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MNOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM HM(PPOBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a30oBasi OArOTOBKA
B 00JlacTU BEpOSITHOCTM W CTAaTUCTUKM, Takas TOJrOTOBKAa BaKHa s
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOpMAIIUKM HEOOXOJAUMO B TOM YHUCIIE XOpouio chopMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHUE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U  KPUTUYECKU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHallu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHU3aluM Tepebopa u mojacuéra 4dmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HUccieaoBaHus, (opMUpyeTcs MOHWMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYpe MPOTpaMMbl Y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOLIEr0 00pa30BaHUs BbIACICHBI
CIIEIyIOIIME COAEpKATENbHO-METOANYECKuEe TUHUM: «lIpencraBieHre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Copnepxxanue nmuHun «lIpencraBieHue 1aHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH i ()OpPMUPOBAHUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABICHHON B TabnmuIax, Ha
auarpaMMmax u o rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEAHUX U PACCEHUBAHUS.
Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CUYHUTHIBaTh M HHTEPIPETHPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OIEHHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYUHBI U TIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHWE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
NpPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEpPOSTHOCTEH B  CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTABUTh U peliaTh 00Jee CI0XKHbBIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO>KE€CTBAaMU M OCHOBHBIMHU OTEpAIUSIMU HaJ MHOKECTBAMH, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  Bxonmat pazgensl: «lIpencraBieHue JaHHBIX U ONMcCaTeNbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpaMKoB peabHBIX IpolieccoB. M3Bneuenue nudopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBIH SKCIIEPUMEHT (OMBIT) M clydailHoe coObITHE. BeposTHOCTH H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencraBnenue o cpszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HaJ| MHOYKECTBAMM: IIEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJIICHUM, TPU PELIEHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcrepcusi U CTaHJAPTHOE OTKJIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocT  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JI€MEHTAPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M uucioMm péodep. IIpaBuio
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcrnepuMeHTa B BHJE JAepeBa. Pemienuwe 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHe W MOCTpOeHUE Tadull, [uarpaMM, rpaukoB 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro  OKHMJAHUA — Kak
TEOPETHUYECKOr0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIEPCUSl  CIYyYalHOM BEIWYMHBl «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnrynmny.

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YKHCE B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAaeKTOPUMU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXICHUH, YMEHUIO BHUJIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cQepbl 4YeIoBeueCKOn
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUH W OTAbIXa, pEryJspHas (Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXaloUlell cpenbl, MJIaHUPOBAaHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUSX HEONPEAETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBblesiornueckueeicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJsi OOOOILEHHS M CpPaBHEHUS, KPUTEPUU
IPOBOJAUMOTIO aHAIIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JJaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTebCTBA MaTEMATHUECKUX YTBEPKICHUHN (MIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpATh HauOoJee MNOAXOMAMMN C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBICYyHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3lIMyue M CXOJACTBO TMO3WIIUN, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U pe3yabTaT paboThl, 0000aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHUsi ¢ Y4ETOM HMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTH)KEHUS WM HEJOCTUKEHUS 1IEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutath wuH(OpMaIMIO, TPEICTAaBICHHYI0O B TaOmuIax, Ha JAuarpammax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh 11 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMETUYECKOe, MeJHWaHa, HauOOoJbIlee W HAauMEHbILIEE 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIEH,
(bu3MYEeCKUX BEIMYUH, AHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuchiBaTh JJaHHBIE C TIOMOIIBIO CTATUCTUUYECKUX TOKa3aTenel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHSATUSMH: MHOXECTBO, IOJMHOXECTBO,  BBIMOJHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMHM JIJI1 ONKMCAHMS TIPOIIECCOB U SIBJICHUM, B TOM YHCJI€ MPU PELICHUM 3a7ad U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, aUarpamm, rpa@ukoB, MpPEICTaBIATbH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



Pemarp 3amauum opraHu30BaHHBIM TEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHHS U MEPBI pACCEUBAHUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBLIMX YHCET B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunyecTBouacos DJIeKTPOHHbBIE
Ne HaumenoBaHnuepasieioB u K 6 0 6 (undposbie)
n/n TEMIIPOrPaMMbI Bcero OHTPOJLHLIEPA00 PAKTHYIECKHEPADO o0pa3oBaTejbHbIEPeCY
ThI ThI pebI
bu6mmoreka [IOK
1 [IpencraBnenneaHHbIX 7 2 https://m.edsoo.ru/7f415fd
c
bubmuorexa [JOK
2 OnucaTenbHasICTaTUCTUKA 8 1 https://m.edsoo.ru/7f415fd
c
bu6mmoreka [IOK
3 CnyyallHassM3BMEHYMBOCTD 6 1 https://m.edsoo.ru/7f415fd
c
bubmuoreka [JOK
4 Baexenne B Teoputorpados 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6nmoreka [JOK
6 O06o0meHre, cucTeMaTru3ausI3HAaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOT'PAMME
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8 KVIACC

KoauuecTBouacoB DJIeKTPOHHbBIE
Ne HaumenoBaHnuepasieioB u K 6 0 6 (undposbie)
n/n TEMIIPOrPaMMbI Bcero OHTPOJBLHLIEPA00 PAKTHHECKHEPA0O o0pa3oBaTejbHbIEPeCY
ThI ThI pebI
bubmuoreka [JOK
1 Hosropennexypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
OnucarenpHasCTaTUCTUKA. Enbmmorexa OK
2 4 https://m.edsoo.ru/7f417fb
PaccenBanuenanHbIix >
bu6mmoreka [IOK
3 MHuosxecTBa 4 https://m.edsoo.ru/7f417fb
2
bubmuorexa [JOK
4 BepositTHOCTBCITYy4aliHOrOCOOBITHS 6 1 https://m.edsoo.ru/7f417fb
2
bubmuorexa [JOK
5 Beenenue B Teoputorpadon 4 https://m.edsoo.ru/7f417fb
2
bu6mmorexa [IOK
6 CrygaltHBIeCOOBITHS 8 https://m.edsoo.ru/7f417fb
2
bu6mmoreka [JOK
7 O0001enne, cucTreMaTA3aUA3HAHNUN 4 2 https://m.edsoo.ru/7f417fb
2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1
[TPOTPAMME
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9 KJIACC

KosanuecTBo4acos DJIeKTPOHHbBIE
Ne HaumenoBaHnuepasieioB u K 6 0 6 (undposbie)
n/n TEMIIPOrPaMMbI Bcero OHTPOJBLHLIEPA00 PAKTHYECKHEPADO o0pa3oBaTejibHbIEpPeCy
ThI ThI pebI
bubmuorexa [JOK
1 [ToBTOpEeHuekypca 8 kiacca 4 https://m.edsoo.ru/7f41a30
2
bubmuorexa [JOK
2 DJICMCHTHIKOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 ['eoMeTpryecKassBEpOATHOCTh 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Henprranusbepuyium 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
5 CryaiHasBeuna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 ObobumeHHe, KOHTpOIH 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34 1 2
ITPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanyecTBo4acoB
Jarauzy DuieKTpoHHbIeNUPPOBLIEOOPA30BA
n  Temaypoka Beero Konrpoabnsie IIpakTuyeckn S TeTbHBIEPeCYPChI
/ padoThbI epadoThI
n
1 TIpencTaBneHueAaHHbIX B 1 https://m.edsoo.ru/ac2e96e2
TadJmmax
2 TIpakTH4eCkne BEIMUCICHHS 110 1 https://m.edso0.ru/8ecd1869
TAaOJIUYHBIM JAHHBIM
3 HsBiieuenue u nHTCpNpeTalis 1 https://m.edsoo.ru/8987f12d
Ta6HHquIX JTAHHBIX
4 PpaKTquCKaﬂpa%Ta Tabumue: 1 1 https://m.edsoo.ru/2f9bc644
I'paduueckoe npencraBiaeHue
5 JIaHHBIX B BIJIC KPYTOBBIX, 1 https://m.edsoo.ru/a5b2cf86
CTOJIOUKOBBIX (CTOIOUYATHIX)
JrarpamMm
UreHne 1 NOCTpOCHHE
6 nuarpamm. [Ipumepst 1 https://m.edsoo.ru/e9feccc?
neMorpaduuecKnx IuarpaMmm
7 EEI%KTH%CKMP%OM Huarpam 1 1 https://m.edso0.ru/7dff9617
8 “IncnosbicHadOpbI. 1 https://m.edsoo.ru/2b8221d1
CpenneeapudmeTieckoe
9 "ncrossienabopEL 1 https://m.edsoo.ru/e6d216a5
CpenneeapudmeTnieckoe
10 Mem{aHa HHCIIOBOroO Habopa. 1 https://m.edsoo.ru/5cf81f2f
Y CTONYHUBOCTh MEAUAHBI
11 Menanana gucinoBoro Hadopa. 1 https://m.edsoo.ru/d2d4569f
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VY cTOMUUBOCTh ME€UAHEI

[Tpaktrueckaspabdora"Cpenaues

12 " 1 https://m.edso0.ru/95ec3278
HAYCHUS
HauGonbiiee u HanMeHbIIee

13 3HAYEHHS YUCIIOBOTO Habopa. 1 https://m.edsoo0.ru/c7f23518
Pazmax
HauGonbiiee u HanMeHbIIee

14 3HAYEHMS YUCIIOBOTO Habopa. 1 https://m.edso00.ru/f99d8e3d
Pazmax
HauGomnbiiee u HanMeHbIIee

15 3HAYCHHMS YUCIIOBOTO Habopa. 1 https://m.edsoo.ru/f3af73eb
Pazmax
KonTponbnas pabota no Temam

16 "[IpencraBicHue TaHHBIX. 1 https://m.edsoo.ru/ab6cac41
OnucarenpHascTaTUCTUKA"

17 CIYHRIHAHIMEHHBOCTD 1 https://m.edso0.ru/fb3dff96
(mpumepsbl)

18 Hacrora sHatCHHH B MaccHBe 1 https://m.edsoo.ru/6eb143d6
JTAHHBIX

19  I'pynnupoBka 1 https://m.edsoo0.ru/e27939cf

20 = T'mcrorpammsl 1 https://m.edsoo.ru/bf641dcl

21 ['ucTorpammsr 1 https://m.edsoo.ru/d4d6823d

22 HpaKTquCKaﬂp,gf bora”Coryaiina 1 https://m.edsoo.ru/35f7af32
SIM3MEHYHUBOCTh
I'pad, BepuuHa, pedpo.

23 [Ipencrasienue 3amaun ¢ 1 https://m.edsoo.ru/7f8a3ca7
MIOMOIIIBIO Tpada
Crenensb (BaJIGHTHOCTB)

24  BEPHIMHBL Hmeno peoep u 1 https://m.edsoo.ru/ba6e5727
CyMMapHasi CTETIeHb BEPIIKH.
Ilens u nukn

25 Henp u muxan. [TyTs B rpade. 1 https://m.edso0.ru/6d6284a7
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[IpencraBnenue o
CBsI3HOCTUTpada
[IpencraBieHrne000pUEHTHPOBA
HHBIXTpagax

https://m.edsoo.ru/7c36f7b6

27

28

29

CityyaliHbI{ OIIBIT U CIIy4ailHOE
coObITHE

BeposiTHOCTB M yacToTa
coObITHS. PoJib MaioBEpOATHBIX
U IPAKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPOJIE U B
o0mecTBe

Momnerta u urpanbHasi KOCThb B
TEOPUHU BEPOATHOCTEN

https://m.edsoo.ru/d67ad15b

https://m.edsoo.ru/49dff6c6

https://m.edsoo.ru/91dce64d

30

[IpakTuueckas padbora "Yacrora
BbINAiCHUs opJia"

https://m.edsoo.ru/lbcl4fba

31

KonrposnpHas paboTa mo remam
"Cry4aitHasi U3BMEHYHBOCTb.
I'padsr.
BeposiTHOCTBCITy4aliHOTOCOOBIT

us

https://m.edsoo.ru/f75h27aa

32

33

IToBTOpenue, o6o0IIEHNE.
[IpencraBineHue1aHHBIX

[ToBTOpeHnue, 06061IEeHNE.
OnucaTenpHasiCTaTUCTUKA

https://m.edsoo.ru/cf81lea2c

https://m.edsoo.ru/c4832ae3

34

IToBTOpenue, o6o0mIEeHNE.
BeposiTHOCTB CitydaitHOTO
COOBITHS

https://m.edsoo.ru/ff852c4c

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

34
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8 KVIACC

Ne KounuecTBOouacon
Haranzy JIeKTPOHHBbIeHU(POBHICOOPa30Ba
1w/ Temaypoka Bceer KonTpoabubie  IlpakTunueckue S TeTbHBIEPECYPChI
- 0 padoThI padoThI
1 IIpe/icTaBeHUE AHHEIX. 1 https://m.edsoo.ru/flace7d7
OnmcarenbHasgCTaTUCTHKA
2 C1yuaias uSMCHIMBOCTS. 1 https://m.edso0.ru/5a5b4f73
CpenHue 9uciioBoro Habopa
3 CoryuaiiHbIc COOBITHA. 1 https://m.eds00.ru/28589731
BeposiITHOCTH ¥ 4aCTOTBI
Knaccudeckre Moien TEOpHH
4 BEpPOSITHOCTEH: MOHETA U 1 https://m.edsoo.ru/a9e3f89d
UrpajgbHas KOCTh
5 OTknOHEHUS 1 https://m.edso0.ru/9d8a31f6
6 JlucriepcusiarcioBoronadopa 1 https://m.edsoo.ru/e53492d9
7 CTanz1apTHOCOTKIIOHCHUEHHCIO 1 https://m.edsoo.ru/2959dafe
BOoroHabopa
8 JlnarpamMMbIpaccenBaHus 1 https://m.edsoo.ru/5e3c3ede
9 MHOeCcTBO, MTOAMHOKECTBO 1 https://m.edsoo.ru/f5843f2c
Onepanuu HaJ MHOKECTBAMU:
10 o0beuHEeHne, IepeCceUeHne, 1 https://m.edsoo.ru/cca6d57d
JIOTIOJTHCHUE
CaoiicTBa ornepanuii HaJ
MHOKECTBAMH:
11 TEPEMCCTHTEIILHOC, 1 https://m.edsoo.ru/f458ad2c
coYeTaTeIbHOE,
pacrpeeNnTeNbHOE,
BKJIIOUCHUS
12 I'padureckoenpescTapicHnemH 1 https://m.eds00.ru/4488a88b

OXKECTB
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https://m.edsoo.ru/e53492d9
https://m.edsoo.ru/2959dafe
https://m.edsoo.ru/5e3c3ede
https://m.edsoo.ru/f5843f2c
https://m.edsoo.ru/cca6d57d
https://m.edsoo.ru/f458ad2c
https://m.edsoo.ru/4488a88b

13

14

KonTponbnas pabora no remam
"Cratuctuka. Muoxecrna"
DNeMEHTapHBICCOOBITHS.
CryqaifHpIeCOOBITHS

https://m.edsoo.ru/celb7a8b

https://m.edsoo.ru/bcbebbll

15

brnaronpusitctByromnme
3JIEMEHTaPHBIE COOBITHS.
BepositHocTH COOBITHIT

https://m.edsoo.ru/96aeeb49

16

bnaronpusitcTByromue
AJIEMEHTAPHBIE COOBITHS.
BepositHOCTH cOOBITHI

https://m.edsoo.ru/4e9f497f

17

OnbITH C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITHSMHU.
Cay4aiiHbpIiBEIOOD

https://m.edsoo.ru/ac4dddb9

18

19

20

21

OmnBITH C PABHOBO3MOXXHBIMH
3IIEMEHTAPHBIMH COOBITHUSAMH.
CnyyaitHBIBBIOOD

[IpakTrueckas padota "OnbITHI
C PaBHOBO3MO>KHBIMH
3JIeMEHTapHBIMU COOBITUAMHU"

Hepeso

CaoiicTBa nepena:
€MHCTBEHHOCTh IIyTH,
CYIIIECTBOBAHUE BUCSUYEH
BEPUINHBI, CBSI3b MEXK]Y
YHCJIOM BEPIIHWH U YUCIIOM
pedep

https://m.edsoo.ru/4cc72775

https://m.edsoo.ru/13dblcd5

https://m.edsoo.ru/a2b7fc4d

https://m.edsoo.ru/c4cc82df

22

[TpaBUIOYMHOKEHUS

https://m.edso0.ru/29a112f6

23
24

25

[IpaBuoyMHOXEHNUSA
[TpoTuBOMONOXHOECCOOBITHE

Huarpamma Ditnepa.
OObenuHeHNE U TIepeceyeHIe
COOBITHI

https://m.edsoo.ru/77f553d1

https://m.edso0.ru/491f41c2

https://m.edso0.ru/6531a83d

19


https://m.edsoo.ru/ce1b7a8b
https://m.edsoo.ru/bcbe6b11
https://m.edsoo.ru/96aeeb49
https://m.edsoo.ru/4e9f497f
https://m.edsoo.ru/ac4dddb9
https://m.edsoo.ru/4cc72775
https://m.edsoo.ru/13db1cd5
https://m.edsoo.ru/a2b7fc4d
https://m.edsoo.ru/c4cc82df
https://m.edsoo.ru/29a112f6
https://m.edsoo.ru/77f553d1
https://m.edsoo.ru/491f41c2
https://m.edsoo.ru/6531a83d

26

HecoBmecTtHble cOOBITHS.
DopmyJia CIIOKEHUS
BEPOATHOCTEM

https://m.edsoo.ru/b855668a

27

HecoBmectHble cOOBITHS.
DopmyJia CIOKEHUS
BEPOATHOCTEM

https://m.edsoo.ru/d38f4414

28

29

[IpaBusIO YMHOXEHUS
BEPOATHOCTEMN. Y CIIOBHAsA
BEPOSITHOCT.
He3aBrcuMpiecOOBITHS

[IpaBuio yMHOXEHUS
BEpPOSITHOCTEH. Y ClIOBHAA
BEPOATHOCTb.
HezaBucumbiecoObITHS

https://m.edsoo.ru/84eb31f7

https://m.edso0o.ru/336b3bf4

30

31

32

33

[IpencraBnenue cirydaitHOro
IKCIIEPUMEHTA B BUJIC JIePEeBa
[IpencraBnenue cirydaitHOro
SKCIIEPUMEHTA B BUJIE JIePEeBa
[ToBTOpeHnue, 06061IEeHNE.
[IpencraBieHne qaHHBIX.
OmnucarenbHast CTaTUCTUKA

[ToBTOpeHnue, 06061IEeHNE.
I'pader

https://m.edsoo.ru/dc59673e

https://m.edsoo.ru/be3d2bc3

https://m.edsoo.ru/8b65aeae

https://m.edsoo.ru/e9cad9a7

34

KOHTpOJ’ILHaﬂ pa60Ta 10 TCMaM

"Cry4aitHbie COOBITHS.
BepositHocTh. ['padsr”

https://m.edsoo.ru/9ec7694d

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

34

20


https://m.edsoo.ru/b855668a
https://m.edsoo.ru/d38f4414
https://m.edsoo.ru/84eb31f7
https://m.edsoo.ru/336b3bf4
https://m.edsoo.ru/dc59673e
https://m.edsoo.ru/be3d2bc3
https://m.edsoo.ru/8b65aeae
https://m.edsoo.ru/e9cad9a7
https://m.edsoo.ru/9ec7694d

9 KJIACC

Ne KoandecTBouacoB
aTan3s DJIeKTpOHHbIeU (G POBLICOOpPA30OBa
Temaypoka Kounrpoabusie IIpakruuyecku A y P p P
n/ Bcero YeHHus TeJIbHbIepecypChl
u padoThI epaldoThl
1 [IpencraBneHue TaHHBIX 1 https://m.edsoo.ru/42a4612d
2 OnuncarebHasACTaTUCTUKA 1 https://m.edsoo.ru/9b4b1a39
3 OnepanunHacoOBI TUAMHU 1 https://m.edsoo.ru/635a2c36
4 HezaBucuMocTbCOOBITHI 1 https://m.edsoo.ru/5fab7c34
Kom6
5 OMOHHATOPHOCHPABIIOYMHO 1 https://m.eds00.ru/223a8499
KEHUS
ITepecranoBku. dakropuan.
6 . 1 https://m.edsoo.ru/d7c96eae
CoueraHus 1 YUCIIO COYETAHUI
7 Tpeyronsuuxllackans 1 https://m.edsoo.ru/64d64bd2
[IpakTuueckas pabora
"BerunicnieHne BEpOSITHOCTEN C
8 HCIIOIB30BaHUEM 1 1 https://m.eds00.ru/8769d19c
KOMOWHATOPHBIX (YHKIIUMA
AJIEKTPOHHBIX TabmUIl"
['eomeTpuueckast BEpOSATHOCTb.
CrayyaliHBIA BEIOOD TO
9 T P ORI S 1 https://m.edsoo.ru/a7ded89b
¢burypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPY>KHOCTH
I'eomeTpuueckast BEpOSATHOCTb.
C WHEIH BBIO
10 TYHHHRI BHIOOD TORIH 13 1 https://m.edsoo.ru/ed2557f5
(burypsl Ha MIIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPY>KHOCTH

21
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11

['eomeTpuueckast BEpOSATHOCTb.
Cry4daiiHplii BHIOOP TOUKH U3
(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 Iyrd OKPYKHOCTH

https://m.edsoo.ru/d7adde63

12

I'eomeTpuueckast BEpOATHOCTb.
Cay4aiinelii BEIOOp TOUKH U3
¢burypsl Ha IJIOCKOCTH, U3
OTpe3Ka, U3 YT OKPY)KHOCTH

https://m.edso0.ru/3137f5b8

13

UcnwiTanue. Ycnex u Heygayva.
Cepus UCTIBITAHUHN JI0 TIEPBOTO
ycnexa

https://m.edso00.ru/8b623593

14

15

16

HcneiTanue. Ycnex u Heygayva.
Cepus UCTIBITAHUH JI0 TIEPBOTO
ycrexa

HcneiTanue. Ycnex u Heygayva.
Cepus ucnibITaHUN 10 TIEPBOTO
ycrexa

Hcnbitanusa beprymin.
BepositHOCTH cOOBITHH B cepun
ucnbITaHui bepHyu

https://m.edsoo.ru/1da9849a

https://m.edsoo.ru/17523e2e

https://m.edsoo.ru/bb7c97bl

17

Hcnbitanusa beprymm.
BepositTHoCTH cOOBITHI B cepuu
ucnbITaHui bepHyu

https://m.edsoo.ru/acf1bd99

18

19

[IpakTnueckaspadbora"lcnbiTan
nabeprymm"

CrnyuaiiHas BelIMUMHA U
pacnpeesieHue BEpOsATHOCTEN

https://m.edsoo.ru/2ba6ee3d

https://m.edsoo.ru/6e5al4aa

20

Marematndeckoe OKHIaHue U

https://m.edso0.ru/9dd13d16

22


https://m.edsoo.ru/d7adde63
https://m.edsoo.ru/3137f5b8
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JUCIIEPCUS CIIy9aiiHOU
BEJIMYHHBI

21

22

23

IIpuMepsl MaTeMaTHIECKOrO
O’KMJIaHHSI KaK TEOPETUYECKOrO
CpCAHCTO 3HAYCHHW A BCJIMYHNHBI

ITonsatue o 3aKOHE OOJIBIINX
YHCCJI

N3MepeHne BeposITHOCTEN €
MTOMOIIBIO YaCTOT

https://m.edsoo.ru/4821c52c

https://m.edsoo.ru/7aeb1879

https://m.edsoo.ru/7d54c1f3

24

25

26

[Ipumenenne3aKoHa0OIbIINX YU
celn

O0001IeHne, cUCTEMaTHU3aLMs
3Hanui. [Ipeacrarnenue
JTAHHBIX

O0001eHne, cuCTeMaTH3aLMs

3HaHui. OnucarenbHas
CTaTUCTHUKA

https://m.edsoo.ru/3e668222

https://m.edsoo.ru/d619222d

https://m.edsoo.ru/6bdd993e

27

O0006111eH1E, CUCTEMATU3AIIHS
3HaHui. [IpencraBnenue
JIaHHBIX.
OnuncarenbHasACTaTUCTHKA

https://m.edsoo.ru/a7fe7df2

28

O000111eH1E, CHCTEMATU3AIIHS
3HaHUU. BeposaTHOCTH
CIIy4aifHOTO COOBITUS

https://m.edsoo.ru/lef4clal

29

O0o001enue, cucTeMaTH3aIKs
3HaHUU. BeposaTHOCTH
CITy4aifHOTO COOBITHSI.
DeMEeHTHIKOMOMHATOPUKHI

https://m.edso0.ru/924a35e9

23


https://m.edsoo.ru/4821c52c
https://m.edsoo.ru/7aeb1879
https://m.edsoo.ru/7d54c1f3
https://m.edsoo.ru/3e668222
https://m.edsoo.ru/d619222d
https://m.edsoo.ru/6bdd993e
https://m.edsoo.ru/a7fe7df2
https://m.edsoo.ru/1ef4c1a1
https://m.edsoo.ru/924a35e9

30

O0001menue, cucTeMaTH3aIus
3HAHWUM. DJIEeMEHTHI
KOMOHWHATOPUKH

https://m.edsoo.ru/c3edec93

31

O0001menue, cucTeMaTH3aIUs
3HaHUHN. DJIEMEHTHI
KOMOWHATOPHKH.
CityyaliHbICBEIMYMHBI 1
pacnpezeneHus

https://m.edsoo.ru/3d73363e

32

O0001enne, cucTeMaTH3aIus
3HaHui. CiyyaliHble BEJTMYUHBI
U pacIpeIeIcHus

https://m.edso00.ru/3856¢8e9

33

34

HroroBasikoHTponbHaspaboTa

O06001enue,
CHCTEMATHU3aAlMA3HAHUI

https://m.edsoo.ru/d522cc5f

https://m.edso0.ru/1712e9el

OBILEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

34
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https://m.edsoo.ru/c3edec93
https://m.edsoo.ru/3d73363e
https://m.edsoo.ru/3856c8e9
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Koanposepsiemo IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOM
rope3yJjbTara 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
5 BeposiTHOCTB U cTaTHCTHKA
Uurate wuHpOpMaLMIO, TPEICTaBICHHYO B Tabmumax, Ha
51 auarpammax, MpeJCTaBlIATh JaHHbIE B BHJE TaOJMUIL, CTPOUTh
' auarpammbl (CTOJIOUKOBBIE (CTONIOYATHIE) U KPYTOBBIE) 10 MacCHBaM
3HA4YCHUI
5 OnuceiBaTh M HUHTEPIPETUPOBATH pEaJbHbIE YUCIIOBBIE JAHHBIE,
' Mpe/ICTaBJICHHbIE B Ta0IMIIaX, HA [uarpammax, rpadukax
Wcnonp3oBath a8 omucaHMsT — JAaHHBIX  CTaTUCTUYECKHUE
5.3 XapaKTepUCTHKU: cpeiHee apupMeTniyeckoe, MeuaHa, Hanbombliee
1 HauMEHbIlIee 3HaYeHUs], pa3Max
HNmerts mpencraBieHne O Ciayd4allHOM M3MEHYMBOCTH Ha IIpUMeEpax
5.4 1eH, GU3UYECKUX BEIUYUH, aHTPOIIOMETPUUYECKUX JIaHHBIX, UMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Konnposepsiemo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
rope3yJjbTrara o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekary u mpeoOpa3oBbIBaTh WH(OPMAIINIO, MPEACTABICHHYIO B
5.1 BUJIe TaOJHUILl, IUarpaMM, rpaukoB, MPeACTaBIATh JaHHBIE B BHJIE
TabmuLl, AUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TMOMOIIbIO CTAaTUCTUYECKUX IMOKa3aTeNeu:
5.2 CpPeIHMX 3HAYEeHWH W Mep pacceuBaHHs (pa3Max, IUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE)
5 3 HaxoauTh 4acTOTHl YUCIIOBBIX 3HAUEHUH U YaCTOTHI COOBITHH, B TOM

YHUCJIE 10 Pe3yJIbTaTaM U3MEpPEHUHN U HaOJII0ICHHIA




Haxoauth BEpOSATHOCTH CIydyalHBIX COOBITUNM B OIBITAX, 3HAS

5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B ONBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU COOBITUSAMU
56 Hcnonp3oBate  rpaguueckue  MOJENM:  JEPEeBO  CIY4alHOTro
' 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBarh MOHATUSAMHU: MHOKECTBO, [TOJIMHOKECTBO; BBINOIHATH
- Olepally  HaJ, MHOXECTBaMHU: OOBEAMHEHHUE, IIepeceueHHue,
' JIOTIOJIHEHNE; TIEPEUYUCIIATh DJIEMEHThl MHOXKECTB, IPUMEHSATH
CBOMCTBAa MHOXKECTB
Hcnonb3oBate rpaduyeckoe MpeaCTaBICHHE MHOXXECTB U CBs3eH
5.7 MEX/1y HUMH JJIsl ONMCAHUS [IPOLIECCOB U SIBJICHUI, B TOM YMCIIE IPU
pelLeHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KIIACC
Konnposepsiemo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
ropesyJjbrara o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekars u npeoOpa3oBbIBaTh WH(OPMALINIO, MPEACTABICHHYIO B
5.1 pa3IMYHbIX HUCTOYHHMKAX B BHUAE TaOmuL, auarpamm, IpauKoB,
NPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
5 5 Pemartp 3amaun opraHM30BaHHBIM MEPEOOPOM BapHAHTOB, a TaAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Hcnons30BaTh oOnucarenbHble XapaKTEPUCTUKH JUII  MAaCCHBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHCJIE CpEAHHE 3HAYEHUS U Mepbl
paccenBaHMs
54 HaxomuTh 4acTOThl 3Hau€HUN M YACTOTHI COOBITHS, B TOM 4YHCIIE
' MOJIb3YACh Pe3yIbTaTaMH NMPOBEAEHHBIX U3MEPEHUM U HAOII0IeHUI
HaxoauTh BepOATHOCTH CITydyalHBIX COOBITHI B U3yYEHHBIX OIBITAX,
- B TOM 4YHCJIE B ONbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' COOBITHSIMH, B CEpUSAX HUCHBITAHUN 10 MEPBOro yclexa, B Cepusix
ucnbslTaHui bepHyim
5.6 HNMers mpencraBieHrue O CIy4YalHOM BEIWYMHE U O PACIPENCIICHUN




BEPOATHOCTEMN

5.7

Nmetsb mipeacTaBiieHre 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUHN
3aKOHOMEPHOCTU B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHa

OOJIBIITUX YKCETT B IPUPOJIE M OOIIECTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbliidjIeMEHTCOePKAHUSA
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue NaHHBIX B BHJE TaONHUL, Auarpamm, rpaduxoB. 3amoHeHUE
TaOJMI, YTEHWE WM TOCTPOCHHE IHarpaMM (CTOJOMKOBBIX (CTONIOYATHIX) U
5.1 KpyroBbix). UreHue rpaduKOB pealbHbIX MpoleccoB. M3BieueHue
uH(pOpMalMM W3 JUarpaMM W TaOJHWIl, WCIOJB30BAHUE W HHTEPIPETAIHS
TAHHBIX
OrnucatenpHas CTAaTUCTHKA: CpeqHee apudmernyeckoe, MequaHa, pasMax,
5.2 HauOoJiblllee W HaWMEHbIEe 3HAYeHUs Habopa YHCIOBBIX JAHHBIX.
[IpumepbicaydyaliHOMU3MEHUUBOCTH
Cny4aiiHBIid SKCHEPUMEHT (OMBIT) W CIy4aiiHOe cOObITHE. BeposTHOCTH U
5.3 yactoTa. Pojb ManoBepOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoie u B oOmiecTse. MoHETa M UTPATbHASKOCTh B TEOPHUUBEPOSITHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepummHbl. Yucino pédep M cyMMmapHas
&4 ctenieHb BepinH. [Ipencrasienue o cBszHocTH rpada. Llenu u nukiel. [lytu B
' rpadax. O6xoxa rpada (disiepoB myth). [Ipencrasienre 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsiembliidjieMeHTCOEPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaOIUIl, IUAarpaMM, TpaduKoB
5 MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJMHOXeCTBO. Omepauun  Haj
' MHOXECTBAMU: 00bETMHEHHE, TIEpeceUeHne, JOTOTHECHUE
5 3 CaolicTBa onepaiuii HaJl MHOXKECTBAMM: MEPEMECTUTEIBLHOE, COUYETATEIbHOE,
' pacnpenenuTeabHOe, BKIIOUEHUS
5 4 Hcnonb3oBanue rpaduueckoro MPEACTABICHUS MHOXECTB [JISl OMUCAHHS

pealIbHBIX MPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a]1a4.




W3mepenue paccenBaHusi AaHHBIX. Jlucmepcus W CTaHIApPTHOE OTKJIOHEHUE

> YHCIIOBBIX HAOOPOB. J[MarpamMMapaccernBaHms
DneMeHTapHble COOBITUS  CiIy4ailHOro onbita. ChydaiiHple  COOBITHSI.
£ 6 BepositHocti  coObiTui. OmNbBITEI ¢ PaBHOBO3MOXHBIMU — AJIEMEHTAaPHBIMU
' coObrtusivu.  Crnydaiiaelii  BeIOOp. CBsI3b  MEXAY MaJIOBEPOSTHBIMH U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa 1e€pEBbHEB: €NUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH
5.7 BEpIIMHBI, CBS3b  MEXKIY UYHCIOM BEpPIIMH ©  49uciaoM  pédep.
[IpaBunoymHoxxenus. Pemennesanay ¢ momomiporpagon
[IpotuBononoxxkueie coObiTus. Juarpamma Diinepa. OObenuHeHue U
5.8 repeceyeHue COOBITHH. HecoBMecTHBICCOOBITHSI.
DopMyacioKeHUIBEPOSITHOCTEN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumeblie coObITHS
[IpencraBnenue 3xcriepuMeHTa B BUE JepeBa. Perienue 3ama4y Ha HAX0XKIACHUE
5.10 BEPOATHOCTEH C TMOMOINBIO JepeBa CIYYaHOTO SKCIEPUMEHTa, auarpamm
Ditnepa
9 KIIACC
Ko .
I IIpoBepsieMblii3jIeMeHTCOAEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
£ 1 [IpencraBnenre NaHHBIX B BHJE TaOIUI], Auarpamm, rpaduKoB, UHTEPIIPETALIUS
' JNaHHBIX. UTeHHE U MOCTPOCHUETAOHII, TUarpamMmm, TpadUKOBIIOPEATTbHBIMIaHHBIM
5.2 [TepecTanoBku u paxTopuan
5.3 CoueraHusi ¥ YUCIOCOUYETAHUM
54 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMONIb30BaHHEM KOMOMHATOPHKHU
- l'eomerpuueckass BeposiTHOCTh. CiydaiiHbI BbIOOp TOYKM U3 (UTYpPHl Ha
' MJIOCKOCTH, U3 OTPE3Ka M U3 JyTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heyaaya. Cepust HICIIBITAHUN 10 IEPBOIO ycIexa
£ 7 Cepuss ucneiTannii bepHymmu. BeposiTHocTH COOBITHH B CepUM HMCTBITAHUN
' bepnymm
5.8 CryqaifHasi BeTMYMHA U pacipeiesieHue BEpOSITHOCTEH
5.9 Matematuueckoe oxugaHue U gucnepcus. [Ipumepbl  MaTeMaTH4eCKOro




OXXHNJaHHA KaK TCOPETHYCCKOT'O CPEAHETO 3HAUCHUSA BEIMUYUHBL

5.1

5.1

MarteMaTrnyeckoe OXKUJaHUuE U JUCIEPCUs] CIIyYalHON BEJIMYMHBI «YHUCIIO YCIIEXOB
B CEPUU UCIBITAHUI bepHym»
[Tonatue o 3akoHe Oompliux yucel. M3MepeHue BEpOSTHOCTEM C MOMOIIBIO

4acToT. Pob 1 3HaUeHne 3aKoHa OOJIBIINX YHCET B IIpupoac u O6H.[CCTB€



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koanposepsiemor
oTpedoBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHHe omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJMHOXECTBO,
orepanuy HajJ MHOXECTBAMU; YMEHHUE ONEepUPOBAThH MOHATHIMU: Tpad,
CBS3HBIA rpad, AepeBo, IUKI, MPUMEHITh UX NpPU pPEUICHUH 3a]ady;
YMEHHE HCIOJIb30BaTh Trpaduueckoe MpeACcTaBICHUE MHOKECTB s
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBICHUN, MpU PELICHUM 3a1ad U3
JIPYTUX YYCOHBIX TIPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMU: OIIPCACIICHUC, aKCHOMa, TCOpPCEMaA,
J0Ka3aTCJIbCTBO, YMCHHUE  paCllO3HABATb  HUCTHUHHBIC M JIOKHBIC
BbBICKA3bIBAHUA, IIPHBOAUTL IIPUMEPbBI W KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHI

YMeHHEe OonepupoBaTh IOHATUAMH: HATypallbHOE YHUCJIO, MPOCTOE U
COCTAaBHOE 4YMCIIO, JEJIMMOCTb HATYpaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 11€J0€ YMCIIO0, MOAYJIb YHUCla, OOBIKHOBEHHas JpolOb u
JecaTU4Has JIpoOb, CTaHAAPTHBINM BUJ 4YHCIA, PAllMOHAIBHOE YHCIIO,
UpPpPALMOHATIBHOE YHUCJIO, AapU(METUYECKHIl KBaJpaTHBI KOpEHb;
YMEHUE BBIITOIHATh JEHCTBHS C YMCIIAMH, CPABHUBATh U YIIOPSAI0YMBAThH
4yucia, MPEACTABIATh YUCIA HAa KOOPAWHATHOM IIPSAMOM, OKPYIVIATh
4yyucia; yMEHHE JIeJaTh IPUKUAIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN

YMeHue OnepupoBaTh IMOHATUSAMU: CTEIEHb C LENBIM IIOKAa3aTeleM,
apudMeTUYECKH KBaJpPaTHBIH KOPEHb, MHOTOWIEH, alredpanyeckas
JIpoOb, TOXXIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTENEeHU
OOJbIIIE  €AWHUIBI; yMEHHE BBIMIOJNHATH pPAcu€Thl 10 (dopmysam,
npeoOpa3oBaHMsl  IENBIX, JPOOHO-PAIIMOHATBLHBIX  BBIPAXKECHUH U
BBIPAXKEHUI C KOPHAMH, PA3JI0KEHNE MHOTOWIEHA HA MHOKHUTENH, B TOM
qrclie C HWCIMONIb30BaHHEeM (OpMyn pa3HOCTH KBAApaTOB U KBajapaTa
CYMMBI U Pa3HOCTH

YMeHue ornepupoBaTh MOHATHSAMU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OIHOM TICPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE pEIlIaTh JIMHEHHBIE W KBaJpaTHbIC ypaBHEHMS,
IpOoOHO-pallMOHATIbHBIE ypaBHEHHUS C OJHOW TEPEeMEHHOW, CHUCTEMbI
JBYX JIMHEUHBIX YPABHEHUM, JIMHCWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U  JPOOHO-pAllMOHAIbHBIE HEPABEHCTBA C  OIHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PEILICHUU 3a1a4 U3 APYTUX IPEIMETOB U
IIPAKTUYECKUX 3a7ja4; YMEHHME HCIO0JIb30BaTh KOOPAWHATHYIO IPAMYIO U
KOOP/IMHATHYIO IUIOCKOCTh Ul H300pakK€HUs pELICHUN ypaBHEHUH,




HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, Tpaduk QYHKIUH, HYIA
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HauOoOJIbIlllee U HAaUMEHbIIEe 3HAYCHUS (PYHKIUH;, YMEHHUE
ONEPHPOBATh TOHATHUAMH: TMpsIMas MPONOPLHOHAIBHOCTh, JUHEWHAs
byHkuus, KBagpaTuuHas (YHKIHS, oOpaTHas MPONMOPIHOHAIBHOCTS,
napaboja, rurepOosia; yMEHHUE CTPOUTHh Trpaduku  (QyHKIUH,
UCTIONB30BaTh TpapuKU IS ONPENEICHUST CBOWCTB MPOIECCOB U
3aBUCUMOCTEH, JJIsl PEeIICHHs 3a7ad U3 JAPYrHX Y4eOHBIX MPEIMETOB U
peanbHON KM3HHM; YMCHUE BBIpaXXKaTh (JOPMYJIAMH 3aBHCUMOCTH MEXIY
BEIIMYMHAMU

YmMenue OIEpUPOBATH MIOHATUSIMH:: M10CJIe/I0BATEIbHOCTD,
apudmeTnyecKas u TeOMETPUUYECKasi IPOrPEeCCUH; YMEHHE UCTIOIb30BaTh
CBOIICTBa MOCJIE0BATENLHOCTEH, (DOPMYIIBI CYMMBI U OOIIETO YJieHa MPU
pellIeHnH 3a/lady, B TOM YHUCIE 33/1a4 U3 JIPYTHuX y4eOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue peuiaTh 3aJa4u pPa3sHbIX THUIIOB (B TOM 4YHCJIC Ha IIPOLCHTHI,
J0JIM 1 4aCTH, IBHKCHHUC, pa60Ty, LHEHY TOBAPOB U CTOMMOCTH ITOKYIIOK
H YyCIyr, HAJIOTH, 3ada4yu U3 obnactu YIpaBJICHUA JIMYHBIMU U
CEMEMHBIMU (1)I/IHaHCaMI/I); YMCHHUE COCTABJIAATH BBIPAXKCHUA, YPABHCHUA,
HCPABCHCTBA U CUCTCMBI IO YCJIOBUIO 3aJa4u, UCCIICAOBATH IMOJTYYCHHOC
pPEIICHUC 1 OLCHUBATDH HpaBI[OHOJI06HOCTI) IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMHU: (QUrypa, TOUKa, OTPE30K, MpsMasd,
Jyd, JJIOMaHasl, yroJjl, MHOrOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBIN 1
PaBHOCTOPOHHMI  TPEYrOJbHUKM, MPSMOYTOJBHBIH  TPEYTrOJIbHUK,
MenuaHa, OMCCEeKTpHca W BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJILHUK,
nmapajjieNiorpaMM, — pomMO,  TNPSMOYTOJBHHK, KBaJApaT, Tparemnus;
OKpPY)KHOCTB, KpYT, KacarelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; ymeHue pemaTh 3a7add, B TOM YHCJIE€ W3 TOBCEIHEBHOI
KU3HU, HAa HAXO0XJIEHHE TI'€OMETPUYECKUX BEIHMYMH C MPUMEHEHHEM
U3Yy4EHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue omnepupoBaTh MOHATUSIMU: PABEHCTBO (UIyp, pPaBEHCTBO
TPEYTOJIbHUKOB; IApaJUIEIbHOCTh W NEPHEHAMKYJISAPHOCTh NPSIMBIX,
YroJd MEXAYy NpsSMbIMH, TMEpPIECHINUKYJISAp, HAKIOHHAs, MPOEKIMS,
nogobue Guryp, mogoOHbIE TPEYroJbHUKH, CUMMETPHSI OTHOCHUTEIHHO
TOYKM U IPSMOM; YMEHHE pACIIO3HABaTh PAaBEHCTBO, CUMMETPHUIO HU
nogobue Quryp, mapanaenbHOCTh U NEPHEHIUKYISIPHOCTh MPSIMBIX B
OKPY’KaIOIlleM MUPE

11

VYMeHue onepupoBaTh NOHATHSAMMU: JUIMHA, PACCTOSHUE, Yroi (BeIu4nHa
yria, CHHYC M KOCHUHYC yIjia TpEYyrojbHUKa), IUIOWAAb;, YMEHHUE
OLICHUBATh pPa3Mepbl NPEAMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE;
YMEHHE IIPUMEHSITh bopmyIbl nepuMerpa U ioumaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUJIOMIATN Kpyra, oObema




MPSIMOYTOJIBHOTO TapaUyIeNIeNUIe1a; yMEHHE NPUMEHSATh MPU3HAKU
paBeHCTBa TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpuroHomeTpuueckrue COOTHOUICHMS IS
BBIUMCJICHUS ITMH, PACCTOSHUH, ILTOMIAeH

12

YMmenue wu300paxkarh IMIIOockue (QuUrypel W HMX  KOMOWHAIHH,
IPOCTPAaHCTBEHHBIE (UTYPBI OT pyKH, C TIOMOLIbIO YEepPTEKHBIX
UHCTPYMEHTOB M  JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH
CHMBOJIFHOMY OITCAaHHIO

13

YMenue OIICPpHUPOBATH NOHATUAMM: IPAMOYI'OJIbHAsA CUCTEMA KOOPAHWHAT,
KOOpAWHAThI TOYKH, BCKTOP, CyMMa BCKTOPOB, MNPOU3BCACHHUEC BCKTOpPA
Ha YUCJI0, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, YMCHHUC MCIIOJIB30BATh
BCKTOPBI U KOOPAWHATBI IJIA ITPCACTABJICHUA AAHHBIX W PCHICHHA 3a/1a4,
B TOM YHCJIC U3 APYIrUx y‘le6HbIX npeaMETOB U peanLHoﬁ KHN3HU

14

15

YMeHue omnepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE W KpPYrOBbIE
qUarpaMMbl, — TaONUIBL,  cpenHee — apudmMeTHyeckoe,  MenuaHa,
HauOoJbIllee W HauMEHbIIEEe 3HAYEHHUs, pa3Max YHCIOBOrO Habopa;
YMEHHE  U3BIIEKaTb,  HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH
uH(pOpMaLIMIO, TPEICTABICHHYI0 B Ta0lHMIIaX M Ha JAUarpaMmax,
OTpaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEAbHBIX MPOIECCOB U
SBJICHUH; yYMEHME  paclO3HaBaTh  W3MEHYMBBIE  BEJIMYMHBI B
OKpYXaroIieM MUpe

VYMeHue omnepupoBaTh MOHATHUAMHU: CIy4alHbBIM ONBIT (CIydaiHBIN
DKCIIEPUMEHT), DJJIEMEHTapHOEe COOBbITHE (DIEMEHTApHBIM  HCXOJ)
CIIy4alfHOTO OIIBITA, CIy4aiHOE COOBITHE, BEPOSTHOCTh COOBITHUS;
YMEHUE HaXOAMUTh BEPOATHOCTH CIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMH  COOBITHSIMH, YMEHHE peIIaTh
3aJaud METOJOM OpraHM30BAaHHOIO Iepedopa M C HCHOIb30BAaHUEM
NpaBUja YMHOXXEHHUS; YMEHHE OIICHWBAaTh BEPOATHOCTH PEATbHBIX
COOBITHII W SIBJICHWH, TIOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX M
MaJIOBEpOATHBIX COOBITMH B OKpYXalolleM MHpPEe U B JKU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEIT ¥ €T0 POJIbIO B MAaCCOBBIX SIBIICHHSIX

16

YMeHne BbIOMpATh MOAXOIAIMINNA W3YyUYEHHBIH METOJ IS PelIeHUs
3a7la4¥, TMPUBOJIUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
MPUPOJAE U KU3HM, PACIO3HABATh IPOSIBIICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, ONMUCHIBATh  OTACIBHBIC  BBLAAIOIIMECS  PE3YyJIbTaThI,
MOJyYCHHBIE B XOAE pPAa3BUTUA MATEMATHKH KaK HayKH, HPUBOAUTH
MPUMEPBI MATEMATHYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOMN UCTOPUU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kox  IIpoBepsieMbliidjieMeHTCOAEPKAHMS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensle uncna. Ilpu3Haku eIMMOCTH LEIbIX Yncell
19 OOBIKHOBEHHBIE W JIECATHYHBIC APOOH, IMPOLEHTHI, OCCKOHEYHBIE MEPUOJNYECKHE
npobu
1.3 PanmonansHele uncia. ApupMeTHuecKue onepanuy ¢ palioHaJIbHbIMU YUCIIAMU
1.4 JeiicrBurenpHbie yncia. ApudmMernyeckue onepanuy ¢ AeMCTBUTEIbHBIMU YHCIAMHU
15 [IpubnuxEHHbIE BBIYUCIIEHUS, IPaBUJIA OKPYIJICHUS, IPUKUKA U OLEHKA pe3yjbTaTa
' BBIYHCIIEHU
2 AnrebpanyecKUeBbIPAKEHUS
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb ¢ 1ensiM 1nokaszareneM. CTeneHb C palUOHAIBHBIM  [OKa3aTeeM.
' CaolicTBacTeneHU
2.3 MHorousneHsl
2.4 AnrebpanueckasipoOb
95 ApudpmeTnueckuili KOpeHb HaTypaibHOW cTeneHu. [lefcTBus ¢ apupMeTHUYeCKUMU
' KOPHSIMHM HaTypaJbHON CTETIEHH
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Llenbie u 1poOHO-palioHaIbHBIE ypaBHEeHUs. CUCTEMBI M COBOKYITHOCTHYPAaBHEHUH
3.2 Hensle n npoOHO-paliioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTUHEPABEHCTB
3.3 PemennerexcToBBIX3a0a9
4 UucnoBelenocie0BaTeIbHOCTH
4.1 [TocnenoBareabHOCTH, CLIOCOOBI3aJaHHUSIIOCIIEAOBATEILHOCTEH
4.2 Apudmernueckas v reomeTpuyeckas nporpeccuu. opmMyiia CI0KHBIX TPOIEHTOB
5 OyHKIIH
Oyukuus, cnocods! 3aganus ¢GyHkuuu. ['padux pynkuuu. OOnacth onpeneneHus u
51 MHOXecTBO 3HaueHuil ¢yHkumu. Hymu ¢ynxmum. [IpoMexyTku 3HaAKOMOCTOSHCTBA.
" TIpoMexyTKd MOHOTOHHOCTH (YHKIHH. MakCHMyMbl W MHHHUMYMbI (YHKIIUH.
Haubounbiiee u HanMeHblIee3HaUeHNEPYHKITUUHATTPOMEKYTKE
6 KoopanHatsl Ha IPSIMON U IIJIOCKOCTH
6.1 KoopaunatHasmpsimas
6.2 JlexapTOBBIKOOPINHATHIHATIIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojasH1UKu
7.4 OKpYXHOCTb B KPYT'
7.5 N3mepenuereomeTpuyecKuXBEINYUH
7.6 BekTopbsIHaIIOCKOCTH
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OnucarenpHasCTaTHCTHKA
8.2 BepositHOCTh
8.3  KombOunaropuka
8.4 MHoxecTBa
85  I'padm
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