHBIX B  BuAe TaOnuI, auarpamm, TpaduKoB,
UHTEpIpeTanus JaHHbIX. UTeHue u nmocTpoeHue Tabiull, auarpamm, rpaukoB 1o
pEaIbHBIM JAHHBIM.

[lepectanoBku u ¢akropuan. CodeTaHus U YUCIO coueTaHUil. TpeyroapbHUK
[Tackans. Pemenue 3aa4y ¢ HCOIB30BaHUEM KOMOMHATOPHUKH.

['eomerpuueckass BeposATHOCTh. CiydaiiHbIA BBIOOp TOYKM W3 (GUTYpPH Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPY>KHOCTH.

Wcnpertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMA 1O MEPBOro ycIexa.
Cepust ucnbiTanuii bepHymiu. BeposaTHocTH cOOBITUH B CEpPUM HUCHBITAHHM
bepnymnu.

CiyvaiiHasi BEeJIMYMHA W PacHpelelIeHHUEe BEpPOATHOCTEH. MaremaTtnueckoe
OXHuIaHue W gucnepcus. IlpuMepbl  MaTeMaTHMYEeCKOTO  OXKHMAAHUA KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaThudeckoe OXKHUIAaHHUE U
IUCIIEpCUs  CIYy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUHN
bepnymum».

[Tonsarue o 3akoHe OoybIIKMX yKcell. M3MepeHne BepOSTHOCTEU C MOMOIIbIO
yacToT. Posib 1 3HaueHune 3akoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMsS IpOrpaMMbl Y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIIOJIIb30BAaHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/JIaHWHA U pean3aliy ero
npaB, NPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IPaKIAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHWM BCEH JKHU3HM JUI YCHEIHOM MpodeccHoHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKON HayKud Kak cdepbl UeIOBEUYECKOM
JEATENBHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOM Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEN0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanume, (popmMHupoBaHHMEe KYJbLTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIYyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO0 K€ IpaBa JPYroro 4ejIoBeKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpPUCHTAlMEN HA NMIPUMECHEHHE MATEMATUUYECKUX 3HAHUM U1 PEIICHUS 3a]a4
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAHUPOBAHUS IOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
r100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW X pelieHus;

8) apanTanusa K M3MEHSAKIIUMCS YCJIOBHSM COUMAJIBbHOM M NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBI€ 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

e BBHISBJSITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHUECKUX
OOBEKTOB, TOHSATUW, OTHOIICHWHW MEXIy MOHATHAMHU, (HOPMYIHPOBATH
OTIpENICICHNs] ~ TIOHATHA, YCTAHABIWBATH  CYIIECTBEHHBIA  MPU3HAK
KJaccu(uKauy, OCHOBaHUS Ui OOOOIIEHUS W CpPAaBHEHHsS, KPUTEPUHU
MIPOBOIMMOTO aHAIIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIWHWYHBIC, YacTHbIC W O0OIIHe,
YCIJIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeUrsi B (akTaxX, [JaHHBIX, HAOMIONEHUSIX W YTBEPKICHUSX,
npeaiaraTb KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JACTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUI 110 aHAIOTHH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTPAWBATh APTYMEHTAIWIO, MPHBOJUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amaduu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoJIee TOAXOMAIMUNA C YYETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUSA,
(GbopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, MpodiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHUE;

MPOBOJUTh IO CAaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTy COOOI;
CaMOCTOSITENTbHO (HOPMYIHPOBaTh 000OIIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
IIPEATOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMALMH, JAHHBIX,
HEOOXOIMMBIX JJIs1 PELICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(POPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS MHPOPMALMU U HWILIIOCTPUPOBATH
pellaeMble 3a7ayd CXeMaMmu, JuarpaMMaMH, WHOW Trpadukoil u HX
KOMOMHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENEM WU CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHl)Ie YHuUBEPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJSIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUIeHUs
3a71a91, KOMMEHTHPOBATH MOTYICHHBIN pe3yiIbTar;

B X0JIe 0OCYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMBI, PEIaeMON 3a/1auu, BBHICKA3bIBaTh UCH, HAICIICHHBIE Ha TIOWCK
pEIICHHs, COMOCTABIATh CBOM CYXACHUS C CYXICHUSIMH JAPYTHX
YYaCTHUKOB JHajora, OOHAPYKWBaTh PAa3IMYUE W CXOJCTBO IO3WIUH, B
KOpPpEeKTHOU popme hopMyTupOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,
MIPEICTABIIATD pe3yNbTaThl  pEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
WCCJIeIOBaHUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aja4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M WHINBUTY ATbHON
paboThI MPU pPEeNICHUH YICOHBIX MAaTeMaTHIECCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboThI, pachpeneisTh BUAB pabOT, JJTOrOBapUBaThCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padoOThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOICH;

y4acTBOBaTh B TPyHmHoBbBIX ¢Gopmax paboTel (0OCYyXKIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITOJHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOErO BKJIaJa B OOMIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM pelICHUs 3aaaud (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOW MH(OpMAIUK.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHa.IILHLII71 HHTEJIJICKT.

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJbrara
pELICHUSI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUM 33/1a4H,
BHOCHUTH KOPPEKTHUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTUKCHUS 1IeJH,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kJjacce OOy4YarOMIMICS TOJIYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIBTATHI:

Yurate wuH(pOpMaMIO, TPEACTABICHHYIO B TaOmuIaXx, Ha JAWarpaMmax,
MPE/ACTABIATh JAaHHBIE B BHUJIE TaOJNHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBHIE
(cTonGyaThie) U KPYroBhIe) IO MAacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPHPETHPOBATH  peAJIbHbIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIC B TA0INIIAX, HAa AUarpaMmax, rpapukax.

Hcnonp3oBaTh 171 ONKHCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJuaHa, HauOojblllee W HaUMEHbIIEe 3HAYCHMUS,
pa3max.

Nmets mnpencraBieHUE O CIIydalHOM W3MEHYMBOCTHM HA IIpUMEpax IIEH,
(GU3HYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOIYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

N3Bnekate u mpeoOpazoBbIBaTh HH(POPMAIINUIO, TPEJCTABICHHYIO B BHUJC
Tabnull, Tuarpamm, rpaduKoB, MPEACTABIATh JaHHbIE B BUAE TaOIUI, AHArpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHYECKUX IOKAa3aTeNed: CpeaHuX
3HAUYEHUN U Mep pacceuBaHus (pa3max, JUCTIEPCHS U CTaHIaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M 4acTOThI COOBITHH, B TOM YHUCIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

Haxoautb BepOATHOCTH CIlydallHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyecKkue MOJENH: AEPEBO CIy4YalHOIO 3KCIEPUMEHTA,
auarpaMMbl DUJepa, YUCIoBast MpsMast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOXECTBO, BBIIOIHATH
olepalMd HaJ MHOXECTBaMU: OObEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MIEPEYUCIATD FJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MNpeCTaBICHWE MHOMXECTB M CBA3CH Mexay
HUMH JIJI1 ONIMCaHMs TIPOLIECCOB U SIBJICHU, B TOM YHUCJIE MIPU PEIICHUU 3a/1a4 U3
JIpYyTruX y4eOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEICTABICHHYIO B
pa3IUYHBIX MCTOYHMKAX B BHJE TaONUl, Iuarpamm, rpadukoB, MpECTaBISATh
JaHHBbIE B BUJIEC Ta0OJIUII, TUarpaMM, rpaukoB.



PemaTte 3amaum oOpraHuM3OBaHHBIM TMEpeOOPOM BAPUAHTOB, a TaKXKe C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU MJII MACCHBOB YHCIIOBBIX
JNAHHBIX, B TOM YHUCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxonuTe 4acTOThl 3HAYEHH U 9acCTOTHI COOBITHSI, B TOM YHUCJIE TOJIb3YSICh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOICHUH.

HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YyUYEHHBIX OIBITaX, B TOM
YHUCJIE B OMBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSIX
WCIBITAaHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIBITAHUN bepHyIn.

NmMets mnpencraBieHUEe O CIy4yalHOM BEJIWYMHE W O paclpeleiCHUU
BEPOSITHOCTEH.

Nmets mpencraBieHHE O 3aKOHE OOJBIIMX YHCENT KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YKCET B
pUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM undgpoBbie
Ne /i P KontpoJsbnbie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6nuorexka [JOK
! TpencTanenue aHKbX ’ 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [{OK
2 Orucarenbras CTaTueTHKa 8 I https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
3 (Coryualinas H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
4 Baenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTh M yacToTa Ciy4aiiHOro 4 1 bubnunoreka [ITOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmoreka [JOK
6 O0001Ienre, cUCTEMAaTH3aIUs 3HAHUH 5 2 hits://m_edsoo /7841 5fdc
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 5




8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Bbubnuorexa [JOK
1 I1 4
OBTOPeHHE Kypea 7 kiiacca https://m.edsoo.ru/7f417{b2
) OmnucarenpHas CTaTUCTHUKA. PaccenBanue 4 bu6nuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bub6mmoreka [{OK
M 4
3 HoxecTsa https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
4 BeposiTHOCTB citydaifHOTro cOOBITUS 6 1 httos://m.edsoo.ru/7417fb2
but6mmoreka [JOK
> Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. but6mmoreka [JOK
6 Catyuaifibie coObrTHs 8 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
7 O0001enue, cucTeMaTU3aLMs 3HAHUH 4 2 httos://m.edsoo.ru/ 741762
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 1




9 KJIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB U TeM nudpposLIe
Ne i/m P KontpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Bbubnuorexa [JOK
! Hostopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bub6mmoreka [IOK
2 IMEMEHTH! KOMOHHATOPHK 4 I https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOATHOCTH 4 bubnnotexa LOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
4 Wcnprranus bepryim 6 I https://m.edsoo.ru/7f41a302
N but6mmoreka [JOK
> CryuajiHas Benunna 6 https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
6 ObobmieHnue, KOHTPOIH 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JIEKTPOHHBIE
JlaTa
nu(ppoBbIe
Nen/m | Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl
) [IpeacraBnenue naHHBIX B | Bbu6mmorexa [JOK
TadIuIax https://m.edsoo.1u/863ec1{8
) IIpakTHuyeckue BbIYUCICHUS 110 1 bubnuorexa LIOK
TaOIUYHBIM JAaHHBIM https://m.edsoo.ru/863ec324
3 N3Bneuenne u nHTEpIpETAILIUAS 1 bubnuoreka [JOK
TaOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTnueckas padora "Tabmuisr" 1 1
I'padmyeckoe npencraBieHue
5 JTAHHBIX B BUJIE KPYTOBBIX, | bubnuorexa [IOK
CTOJIOMKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18¢
TuarpaMm
UreHre U MOCTPOEHUE THUArPaMM.
6 [Tpumepsr eMIf a(bnqicxni 1 bubmmorexa [JOK
PHMEPBI JIEMOTD https://m.edsoo.ru/863ed602
TarpaMm
. [IpakTuyeckas pabora | 1 bub6nuorexa LIOK
" Tnarpamms!" https://m.edsoo.ru/863ed72e
g UYucnossie Habopbl. CpenHee | bubmuorexa [JOK
apudmetnyeckoe https://m.edsoo.ru/863ed846
9 UYucnossie Habopbl. CpenHee | bubmuorexa [JOK

apugpmeTHyecKoe

https://m.edsoo.ru/863ed846




MenuaHa 4UCI0BOIO Ha6opa.

bubmnoreka IIOK

10
VY CcTOMYNBOCTE MENUAHEI https://m.edsoo.ru/863edb3e
1 Menuana 4rciioBoro Habopa.
VY CcTOMYNBOCTE MENUAHEI
12 [Ipaktuueckas padota "Cpennue bubnunoreka [JOK
3HaYCHUA" https://m.edsoo.ru/863edc6ba
HawuGounpiiee 1 HauMeHbIIEe
13 3HAYEHUS YHUCIIOBOTO Habopa bubmorexa LOK
pa- https://m.edsoo.ru/863ee07a
Pa3zmax
HawubGosnpiiee n HanMeHbIIee
14 3HAYEHUS YHUCIOBOTO HAbopa.
Pazmax
HawubGonpiiee n HanMeHbIIee
15 3HAaYEHHs YHUCIOBOTO Habopa.
Paszmax
KonTponbhas pabora no temam
16 "IIpencraBiaeHue JaHHBIX bubmmorera [JOK
e a . https://m.edsoo0.ru/863ee390
OnmucarenbHas CTaTUCTHKA
17 Crny4daifHast ”3BMEHYHUBOCTh bubnmoreka [JOK
(mpumeps) https://m.edsoo.ru/863eedbc
13 YacToTa 3HaUEHHUI B MACCUBE bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/863ee69¢
bubmuoreka [{OK
19 r OBKa
PYHIHPOBK https://m.edsoo.ru/863ee9d0
20 I'ncrorpammsl
bu6mmoreka [JOK
21 r
HCTOTPaMMEI https://m.edsoo.ru/863eeelc
22 IIpaktuyeckas padora "CnyyaiiHas bubnuorexa LIOK




U3MEHYUBOCTE"

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

I'pad, BepuuHa, pedpo.

bubnnoreka IIOK

2 IT

3 PEACTABIICHAEC 3a/AHH € HOMOTILIO https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTb) BEPIIUHBI.

24 Yucno pébep u cyMMapHasi CTETIEHb bubmoreia LHOK

pebep H ey P https://m.edsoo.ru/863efOba

BepmuH. Llens u nuki

25 ens u k. [TyTe B rpade. bubnunoreka [JOK
IIpencraBieHue o CBA3HOCTHU Tpada https://m.edsoo.ru/863ef236

26 [IpencraBnenue o6 bubnnoreka [IOK
OPHEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

7 Cry4aifHbli OIIBIT U CTy4YalHOE bubnuorexa [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.
Ponb ManoBeposTHBIX U bubnmoreka [JOK

28
MIPAKTUYECKU JTOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIC U B OOIIECTBE

29 Mometa u urpanbHasi KOCTb B
TEOPUH BEPOATHOCTEN

30 [Ipaktuyeckas padora "YactoTta bubnuorexa LIOK
BBbITIAZICHUS opJia" https://m.edsoo.ru/863ef8ag
KonrposnbHas padora no remam

31 "Ciry4daliHasi "3BMEHYMBOCTb. bubnuoreka [IOK
I'padsl. BeposiTHOCTB CitydaitHOTO https://m.edso0.ru/863f0186
coObITH"

1 [ToBTOpEeHmE, 0600IICHNE. bubnuoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEeHmE, 0600IICHNE. bu6mmoreka [JOK




OmnuncaTtenbHast CTAaTUCTHKA

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

34 [ToBTOpenue, 0600IIECHNE.

BepositHoCTh cityyaitHOTO COOBITHS

bu6mmoreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




8 KUIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KonrTpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI s
pecypcebi
) [IpencraBnenue faHHBIX. | bu6mmoreka [JOK
OmnmcaTenbHas CTaTUCTHKA https://m.edsoo0.ru/863f029¢
) Crnyuaiinas usmMmeH4nBOCTh. CpenHue | bubnuorexa LIOK
YHCIOBOro Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitable coObITHs. BeposiTHOCTH 1 1 bubnuoreka [JOK
YaCTOThI https://m.eds00.1ru/863f0578
Kiaccuueckue moaenu Teopun
4 BEPOSITHOCTEH: MOHETa M UTpajbHas 1 bubmorexa TIOK
p ) P https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [IOK
1
> Oriconens https://m.eds00.1ru/863f0a50
bu6mmoreka [JOK
6 0 1
Jlucnepens uMca0Boro Habopa https://m.edso00.ru/863f0a50
7 CraHzapTHOE OTKJIOHEHUE YUCIOBOTO 1 bubmnoreka 1IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlmarpaMMbI paccerBaHMS 1 bubmmorera [JOK
p p https://m.edsoo.ru/863f0cab
bu6mmoreka [IOK
M 1
? HOMECTRO, TOAMHOKECTBO https://m.eds00.1ru/863f1180
Onepanuu HaJL MHOKECTBaAMU:
bu6mmoreka [IOK
10 o0beIMHEHNE, TIepeceYeHHe, 1

JOIIOJTHCHHUEC

https://m.eds00.1ru/863f143¢




CaoiicTBa oneparuii HaJl
MHO>KECTBAMU: TTEPEMECTUTENHHOE,

bu6mmoreka [IOK

11
COYETATENBHOE, PACIIPEAEITIUTENLHOE, https://m.edsoo.ru/863f1784
BKJIFOUCHHS

12 I'paduueckoe npencraBieHue bubnnorexa [JOK
MHOXECTB https://m.eds00.1ru/863f198c

13 KonTponbhas paborta no temam
"Cratuctuka. MuoxecTBa"

14 DOnemeHTapHbie coObITHs. CiydaiiHbIe bubnmnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
bnaronpusarcrByroine

15 3neMeHFT)a HEIC ZO6I>ITI/I$I bubmmorera [JOK

p o https://m.edsoo.ru/863f1dec
BepositHoCTH cOOBITHIT
Bbnaronpusrcryromue
16 3JIeMeH1;a HBIC ZO6HTI/I}I bubmmorera [JOK
P o https://m.eds00.ru/863f172
BepositHocTH cOOBITHIT
OMBITHI ¢ PABHOBO3MOXXHBIMH
17 3JIEMEHTAPHBIMU COOBITUIMU bubmorexa HOK
N pv ' https://m.edsoo.ru/863f21ca
Cry4aitHbIi BBIOOD
OMBITHI ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMU COOBITUSIMU bubmorexa HOK
N pv ' https://m.edsoo.ru/863f21ca
Cry4aifHbli BBIOOD
[Ipaktuyeckas padora "ONBITHI ¢

19 aBHOBO3MOJKHBIMH 3JIECMEHTAPHLIMHU bubmorera [IOK
p p https://m.edsoo.ru/863f235a
CcOOBITHAMH"

bu6morexa [JOK

20 €peBo
Hlepes https://m.edsoo.ru/863f2a4e

21 CaoiicTBa aepeBa: eAMHCTBEHHOCTb bubnnorexa [JOK




IyTH, CyILIECTBOBAaHHE BUCAUEH
BEPILIMHBI, CBA3b MEXJy YHCIOM
BEPIIMH U YUCIOM pEdep

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

22 [IpaBuIO0 YMHOXEHHUS bubnmorexa LOK
p y https://m.eds00.1ru/863f2cd8
bu6mmoreka [JOK
23 Hpaswio ymHoskeHHs https://m.eds00.1ru/863f2¢36
bu6mmoreka [JOK
24 IT
POTHBOIIONOKHOC COOBITHE https://m.edsoo.ru/863f2{8a
’5 Huarpamma Diinepa. O0beIUHEHNE U bubnuorexa LIOK
nepecedeHne COObITHIA https://m.edso0.ru/863f3214
26 HecoBmecTtHbie coObITHsI. DOopMyna bubmuorexa [JOK
CJI0’KEHUsI BEPOSATHOCTEMN https://m.edsoo.ru/863f3372
7 HecoBmectable coObiTusi. opmyna bubnmoreka [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edso00.ru/863f3764
[IpaBuI0 YMHOXKEHUS BEPOSTHOCTEM.
28 YcnoBHast BEPOSITHOCTh bubmmorexa LIOK
p ' https://m.edsoo.ru/863f38ae
HeszaBucumeie coObITHS
[IpaBuno yMHOXKEHUSI BEPOSITHOCTEM.
29 VcoBHas BEpOSTHOCTD bubmmorexa LIOK
p ' https://m.eds00.ru/863f3b06
HesaBucumbie cOOBITHS
30 [Ipencrasnenue ciry4aitHOro bubnuoreka LIOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [Ipencrasnenue ciry4aitHOro bubnnoreka [IOK
JKCIIEPUMEHTA B BUJIE JEPEBA https://m.edso0.ru/863f3120
[ToBTOpEeHue, 0600IICHHE.
bubmanoreka IJOK
32 [IpencraBieHue JaHHBIX.

OmnmcarenbHast CTaTUCTUKA

https://m.edso00.ru/863f4128




33 [ToBTOpeHue, o6o0meHuE. ["padbl

bu6mmorekxa [JOK
https://m.edsoo.ru/863f4312

KonTponbHas pabota no temam
34 "CiyqaitHble coOBITHS. BEeposSTHOCTB.
I'pader"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




9 KJIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
JlaTa
undgposbie
Neni/m | Tema ypoka KonrTpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI s
pecypcsl
1 IIpencraBnenue naHHBIX 1 bubmmorexa [JOK
pel A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubamorexa [OK
https://m.edsoo.ru/863f47ea
3 Onepauuu Hag COOBITUIMU 1
4 HezaBucumocTs coObITHI 1
5 KomOuHnaTtopHoe mpaBuio 1 bubnuoreka LIOK
YMHOXXEHUS https://m.edsoo.ru/863f4e16
6 IlepectanoBku. Pakropual. | bubnnoreka [IOK
CoueTaHus ¥ 4UCIIO COYETAaHUMN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
T IT 1
7 PEYTONBHII LlacKallA https://m.edsoo.ru/863f5014
ITpaktuueckas padora
g "BbruncieHue BEpOsSTHOCTEN C | 1 bubnnoreka [IOK
HCITOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKIMIA 3IEKTPOHHBIX TabauL"
I'eomeTpryeckas BEpOSTHOCTb.
9 CrnyuaitHblif BBIOOp TOUKU U3 | bubmuoreka [JOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 OYTH OKPY>KHOCTH
10 I'eomeTpudeckas BEpOSTHOCTb. 1 bubnnoreka [IOK

Crny4daifHbIH BEIOOP TOYKH W3

https://m.edso0.1ru/863f5a50




¢burypsl Ha MIOCKOCTH, U3 OTPE3KA,
U3 IYTH OKPY>KHOCTH

11

I'eomeTpudeckas BEpOSTHOCTb.
Crny4daifHbI# BEIOOP TOUKH U3
¢burypsl Ha IJIOCKOCTH, U3 OTPE3KA,
U3 OYTH OKPY>KHOCTH

Bbu6mmorexa [JOK
https://m.edsoo.ru/863f5bfe

I'eomeTpudeckas BEpOSTHOCTb.
CrnyuaitHblii BBIOOp TOUKH U3

bu6morexa [JOK

12
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo0.ru/863f5¢10
U3 IyTH OKPYKHOCTU
UcneiTanue. Ycrnex u Heyaayva.
13 Cepust UCTIBITAHUM JI0 TIEPBOTO bubmoreia HOK
P a P https://m.eds00.ru/863f6162
ycrexa
HcnbiTanue. Ycnex u Heyaayva.
14 Cepust UCTIBITAHUM J10 TIEPBOTO bubmorexa HOK
p A p https://m.edso00.1ru/863f6356
ycrnexa
Hcneitanue. Ycnex v Heyaya.
15 Cepust MCIIBITAaHUN JI0 IEPBOTO
ycrnexa
Ucnbiranus bepnysu.
16 BeposTHOCTH COOBITHI B cepun bubmorera [TOK
P g P https://m.edsoo0.ru/863f64d2
ucnblTaHuil bepHyu
Hcnbrtanus beprymn.
17 BepostHOCTH COOBITHI B cepun bubmmorera [JOK
P g P https://m.eds00.ru/863f6680
ucnblTaHuil bepHym
13 ITpakTrueckas padora "VcnpiTanus bubmumoreka [IOK
bepnynnn" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U bubnuorexa [IOK




pacrpezieieHue BEpOosTHOCTEH

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

Marematudeckoe OKHIaHNUE U

bu6mmoreka [JOK

20
JIACTIEPCHS CIYYATHON BETNYMHBI https://m.edsoo.ru/863f6da6
IIpumepsl MaTeMaTHYECKOTO
21 OXKHUJIaHMUA KaK TEOPETHUECKOTO bubnnorexa [IOK
a P https://m.eds00.ru/863f6{86
CPEIHEr0 3HAYCHUS BEIMYUHBI
bu6moreka [JOK
22 ITousaTue o 3aKkoHe OOJIBIIINX YHUCEI
https://m.edsoo.ru/863f72¢c4
” N3mepenne BEpOsSTHOCTEH € bubnuoreka LIOK
MOMOIIBIO YaCTOT https://m.edso00.ru/863f7652
24 [TpumeHeHne 3aKk0Ha OOIBIINX bubnuoreka LIOK
quCcell https://m.edso0.1ru/863f7116
)5 O0o06mIeHre, CHCTeMaTH3aIUs bubmuorexa [JOK
3HaHui. [IpencraBienue qaHHbIX https://m.eds00.1ru/863f783¢c
26 O0001IeH1Ee, CUCTEMATH3aLM
sHaHui. OnucareabHas CTaTUCTHKA
O0001Ienne, CUCTEMaTU3ALIMS
27 sHaHui. IIpencTaBienne TaHHBIX buGnnorexa [IOK
- pea a1 ’ https://m.edsoo.1u/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enne, cuCTEMaTU3ALIM
28 3HaHWH. BeposSTHOCTE caydaiftHOTO bubnnorexa [IOK
- 2eP y https://m.edsoo.ru/863f7a4e
COOBITHS
O0001Ienne, cuCTeEMaTH3aLMs
29 3HaHUW. BEposITHOCTH Cciry4aitHOTO bubnnoreka [JOK
COOBITHS. DIIEMEHTEI https://m.edso0o0.ru/863f7c9¢c
KOMOMHATOPUKH
30 O06o01eHre, CuCTEMaTH3 A bubmuoreka [JOK

3HAHUH. DJIIEMEHTHI

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




KOMOWHATOPHUKH

O06006111EH1E, CUCTEMATU3AIIHS

31 3HAHUN. DIIEMEHTHI | bu6mmoreka [JOK
koMOuHaTopuku. CiydaiiHbie https://m.eds00.ru/863f8408
BEJIMYMHBI U PACTIpEICIICHUS
O0001enne, cucTeEMaTU3aLIM
32 3Hanui. Ciny4yaliHbple BEIMYUHBI U 1 Bubmiorexa OK
Y https://m.edsoo0.1u/863f861a
pacnpeaeneHus
bu6mmoreka [JOK
33 n 5 1
TOTOB KOHTPOIbHAA paboTa https://m.edso00.ru/863f8b56
34 O0001Ienne, cuCTEMaTU3ALIMS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUA
pe3yabTarta
5 BeposTHOCTB M cTaTHCTUKA
Yurate uHpOpManuio, IpeaCTaBICHHYIO B TaOIUIaX, HA AUarpaMMax,
5.1 MPEACTABISATh JaHHbIE B BHJAE TaONUIl, CTPOUTH JHUArPAMMBI
(cTonbukoBbIe (CTONOUATHIC) U KPYTOBBIE) TI0O MAaCCHBAM 3HAUCHUN
55 OnuceiBaTh M HHTEPIPETHUPOBATH pPEAIbHBIE YHCIOBBIE JaHHBIE,
MIPEJICTABJICHHBIC B TA0JIMIIAX, HA JUarpaMmax, rpadukax
Ucnonb3oBath TUTSt OTNUCaHUs JTAHHBIX CTaTUCTHUYECKHUE
53 XapaKTepUCTHKU: cpefiHee apudmeTndeckoe, MeanaHa, HauOobIIee U
HavMMeEHbIIIee 3HAaUCHHUsI, pa3mMax
MMeTs npeacraBiaeHue o Cly4aiHOM M3MEHYMBOCTH Ha IIpUMeEpax IeH,
54 ¢busznyecKkux  BENUYMH, AHTPONOMETPUYECKHUX JIAaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Kon o
IIpoBepsiemble nMpeaAMeTHbIE Pe3YJbTATHI 0CBOEHUSI OCHOBHOM
NpoBepsIeMoOro .
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekate U mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEICTABICHHYIO B
5.1 BUJE Ta0nuil, AUarpaMm, rpaduKoB, MPEICTABIATH TAHHBIE B BHUJE
TabuIL, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TTOKa3aTelIeH:
5.2 CpeIHUX 3HAYCHUM U Mep pacceuBaHus (pa3Max, IUCIEPCUS H
CTaHJapTHOE OTKJIOHECHHE)
53 HaxoauTh 4acTOTHl YUCIIOBBIX 3HAUYEHUH W YACTOTHI COOBITHUMH, B TOM




qHclie TI0 pe3yabTaTaM U3MepeHuil 1 HaOIIoIeHUH

Haxogutb BEPOATHOCTHU CﬂyqaﬁHbIX COOBITUHA B OIIbITaX, 3Hasi

54 BEPOATHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM YHCJIE B ONbBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMU
ss Hcnonk3oBaTte  rpaduueckue  MOJAENU:  JIEPEBO  CIy4alHOTO
. IKCIIEPUMEHTA, AUarpaMMsbl Jilsiepa, YUCII0Bas IpsMast
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBIMOIHSTH
y omepanuy  HaJl  MHOXECTBaMHU:  OObEIUHEHHE, IepeceuecHue,
' JIOTIOJIHEHUE; IEPEUUCIIAT AIEMEHTHl MHOKECTB, IPUMEHATH CBOICTBA
MHO>KECTB
Ucnonp3oBarhk Tpaduueckoe NpPENCTaBICHHEe MHOXKECTB U CBS3CH
5.7 MEXly HUMH JUIsl ONIMCAHMsI MPOLIECCOB U SIBJICHUM, B TOM YHUCIIE IIPU
pellIeHny 3a7a4u U3 JPyTrux y4eOHbIX MIPEIMETOB U KYpPCOB
9 KUIIACC
Kon "
IIpoBepsiemble NpeMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekath W mpeoOpazoBbIBaTh HH(POpPMAIMIO, MPEACTABICHHYIO B
5.1 pa3IMyYHBIX HCTOYHMKAX B BUAE TaOnWil, Jguarpamm, TrpaQuKoB,
MPEJICTABIISITh JaHHBIC B BUJE TAONHII, AHATPaMM, TpaduKoB
55 Pemate 3a7aun OpraHu30BaHHBIM MEPeOOPOM BapUAHTOB, a TaKXe C
' UCTIOJIb30BaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB
Hcnonp30BaTh  oOmMcaTeNbHbIE XApAaKTEPUCTUKH 7S  MacCHBOB
53 YHUCIOBBIX JAHHBIX, B TOM 4MCJIE CpPEIHUE 3HAYEHUS] U MEPHI
paccenBaHUs
54 Haxoauth 4acTOThl 3Hau€HUN M YACTOThl COOBITHS, B TOM YHCIE
. MOJIB3YSCH PE3YyJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOIIOCHHIA
5.5 HaxonuTh BEpOSTHOCTH CIyYalHbIX COOBITHUI B M3YYEHHBIX OIBITAX, B

TOM 4YHUCJI€ B OIlbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

CO6BITI/I$IMI/I, B CCPHAX HCITBITAaHHI 0 IICPBOIro yclexd, B CCPHAX




ucnbiTaHuil bepHynum

HNmets MMPEACTaBJIICHHUE O CHy‘I&ﬁHOfI BCJIIMYUHEC U O pPACHPCACIICHUU

5.6

BEPOATHOCTEMN

HNmeth mpencTaBiieHre O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH
5.7 3aKOHOMEpPHOCTA B CJIyYaliHOM HW3MEHYMBOCTH M O pOJU 3aKOHA

OO0JIBIINX YKCeN B IPUPOJIE U 0OIIeCTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenne JaHHBIX B BUAE TaOJHI, AHarpamm, rpadukoB. 3aroHEHUE
TaOJIMIl, YTEHWE W TOCTPOSHHE TuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M
5.1 KpyroBeix). UrteHwe TpaduKOB pea’dbHBIX MporeccoB. 3BneueHue
uHpoOpMallMl M3 JUarpaMMm U TaONWI, WCHOJb30BaHWE M HMHTEpHpeTanus
JTAHHBIX
OmnwucartenpHasi CTaTUCTHKA: cpelnHee apudMeTHYecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJblllee U HAMMEHbIIee 3HaYeHHUs] Habopa YUCIOBBIX JaHHBIX. [IpuMepsl
CIIy4aliHOM U3MEHYMBOCTHU
CayvaiiHplii SKCIIEpUMEHT (OMBIT) M CilydaiiHoe coObiTHe. BeposiTHOCTh U
53 yacToTa. Pojb ManoBEepOATHBIX M MPAKTHUUYECKU JIOCTOBEPHBIX COOBITUH B
npupoje u B odmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepiiuHbl. Yucino pébep U cymmapHas
54 cteneHpb BepiuuH. [IpencraBnenue o cBsa3HocTH rpada. Llenu u nukisl. [yt
' B rpadax. OO0xom rpada (sinepoB myTth). [IpencraBienue 00
OpPHEHTUPOBaHHOM rpade. Pemenne 3agay ¢ momopko rpagos
8 KIIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TAOIUII, TUarpaMm, rpaukoB
55 MHOXECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu Hax
' MHO’K€CTBaMU: 00bEAMHEHNUE, IEPECCUEHNUE, TOIIOJTHEHUE
53 CpoiicTBa onepanuii HaJ MHOXKECTBAMH: NIEPEMECTUTENIBHOE, COYETATEIbHOE,
' pacrnpenenuTeabHOe, BKIOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXKECTB Ui ONMHCAHUS




PCAJIbHBIX IIPOLECCCOB U HBHCHHﬁ, IIpyu pCIICHUH 3aaa4.

I/ISMepeHI/IC pacceruBaHnd OJaHHBIX. [[I/ICHCPCI/I}I U CTaHAApTHOC OTKIIOHCHHC

> YKCIOBBIX HA0OPOB. JlnarpaMma paccenBaHus
OneMeHTapHble COOBITHSI  ciy4aiiHOoro ombita. CoydaiiHble  COOBITHSA
s6 BepositHocTi  coObiTuii. OMNBITEI ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' coObiTisiMu.  Cryvaiinelii  BbIOOp. CBSI3b  MEXAYy MallOBEPOATHBIMU U
MPAKTHUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa JEpeBBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE
5.7 BUCSTYEH BEPIIMHBI, CBA3b MEXKJy YUCIIOM BEpIIUH U yrcioM pEdep. IIpaBuio
yMHOXeHUs1. Perienue 3a1a4 ¢ moMonipio rpagon
[IpotuBononoxupie coObiTHs. [uarpamma Ditnepa. OObenuHeHue U
5.8 nepeceueHne cooObITuid. HecoBMecTHble coObiTHA. PopMmyna CIOXKEHHUS
BEPOATHOCTEM
5.9 YcnosHas BeposiTHOCTh. [IpaBuiio ymaox)enus. HezaBucrumeie coObITHS
[IpencraBnenue »SKcnepuMeHTa B BHUIE JAepeBa. Pelmienwe 3amad  Ha
5.10 HAaxO0/IEHUE BEPOSATHOCTEU C MOMOILIBIO J€peBa CIYyYalHOIO HKCIIEPUMEHTA,
nuarpamMm Ditiepa
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
5 BeposTHOCTB M cTaTHCTUKA
[IpencraBiaeHue TaHHBIX B BUJE TaONHILl, JUarpaMm, rpaduKoB, HHTEPIIPETAIUSI
5.1 JnaHHbIX. UTeHue u mocTpoeHue Talnuil, auarpamm, rpadukoB IO peaabHbIM
JTAHHBIM
5.2 [TepectanoBku U (pakropuan
53 CoueraHus U 4NCIIO COYETaHUN
5.4 Tpeyronpauk [Tackans. Pemenne 3amad ¢ uCnoib30BaHNEM KOMOMHATOPUKH
55 ['eomerpuyeckast BeposATHOCTh. Ciy4aifHblii BbIOOp TOYKM U3 (GUTYypHl Ha
. IJIOCKOCTH, U3 OTpPE3Ka U U3 AYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heygaya. Cepusi MCIIBITAHUN J10 TIEPBOIO ycrexa
57 Cepust ucneiTanuit bepHynnu. BeposTHOCTH cOOBITHII B CEpUM UCIBITAHUN

bepuymm




5.8

CrnyuaiiHast BeIMYMHA U paclpeiefieHue BEpOosSTHOCTEH

59

MaremaTtuueckoe OXHUJaHUE | AUCTICpCHUA. HpI/IMepLI MAaTEMATUYCCKOI'O

OKHNJJaHUA KaK TCOPCTUICCKOTO CPECAHETIO 3HAUCHUA BCIIMUNHBI

5.10

MaremaTuyeckoe OXUJAHHE€ W JUCIEPCHS] CIIyYalHOW BEJIMYMHBI «YHCIIO

YCIEXOB B CEpUU UCTIBITaHUI bepHymmn

5.11

ITousite o 3akoHE OOJBIIHX YHCEI. I/ISMepeHI/Ie BepOHTHOCTeﬁ C IIOMOIIBIO

gacToT. Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U 00IECTBE




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMTPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeGoOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001LIETr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, OIlepaluu
HaJl MHOXXECTBAMH; YMEHHE OTIEPHPOBATh MOHATHAMHU: Tpad, CBSI3HBIN rpad,
JepPEeBO, LUK, IPUMEHATh UX IPU PELICHUU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpadudecKkoe TpeICTaBIeHWE MHOKECTB JUISI ONKMCAHUS  PeaTbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHNUH 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB

YMenue OneprupoBaTh IMOHATHUAMHU: OIPCACICHUC, aKCHUOMa, TCOpEMa,
J0Ka3aTcCIIbCTBO, YMCHUC pacrio3HaBaTb HCTUHHBIC nu JIOKHBIC
BBICKA3bIBAHUSA, IIPUBOAUTL TIPUMEPLI W  KOHTPIIPUMCPLBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATUAMH: HaTypaldbHOE YHCIO, MPOCTOE U
COCTaBHO€ YHCJIO, IEIUMOCTh HAaTypaJbHBIX YHCEI, NPU3HAKU JEIIMMOCTH,
[EJI0€ YUCII0, MOJIYJIb YHCIa, OOBIKHOBEHHAsI APOOb M JeCSATHYHAs IPOOH,
CTaHAAPTHBIA BHJI YUCIA, PALMOHAIBHOE YWCIIO0, UPPALMOHAIBHOE YUCIO,
apudmeTnyecKuil KBaJApaTHBIA KOPEHb; YMEHHE BBIMONHSITH JCUCTBUS C
YHUCIIaMH, CPaBHUBATh U YHOPSAJ0OYMUBATH UMCIA, MPEJCTABIATh YKCIa Ha
KOOpPJIMHATHON MpPsSIMOM, OKPYIJISATh YHCIA, YMEHHUE JeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue onepupoBaTh IOHATHSMU: CTEHNEHb C LEJIbIM IOKa3aTeleM,
apru(pMeTHYECKUI KBaIpaTHBIA KOpEeHb, MHOTOWIEH, alnredpandeckas apoos,
TOX/ECTBO; 3HAKOMCTBO C KOpHEM HaTypalbHOH cTemneHu Oosblie
€/IMHUIIBI; YMEHHE BBIMOJIHATh pacuéThl MO (GopMysaM, MpeodpazoBaHUS
LENBIX, JPOOHO-pAllMOHATBHBIX BBIPAXKEHUH M BBIPAXKEHUH € KOPHIMH,
pa3iokeHHe MHOTOWICHA Ha MHOXKUTEIH, B TOM YHCJIE C UCIOIb30BaHUEM
(dbopMyI 1 pa3sHOCTH KBaJIpaTOB M KBagpaTa CyMMBI H Pa3HOCTH

YMeHue OmnepupoBaTh MOHATHAMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHO! NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pelaTh JIMHEHHbIE W  KBaJpaTHble YypaBHEHUs, JApPOOHO-
palLMOHAIbHBIE YPABHEHHS C OJJHOM IIEPEMEHHOM, CUCTEMBI JBYX JTUHEHWHBIX
YpaBHEHMH, JTMHEHHbIC HEPABEHCTBA U UX CHCTEMBI, KBaJ[paTHbIC U APOOHO-
palroOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
peleHuy 3a1ad U3 JpPYTrUX IPEeIMETOB M INPAKTUYECKUX 3a]ad; yMEHHUE
HCIIOJIB30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAMHATHYIO ILIOCKOCTh JUIS
U300paKEHNS PELICHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

YMmeHue onepupoBaTh MNOHATUAMM: (yHKUMA, rpaduk GyHKUMH, HYIU




(YHKIINU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pACTaHHS,
yObIBaHMS, HauWOOJbIllee W HaWUMEHbIee 3Ha4YeHHWs (YHKIMH; yMEHHE
ONEPHUPOBATh TMOHATHAMHU: TIpsAMAs MPOMOPIHMOHAIBLHOCTh, JIMHEHHAs
GyHKIUMs, KBaapaTHyHas (QyHKIUS, oOpaTHas NPONOPLIHUOHATBHOCTD,
napabona, runepboia; yMeHue CTpouTh rpaduku (yHKIHHA, HCIIONIb30BATh
rpaduKu IS ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, JUIS
pelieHuss 3aJa4y U3 JAPYTUX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHUE BhIpaXKaTh (POpMyJIaMH 3aBHCUMOCTH MEXTy BETUYNHAMHE

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTniecKas
U TeoMeTpuYecKkass MPOrPecCud; YyMEHHE WCIOJIb30BaTh  CBOMCTBA
MOCIeI0BATENbHOCTE, POPMYJIBI CyMMBbI U OOLIETrO 4jeHa MPU PELICHUH
3a1a4, B TOM YHUCJE 3a7a4 M3 JPYTruX Y4eOHBIX MPEIMETOB U pealbHOMN
KU3ZHU

YMmenue pemaTth 3aga4u PasHbIX TUIIOB (B TOM YHCJIC Ha MMPOUCHTHI, JOJU U
qaCTu, IBHIKCHUC, pa60Ty, HCHY TOBAPOB U CTOUMOCTH IIOKYIIOK M YCJIVYT,
HaJIOr"u, 3aJa4yu U3 obnacTu yOopaBJI€HUA JUYHBIMU H CEeMEHHBIMHA
(1)I/IHaHC3MI/I); YMCHHE COCTABJIATH BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJadd, HCCICAOBATH IIOIYYECHHOC PCUICHUEC U
OLICHUBATDH HpaB,ZLOHOZ[06HOCTB TOJIYUCHHBIX PE3YJIbTATOB

VYMeHHe omnepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE30K, MpsiMas, JIyd,
JOMaHasi, YTroJ, MHOTOYTOJbHHK, TPEYTOJbHUK, paBHOOCIPECHHBIA U
PaBHOCTOPOHHUH TPEYTOJILHUKH, MPSIMOYTOJIBHBIH TPEYTrOJbHUK, MEINaHa,
OuccexTpuca " BBICOTA TPEYTrONbHUKA, YeTBIPEXYTOJIBHHUK,
napajuienorpamm, pom0O, MpSMOYTOJIBHHK, KBAIPAT, TPAELUs; OKPYKHOCTb,
KpYT, KacaTesbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (pUTYypamMu; yMEeHHUE
pewiath 3a1aud, B TOM YHUCJE U3 MOBCEJHEBHOH >KM3HU, Ha HaXOXJEHHUE
TEOMETPUYECKUX BEIUYMH C MPUMEHEHHEM H3YyYCHHBIX CBOMCTB (QHTYp U
¢axTOoB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PaBEHCTBO (UIyp, paBEHCTBO
TPEYTOJbHUKOB; MapauIebHOCTh U NEPNEHAUKYISIPHOCTh MPSAMBIX, YTojl
MEXY MPSIMBIMM, IEPIIEHANKYJIAP, HAKIIOHHAs, POEKLUs, ojodue uryp,
HOJOOHBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKM M HPAMOIL;
YMEHHE paclo3HaBaTb PpaBEHCTBO, CHUMMETpPHUIO M mojobue ¢uryp,
NapasieNbHOCTh U MEPIEeHANKYISPHOCTh MPSMBIX B OKPY>KaOLIEM MUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHME, Yroyl (BeIHYMHA
yTia, CHHYC M KOCHHYC yTja TPEeyrojbHHKA), TUIOMIA/lb; YMEHUE OlIEHUBATh
pa3Mepsl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHUE TPUMEHSATh
dbopMyIbl IEpUMETPA U TUIOIIATH MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IUIOIMIAIM Kpyra, oObeMa NpPSMOYTOJILHOTO Mapajulefienunena; yMeHHe
IIPUMEHATH NIPU3HAKN PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojibHuka, Teopemy Iludaropa, TpuroHomeTpudyeckue COOTHOIICHHS
JUTSL BRIYMCTICHUS! ITTUH, PACCTOSHUH, TUTOIAeH

12

YMmenue  u3zobpaxkarb miockue  GUTYypsl W UX ~ KOMOMHaIuw,




IPOCTPAHCTBEHHBIE (QUTYpbl OT PYKH, C TOMOUIbIO YepTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WM CUMBOJIbHOMY
OTIHCaHUIO
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YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT;
KOOpPJIMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, NMPOM3BEJICHNE BEKTOpa Ha
YHCIIO, CKaJIApHOE IPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBHI U KOOPAMHATHI ISl TIPEACTABJICHHS JAHHBIX U PEIICHUsS 3a7ad, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MPEIMETOB U PEabHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE AHArpaMMbl,
TaOIHIIbI, cpeqHee apudMeTnaeckoe, MeMaHa, HanbobIIee U HAMMEHbIIIee
3HA4YeHMs,  pa3Max  4YHCIOBOro  Habopa;  yMeHHE  H3BJIEKaTh,
MHTEPIIPETUPOBATh U NMPeoOpa3oBbIBATh HH(OPMALINIO, NPEACTABICHHYIO B
TabIUIax M Ha Juarpammax, OTpa)kalollyl0 CBOWCTBAa M XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB U SBJICHMUN; yMEHHME pAaclo3HaBaTh H3MEHYMBBIE
BEJIMUMHBI B OKPY>KAIOIIEM MHUpE
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YMeHue omnepupoBaTh MOHATUSAMU: CIy4YallHBIA ONBIT  (CoyyailHBIN
OKCIEPUMEHT),  3JEMEHTapHOe  coObITHE  (3JIEMEHTapHbI  HMCXON)
CJIy4alfHOTO OIIbITa, CIyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHUE
HaxXOJMTb  BEPOSTHOCTU  CIy4alHBIX  COOBITUH B ONBITax C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHAMH; YMEHUE pellaTh 3aJa4yu
METOIOM OpPraHU30BaHHOTO Iiepedopa M C HCIHOJIb30BaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OLICHHBAaTh BEPOATHOCTH pEATbHBIX COOBITHH U
ABJICHUH, NIOHMMATh POJIb IPAKTHYECKU IOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpY’KarollleM MHpEe W B XKH3HHM; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMeHue BoIOMpaTh MOAXOISAIIMN W3YYECHHBIM METOM JJIs PEIICHUS 3a/1auu,
MPUBOJANTHh MPUMEPHl MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOIE U
JKU3HH, pPACTO3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OTHMCHIBaTh OTIEIBHBIC BBIJAIONINECS PE3YIbTaThl, MOJYYCHHBIC B XOJIE
pa3BUTHUSI MAaTEeMAaTUKH KAaK HAyKd, MPUBOAUTH MPUMEPHl MAaTEMATHUECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOW HCTOPUH




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Ywucna U BEIYUCICHUS

1.1

HaTypaJ'IBHBIe " LEJIbIC YHucCia. HpI/IBHaKI/I JCIINMMOCTH LCJIbIX YHUCEI

OOBIKHOBEHHBIE U JAECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE NEPUOANYECKUE

1.2 Xpobi
1.3 PanmonaneHeie uncna. ApudmMerndyeckue onepanny ¢ pauuoHaIbHBIMU YUCIIaMU
1.4 JlelicTBUTEIbHBIE YUCTa. ApH(PMETHIECKUE ONIEPAIIUH C ACUCTBUTEIHHBIMHI YHCIAMH
L5 HpI/I6J‘II/I)KéI{HBIe BBIYUCIICHHS], IPAaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
BBIUUCIICHUH
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU)
27 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMOHaIbHBIM MOKa3aTeneM. CBolicTBa
' CTEIeHH
23 MHorouieHst
2.4 Anrebpaundeckas 1poOb
)5 Apudmernueckuil KOpeHb HaTypaJlbHON cTemneHu. [IeHcTBUS ¢ apupMeTHYeCKUMU
' KOPHSIMHM HaTypalbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Ienble u 1poOHO-paloHabHbIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHH
39 Lensle u napoOHO-palMoOHanbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB
3.3 Penrenye TeKCTOBEIX 3a51a4
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyiia CI0XKHBIX MPOLIEHTOB
5 OyHKIMN
OyuKIws, crnocoOs! 3aaanus pyHkuuu. ['padux Gyskimu. O61acTh onpeaeneHus u
51 MHOXeCTBO 3HaueHHi Qynkuuu. Hymun ¢ynkuuu. [IpomMexyTkn 3HaKOIOCTOSIHCTBA.
o [TpomMexxyTKH MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl W MHHAMYMBI (YHKIIUH.
HauOonpiiee 1 HaumMeHbliee 3HaYeHNE (PYHKIUU HAa IPOMEKYTKE
6 Koopaunats! Ha NpsAIMON U TUNIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus




7.1

I'eomeTpuyeckue Gurypsl 1 UX CBOMCTBA

7.2 TpeyroapHuK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpruiecKuX BEJTUYUH
7.6 BekTtopsl Ha 10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositHoCcTh
83 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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