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MOACHUTE/IbHAA 3ANUCKA

B coBpemMeHHOM LMbPOBOM MUPE BEPOATHOCTb M CTaTUCTMKA NPUOBPETAOT BCE 60bLLYIO 3HAYMMOCTb,
KaK C TOYKM 3pEHUA NPaAKTUUYECKUX NPUNOXKEHUIA, TaK U UX POAN B 06pa3oBaHUK, HeobXxoAMMOM
KaXkgomy YyenoBeKy. Bospacraet uncno npodeccuit, npu oBnageHum KoTopbiMmm TpebyeTca xopoluas
6a30Bas NOAroToBKa B 0671aCTM BEPOATHOCTM U CTAaTUCTMKM, TaKasA NOLrOTOBKA BaXKHA 415 NPOAO/IKEHUA
06pasoBaHUs U g5 ycnewHol NpodeccnoHanbHON Kapbepbl.

Kaablih 4enoBeK NOCTOAHHO NPUHUMAET PeLleHMA Ha OCHOBE UMEIOLLMXCA Y Hero AaHHbIX. A ans
060CHOBAHHOIO MNPUHATUA PELIEHUSA B YC/IOBUAX HEA0CTaTKa MK U36bITKa MHbOpMaLumn HeobxoaMmo B
TOM UMCIE XOPOLLO CHOPMMUPOBAHHOE BEPOATHOCTHOE M CTAaTUCTUYECKOE MblLLEHME.

MMeHHO No3ToMY OCTPO BCTasla He0HXo0ANMMOCTb CHOPMMPOBaTL ¥ 0bydatowmxca GYHKUMOHANbHYIO
rPaMOTHOCTb, BK/IOUAIOLLY!O B ceba B KauecTBe HEOTbeM/IEMOI COCTaBAAOLWEN YMeHMe BOCNPUHMUMATb
N KPUTUYECKMN aHaNn3npoBaTb MHGOPMaLMIO, MPeACTaBAEHHYIO B Pa3/INyHbIX Gopmax, MOHUMaTb
BEPOATHOCTHbIN XapaKTep MHOMMX peasibHbIX NPOLLECCOB Y 3aBUCMMOCTEN, NPOU3BOAUTb NpoCTelLne
BEPOATHOCTHbIE PaCUETbl.

3HAaKOMCTBO B y4ebHOM Kypce C OCHOBHbIMW MPUHLUMNAaMK cbopa, aHanu3a 1 NpeacTaBAeHUs AaHHbIX U3
pa3inyHbIX chep KM3HM obLecTsa M rocyaapcTsa npuobiaeT 0by4aroLWmxXca K 06LecTBEHHbIM
MHTepecam. M3yyeHne ocHOB KOMBUHATOPUKN Pa3BMBAET HaBbIKM OpraHM3aumm nepebopa n noacyéTta
yncna BapmaHTOB, B TOM YMCAe B MPUKAAAHbIX 3aa4ax. 3HAKOMCTBO C OCHOBaMU Teopum rpacdos
CO34a€T maTemaTmyeckmuin dyHaameHT ana GoOpMMPOBAHNA KOMMNETEHLUM B 06/1aCTU MHGOPMATUKK U
UMdpPOBbLIX TEXHONOTMIA. MpU U3yYEeHUN CTaTUCTUKN U BEPOATHOCTM oborallatoTca npeacTaBaeHns
obyu4aroLlmxca 0 COBpeMeHHOM KapTMHe M1pa U MeToZax ero nccaegosaHunsa, GopmmpyeTca NnoHMMaHue
PO/IN CTaTUCTUKM KaK MCTOYHMKA COLMAIbHO 3HAaUYMMOM MHGOPMALMM U 3aKNaAbIBAOTCA OCHOBBI
BEPOSATHOCTHOTO MblLIAEHUS.

B cooTBETCTBUM C AaHHBIMU LLENAMM B CTPYKTYpeE Nporpammbl y4ebHOro Kypca «BepoaTHOCTb U
CTaTUCTUKA» OCHOBHOTO 06LLero 06pasoBaHuUs BbiAe/eHbl CiedyloLine coaepkaTeNbHO-MeTogMYeckue
NvHuK: «MpeacTaBneHne 4aHHbIX U ONUcaTeIbHaA CTaTUCTUKA», «BEPOATHOCTbY, «DIEMEHTbI
KOMBUHATOPUKKNY, «BBeaeHue B Teopuio rpados».

CoaepkaHue nnHuK «lpeactaBneHne AaHHbIX M onucaTe/ibHaa CTaTUCTUKA» CAYXKUT OCHOBOW ANA
bopMMPOBaAHUA HABbIKOB PaboTbl C MHGOPMALLMEN: OT YTEHUA U UHTEPNpeTaLMn MHGOPMALLMMK,
npeacraBneHHoM B Tabaunuax, Ha guarpammax u rpadukax, go cbopa, npeacraBneHMa U aHaM3a
[OaHHbIX C UCNO/Ib30BaHMEM CTaTUCTUYECKUX XapaKTePUCTUK CpeaHUX U paccemBaHusA. PaboTan ¢
AaHHbIMUK, 0ByYatoWMECs YYaTCA CUMUTLIBATL M UHTEPNPETMPOBATL AaHHbIE, Bbl4BUraTh,
apryMeHTMpOBaTb U KPUTMKOBATbL MNPOCTEMLLME TMNOTESbI, Pa3MbIWAATL HAaA daKTopamu,
BbI3bIBAOLMMWN U3MEHUYMBOCTb, M OLLEHUBATb UX BIMSHME Ha pacCMaTpMBaeMble BEJIMYUHbBI U MPOLLECChI.

NHTYUTUBHOE NpeacTaBiaeHme O Cy4alnHOM M3MEHYMBOCTH, UCC/Ied0BaHME 3aKOHOMEPHOCTEN U
TEeHAEHUMIA CTaHOBUTCA MOTUBUPYIOLLLE OCHOBOW AN U3YYEHUA TEOPUM BEPOATHOCTEN. Bonbluoe
3HaYEHME UMEIOT MPaKTUYEeCKMe 3aaHUsA, B YaCTHOCTM OMbITbI C K1aCCUYECKMMMN BEPOATHOCTHBIMM

moaenamu.



MoHATME BEPOATHOCTU BBOAMTCA KaK Mepa NpaBaononobus ciydaitHoro cobbitus. Mpu nsyveHnn
yyebHOro Kypca oby4yaroLmeca 3HaKOMATCA C NPOCTENALIMMM METOAAMM BbIYUCAEHNA BEPOATHOCTEN B
CNyYalHbIX 3KCNEPUMEHTAX C PAaBHOBO3MOMHbIMW 3/1€MEHTAPHBIMU UCXOA3aMM, BEPOATHOCTHBIMM
3aKOHamM, NO3BONAIOLMMM CTaBUTb U peLlaTb bosee cnoXHble 3a4a4n. B yuebHbIn Kypc BXoaAaT
Hayva/ibHble NPeACTaBAEHUA O CYYaMHbIX BEIMYMHAX U UX YNCNOBBIX XapaKTEPUCTUKAX.

B pPamKax y‘-I86HOFO KypcCa ocywectBnaeTca 3HakoOMCTBO o6yqar0|.u,v|xcn C MHOXXecCTBaMn N OCHOBHbIMU
onepaunamMmm Haa MHOXeCTBamMu, PaCCMaTPUBAOTCA MPUMepPblI NPUMEHEHNA ONA PELLEHNA 3a4aY4, a
TaKXXe NCNoJsib30BaHNA B APYrnX maTemMaTn4yeCKunx Kypcax 1 y'~|€6HbIX npeameTax.

B 7-9 knaccax n3y4aetcs yuyebHbl Kypc «BeposaTHOCTb U CTaTUCTUKAY, B KOTOPbIN BXOAAT pa3fesibl:
«lMpeacraBneHme AaHHbIX U onMcaTeNbHasa CTaTUCTUKAY, «BepoaTHOCTbY, «DNeMeHTbl KOMBUHATOPUKNY,
«BBeaeHue B Teoputo rpados».

Ha nsyyeHune yyebHOro Kypca «BepoAaTHOCTb U cTaTUCTMKa» oTBogmuTcA 102 yaca: B 7 Knacce — 34 vaca (1
yac B Hepent), B 8 Knacce — 34 yaca (1 yac B Hegento), B 9 knacce — 34 yaca (1 yac B Hegento).



COOEPHAHUNE OBYYEHUA

7 KNACC

MpeactaBneHne AaHHbIX B BUAE Tabanu, guarpamm, rpadunkos. 3anoaHeHune Tabanu, YTeHne u
nocTpoeHue anarpamm (cTonbuKoBbIX (CToNBYATLIX) U Kpyrosbix). YTeHne rpadmKoB peasnbHbIX
npoueccos. N3BneyeHne nHbopmaLmm U3 guarpamm v Tabauu, UCNONAb30BaHNE U UHTEpPNpeTauna
OaHHbIX.

OnucaTtenbHana CTaTUCTUKa: cpeaHee apudmeTuyeckoe, meamaHa, pasmax, Haubosbluee M HanmeHbllee
3HauYeHMA Habopa YNCNOoBbIX AaHHbIX. [pUMepbl CAy4atHOM U3MEHUYMBOCTH.

CnyyaiHblit 3KCNepuMeHT (onbIT) 1 ciyyaitHoe cobbiTue. BepoAaTHOCTb M YacToTa. Posb ManoBepPOATHbLIX
M NPaKTUYECKM AOCTOBEPHbIX COBLITUIA B Npupoae v B obuiectse. MoHeTa U UrpasibHas KOCTb B Teopumn
BEPOATHOCTEN.

Mpad, BepwnHa, pebpo. CTeneHb BepLWUHbI. Ynucno pébep n cymmapHas cTeneHb BEPLUMH.
MpeacTtaBnaeHne o cBA3ZHOCTU rpada. Lienu u umkabl. MyTtn B rpadax. 06xoa rpada (snnepos nyTo).
MpeactasneHme 06 opneHTMpoBaHHOM rpade. PeleHne 3a4a4 C NOMOLLbIO rpadoB..

8 KNTIACC

MpeacTaBneHue gaHHbIX B BUAE Tabauu, guarpamm, rpadmkos.

MHOKeCTBO, 3/IeMeHT MHOXeCTBa, NoAMHOXKecTBO. Onepauym Hag MHOXKeCTBaMMu: O6'bELI,MHEHMe,
nepecevyeHune, gonoaHeHue. CsolicTBa onepau,mﬁ Had MHOXeCTBaMu: nepemectutesibHoe,
coyeTaTenbHOe, pacnpeaenmtenibHoe, BKAOYEHMA. icnonb3oBaHue rpad)mqecr(oro npeacrasneHUA
MHOXEeCTB 414 ONNCaHUA peasibHbIX NPOLECCOB U FIBHEHMﬁ, npu peweHnn 3agad.

M3mepeHune paccemBaHMA AaHHbIX. lucnepcua U CTaHZapPTHOE OTK/IOHEHWE YNCI0BbIX HAabopoB..
Ovarpamma paccenBaHms.

dnemeHTapHble cobbITUA cnydaHoro onbiTa. ChyyaliHble cobbiTUA. BeposTHOCTU cobbITM. OnbIThbl €
PaBHOBO3MOXHbIMW 31eMeHTapHbIMKN cOBbITUAMU. CydanHbI BbiGop. CBA3b MeXAY Ma/IOBEPOATHLIMM
W NPAKTUYECKN AOCTOBEPHbIMU COBLITUAMMK B NpUpPoae, obLiecTBe M HayKe.

[Jepeso. CBOICTBa AepeBbeB: eANHCTBEHHOCTb MYTH, CYLLECTBOBAHME BUCAYEN BEPLUUHDI, CBA3b MEXAY
YMCAOM BEPLLMH M Yncaom pébep. MNpaBuano ymHoOXKeHUA. PelueHmne 3aga4 ¢ NOMoLLbio rpados.

MpoTnBONONOXKHbIE COObITUA. [inarpamma dinnepa. O6beanHEHME U NepeceyeHne cobbITUN.
HecoBmecTHble cobbiTns. Dopmyia CNoXKeHUs BEPOATHOCTEN. YCI0BHAsA BEPOATHOCTb. [paBuio
YMHOeHuA. HesaBucumsble cobbiTusA. MNpeacraBneHune skcnepMmeHTa B BUAe AepeBa. PelweHune 3aaa4
Ha HaxoXKAEeHMe BEPOATHOCTEN C MOMOLLbIO AepPeBa C/y4alHOro 3KCNepumMeHTa, Anarpamm diniepa.

9 KNACC



MpeAacTaBneHMe AaHHbIX B BUAe Tabaumu, anarpamm, rpaduKos, MHTepnpeTaums gaHHbIX. YteHue n
noctpoeHue Tabauu, anarpamm, rpadpMKoB No peanbHbIM AaHHbIM.

MepectaHoBKM 1 pakTopmran. CoveTaHUs 1 YMCNOo codeTaHuin. TpeyronbHuUK Mackans. PeweHune 3agay c
MCMONb30BaHNEM KOMBMHATOPUKMU.

FreomeTpuyeckas BepoATHOCTb. CaydaliHblii BbIGOP TOUKM U3 GUTYypbl HA NIOCKOCTU, U3 OTPE3Ka U U3
[AYTU OKPYXKHOCTW.

UcnbiTaHme. Ycnex u Heyaada. Cepua ncnbiTaHuii A0 nepsoro ycnexa. Cepusa ncnbiTaHuii bepHynnu.
BepoaTHOCTU cOBbITUIM B cCEPUM UCMbITAHWUI BepHynaun.

CnyyaiiHas BeIMUMHA U pacnpeaeneHne BepoaTHocTen. MaTemaTuyeckoe OXUAaHNE N aucnepcus.
Mprmepbl MaTEMATUYECKOTO OXUAAHUA KaK TEOPETUYECKOro cpeaHero 3Ha4eHnsa BeIMYMHBI.
MaTtemaTnyeckoe oXKuaaHue u SUCNepcus Cay4amHon BENMYMHbBI «4MUCI0 YCNEXOB B CEPUMN UCTbITaHU
bepHynnm».

MoHATME 0 3aKoHe 60/bLWNX YMcen. M3mepeHne BEPOATHOCTEN C NMOMOLLbIO YacToT. Posb 1 3HaYeHue
3aKoHa 60AblumMx YMcen B npupoae 1 obuiecrse.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI YHEBHOIO KYPCA «BEPOATHOCTb U
CTATUCTUKA» HA YPOBHE OCHOBHOTI'O OBLLIENO OBPA3OBAHMA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIMYHOCTHbIE pe3ynbTaTbl OCBOEHUS NMPOrPamMMbl y4ebHOro Kypca «BepoAaTHOCTb M CTaTUCTUKA»
XapaKTepusyloTca:

1) naTproTHYECKoe BOCMUTAHME:

NPosBAEHUEM MHTEpPEeca K MPOLLJIOMY M HAaCTOALWLEMY POCCUIACKOWM MaTEMATUKM, LLEHHOCTHbIM
OTHOLUEHUEM K AOCTUXKEHMAM POCCUACKUX MaTEMATUKOB U POCCUINCKO MaTEMATUUYECKOM LKOJIbI, K
NCMNOIb30BaHUIO 3TUX AOCTUXKEHUI B APYrUX HayKax U NpUKAagHbix chepax;

2) rpa*xgaHCcKoe n 4yxXxoBHO-HpPaBCTBEHHOE BOCNUTAHUE!

FOTOBHOCTbIO K BbINOJIHEHWNIO 06A3aHHOCTEN rpaxKgaHMHA U peannsaunmn ero npas, NpeacTaBNeHnem o
MaTeEMATMYECKNX OCHOBaX PYHKLMOHMPOBAHMA Pas3INYHbIX CTPYKTYP, ABNEHUI, Npoueayp
rpaxgaHckoro obuecTsa (Hanpumep, BbI6OPbI, ONPOCHI), FOTOBHOCTbIO K OBCYKAEHUIO 3TUYECKUX
npobnem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHNEM LOCTUKEHWUIN HayKM, OCOSHAHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATENBHOCTU YY4EHOTO;

3) TpyaoBOe BOCNMTaHMUE:

YCTaHOBKOM Ha aKTMBHOE y4acThe B PELUEHMM NPAKTUYECKUX 33434 MaTeMaTUYeCKOM HanpPaBAeHHOCTH,
OCO3HaHWEM BaXKHOCTU MATEMATUYECKOrO 06pa30BaHMA HA NPOTAXKEHUN BCEMN KU3HU ANA YCNELWHON
npodeccMoHaibHOMN AeATENbHOCTU U Pa3BUTUEM HEODOXOAUMbIX YMEHWUIA, 0CO3HAHHbIM BbiIBOpoM M
NoCcTpOeHEeM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaHMA U KUIHEHHbIX NMAAHOB C YYETOM NNYHbBIX
NHTEPeCcoB U 06LLECTBEHHbIX NOTpebHOCTEN;

4) 3CTETUYECKOE BOCNUTaHKE:

CNOCOBHOCTbLIO K SMOLIMOHA/IbHOMY 1 3CTETUYECKOMY BOCNPUATUIO MaTeMaTUYECKMX 06beKTOB, 3aaY,
peLIeHNI, PaccyaeHni, YMeHN0 BUAETb MaTeEMaTUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEeHHOCTM Hay4YHOro NO3HaHUA:

opueHTaumel B 4eATeNbHOCTM HA COBPEMEHHYIO CMCTEMY Hay4YHbIX NpeacTaBaeHnii 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YesIOBEKA, MPUPOAbI M 06WEeCTBa, NOHMMAHUEM MAaTEMATUYECKOW HayKK
KaK cdepbl YyesioBeyecKom AeATeNbHOCTH, 3TANoB e€ PasBUTUA U 3HAYMMOCTU AN Pa3BUTUA
UMBUAIN3ALMM, OBNIALEHNEM A3bIKOM MAaTEMATUKM U MaTeMATUYECKON KyNbTypOoM Kak CpeacTBOM
NO3HaHUA MUpa, OBAAAEHNEM NPOCTENLLMMMN HAaBbIKAMWN UCCNEA0BATE/IbCKOMN AeATeNbHOCTY;

6) dM3nyeckoe BocnmTaHne, GOPMUPOBAHME KyAbTypPbl 340POBbA U 3MOLMOHAALHOTO 61arononyymsa:

rOTOBHOCTbIO NPUMEHATH MaTEMATUYECKME 3HaHWUA B MHTEPEecax CBOero 340p0BbA, BeeHMWsA 340P0BOro
06pasa Xn3Hu (340poBoe NuTaHue, cbanaHCMPOBaHHbIN PEXKMM 3aHATMIN U OTAbIXA, PErynapHasn



dun3nYecKkan aKTMBHOCTb), CGOPMMUPOBAHHOCTLIO HaBblKa pedaeKkcun, NpUsHaHMem CBOEro npasa Ha
OLUMBKY M TaKOro e npasa ApPYyroro 4Ye0BekKa;

7) aKoNornyeckoe BOCNUTaHUe:

opmeHTaumeﬁ Ha NpUMeHeHNnEe MmaTeMaTUYeCKnNX 3HaHUM Ana peweHmnAa 3agad B obnactn COXPaHHOCTHN
OKpYy)KatoLLel cpeabl, NJ1aHMPOBAHNUA MOCTYMKOB U OLEHKM UX BO3SMOXKHbIX NOCNEACTBUI A8
OKpY’KatloLen cpesbl, 0CO3HAHNEM rN06aNbHOMO XxapaKTepa 3KONOrMYECKUX NPobaem M NyTel nx
pelleHus;

8) aganTauma K U3MEHSAIOLWMMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AE€MCTBMAM B YC/IOBUAX HEONPEAEeNEHHOCTU, NOBbILLEHMIO YPOBHSA CBOEMN
KOMMNETEHTHOCTU Yepes NPaKTUYECKYo AeATEeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Nt0AeN,
npuobpeTaTb B COBMECTHOM AeATE/IbHOCTU HOBbIE 3HaHUSA, HAaBbIKM U KOMMNETEHLUW U3 OMNbITa 4PYIUX;

HeobXo4MMOCTbIO B POPMMPOBAHUM HOBbIX 3HAHUI, B TOM YMcae GOpPMYIMPOBaATb UAEMN, MOHATUS,
rmnoTesbl 06 06beKTax U ABNEHUAX, B TOM YMC/E paHee HEM3BECTHbIX, 0CO3HaBaTb AebULMUTbI
COBCTBEHHbIX 3HAHW M KOMNETEHTHOCTEN, NNAHNPOBATbL CBOE PAa3BUTHE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHUMATD CTPECCOBYHO CUTYaLLMIO KaK Bbi30B,
TpebyloLWmMit KOHTPMEP, KOPPEKTMPOBATL MPUHMMAEMbIE PeLLeHMUA U AeNcTBUA, opMyanpPoBaTb U
OLLeHMBaTb PUCKU 1 NOCieacTenA, GOPMMPOBaTH OMbIT.

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCasbHble y4ebHble AelcTBmA

BasoBble fornyeckne AencTema:

®  BbIABAATb U XapaKTePU30BaTb CYLLLECTBEHHbIE MPU3HAKM MaTEMATUYECKMX 0O BEKTOB, MOHATUI,
OTHOLUEHUI MeXAY NOHATUAMM, GOPMYINPOBATL ONpeae/ieHNA NOHATMIA, yCTaHaBAMBaTb

CYLLECTBEHHbIM NPU3HaK KnaccudpuKalumm, oCHOBaHUA 418 0600LEeHNS U CPAaBHEHUS, KpUTEPUN

npoBOAMNMOIo aHaAn3a;

®  BOCMPMHUMAaTb, GOPMYANPOBATL N NPeobPa30BbIBaTL CYKAEHUA: YyTBEPAUTE bHbIE U
oTpuuaTesbHble, eANHUYHbIE, YaCTHble U 0bLINe, YCNOBHbIE;

®  BbIABAATbL MaTeMaTMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M N NPOTUBOPEUMA B GaKTax,
[JaHHbIX, HABNOAEHUAX U YTBEPKAEHUAX, MPeaaraTb KPUTEPUN AN BbIABAEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYMIA;

® [OeNaTb BbiBOAbI C UCNMNOJ/1Ib30BaHMEM 3aKOHOB JNIOTMKKN, 0eAYKTUBHbLIX U UHOAYKTUBHbIX
ymoaaxmoquMﬁ, yMO3aKJ'II'OHEHMl\;1 Nno aHaNoruu,

e pa3bupaTtb A0Ka3aTeNbCTBA MaTEMATUUYECKUX YTBEPKAEHMUI (MpAMbIe 1 OT MPOTUBHOIO),
NPOBOAUTb CAMOCTOATEIbHO HEC/IOXHbIe A0Ka3aTeNbCTBa MaTeMaTUYECKUX GaKToB,



BbICTPAMBaTb aprymeHTaLmio, NPMBOAUTL NPUMEPBI M KOHTPNPUMEpPbI, 060CHOBbIBaTb
COOCTBEHHbIE pacCyXKaeHus;

e BblbMpaTb cnocob pelleHna y4ebHOM 3a4a4m (CpaBHMBaTb HECKO/IbKO BapnaHTOB pelleHus,
BbIBMpaTb Hanbonee NOAXOAALLNIN C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEpUEB).

BazoBble UccnefoBaTenbCKMe AeNCTBUA:

®  1CMNO/b30BaTb BONPOCHI KaK UCCef0BaTeNbCKUIA MHCTPYMEHT NO3HaHUA, GOpPMyanpoBaTh
BOMpPOChI, GUKCUpyloLWme NpoTuBopeyne, npobaemy, CamoCTOATENbHO YCTaHaBANBaATb MCKOMOE
W faHHoe, opMMPOBaATL FMNOTE3Y, APIrYMEHTMPOBATL CBOK NO3ULMIO, MHEHUE;

® pPOBOAUTbL MO CAMOCTOATE/IbHO COCTAaBIEHHOMY NaHY HEC/I0XKHbIN 3KCNepUMeHT, Hebosblloe
nccneoBaHMe No YCTaHOBNEHUIO 0COBeHHOCTe MaTemaTnYeckoro o6beKkTa, 3aBMCMMOCTEN
06BEKTOB MeKay cobol;

e camocToATesIbHO GopMyanpoBaTb 0606LLLEHNA 1 BbIBOAbLI MO pe3y/ibTaTam NpoBeAEHHOro
HabnloAeHNA, UccNefoBaHNUs, OLEHNBATb AOCTOBEPHOCTb NOJIyYEHHbIX pe3y/bTaToB, BbIBOAOB
n o0bobueHn;

® TPOrHO3MpoBaTb BO3MOXHOE pa3BUTUNE NPoLUECCa, a TaKXKe BblABUIaTb NPeanoaoxKeHnAa o ero
Pa3BUTUN B HOBbIX YC1OBUAX.

PaboTa c MHpopmaumeii:

®  BbIIBAATb HEAOCTATOYHOCTb M M3OLITOYHOCTb MHPOPMALMU, AaHHbIX, HEOOXOANMbIX A5
peleHuns 3agauu;

e Bbl6MpaTh, aHANM3NPOBATbL, CUCTEMATM3NPOBATL N MHTEPNPETUPOBATL MHOPMALLUIO
pa3NNyHbIX BUAOB M pOpM NpeacTaBieHuUs;

e BblIOMpaTb GopMy NpeacTaBAeHN MHOOPMALUM U NANOCTPUPOBATL PeLlaeMble 33434M
cXemamu, Auarpammamm, MHoM rpadmKoi n nx KombUHaunamu;

®  OLEHMBaTb HaAEXHOCTb MHPOPMALMKN NO KPUTEPUAM, NPEANOKEHHbBIM YUMTENEM UK
chopMYyNMPOBAHHBIM CAMOCTOATE/IbHO.

KOMMYHUKATUBHbIE YHUBEPCa/IbHbIE Y4ebHble AelCTBUA:

L BOCNPUHMMATb U d)OpMyﬂVIpOBaTb CyXAeHunA B COOTBETCTBUUN C YCZIOBUAMU U LLenAMU 06UJ,EHVIH,
ACHO, TOYHO, I’PAaMOTHO BblpPaXaTb CBOKO TOYKY 3peHUNA B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb
NOACHEHMA NO XOo4Yy peweHnA 3a4a4n, KOMMEHTUPOBATb ﬂOﬂy‘-IeHHbIVI pe3ynbTar,

e B Xoge obCcyAeHUA 3a4aBaTb BONPOCHI MO CyLWecTBY 0bcy»Kaaemoi Tembl, Npobaemsl,
pelaemoit 3a4a4u, BbICKa3biBaTb MAEU, HalleleHHble Ha NOUCK peLleHns, CONoCcTaBAATb CBOU
CYMKAEHUA C CYXKAEHUAMM APYTUX YYaCTHUKOB AManora, obHapy»KmnsaTtb pasiMume n cxoacTso
no3uunii, B KOppekTHOM dopme GopMyIMPOBaTb Pa3HOI/IacuA, CBOM BO3PAXKEHUS;



® MpeAaCTaBNATb Pe3y/ibTaTbl PELIeHUs 334a4M, SKCNEPUMEHTA, UCCIEA0BAHUA, MPOEKTA,
CaMOCTOATE/IbHO BbI6GMPaTb GOPMAT BbICTYNEHUA C YY4ETOM 33434 NPE3EHTaLUM U
0CcobeHHOCTeM ayanuTopuu;

° NOHUMATb U UCNONb30BaTb NPEMMYLLECTBA KOMaH,D,HOVI n MH,D,MBM,D,yaﬂbHOl)'I paGOTbI npu
peweHnn yLIe6HbIX MaTeMmaTn4eCKknxX 3agay;

® MpPUHMMaTb Lle/Ib COBMECTHOW AeATeNbHOCTH, N1aHNPOBaTb OpraHM3aLmMio COBMECTHOM paboThl,
pacnpeaenatb BUAbl paboT, AorosapmBaTbhca, 06Cy»KAaTh NpoLecc U pesynbtaT paboTsl,
0606LLaTb MHEHMA HECKOIbKUX Nt0AeN;

®  y4yacTBOBaTb B rPynnoBbix Gopmax paboTbl (0bCy:KaAeHUs, 0BMEH MHEHUAMU, MO3FOBble
LWUTYPMbl U APYrue), BbIMOJHATL CBOIO YacTb PaboTbl M KOOPANHUPOBATL CBOM AENCTBUSA C
APYrMMU YleHaMM KOMaHZAbl, OLLeHMBaTb KayecTBO CBOEro BK/aAa B 06U NPoAYKT No
KpuTepuam, cGopmMynnmpoBaHHbIM y4aCTHUKaMKN B3aUMOAENCTBUA.

PerynatuBHble yHUBEpPCabHble yuebHble AelcTBUA

CamoopraHusaumsa:

®  CaMOCTOATE/NIbHO COCTaB/ATb MJIaH, aArOPUTM peLleHns 3a4a4m (Man ero 4acTb), BbibMpaTthb
Cnocob pelleHnnA ¢ yYY4ETOM UMEIOLLIUXCA PECYPCOB M COBCTBEHHbIX BO3MOMXKHOCTEMN,
apPrymeHTMpOBaTb M KOPPEKTUPOBATL BapUaHTbl PeLeHU C yY4ETOM HOBOM MHPOPMaLUK.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:

e BNageTb cnocobamm camonpoBeEpPKU, CAMOKOHTPOAS NpoLecca 1 pesyabTaTa peleHuns
MaTeMaTUYeCcKol 3a4a4m;

® npeaBuaEeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU peLleHnmn 3a4a4n, BHOCUTb
KOPPEKTUBbLI B AeATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbCTB, HalAEHHbIX OLWNOOK,
BbISIB/IEHHbIX TPYAHOCTEN;

® OLEHMBaATb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTU NOCTaBAEHHON LEen 1 YCA0BUAM,
06bACHATL NPUUNHDBI AOCTUMEHMA UAU HEAOCTUMKEHUA LIEIN, HAXOANUTb OWMBKY, AaBaTb OLUEHKY
NPMOBPETEHHOMY ONbITY.

MPEOAMETHBbIE PE3Y/IbTATHI

K KOHUy 06y4eHuMA B 7 Knacce obyyatowmitca NoNyyunT caeaytolme npeameTHble pesynbTathl:

YuTatb nHbOpMaLMIO, NpeacTaBieHHYI0 B Tabaunuax, Ha Anarpammax, NpeactaBnaTb JaHHbIe B BUAE
Tabauu, CTpouTb Anarpammobl (CTonbuKosble (cTonbuaTbie) U Kpyrosble) MO MaccuBam 3HaYEHUNA.



Onu1cbIBaTb M MHTEPMNPETUPOBATL peasibHble YNC/IOBbIE AaHHbIe, NPeACTaB/eHHbIe B Tabanuax, Ha
Anarpammax, rpadumkax.

Mcnonb3oBaTb 419 ONUCAHUA AaHHbIX CTAaTUCTUYECKNE XapaKTEPUCTUKIU: cpeaHee apudmeTuyeckoe,
meamnaHa, Haubosbllee U HaMMeHbLLEee 3HAYeHUs, pa3max.

MUmeTb npeacrasneHne o cnyqaﬁHoﬁ MU3MEHYNBOCTUN Ha Npumepax UeH, ¢M3VI‘-IECKMX BE€/INYUH,
daHTponomMmeTpunuyeCknx AaHHbIX, UMeTb NpeacTaBieHne o CTaTUCTUYECKOM yCTOVI‘-WIBOCTVI.

K KOHLy 0byyeHuMA B 8 Knacce 0byyatoWMnca NoayumT cnegytowme npeamMmeTHble pesyabTaThl:

MN3BnekaTb M Npeobpa3oBbiBaTh MHGOPMaLMIO, NPEACTaBAEHHYIO B BUAe Tabauvu, guarpamm, rpadpmKkos,
npeacTaBAATb AaHHbIE B BUAE Tabauu, guarpamm, rpapuKkos.

OnucbIBaThb AaHHbIE C MOMOLLbIO CTaTUCTUYECKUX NOKa3aTeei: CpeaHUX 3HaYeHU U Mep paccemBaHus
(pasmax, ancnepcuna U cTaH4APTHOE OTK/IOHEHMe).

HaxoauTb 4acTOTbl YACNOBbIX 3HAYE€HMIN U YAacTOTbl COObLITUIA, B TOM YMCAEe NO pe3ysibTaTam U3MepPeHuit 1
HabnoaeHUN.

Haxoautb BEPOATHOCTU cnyanlelx cobbITHIA B onbITax, 3HaA BEPOATHOCTU 3I1IEMEHTAPHDbIX CO6bITMl‘;1, B
TOM 4YucCne B ONbiTax C PaBHOBO3MOXXHbIMU 3/1IEMEHTAPHbLIMUA cobbITUAMM.

Mcnonb3oBaTh rpaduyeckre MoAeNn: 4ePeBo CAy4aliHOro aKCNepMMEHTa, guarpaMmel ditnepa,
yncaoBas NpAmas.

OnepunpoBaTb NOHATUAMM: MHOXKECTBO, MOAMHOXECTBO, BbIMO/IHATL ONepaLnm Ha4 MHOXECTBaMM:
O6'be,£l,MHEHMe, nepecevyeHne, ooNosIHEHNE, NEPEYHNCNATDL 3/IEMEHTbI MHOXECTB, MPUMEHATb CBOMCTBA
MHOXecCTB.

Mcnonb3oBath rpadmyeckoe npeacTaBieHne MHOMKECTB M CBA3EN MexXay HUMM AR ONUCaHuA
NPOL,ECCOB U ABAEHMUI, B TOM YMC/Ie NPU peLeHnN 33434 U3 APpYrux y4ebHbIX NpegMeToB U KYpCoB.

K KoHUy 06yuyeHuMs B 9 Knacce obyyarowmiica NoNyyYmT ciepytolme npegmeTHble pesynbTathl:

M3BnekaTb U NPeobpasoBbiBaTb MHGOPMALMIO, MPEACTABNEHHYIO B Pa3/IMYHbIX UCTOYHMKAX B BUAE
Tabauu, anarpamm, rpadpuKos, NpeacTaBAaTb AaHHble B BUAe Tabauu, anarpamm, rpaduKos.

Pewwatb 3a4aun opraHM3oBaHHbIM NepebopomM BapmnaHTOB, a TaK»Ke C UCMO/1b30BaHNEM KOMBUHATOPHbIX
npasua n MeToA0B.

Ncnonb3oBaTb onucaTebHble XapaKTePUCTUKKN ANA MACCUBOB YNCNOBbIX AaHHbIX, B TOM YUCAe cpeaHue
3Ha4YeHNA N MepPbl paccenBaHUA.

HaxoanTb 4acTOTbl 3HAYEHMI M YACTOTbI COOLITMA, B TOM YMC/Ie NOJIb3YACh pe3ynbTaTaMmn NPoBeaEHHbIX
nU3MepeHuin n HabaeHnin.

HaxoanTb BEPOATHOCTU CyYaliHbIX COBLITUI B M3YYEHHbIX OMbITaX, B TOM YUC/E B OMbITax C
PaBHOBO3MOXHbIMW 3N1EMEHTAPHbBIMU CODLITUAMM, B CEPUAX UCMbITaHUI 4,0 NEPBOro ycnexa, B cepuax
ncNbITaHUN bepHynnun.



MimeTb NpeacTaBaeHNE O C/IyYalHOM BENIMYMHE W O pacnpeaesieHnn BepoATHOCTEN.

MmeTb npeactaBneHne o 3akoHe 60/bLLINX YMcen Kak O MPoABAEHUM 3aKOHOMEPHOCTM B CyYaitHOM
M3MEHYMBOCTM 1 O PO/IU 3aKOHa 60/IbLUNX YMCen B Npupoae 1 obluecTse.



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunyecrtso yacos
DNIeKTPOHHble (undpoBsble)
Ne n/n HavmeHoBaHMWe pa3genos M Tem NPorpaMmmel
Beero KOHTpOnbHbIe MpaKTnueckue obpasoBaTte/ibHble pecypchl
paboTbl paboThbl
1 [MpeacraBneHmne AaHHbIX 7 2 bubnnorexa LIOK
PeA A https://m.edsoo.ru/7f415fdc
2 OnucatenbHas CTaTUCTUKA 8 1 bubnvorexa LIOK
https://m.edsoo.ru/7f415fdc
3 CnyyaitHasA N3MEeHUYMBOCTb 6 1 bubnorexa LIOK
y https://m.edsoo.ru/7f415fdc
4 BseseHue B Teoputo rpados 4 bubauorexa LIOK
& P P https://m.edsoo.ru/7f415fdc
5 BepoAaTHOCTb U YacToTa c/y4aliHOro cobbITUA 4 1 bubnnorexa LIOK
P y https://m.edsoo.ru/7f415fdc
Bubnanorteka LOK
6 06o06LleHne, cuctematTmsaumsa 3HaHUN 5 2
- 4 https://m.edsoo.ru/7f415fdc
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 2 5



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

8 KNIACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHWe pa3aenios v Tem Nporpammbl
Beero KOHTpOnbHbIE MpaKkTnyeckume obpasoBaTtesibHble pecypchl
paboTbl paboTbl
1 MoBTOpEHME Kypca 7 Knacca 4 bubamorexa LIOK
P vp https://m.edsoo.ru/7f417{b2
5 OnucaTtenbHas cTaTUCTUKA. PaccenBaHue 4 Bbubnunoteka LOK
OaHHbIX https://m.edsoo.ru/7f417fb2
3 MHOMKECTEa 4 Bubnanorteka LLOK
https://m.edsoo.ru/7f417fb2
4 BepoATHOCTb Cy4aHOro cobbiTuA 6 1 bubamoreka LIOK
P y https://m.edsoo.ru/7f417{b2
5 BeeaeHue B Teoputo rpacdos 4 bubanoreka LIOK
A P P https://m.edsoo.ru/7f417fb2
Bubnanorteka LOK
6 CnyvaiHble cobbiTmA 8
y https://m.edsoo.ru/7f417fb2
7 0606ueHne, cucTeMaTU3aLUUA 3HAHUIA 4 2 bubamoreka LIOK
W ! 4 https://m.edsoo.ru/7f417fb2
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 2 1



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

9 KNIACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTenibHble pecypchbl
paboTbl paboThbl
1 [MoBTOpPEHME KypCca 8 Knacca 4 bubnmorexa LIOK
P vP https://m.edsoo.ru/7f41a302
Bubnnoteka LOK
2 dnemeHTbl KOMBUHATOPUKMU 4 1
P https://m.edsoo.ru/7f41a302
3 [eomeTpumyecKasa BepOATHOCTb 4 bubnmorexa LIOK
P P https://m.eds00.ru/7f41a302
4 McnbiTanua beprynnm 6 1 bubswmotexa LIOK
PHY https://m.edsoo.ru/7f41a302
5 Cny4yaliHas BennUMHa 6 bubnmorexa LIOK
y https://m.edsoo.ru/7f41a302
Bubnnoteka LOK
6 0606LWeHne, KOHTPOb 10 1
- P https://m.edsoo.ru/7f41a302
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 1 2



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

MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konunyectso yacos
OaTa INEeKTPOHHbIE LundpoBbIe
Ne n/n Tema ypoKa
Beero KoHTposbHbIe MpaKkTnueckmne n3yyeHus obpa3oBaTesnibHble pecypchl
paboTbl paboTbl
1 MNpeactaBneHne gaHHbIX B Tabanuax 1 bubauotexa LIOK
pea a 4 https://m.edsoo.ru/863ec1f8
5 MpaKTuyeckue BblMUCAEHMA NO 1 Bubnnoteka LOK
TabAMYHBbIM AAHHbIM https://m.edsoo.ru/863ec324
3 N3BneyeHne 1 MHTepnpeTauma 1 Bubnunoteka LLOK
TabINYHbIX AaHHbIX https://m.edsoo.ru/863ec78e
4 MpakTnyeckas pabota "Tabanup!" 1 1
lpaduueckoe npeacTaBieHne AaHHbIX B
5 BE de) K rOBblxpc:)n6MKosb|xA 1 bubauorexa LIOK
A KpY ’ https://m.edsoo.ru/863ed18¢
(cTonBuatbix) gnarpamm
6 YTeHne n nocTpoeHue anarpamm. 1 Bubnunoteka LLOK
Mpumepbl agemorpaduyecknx guarpamm https://m.edso00.ru/863ed602
N Y Bnubnnoteka LIOK
7 Mpaktnuyeckas pabota "Ounarpammbl 1 1

https://m.edsoo.ru/863ed72e



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

Yucnosbie Habopbl. CpeaHee

Bubnnoteka LLOK

8
apudmeTuyeckoe https://m.edso0o0.ru/863ed846
9 Yucnosbie Habopbl. CpeaHee Bubnnoteka LLOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
10 MegamaHa uncnosoro Habopa. Bbubnunoteka LOK
YcTOoM4MBOCTb MeguaHbl https://m.edsoo.ru/863edb3e
1 MepmaHa uncnosoro Habopa.
YCTOMUYMBOCTb MenaHbl
1 MpaKTuyecKkas pabota "CpegHue Bubnnoteka LLOK
3HaYeHua" https://m.edsoo.ru/863edcba
13 Hanbonblee 1 HaMMeHbLLee 3HAYeHUS Bbubnunoteka LOK
yncnosoro Habopa. Pasamax https://m.edsoo.ru/863ee07a
1 Hanbonbluee n HaMMeHblUee 3Ha4YeHUs
yncnosoro Habopa. Pasmax
1s Hanbonbluee U HAMMEHbLUEe 3HaYeHUs
yncnosoro Habopa. Pasmax
KoHTponbHasA pabota no Temam
16 "MpepcTaBneHme AaHHbIX bubnnoreka LIOK
ped A B https://m.eds00.ru/863ee390
OnucaTtenbHasn cTaTUCTMKA
. Bubnnoteka LOK
17 CnyyaliHas U3MEHUYMBOCTb (Mpumepbl)

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



https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Bubnnoteka LLOK

18 YacToTa 3HauYeHUn B maccuBe AaHHbIX
A https://m.edsoo.ru/863ee69c
19 FOVANUDOBKS Bubnanoteka LOK
pynnvp https://m.edsoo.ru/863e€9d0
20 fmcTorpammbl
21 fmcTorpammbl bubauotexa LIOK
P https://m.edsoo.ru/863eeelc
2> MpaKTuyecKkas pabota "CnyyanHas Bubnunoteka LLOK
N3MEHY1BOCTb" https://m.edsoo.ru/863eecc8
»3 lpad, BepluimHa, pebpo. MNpeacraBneHune Bubnnoteka LLOK
3a4a4m ¢ nomoulpbto rpada https://m.edsoo.ru/863eef52
CreneHb (BaNE€HTHOCTb) BEPLUMHbI.
24 Yucno pébep n cymmapHas cTeneHb bubauorexa LIOK
pebep ey P https://m.edsoo.ru/863efOba
BepLwmH. Llenb v unKn
55 Uenb n umkn. MyTb B rpade. Bubnnoteka LLOK
MpeacTaBneHne o cBA3HOCTU rpada https://m.edsoo.ru/863ef236
26 MpeactaBneHne 06 OPUEHTUPOBAHHbBIX Bubnnoteka LLOK
rpagax https://m.edsoo.ru/863ef3b2
27 CnyyaliHblli onbIT U cay4YaliHoe cobbiTue bubauorexa LIOK
y y https://m.edsoo.rw/863ef4d4
bubnnoteka LLOK
28 BepoaTHOCTb M YacToTa cobbiTua. Ponb

MaioBepPOATHbIX N NPaKTUYECKN

https://m.eds00.ru/863ef646



https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c

[0CTOBEPHbIX COBbITUI B Npupoae U B
obuecrse

MoHeTa 1 urpanbHaa KOCTb B TEOPUMN

29 . 1
BEpOATHOCTEN
30 MpaKkTuyeckas pabota "YactoTa 1 Bbubnunoteka LOK
BblNnageHus opna" https://m.edsoo.ru/863ef8a8
KoHTponbHas paboTa no Temam
31 "CnyyaiiHasa usmeH4MBoCTb. [padbl 1 bubauotexa LIOK
y . - Paghl. https://m.eds00.ru/863f0186
BeposaTHOCTb cnyyaiHoro cobbiTns"
32 MosTopeHue, 0606LLeHNE. 1 Bubnunoteka LOK
MpeactaBneHne AaHHbIX https://m.edsoo.ru/863efa24
33 MoBTOpeHMe, 0606LLEHNME. 1 Bubnanoteka LLOK
OnucaTtenbHas cTaTUCTUKA https://m.edsoo.ru/863efbaa
34 MoBTOpeHue, 0606LLeHNE. BepoATHOCTb 1 Bubnnoteka LLOK
Cny4yamHoOro cobbiTus https://m.edsoo.ru/863efecO
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 34



https://m.edsoo.ru/863efec0
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8

8 KNIACC

Konunyectso yacos
HaTa DNeKTPOHHble undpoBble
Ne n/n | Tema ypoKa
Beero KoHTposibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTenbHble pecypchbl
paboTbl paboTbl

1 MpeactaBneHne gaHHbIX. OnucatenoHasn 1 Bubnunoteka LLOK
CTaTUCTUKA https://m.edsoo.ru/863f029¢

5 CnyyaliHas usmeH4nBoCTb. CpeaHue 1 Bubnunoteka LOK
yncnosoro Habopa https://m.edsoo0.ru/863f03fc

3 CnyyaliHble cobbiTua. BepoaTHocTn n 1 Bubnunoteka LLOK
4acToTbl https://m.eds00.ru/863f0578

4 Knaccmnueckne mogenu Teopmn 1 Bubnunoteka LLOK
BEPOATHOCTEN: MOHETA M UrPasibHas KOCTb https://m.edsoo.ru/863f076¢

5 OTKNOHEeHunA 1 bubamorexa LOK
https://m.edsoo.ru/863f0a50

6 Advcnepcus yncnosoro Habopa 1 bubamorexa LOK
P P https://m.edsoo.ru/863f0a50

7 CTaHOapTHOE OTK/IOHEHME YMCN0BOTO 1 Bubnunoteka LLOK
Habopa https://m.edso0.1ru/863f0bfe

8 Anarpammbl paccenBaHumA 1 bubamorexa LOK
P P https://m.edsoo.ru/863f0eabd



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

Bubnnoteka LLOK

afieMeHTapHbIMK cobbiTuaAMK. Cy4daliHbin

9 MHOXecTBO, NOAMHOMKECTBO
A https://m.edso00.ru/863f1180
Onepaumm Haf MHOXKECTBAMM:
10 obbeanHeHWe, NnepeceyeHune bubuotexa LIOK
A ,nep ! https://m.edsoo.ru/863f143¢
[OMONHEHWE
CBolicTBa onepaumii Haf, MHOMXKECTBAMMU:
Bubnnoteka LOK
11 nepemecTuTesibHoe, CoYeTaTe/IbHOE,
https://m.edsoo.ru/863f1784
pacnpenenntenbHoe, BKIOYEHUS
12 lpadmyeckoe npencTaBaeHME MHOXKECTB bubnunoreka LIOK
P PEA https://m.eds00.1ru/863f198c
13 KoHTponbHasa paboTa no Temam
"Cratuctmka. MHoxecTsa"
14 dnemeHTapHble cobbITnA. CnyyaiHble Bubnnoteka LLOK
cobbITuA https://m.edsoo.ru/863fldec
15 BnharonpuAaTcTBylOLWME 3/IeMeHTapHble Bubnunoteka LOK
cobbITHA. BepoaTHOCTU cobbITHIA https://m.edsoo.ru/863f1dec
16 BharonpuATcTBylOLWME 3/IeMEHTapHble Bubnunoteka LLOK
cobbITHA. BepoATHOCTM cObbITUI https://m.eds00.ru/863f1{72
OnbITbl C PAaBHOBO3MOKHbIMU
17 anemeHTapHbIMKU cobbITUAMU. CyYanHbIn bubamorexa LOK
P el https://m.edsoo.ru/863f21ca
Bbl6OP
18 OnbITbl C PaBHOBO3MOKHbIMM

Bubnnoteka LLOK



https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180

BbIOOP

https://m.edsoo.ru/863f21ca

MpaKTuyecKkas pabota "OnbITbl €

Bubnnoteka LLOK

19 ABHOBO3MOXHbIMM 3/IeMEHTaPHbIMM
P \ P https://m.edsoo.ru/8631235a
cobbiTnaMM
Bubnnoteka LLOK
20 epeso
Aep https://m.edsoo.ru/86312a4e
CBolicTBa AepeBa: e4MHCTBEHHOCTb NyTH,
21 C eCTBOIfaHpMG BMCilL‘-IeVI BEPLUNHDI c:;mb bubanoreka LIOK
yi P " https://m.edsoo.ru/863f2bac
MeX Ay YNCNOM BEPLUUH M YncioM pEbep
22 MNpaBuaO YMHOXKeHMUA bubnnoreka LIOK
P ¥ https://m.edsoo.ru/863f2cd8
23 MpaBnIO YMHOXKeHMA bubauorexa LIOK
pasnoy https:/m.edsoo.ru/863f2e36
24 MpoTMBONONOXKHOE COBbITME bubuotexa LIOK
P https://m.edso0.ru/863f2{8a
55 Ounarpamma ditnepa. O6beanHeHMe 1 Bubnunoteka LOK
nepeceyeHune cobbITUii https://m.edsoo.ru/863f3214
26 HecoBmecTHble cobbiTusa. Popmyna Bubnnoteka LLOK
CNOXKEHUA BEPOATHOCTEM https://m.edso0.ru/863f3372
27 HecoBmecTHble cobbiTna. Popmyna Bubnnoteka LLOK
CNOXEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3764
28

MpaBUIO YMHOMKEHNA BEPOATHOCTEN.

Bubnunoteka LLOK



https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca

YcnoBHasA BepoATHOCTb. HesaBrcKMMble
cobbiTna

https://m.edsoo.ru/863{38ae

MpaBUIO YMHOMKEHNA BEPOATHOCTEN.

bubnnoteka LLOK

29 YcnoBHasA BepoATHOCTb. HesaBucumble 1
P https://m.eds00.ru/863{3b06
cobbITuA
30 MNpeacraBneHne cnyvyamHoro 1 Bubnunoteka LLOK
3KCnepumeHTa B BUAe AepeBsa https://m.edsoo.ru/863f3cbe
31 MpeacTaBneHne cayvyaitHoro 1 Bubnnoteka LLOK
3KCMepMMeHTa B BUAE AepeBa https://m.edsoo.ru/863{3f20
MNoBTopeHue, 060bLLEHME.
32 MNpeactaBneHne gaHHbIX. OnucatenbHaa 1 bubauorexa LIOK
Pea A ' https://m.edsoo.ru/863f4128
CTAaTUCTMKA
33 MNoBTopeHue, obobLieHme. padbl 1 bubauorexa LIOK
P ’ - P https://m.edsoo.ru/863f4312
KoHTposnbHan paboTta no tTemam
34 "CnyyaiiHble cobbiTus. BeposaTHOCTb. 1
padbi"
OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 34



https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f38ae

9 KNIACC

Konunyectso 4yacos

HaTa DNeKTPOHHble undpoBble
Ne n/n Tema ypoka
Beero KoHTposibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTenbHble pecypchbl
paboTbl paboTbl
1 MpeacrasneHne gaHHbIX 1 bubamorexa LOK
Pea A https://m.edsoo.ru/863f47ea
2 OnucaTtenbHana CTaTUCTUKA 1 bubamorexa LOK
https://m.edsoo.ru/863f47¢ea
3 Onepauum Hag, cobbITUsMU 1
4 HesaBucmmocTb cobbiTui 1
5 KombunHaTopHOE NpaBUI0 YMHOMKEHUSA 1 bubamorexa LOK
pHO® TP y https://m.edso0.ru/863f4e16
6 MepectaHoBKKU. PaKkTOpUnan. CoyetaHuA 1 Bubnnoteka LLOK
M YMCJI0 COYETaAHUMN https://m.edsoo.ru/863f4el6
7 TpeyronbHUK MNMackana 1 bubamorexa LOK
pey https://m.edso00.ru/863f5014
MpaKTnyeckas paboTa "BbluncnerHune
8 BEPOATHOCTEN C UCNONb30BAHMEM 1 1 Bubnnoteka LLOK

KOMOUWHATOPHbIX GYHKLMIA SNEKTPOHHbIX
Tabaumu"

https://m.edso0.ru/863f5208



https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

eomeTpuyeckan BEPOATHOCTb.
Cny4yaiiHblit BbIBOP TOYKK U3 GUTYpbl Ha

Bubnnoteka LOK

cob6bITUIN B cepumn ucnbitaHnn bepHynnm

9
MAOCKOCTM, U3 OTPe3Ka, U3 Ayrm https://m.edsoo.ru/863f5884
OKPY»KHOCTH
FeomeTpunyeckaa BepOATHOCTb.

10 CnyyanHbIi BbIGOP TOUKM M3 GUrypbl Ha Bubnnoteka LLOK
MJI0CKOCTU, U3 OTPE3Ka, U3 Ayrm https://m.edsoo.ru/863f5a50
OKPY»KHOCTH
FeomeTpunyeckaa BepOATHOCTb.

1 CnyyanHbIi BbIOOP TOUKM M3 GUrypbl Ha Bubnnoteka LLOK
MJ0CKOCTU, U3 OTPE3Ka, U3 Ayrm https://m.edsoo.ru/863f5bfe
OKPY»KHOCTH
feomeTpunyeckaa BepOATHOCTb.

12 CnyvanHbIi BbIOOP TOUKM M3 GUTrypbl Ha Bbubnunoteka LOK
MAOCKOCTH, U3 OTPe3Ka, U3 Ayrm https://m.edsoo.ru/863f5¢10
OKPY»KHOCTK

13 UcnbiTaHme. Ycnex u Heyaada. Cepua Bubnnoteka LLOK
NCNbITaHM A0 NepPBOro ycnexa https://m.edsoo.ru/863{6162

14 UcnbiTaHme. Ycnex u Heyaada. Cepua Bbubnunoteka LOK
McnbITaHM A0 NepBOro ycnexa https://m.edso00.1u/863f6356

15 UcnbiTaHne. Ycnex u Heyaada. Cepua
McnbITaHMA A0 NepPBOro ycnexa

16 UcnbiTaHna bepHynnun. BepoaTHocTH Bubnnoteka LLOK

https://m.edsoo.ru/863f64d2



https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5884

UcnbiTaHna bepHynnun. BepoaTHocTn

Bubnnoteka LLOK

17
COBbITUI B CEpUM UCMbITaHUI BepHyaan https://m.eds00.1ru/863f6680
18 MpaKkTnyeckas paboTa "UcnbiTaHns Bubnnoteka LLOK
BepHynan" https://m.edsoo.ru/863f67de
19 Cny4yaitHas Be/IMYMHA U pacnpeaeneHme Bubnunoteka LOK
BEPOSATHOCTEMN https://m.edsoo.ru/863f6b44
20 MaTemaTnyeckoe oxugaHue m Bubnnoteka LLOK
ancnepcma cnyv4anHom BeanYMHbI https://m.edsoo.ru/863f6da6
Mpumepbl MaTeMaTUYECKOTo OXKUAAHUSA
21 KaK TeopeTM4ecKoro cpegHero sHayeHuA bubuorexa LIOK
P PeA https://m.eds00.ru/86316{86
BE/INYMHDI
22 MoHATHE 0 3aKOHe 6oNbLINX Yncen bubauorexa LIOK
https://m.edsoo.ru/863f72c4
»3 N3mepeHne BEPOATHOCTEN C NOMOLLbIO Bubnnoteka LLOK
yactoT https://m.edsoo.ru/863f7652
24 MpumeHeHWe 3aKoHa 60bLINX Yncen bubauotexa LIOK
P https://m.edso00.1ru/863f7116
55 0O606uleHMe, cUCTEMATMU3aLNA 3HAHUN., Bubnnoteka LLOK
MpeacTtaBneHne gaHHbIX https://m.edsoo.ru/863f783¢
26 0O606ueHne, cucTemaTmMsaLma 3HaHUN.

OnucaTtenbHan cTaTUCTUKA



https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6680

0O606u1ieHMe, CUCTEMATMU3ALNA 3HAHUN,

Bubnnoteka LLOK

27 MpepacTtaBneHne gaHHbIX. OnucaTesibHaA 1
PeA A https://m.edsoo.ru/863f893a
CTaTUCTUKA
28 0O6061eHne, cuctemaTusaLna 3HAHUN. 1 bubnnoteka LLOK
BepoaTHOCTb cay4yanHoro cobbiTus https://m.edsoo.ru/863f7ade
0O606uleHMe, cUCTEMATMU3ALNA 3HAHUN,
29 BepoaTHOCTb cayyanHoro cobbitma 1 bubnuorexa LIOK
P Y ' https://m.eds00.1ru/863f7c9¢
dnemeHTbl KOMBMHATOPMKM
30 0O606uieHMe, CUCTEMATMU3ALNA 3HAHUN, 1 Bubnnoteka LLOK
dNeMeHTbl KOMBUMHATOPUKM https://m.edsoo0.ru/863f7e¢54
0O606uieHMe, cUCTEMATU3ALUNA 3HAHUN,
31 dnemeHTbl KOMbUHaTopuKK. CnyyaHble | 1 bubnuorexa LIOK
pura. Ly https://m.edso00.ru/86318408
BE/IMYMHBI U pacnpeaeneHns
0O606uleHMe, cCUCTEMATMU3ALMA 3HAHUN.
32 Cny4yaliHble BeIMYUHbBI U 1 bubnuorexa LIOK
y https://m.edsoo.ru/863{861a
pacnpeaeneHus
33 MToroBas KOHTPO/IbHas paboTa 1 bubnmoreka LIOK
P P https://m.eds00.ru/863{8b56
34 0606uleHMe, cCUCTEMATU3ALNA 3HAHUI 1
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 34



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a

NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDBI
7 KNACC
Koz .
MpoBepsiemble NpeaMETHbIE Pe3y/ibTaTbl OCBOEHWUS OCHOBHOWM
npoBepsemoro .
obpasoBaTeNibHOM NPOrpammbl OCHOBHOMO 0bLero obpasoBaHus
pesynbTaTta
5 BepoATHOCTb 1 CTAaTUCTUKA
YuTtaTb MHOOPMaLMIO, NPeACcTaBAEHHYIO B Tabanuax, Ha guarpammas,
5.1 npeacTaBAATb AaHHbIE B BUAE TabauL, CTPOUTbL AMarpammsbl (CTON6UKOBbIE
(ctonbuatbie) M Kpyrosblie) N0 MaccMBam 3HaYEHUM
55 OnucbiBaTb U UHTEPNPETUPOBATL PeasibHble YUNCN0BbIE AaHHbIE,
' npeacraBAeHHble B Tabanuax, Ha Anarpammax, rpadpukax
Mcnonb3oBaTb A1A ONUCaHMA AaHHbIX CTAaTUCTUYECKUE XapPaKTEPUCTUKN:
5.3 cpeaHee apndmeTUYeCcKoe, meamaHa, Hanbobllee U HaMMeEHbLLEee 3HaYeH s,
pa3max
NmeTb NnpeacTaBieHUe o c/ly4ainHOM N3MEHUYMBOCTU HA NPUMEpPaX LEH,
5.4 OU3NYECKNX BEINMUYMH, aHTPONOMETPUYECKMX AAHHbIX, UMETb NPeACTaBNeHUE O
CTaTUCTUYECKOMN YCTOMHYMBOCTH
8 KNACC
Koga .
MNpoBepsemble NpegMeTHbIe Pe3y/ibTaTbl OCBOEHWUA OCHOBHOM
npoBepsieMoro .
obpasoBaTenbHOM NpPorpammbsl OCHOBHOrO 06uero obpasoBaHus
pesynbTaTta
5 BepoATHOCTb M CTAaTUCTUKA
M3BnekaTtb M Nnpeobpas3oBbiBaTb MHPOPMaALMIO, NPeACcTaB/leHHYIO B BUae
5.1 Tabnuu, aAnarpamm, rpapuKoBs, NpeacTaBAATb AaHHblIe B BUAe Tabanu,
anarpamm, rpadmkos
OnucbiBaTb AaHHbIE C MOMOLLbIO CTAaTUCTUUYECKUX MOKa3aTenem: cpeaHmx
5.2 3HaUYeHU N mep paccemBaHus (pasmax, ANCNEPCUA U CTaHaapPTHOE
OTK/IOHEHMe)
53 HaxoAnTb 4acTOTbl YNC/IOBbIX 3HAYEHWUIN N YaCTOTbl COObITMIA, B TOM YMCaE MO




pesy/ibTaTam U3MepeHuin U HabaogeHun
HaxoanTb BEpOATHOCTU C/ly4aliHbIX COBbITUIM B OMbITax, 3HaA BEPOATHOCTU
5.4 3/1IeMeHTapHbIX COBbITUIM, B TOM YMC/IE B OMNbITAaX C PaBHOBO3MOKHbIMMU
3/1eMeHTapHbIMMK CObbITUAMM
csg Mcnonb3oBaTb rpadpuyeckne mogenu: 4epeBo C/y4aiHOro aKCNepmumeHTa,
' AnarpaMmmbl dinepa, YMcaoBas npsmasn
OnepupoBaTb MNOHATUAMU: MHOXKECTBO, MOAMHOXECTBO; BbINOJIHATL ONepauum
5.6 Hajd, MHOXecTBamu: obbegMHEHME, NepeceyeHne, 4oNoJIHEHME; NePeYncnaTb
3/1eMEeHTbl MHOKECTB, MPUMEHATb CBOMCTBA MHOXECTB
Mcnonb3oBaTb rpaduyeckoe npeacTaBaeHne MHOXKECTB U CBA3EN MeX Ay HUMMU
5.7 ANR ONMcaHMA NPOLLECCOB M ABJEHWUIN, B TOM YNUC/IE NPU PELUEHMM 33434 U3
APYrUX y4ebHbIX NpeaMeToB U KYpCcoB
9 KNACC
Koa o
MpoBepsiemble NpegMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOM
npoBepaemoro .
obpasoBaTeNbHOM NPorpammbl OCHOBHOrO 06uero obpasoBaHus
pesynbTaTta
5 BepoATHOCTb 1 CTaTUCTUKA
MN3BnekaTb M Npeobpas3oBbiBaTb MHPOPMALMIO, NPeACTaBNEHHYIO B Pa3INYHbIX
5.1 MCTOYHMKAX B BUAE Tabaumu, anarpamm, rpapuKoBs, NpeacTaBaAaTb AaHHbIE B
BuAe Tabauu, guarpamm, rpapuKkos
5 PewaTb 3ag4a4M opraHM30BaHHbIM Nepebopom BapmMaHTOB, a TaK¥Ke C
' MUCNONb30BaHMEM KOMBUHATOPHbIX NPABUA U METOA0B
c3 Mcnonb3oBaTb onucaTeNbHble XapaKTEPUCTUKM 412 MAaCCMBOB YMCNOBbIX
' OAHHbIX, B TOM YMC/e CpeHNEe 3HaYEeHUA U Mepbl paccemBaHuns
4 HaxoauTb 4acToTbl 3HAYEHMIN N YACTOTbl COBObLITUA, B TOM YMC/IE NMONb3YACH
' pes3ybTaTamMu NPoBeAEHHbIX MU3MEPEHUI U HAabAAEeHN
HaxoanTb BEpOoATHOCTU C/yYaliHbIX COBLITUIM B M3yYEHHbIX OMbITax, B TOM YnUc/ie
5.5 B ONbITAaX C PaBHOBO3MOKHbIMM 3/1IeMEHTapPHbIMWU COBBLITUAMM, B CEPUAX
MCMbITaHWUI 00 NEepBOro ycnexa, B Cepmax UcnbiTaHmuin beprynnm
5.6 NmeTb NpeacTaBaeHne o Cly4anHOM BENYMHE U O pacnpeaeneHnm
BEPOSATHOCTEM




5.7

MmeTb NpeacTaBieHne o 3aKoHe HObLLMX YNCeN KaK O NPOsABAEHUN
3aKOHOMEPHOCTU B C/Iy4aiiHOM M3MEHUYMBOCTU M O POJIM 3aKoHa 6OMbLIMX Yncen
B Npupose n obuiectse




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC
Kopg, MpoBepsemMblt 3N1eMEHT CoAepPKaHUSA
5 BepoATHOCTb 1 CTaTUCTUKA
MpeactaBneHne gaHHbIX B BUAE Tabauu, anarpamm, rpadmkoBs. 3anosHeHne Tabaul,
£ 1 yTeHue 1 NOCTPoeHMe aMarpamm (CTONBMKOBbIX (CTONBYATbIX) U KPYroBbix). YTeHue
) rpadmKoB peanbHbIX Npoueccos. M3BneyeHne HPopmaLmm U3 guarpamm m Tabauu,
NCNoNb30BaHME N MHTepPNpPeTauns AaHHbIX
OnucaTenbHas CTaTUCTUKA: cpegHee apudmeTMyeckoe, MeanaHa, pasmax,
5.2 Hanbonbllee U HaMMeHbLLee 3HaYeHns Habopa YMCNOoBbIX AaHHbIX. MpuMepbl
CNy4aHOM U3MEHYMBOCTH
CnyyaliHblii 3KCnepnMeHT (onbIT) U ciydYaiHoe cobbiTue. BepoAaTHOCTb M YacToTa. Ponb
5.3 Ma/I0BEPOATHbIX M MPaKTUYECKU AOCTOBEPHbIX COBLITUI B NpUpoae U B obLiecTse.
MoHeTa 1 urpanbHas KOCTb B TEOPUM BEPOATHOCTEMN
lpad, BepluimHa, pebpo. CTeneHb BepwmMHbL. Yncno pébep n cymmapHas cTeneHb
4 BeplwmH. NMpeacTtaBneHne o cBA3HOCTM rpada. Llenn un umknbl. MNyTn B rpadax. Obxosa,
' rpada (ainepos nyTb). MNpeacrasneHne o6 opMeHTUpPoBaHHOM rpade. PelleHune 3a4au ¢
nomolupto rpados
8 KNACC
Koa MpoBepsieMblit SNEMEHT COAEPKaHUA
5 BepoATHOCTb 1 CTaTUCTUKA
5.1 MpeacTtaBneHne AaHHbIX B BUAe Tabany, guarpamm, rpadumkos
55 MHOKeCTBO, 3/IEMEHT MHOMKECTBA, NOgMHOXKecTBO. Onepaunm Hag MHOXKeCTBaMM:
' obbeanHeHWe, NnepeceyeHune, 4oNoNAHeEHNE
c3 CBoicTBa onepaymii Hag, MHOXKECTBaMM: NepeMecTUTENIbHOE, CoYeTaTeNbHoe,
’ pacnpenenntenbHoe, BKAOYEHNS
5.4 Mcnonb3oBaHuMe rpadmMyeckoro npeacTaBieHUa MHOXECTB /19 ONUCaHMA PeasibHbIX




NPOLLECCOB U ABIEHUI, NPU PeLLUeHUN 3a4au.
5c N3mepeHune paccemBaHuMAa faHHbIX. Jucnepcma u cTaHAapTHOE OTKJIOHEHME YNCNO0BbIX
' Habopos. [lnarpamma paccensaHmn
dnemeHTapHble cobbITUA cayyYaiHoro onbiTa. CayyaliHble cobbITUA. BepoaTHOCTH
6 Co6bITMIA. ONbITbl C PABHOBO3MOKHbIMW 31€MEHTAPHbIMM COObITUAMMK. Cny4yaliHblit
’ Bbl6op. CBA3b MeXAY MaIOBEPOATHBIMU U NPAKTUYECKU JOCTOBEPHLIMU COOLITUAMMU B
npupoae, obwecTse 1 HayKke
[Jepeso. CBOICTBA AepeBbeB: eANHCTBEHHOCTb MYTH, CYLLLECTBOBAHME BUCAYEN
5.7 BEPLUMHbI, CBA3b MEXAY YUCNOM BEPLUNH U YMCIOM pébep. MpaBnIO YMHOKEHMUS.
PeweHwne 3agay4 c nomouwpsto rpados
58 MpoTuBononoxHble cobbiTuA. Anarpamma Iiinepa. Ob6beanHeHMe U NepeceveHne
' cobbITUin. HecoBmecTHble cobbITUA. PopMyia CNOKEHUA BEPOATHOCTEN
5.9 YcnoBHasn BepoATHOCTb. MpaBMao yMHOXKeHMA. HesaBucumble cobbiTusa
5.10 MpepacTaBneHve skcnepuMeHTa B BUAE aepeBa. PelweHne 3aga4 Ha HaxoXKaeHne
’ BEPOATHOCTEN C MOMOLLBIO AepPeBa C/Iy4alHOro 3KCNepumMeHTa, Agnarpamm dinepa
9 KNACC
Kog, MpoBepAeMblli 3a1eMeHT coaepKaHmaA
5 BepoATHOCTb M CTAaTUCTUKA
51 MpeacraBneHne AaHHbIX B BUAE Tabauw, guarpamm, rpadukos, MHTepNpeTaLma AaHHbIX.
' YTeHune 1 nocTpoeHune Tabauu, gmarpamm, rpadmKoB No peasibHbIM AaHHbIM
5.2 MepecTaHoOBKM M paKTOpMan
53 CoueTaHuA 1 YUCNO CoYeTaHUI
54 TpeyronbHuK MacKkana. PeweHune 3a4a4 ¢ UCMO/Ib30BaHUEM KOMBUHATOPUKHK
55 eomeTpuryecKkan BepoATHOCTb. Cly4aiHbIv BbIOGOP TOUKM U3 GUTYpbl HA NIOCKOCTH, U3
' OTpe3Ka N N3 Ayru OKPYKHOCTU
5.6 NcnbitaHme. Ycnex u Heygada. Cepma ucnbliTaHMin 40 NEPBOro ycnexa
5.7 Cepus ucnbiTaHnt bepHynnn. BepoATHOCTU COBbITUIA B cepumM UCMbITaHUN BepHyanu




5.8 CnyyaiiHas BeNMYMHA U pacnpeneneHne BepoaTHOCTEN

59 MaTemaTuyeckoe oxkngaHue u gucnepcua. NMpnmepbl MaTeMaTUYECKOro OXMAAHUA KaK
' TeopeTUYEeCKOoro cpeaHero 3HauYeHA BENUUYUHbI

510 MaTtemaTnyeckoe oxKmaaHue u gucnepcma ciy4amHoOM BeNMYMHBI «4UC0 YCMEXOB B CEPUU
' ncnbITaHnn BepHyann»

511 MoHATME 0 3aKOoHe B6o/bLIMX Yncen. MamepeHne BepoATHOCTEN C MOMOLLLbIO YacToT. Posib n

3HaYeHne 3aKoHa 6oNbLINX YMCEeN B npupoae n O6I.Ll,eCTBe




NMPOBEPAEMbIE HA O3 MO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kog,
npoBepsaemoro
TpeboBaHuA

MpoBepaemble Tpeb60OBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHWUA OCHOBHOM
06pasoBaTeIbHOM NPOrpammMbl OCHOBHOTO 06Lero obpasoBaHmsA Ha ocHose ®FOC

YMmeHWe onepupoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOMXKECTBO, ONepaLymm Haz,
MHOXeCTBaMW; YMEHMEe onepupoBaTb NOHATUAMMK: rpad, cBA3HbLIN rpad, AepeBo,
UMK, NPUMEHSATb UX NPW pelleHnn 3a4a4; YyMeHWe UCnoib3oBaTb rpaduyeckoe
npeAcTaBAeHMEe MHOXECTB 41 ONUCaHMA peasibHbIX MPOLLECCOB U SIBIEHWUI, NpU
pelleHnn 3aga4 U3 Apyrux y4ebHbIx npeameTos

YMeHune onepupoBaTb NOHATUAMMU: onpeaeneHne, akcuoma, Teopema,
[0Ka3aTeNnbCTBO; yMEHME PAacno3HaBaTb MCTUHHbLIE W JIOXKHbIE BbICKa3blBaHMS,
NPUBOAUTb MPUMEPbLI U KOHTPNPUMEPbI, CTPOUTb BbICKa3blBaHUA U OTPULIAHMA
BbICKa3bIBaHUM

YMmeHMe onepupoBaTb NOHATUAMM: HATypPasbHOE YNCAO, NPOCTOE U COCTaBHOE
4YnCNo, 4ENNMOCTb HATYPaNbHbIX YACEN, MPU3HAKU AENMMOCTH, Lies1oe YNCNO,
MoAy b Yncna, obbIKHOBEHHaA Ap0bb 1 AecATUYHaAn Apobb, CTaHAAPTHbIN BUA,
yncna, paLMoHabHOE YUC/0, UPPALMOHANBHOE YMCN0, apUPMETUUYECKUN
KBaZpaTHbI KOPEHb; YMEHWNE BbINONHATb AEACTBMA C YUCNAMM, CPAaBHUBATb U
ynopaaoumBath Yncaa, NpeactaBaATb YNCAA HA KOOPAMHATHOM NPAMOM, OKPYIAsaTb
yncna; ymeHue genaTb NPUKMAKY U OLLEHKY pe3ybTaTa BblUUCIeHUM

YMeHune onepunpoBaTb NOHATUAMM: CTEMEHb C LLe/IbIM MOKa3aTeNem,
apMoMeTMUeCcKniA KBaApaTHbIM KOpeHb, MHOTOY/1eH, anrebpaundyeckan 4pobb,
TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypasibHOW cTeneHn 6onblue eanHULLbI;
YMEHME BbINOJHATb PacyéTbl No popmynam, NnpeobpasoBaHus Lenbix, pobHo-
PaLMOHANbHbIX BbIPAXKEHWUI N BbIPAXKEHWUI C KOPHAMM, Pa3I0KEHNE MHOroYNeHa
Ha MHOXUTE/M, B TOM YMC/IE C UCNOJb30BaHMeM GOPMY Pa3HOCTU KBaApaTos U
KBaZpaTta CYMMbl U PasHOCTH

YMeHWe onepupoBaTb NOHATUAMM: YNCIOBOE PABEHCTBO, YPaBHEHWE C OAHOW
nepemeHHOM, YNCN0BOE HEPABEHCTBO, HEPABEHCTBO C NePEMEHHOM; yMeHMe
pewaTb ANHelHbIe U KBaJpaTHble ypaBHEHUA, APOOHO-paLMOHaNbHbIE YPaBHEHMA
C O4HOM NepeMeHHOM, CUCTEMbI ABYX TMHENHDbIX YPAaBHEHUN, TNHEHbIE
HepaBEHCTBA M UX CUCTEMbI, KBagpaTHble U APO6HO-PALMOHA/IbHbIE HEPABEHCTBA C
OZHOM NepeMeHHOM, B TOM YMC/Ie NPU PeLIeHUN 33434 U3 APYTUX NPeAMETOB U
NPaKTUYECKMX 33434; YMEHME NCMOb30BATb KOOPANHATHYIO NPAMYIO U
KOOPAMHATHYIO NNOCKOCTb A1A U306paXKeHNA peLleHNn ypaBHEHWN, HEPABEHCTB U
cmctem

YMeHne onepmnpoBaTtb NOHATUAMM: QYHKLMSA, rPadUK GYHKUMUU, HYAU QYHKLMM,




NPOMEKYTKM 3HAKOMNOCTOAHCTBA, MPOMENKYTKM BO3pacTaHuA, ybbiBaHuUA,
Hanbosbluee N HaMMeHbLLee 3HaYeHMA GYHKLMK; YMEHME ONepupoBaTb
NOHATUAMM: NPAMAA NPONOPLNOHANBHOCTb, IMHENHAA PYHKLUUSA, KBaZPATUYHAA
byHKUMA, 0bpaTHasA NponopLmMoHanbHOCTb, Napabona, runepbona; ymeHne cTpouTb
rpaduKkm pyHKUMN, UCNONb30BaTb rpadmKKM ANa onpeaeneHma CBOMCTB NPOLECCOB U
3aBUCMMOCTEN, ANA peLleHns 3aay U3 gpyrux y4ebHbIx NpeaMeToB U peasibHoM
U3HU; YMEHME BbIpaXKaTb GOPMYNaMM 3aBUCMMOCTU MEKAY BEMUMHAMM

YMeHne onepmnpoBaTb NOHATUAMM: NOC/NEAOBATE/NbHOCTb, apudMeTUYECKan U
reomeTpuyecKas Nporpeccum; ymeHue Ucnob3oBaTb CBOMCTBA
nocnegosaTesibHOCTeN, GOPMYibl CyMMbl M 0BLLETO YieHa NPU peLleHnn 3a4a4, B
TOM YMcCAe 33434 U3 APYrMX y4ebHbIX NPeAMETOB U peasibHOM KU3HU

YMeHMe peluaTh 3a4a4m pasHbiX TUMOB (B TOM YMC/e Ha NPOLEHTbI, 40N U YacTy,
ABUXKeHue, paboTy, LeHy TOBapOB M CTOMMOCTb MOKYMOK W YCAYT, HAN0ru, 3a4a4un
13 061aCTM yNpaBAEHUA INYHBIMU U CEMEVHBIMUN GUHAHCAMM); YMEHUE COCTABAATb
BblpaXKeHMWsA, ypPaBHEHUSA, HEPaABEHCTBA M CUCTEMbI MO YC/OBMIO 33434,
nccnenoBaThb NoJlyYyeHHoe peleHre U OUEeHNBaTb NPaBAoNoL406HOCTb NOYYEHHbIX
pe3ynbTaToB

YmeHue onepupoBaTtb NOHATUAMM: GUrypa, TOUKA, OTPE3OK, NPAMAs, y4, TOMaHas,
YFOJl, MHOTOYrOJIbHUK, TPEYTroNIbHUK, PaBHOOEAPEHHbIN U PaBHOCTOPOHHMI
TPEYrosIbHUKK, NPAMOYTrOJiIbHbIN TPEYroNIbHUK, MeanaHa, buccekTpuca 1 BbicoTa
TPEYroNbHMKa, YETbIPEXYTONIbHUK, Mapaaienorpamm, pomb, NPAMOYroNbHUK,
KBagpaT, Tpaneuus; OKPYKHOCTb, KPyr, KacaTenbHasn; 3HAKOMCTBO C
NPOCTPAHCTBEHHbIMU GUFYPaMU; YMeHMe peLlaTb 3a4a4m, B TOM YUCae U3
NOBCEeAHEBHOM XU3HW, HA HAXOXKAEHWE FEOMETPUYECKMX BEIUMUYUH C MPUMEHEHNEM
N3y4YeHHbIX CBONCTB uUryp u ¢pakTos

10

YMeHMne onepmnpoBaTth MOHATUAMM: PaBEHCTBO GUryp, PaBEHCTBO TPEYro/IbHNKOB;
NapannenbHoCTb U NepPneHaNKYAAPHOCTb MPAMBIX, YTO MEXAY NPAMbIMHU,
nepneHANKyNAp, HaKAOHHaA, NpoeKkuma, nogobue ¢uryp, Nnogo6HbIe
TPEYroNbHUKNU, CUMMETPUA OTHOCUTENBHO TOYKM U MPAMOM; YMEeHUe pacno3HaBaTb
PaBEHCTBO, CUMMETPUIO 1 Noaobue Guryp, NnapannenbHocTb U
nepneHANKYAAPHOCTb NMPAMbIX B OKPY}KatoWwem mupe

11

YmeHue onepupoBaTh NOHATUAMMU: AJIMHA, PACCTOAHME, YroN (BeANYMHA Yraa, CUHYC
M KOCMHYC yrna TPeyroibHWKa), Naowaab; ymeHue oueHuBaTb pa3mepbl NnpegMeToB
N 06BHEKTOB B OKPYXKAlOLWEM MUPE; YMEHME NPUMEHATb GOPMY/bl NepUMETPa U
naowaam MHOrOyrosbHMKOB, AJIMHbI OKPYXKHOCTU U NAoLWaam Kpyra, obbema
NPAMOYroAbHOro Napannenenunena; ymeHme npUMeHaTb NPU3HaKKU PaBeHCTBa
TPeyronbHMKOB, TEOPEMY O CYMMe YI/108B TPeyroabHWKa, Teopemy Mudaropa,
TPUrOHOMETPUYUECKNE COOTHOLLEHUA ANSA BbIUNCAEHUA AJINH, PacCTOAHUN,
naolaaem

12

YMeHune nsobpaxkatb Naockne Gurypbl U Mx KOMOGMHALMK, MPOCTPAHCTBEHHbIE




bUTYypbI OT PYKM, C MOMOLLIO YEPTEKHBIX MHCTPYMEHTOB U 3/IEKTPOHHBIX CPEeACTB
Mo TEKCTOBOMY MIN CUMBOIbHOMY OMUCAHUIO

13

YMmeHWe onepupoBaTtb NOHATUAMM: NPAMOYTro/IbHAA CUCTEMA KOOPAMHAT;
KOOpZAMHaTbl TOYKM, BEKTOP, CyMMa BEKTOPOB, NPOU3BEAEHME BEKTOPA Ha YMCNO,
CKanApHoe NpounsseneHne BEKTOPOB; YMEHME UCNO/Ib30BaTb BEKTOPLI U
KOOpAMHaTbI A1a NpeacTaBAeHMsA AaHHbIX U peleHmna 3a4aY, B TOM Yncie ns
OPYrux y4ebHbIX NpeaMeToB U peasibHON HKU3HU

14

YMmeHue onepupoBaTb NOHATUAMMU: CTOIBMKOBbIE U KPYroBble gMarpammol,
Tabnuupbl, cpeaHee apubmeTUdeckoe, meamnaHa, Hambonbliee MU HaMMeHbLLee
3HayeHMa, pasmax YnCcNoBOro Habopa; ymeHue u3BneKkaTb, UHTEPNPeTUPOBaThb M
npeobpa3oBbiBaTh MHPOPMALMIO, NPEeACTaBAEHHYIO B TabanLax U Ha AMarpammax,
OTPa’KaloLLyo CBOMCTBA U XapaKTEPUCTUKMU peanbHbIX NPOLECCOB U ABNEHWUI;
YMeHWe pacrno3HaBaTb M3MEHUYMBbIE BEIMUYNHDI B OKPYKaloLLEeM MUpe

15

YMmeHue onepupoBaTb NOHATUAMM: CAYHaNHbBIA ONbIT (CNyYaliHbI SKCNEPUMEHT),
anemeHTapHoe cobbiThe (3/1eEMEHTAPHbLIN UCXOA) CIY4aMHOro OnbiTa, CayyaliHoe
cobbITUE, BEPOATHOCTb CODObITUA; YMEHME HAaXOAUTb BEPOATHOCTU CAYyHalHbIX
CObbLITUI B OMNbITax C PaBHOBO3MOXHbIMW 3/1€MEHTAPHbIMM COBbITUAMMU; YMEHUE
pewaTb 334341 MeTO40M OpraHM30BaHHOro nepebopa u ¢ UCNOb30BaHMEM
NpaBMAa YMHOXKEHUS; YMEHUE OLEHNBATb BEPOATHOCTU PEasIbHbIX COOLITUI U
ABNIEHUIA, MOHMMATb PO/b NPAKTUYECKU AOCTOBEPHbLIX U Ma/IOBEPOATHbIX COBLITUI B
OKPY)KatoLWeM MUPE U B *KU3HU; 3HAKOMCTBO C NMOHATUEM HE3ABUCUMbIX COOLITUIA;
3HAKOMCTBO C 3aKOHOM BOIbLIMX YMCEN U €T0 POJIbIO B MACCOBbIX ABAEHMUAX

16

YmeHue BbIOMpaTbh NOAXOAALLNN U3YYEHHDBIM METOA A5 PeLUeHns 3a4a4M,
NPUBOANTb NPMUMEPbI MaTEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U HKU3HM,
pacno3HaBaTb NPOSiBAEHME 3aKOHOB MaTEMAaTUKM B MCKYCCTBE, OMUCbIBATb
OTAEe/IbHble BblAaloWMecs pe3y/ibTaTbl, NOJYYEHHbIE B XOA€ Pa3BUTUA MaTEMATUKMU
KaK HayKu, NpMBOAMTb NPUMEpPbI MaTeMaTUYECKUX OTKPbITUIN U UX aBTOPOB B
OTeYecTBEHHOM U BCEMUPHOMN NCToOpUMU




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 NO MATEMATWKE

Kog, MpoBepaeMblli 31eMEHT coaepKaHuA

1 Yucna u BbluMCAEHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakmn 4enmmocTu Lenbix Ynucen

1.2 Ob6bIKHOBEHHbIE U AecATUYHbIE AP06U, NPOLEHTbl, 6ECKOHEYHble Nepuoamnyeckme apobu

1.3 PaumoHanbHble yucna. ApupmeTmyeckme onepaLmm ¢ paLMoHaAbHbIMU YNCNAMU

14 [JelicTButenbHble Yncna. ApubmeTnyeckme onepaLmm ¢ AeUCTBUTENBHBIMWU YNCAAMMU

15 MpUBAUKEHHbIE BbIUMCAEHUA, NPaBWUIa OKPYFNEHUA, MPUKMAKA U OLeHKa pe3yabTaTta
' BbIYMCAEHWI

2 Anrebpanyeckne BblparkeHusn

2.1 ByKBeHHbIe BblparKeHWA (BblpaxKeHUA ¢ nepemeHHbIMMN)

2.2 CreneHb C LienbiM NoKasaTesemM. CTeneHb ¢ paumMoHaabHbiM NoKasaTenem. CBOMCTBA CTEMEHM

2.3 MHoro4yneHsl

2.4 AnrebpaunyecKkas gpobb

55 ApudmeTnyecKknin KopeHb HaTypasibHOM cTeneHun. [LencTBusa ¢ apudmeTMYecKMMMN KOPHSIMU
' HaTypasbHOM cTeneHu

3 YpaBHEHUA N HepaBeHCTBA

3.1 Lenble n apobHo-paLMoHaibHble ypaBHeHUA. CUCTEMbI M COBOKYMHOCTM YPaBHEHWA

3.2 Lenble n ApobHo-paLMoHanbHble HepaBeHCcTBA. CUCTEMbI M COBOKYNMHOCTM HEPABEHCTB

3.3 PeweHune TeKcToBbIX 3a4a4

4 Yucnosble NocneaoBaTeNbHOCTU

4.1 MocnepoBaTenbHOCTH, CNOCO6LI 3a4aHNA NOCAeA0BATENBHOCTEN

4.2 ApndmeTnyeckan u reomeTpuyeckas nporpeccum. Dopmyna CNoXKHbIX MPOLEHTOB

5 DyHKLUK

5.1. ®yHKuMA, cnocobbl 3agaHma GyHKUMK. MpaduK dyHKumK. Obnactb onpegeneHma n




MHOXECTBO 3HAaYeHNIN GYHKLMKN. Hyam dyHKUMK. TIPOMEKYTKM 3HAKONOCTOAHCTBA.
MpOMEKYTKM MOHOTOHHOCTU GYHKUMN. MaKCMMyMbl U MMHUMYMbI GYHKUMKU. Hanbonbliee un
HanMmeHbLlee 3HaYeHMe QYHKLMMK Ha NPOMEXKYTKe

6 KoopauHaTbl Ha NPsiMON 1 MJIOCKOCTH
6.1 KoopanHaTHasa npamas

6.2 JeKapToBbl KOOPAMHATbI HA NJIOCKOCTHU
7 feomeTpua

7.1 feomeTpuryeckme Gurypol 1 X CBOMCTBA
7.2 TpeyronbHUK

7.3 MHOroyronbHUKK

7.4 OKpY*KHOCTb M Kpyr

7.5 N3mepeHne reomeTpu4ecKnx BeIMYnH
7.6 BeKTopbl HA NNOCKOCTU

8 BepoATHOCTb M CTaTUCTMKA

8.1 OnwucatenbHana cTaTUCTMKaA

8.2 BepoaTHOCTb

8.3 KombuHaTopuKa

8.4 MHoecTBa

8.5 lpadbl




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET

JIOKYMEHT NOZTBEPMAEH MPOCTOM LM PYKOBOAUTENEM YYPEKIEHMA



