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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUHN, TaK
U UX POJU B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer uncio
npodeccuit, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JlacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TMOJrOTOBKa BakKHA s
MPOJI0JKEHUS 00pa30BaHUs U IJIsl yCIEIHON Tpo(decCuOHaIbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEOCTATKa
WU M30bITKAa MHPOpMAIUKM HEOOXOIUMO B TOM YHUCIE XOpouio chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLICHHUE.

MMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMUA cOOpa, aHalu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM UWHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHU3aluM Tepebopa U mojacuéra yducia
BAPUAHTOB, B TOM YHCJI€ B MIPUKIAJIHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMI B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAIIAlOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro MCCienoBaHus, (popmMupyercs MOHUMaHUE POJU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYypE MPOTPaMMbl Y4eOHOTO
Kypca «BeposSTHOCTh U CTATUCTHKA» OCHOBHOI'O OOIIEr0 0O0pa30BaHHUs BbIAEIEHBI
CIIEIyIOIME COAEpKATENbHO-MEeTOAuYEeCKue TuHuM: «lIpencraBieHre NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOMHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Copnepxxanue nHun «lIpencraBieHue TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIy’)KUT OCHOBOH n7si (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIMK, NPEACTABICHHOW B TabOmuIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XAapaKTEPUCTUK CPEAHUX U PACCEUBAHUA.
Paborass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CYHUTHIBaTh M HHTEPIPETHPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYUHBI U TTPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYCHUS] TEOPUU BEPOSTHOCTEH. bosbllioe 3HAUYEHWE HMEIOT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOI00MS CIIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
NPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEPOSITHOCTEH B CIy4YallHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU HCXO/aMHU,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTABUTh U pelIaTh 00Jee CI0KHbBIC
3amayn. B yudeOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTEpPALMSIMU HaJ MHOXKECTBaAMH, pacCMaTpPUBAIOTCS
MpUMEpbl IPUMEHEHUS JJIsl PElIeHUs 3ajay, a TaKXKe HCIOJb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  BxonmaTr pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTeNbHas
CTaTUCTUKA», «BepoaTHocThy», «3JeMEHTH KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha u3ydenne 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 OBYUYEHUA
7 KUIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3arOTHEHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peabHBIX IpolieccoB. M3Bneuenre nudopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHEe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIC
U B obmecTBe. MoHETa M HTpaJIbHASI KOCTh B TEOPHUH BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHnp BepumiMHbL. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nmkisl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenuie NaHHBIX B BUE TaOIMIL], 1U1arpamMmm, rpa)ukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauud HaJ
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, nomnoyiHeHue. CBoHCTBa omnepanui
HaJ| MHOXXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. Mcmonb3oBaHue rpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

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

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydyaliHble COOBITHS.
BepositHoct  coObITu.  OmBITEI ¢ PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

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

ITpotuBonosnoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. Dopmyna  ciokeHus
BEPOSATHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmblie
coObitus. IlpencraBneHne skcrnepuMeHTa B BHJE JAepeBa. Pemienuwe 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe W MOCTpOeHUE Tadull, IuarpaMm, rpaduKkoB 1o
pealbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUYETaHUU. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

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

Hcnertanne. Ycenex u Heyaada. Cepusi MCHBITAHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymm. BeposTHOoCTH cOOBITUHA B CEpPUM  HUCIBITAHUM
beprymnm.

CnydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro  OXKHMIAHMS — Kak
TEOPETHUYECKOTO0 CPEIHET0 3HAYECHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHON BEIWYMHBI «YHUCIO YCIIEXOB B CEpUM HCIBITAHUN
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIMX yucell. M3MepeHne BEepOsSTHOCTEH C TOMOIIIBIO
yacToT. Posb 1 3HaueHune 3aKkoHa OOJIBIINX YKCE B IPUPOJIE U OOILIECTBE.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp I'paXAaHCKOTO 0OIIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccHoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BHUJIETb
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKd Kak cQepbl 4YeIoBeuYeCKOn
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUH W OTAbIXa, pEryJspHas (Qundeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXaroulell cpenpl, MJIaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
JI00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAOIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh J€QUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpEeNeNeHUs]  TOHSATUM, yCTaHaBIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHHUS IJsi OOOOILEHHS M CPaBHEHUSA, KPUTEPUU
IPOBOAUMOTI0 aHAIN3a;

e BOCIPHHUMATh, (QOPMYIHMpPOBaTH M  NPEOOpPa30BBIBATH  CYXKACHHUS:
yTBEPAUTENbHBIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JJaHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBHIOUpATh HauOolee MNOAXOASIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
OPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSM, NPEII0KEHHBIM
y4uTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hn nejsiMm O6III€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYECHHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANiora, OOHApYKMBATh pa3IM4M€ U CXOJACTBO TMO3HIIMHA, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOPMAT BBICTYIUICHUS
C y4€TOM 3aj1a4 pe3eHTAlMU U OCOOEHHOCTEHN ayJUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHOU
paboTHI NPHU PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpymnmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOODJWHHUPOBATH CBOWU JEUCTBUS C JPYrMMH 4YI€HAMHU KOMAaH]IbI,
OLICHMBATh KAaue€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPHUTEPHUAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBBI B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IMOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, TpPEACTAaBICHHYI0O B TaOnuIax, Ha JIudarpammax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTronbuatkie) U KPyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh M HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TAOJINIIAX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETUYEeCKOe, MeJrWaHa, HauOOoJbllee W HAauMEHbILIEE 3HAYCHUS,
pa3max.

NMeTh mnpencraBieHUE O CIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIEH,
bu3MYeCKUX BEIIMYUH, aHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MpeAMETHBIE PE3YIbTATHhI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIE
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTABIATh JaHHBIE B BUJE TaOJHUII, JUArpamm,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUUYECKUX TOKa3aTeleh: CpeaHHuX
3HAUYCHUN U MEp pacceuBaHus (pa3max, JUCTIEPCHS U CTaHIapPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCJIE
10 pe3yJIbTaTaM U3MEPEHUM U HAOIIOACHUH.

HaxonuTh BEPOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJI€ B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHSTUSMHU: MHOXKECTBO, IOAMHOXECTBO, BBITIOJIHATH
omepalyyd HaJ MHOXECTBaMHU: OOBbEIUHEHUE, TNIepeceueHue, JOMOJTHEHUE,
MEePEUYUCIIATh 3JIEMEHTBl MHOYKECTB, IPUMEHSATH CBOIICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONKMCAHUS TIPOIIECCOB U SIBJIICHHM, B TOM YMCJI€ MPU PEIICHUU 3a7a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

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

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUAE TaONMIl, Auarpamm, rpadukoB, MPEACTaBIATH
JaHHBIE B BUJE TaOIUI, 1Uarpamm, rpauKoB.



Pemarp 3amauum  opraHu30BaHHBIM MEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XapPaKTEPUCTUKU UL MACCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTbs 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHS, B TOM YHCIIE IOJIB3YSACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

HMMers mnpencraBiaeHue O CIy4alHOM BEIWYMHE U O paCIpPElelICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O IPOSBICHHUH
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
pPUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabnsie | IIpakTuyeckue (upp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 I1 2
PEACTABIICHAC JIAHHbIX 7 https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTUKA 8 1 Bubmiorexa OK
https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
3 C 7| 6 1
JlydanHas HSMEHHUBOCTD https://m.edsoo.ru/7f415fdc
bubnuoreka [IOK
4 B 4
BelleHNE B TeOpHio rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M 9acToTa CIIy4aliHOTO 4 | bubmmnoreka HOK
COOBITHA https://m.edsoo.ru/7f415fdc
bubmmoteka IIOK
7 2
6 O0001Ienne, cucTeMaTH3alusg 3SHAHUH 5 https://m.edsoo.ru/TF41 SEdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5




8 KUIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [IOK
1 IT 7 4
OBTOpEHHE Kypea 7 Ktacca https://m.edsoo.ru/7f417fb2
) OnucarennHas craTUCTUKA. PaccenBanme 4 bubnunoreka LIOK
JaHHBIX https://m.edsoo.ru/7f417fb2
3 MiHosKecTEd 4 bubnuoreka [IOK
https://m.edsoo.ru/7f417{b2
bubnunoreka LIOK
4 B i 0 6 1
CPOATHOCTL CHYHAMHOTO COOBITHA https://m.edsoo.ru/7f417fb2
bubnunorexa LIOK
B 4
> BEJICHNC B TCOPHIO rpacoB https://m.edsoo.ru/7f417{b2
. bubnuorexa [JOK
6 Caysaifesie coObITHS 8 https:/m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
i 4 2
7 O06006111EH1E, CUCTEMATU3allMs 3HAHUI hitps://m.cdsoo.ru/7f417ib2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1




9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [IOK
1 II 4
OBTOpeHHE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHTbl KOMOMHATOPUKH 4 1 uommorexa [10
https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckast BEpOSATHOCTH 4 Bubmiorexa HOK
p P https://m.edsoo.ru/7f41a302
4 Wcnbrtanus beprynnu 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
. bubnuorexa [IOK
> Cotysainas BenHHHa 6 hitps://m.edsoo.ru/7f41a302
bu6nmorexa LIOK
1 1
6 ObobmieHue, KOHTpOITH 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne n/m Tema ypoka B KonTtpoJbHble IIpakTHyeckue
cero padoThI padoTsbI
1 [IpeacraBneHue TaHHBIX B TAOJIMIIAX 1
) [IpakTuueckue BHIYUCIEHUS 110 |
TaOJIMYHBIM JAHHBIM
3 W3BneyeHne u HHTEpIpETAIIHS |
TaOJIMYHBIX TaHHBIX
4 [Ipaktrueckas padora "Tabmuisr" 1 1
I'paduueckoe mpencraBieHne JaHHBIX B
5 BU/JIE KPYT'OBBIX, CTOIOMKOBBIX 1
(cronbyarbIX) AMarpaMm
6 UreHune 1 NOCTpOEHUE TUarpaMm. |
[Tpumeps! nemorpaduueckux auarpamm
7 [IpakTuueckas padora "/{uarpammsr” 1 1
g Uucnossie HaOopwl. CpenHee |
apudmernyeckoe
9 Uucnossie HaOopwl. CpenHee 1
apudmernyeckoe
10 Menunana 4rciioBoro Habopa. 1
VY cTOHYIHNBOCTE MeTUAHBI
1 Menunana 4rciioBoro Habopa. 1
VY cTOHUIHNBOCTE MEeIUAHBI
12 [IpakTuueckas pabora "Cpennue 1 1




3HayeHus"

Hawubobiiee ¥ HauMeHbIIIEE 3HAYCHUS

13 1
qrcioBoro Habopa. Pazmax

14 Haubonbiiee 1 HauMeHblIee 3HAYCHUS |
qrcioBoro Habopa. Pazmax

15 Haubonbiiee 1 HauMeHblIee 3HAYCHUS |
qrciIoBoro Habopa. Pazmax
KonTponbHas padoTa no temam

16 "[IpencraBneHue JaHHBIX. 1
OnucarenpHas cTaTucTUKA"

17 CnyyaitHast U”3MEHYUBOCTH (TIPUMEPHI) 1

18 YacToTra 3Ha4e€HMI B MaCCUBE JaHHBIX 1

19 I'pynnupoBka 1

20 I'ucrorpammsl 1

21 I'ucrorpammsl 1

2 [IpakTuueckas pabora "Ciydaiinas |
W3MEHUYUBOCTD"

7 I'pad, Bepumna, pedpo. [Ipencrasienue |
3a/1au ¢ TOMOIIBIO Tpada
CreneHnb (BaJIGHTHOCTb) BEPILLIUHBL.

24 Yucno pébep 1 cyMMapHasi CTelleHb 1
BepiuH. llens u nukin

75 Hens u k. Ilyts B rpade. |
IIpencraBnenue o CBA3HOCTH rpada

26 [IpencraBnenue 06 OpUEHTUPOBAHHBIX |
rpadax

27 Ciy4aifHbI{ OIIBIT U CITy4aiiHOe COOBITHE 1




BepositHOCTB M yacToTa coObITHS. Ponb
MaJIOBEPOSATHBIX U MPAKTUYECKU

28 . 1
JIOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
o01ecTBe

29 Mosera u urpajibHasi KOCTh B TEOPHH !
BEPOATHOCTEH

30 [TpakTrueckas padota "Yacrora |
BbINaicHUs opJia"
KonTponbnas pabota no Temam

31 "CnyuaiiHasi ”3BMEHYHBOCTD. ['padbl. 1
BepositHOCTh cityuaiitHoro coobiTus"

1 [ToBTOpEeHmE, 0600IIECHHE. |
[IpencraBnenne JaHHBIX

13 [ToBTOpeHME, 0600IICHHE. |
OnucarenpHasi CTaTUCTUKA

34 [ToBTOpenue, 0606menue. BeposTHOCTh |
CITy4aifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




8 KUIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka B KonTtpoJbHbie IIpakTHyeckue
cero padoThI padoTsbI
| [IpencraBnenue nanubix. OnucaTenbHas 1
CTaTHCTHKA
’ Cny4aiinas u3aMeHunBOoCTh. CpeiHue 1
YHCIIOBOT0 Habopa
3 Canyuaiinble coObITHs. BepostHocTu 1
YacTOTBI
4 Knaccuueckue Mozienu Teopuu 1
BEPOATHOCTEW: MOHETA U UT'PAJIbHASI KOCTh
5 OTKIIOHEHU 1
Jucnepcus 4ucioBoro Habopa 1
7 CraHgapTHOE OTKIIOHEHUE YHCIOBOTIO 1
Habopa
8 JnarpaMMbl pacCEMBaHUs 1
9 MHoecTBO, TTOIMHOKECTBO 1
10 Onepanny HaJ MHOXKECTBAMH: 1
0o0beIMHEHNE, TTIepeceUeHUE, TOTIOIHEHNE
CBolicTBa onepanuii HaJl MHOXECTBaMMU:
11 [IEPEMECTUTENBHOE, COUYETATEIIBLHOE, 1
pacnpenenuTenbHoe, BKIIOYEHHS
12 ['padmyeckoe mpencraBiIeHNE MHOXKECTB 1
13 KonTponbhas paboTa no remam 1 1

"Cratuctuka. MHoxecTBa"




OnemenTapHbie cOObITHS. CiydyaiiHbIe

14
coObITHS

15 bnaronpusTcTByroue 3JeMeHTapHbIe
coObITHsI. BeposiTHOCTH cOOBITHI

16 bnaronpusTcTByroue 3JeMeHTapHbIe
coObITHsI. BeposiTHOCTH cOOBITHI
OnbITHI ¢ paBHOBO3MOXHBIMU

17 DIIEMEHTapPHBIMH COOBITUAMU. ClTydaitHbII
BBIOOD
OnbITh C paBHOBO3MOKHBIMU

18 3JIeMEHTapHbIMU cOObITUAMU. CltyuaitHbIiI
BBIOOD
[TpakTrueckas pabota "OMNBITHI C

19 PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
coObITUsIMH"

20 HepeBo
CBolicTBa AepeBa: eAMHCTBEHHOCTD ITyTH,

21 CYILIIECTBOBAHME BUCAUYEHN BEPIINHBI, CBA3b
MEX/1y UMCJIOM BEPILUH U YHUCIOM pEDEp

22 [IpaBuiio yMHOXEHUS

23 [IpaBuio yMHOXKEHUS

24 [IpoTuBoMIONOXKHOE COOBITHE

75 Huarpamma Diinepa. O0beMHEHNE U
nepeceyeHne coobITUI

26 HecoBmecTnblie coObiTus. ®opmyina
CJI0’KEHHUSI BEPOSTHOCTEN

7 HecoBmectabie coObiTHs. DopMyna

CJI0’KEHHUSI BEPOSTHOCTEN




[IpaBuiI0 yMHOXEHUS BEPOSTHOCTEM.

28 VYcnosHas BeposTHOCTh. He3aBucumbie 1
coObITHUS
[IpaBuiI0 yMHOXEHUS BEPOSTHOCTEM.

29 VYcnosHas BeposTHOCTh. He3aBucumbie 1
coOBITUS

30 [IpencrapieHue cayd4aitHOTO 1
9KCIEPUMEHTA B BUJIE JAepeBa

31 [TpencraBienue ciyyaitHoro |
9KCIEPUMEHTA B BUJIE JAepeBa

1 [ToBTrOopenue, o6o6mmenue. [Ipencrasnenue |
naHHbIX. OnucarenbHas CTaTUCTHKA

33 [ToBTOpenue, o6o0meHuE. ['padbl 1
KonrponbHas pabora no remam

34 "Cnyuaiinble coObITHS. BeposaTHOCTS. 1
I'padur"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aata i popbie
Bcero u3yuyeHusi  o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:

1 IIpencraBnenue qaHHBIX 1 bubmmnorexa [IOK
https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK

2 OnucarenpHas CTaTUCTHUKA 1
https://m.edsoo.ru/863f47ea

3 Onepanuu HaJx COOBITUSMU 1

4 He3zaBucumocts coObITUI 1

5 KomMOuHaTopHoe npaBuiio | bubnnoreka [JOK

YMHOKEHHMS https://m.edsoo.ru/863f4e16

6 [lepecranoBku. @akropua. | bubnuoreka [IOK

CoueraHus U 4UCIO COUETaHUI https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
! Tpeyrombri Hackar ! https:/m.edsoo.ru/863f5014
[TpakTnyeckas pabora

8 "BbruncieHne BEpOSITHOCTEN € 1 | bubnuoreka [IOK
UCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKLIUH 3JI€KTPOHHBIX Tabnmun"
I'eomeTpuueckas BEpOSITHOCTD.

9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 yTH OKPY>KHOCTH

10 I'eomeTpuyeckas BEpOSTHOCTb. | bubnnorexka [JOK
CrnyualiHblii BHIOOP TOUKH U3 https://m.edsoo.ru/863f5a50




(GuUrypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPYKHOCTH

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BIOOp TOUKH U3

bubmuorexa [JOK

11
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuyeckas BEpOSTHOCTb.
12 Cny4aiiHblif BEIOOp TOUKH U3 bubnnorexa [HOK
burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcnbiTanue. Ycnex u Heyaaya.
13 Cepus ucnbITaHUN 10 TIEPBOTO bubmmorexa [JOK
p A P https://m.edsoo.ru/863{6162
ycrnexa
HcneiTanue. Ycenex u Heyaya.
14 Cepust UCTIBITAHUMN JIO TIEPBOTO bubmmorexa [IOK
p a P https://m.edso00.ru/863{6356
ycrnexa
HcnwiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnsitannsa beprysmm.
16 BepositHoCcTH COOBITHI B cepun bubmmorexa [OK
p g p hitps:/m.eds0o.ru/863f64d2
ucnbeiTanuil bepnynnm
Hcnsitanusa beprysmm.
17 BepositHoCcTH cOOBITHI B cepun bubmmorexa [OK
p . p https://m.eds00.ru/863f6680
ucneiTanuil bepnynnu
13 [IpakTuueckas padora "McnbeiTanus bubmuoreka [IOK
bepuymm" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnuoreka [IOK




pacnpenesieHue BEpOSATHOCTEN

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

Marematnueckoe oXXKUIaHUE U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4allHON BEJIMYHUHBI https://m.edsoo.ru/863f6da6
[IpumMeprr MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KHMJIAHHS KaK TEOPETUUYECKOTO
https://m.edsoo.ru/863f6f86
CPEIHEr0 3HAYCHUs BETUYMHBI
bubnuorex K
22 IToHsTHE 0 3aKOHE OOJIBIINX YHCE nomotexa O
https://m.edsoo.ru/863f72c4
7 N3MmepeHne BeposiTHOCTEM C bubnnoreka [JOK
MOMOIIBIO YACTOT https://m.eds00.ru/863f7652
24 [IpumeneHune 3aKoHa OOJIBIIMX bubnnoreka [JOK
qucen https://m.edsoo.ru/863f7116
’5 O06o01IeHne, cucTeMaTH3aIus bubmuoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783¢
26 O06006111EH1E, CUCTEMATU3ALIHUS
3HaHui. OnucaTeabHas CTaTUCTUKA
O06006111EH1E, CHCTEMATU3AIHUS
. bubnuotexa [JOK
27 3HaHui. [IpencraBnenre qaHHBIX.
https://m.edsoo.ru/863f893a
OnucarenbHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3ALIHUS
28 3HaHUI. BepOsITHOCTh CIy4aliHOI'O bubmorexa HOK
- 2eP i https://m.edsoo.ru/863f7ade
COOBITHS
O0001IeHNEe, CHCTEMATA3AIUA
29 3HaHUW. BeposATHOCTH ciry4yaitHOTO bubnuorexa [JOK
COOBITHS. DIIEMEHTEI https://m.eds00.ru/863f7c9¢c
KOMOWHATOPUKH
30 O06o0meHne, cucTeMaTru3aus bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

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




KOMOWHATOPHUKH

O0001enue, cucTeMaTA3aIusA

31 3HAHUM. DJIEMEHTBI 1 bubmuorexa [JOK
KoMOuHaTopuku. CirydaliHbIe https://m.edsoo.ru/863f8408
BEJIMYMHBI U pacipeiesieHus
O0001enue, cucTeMaTH3aIus
. . bubnmoreka [JOK
32 3HaHuU. CiiydaliHble BEJIMYUHBI U 1
https://m.edsoo.ru/863f861a
pacrpezeneHus
33 HroroBast KoHTpoOIbHAs paboTa 1 bubmorexa HOK
https://m.edso0o.ru/863{8b56
34 O0001enne, cucTeMaTA3aIus q
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uurare nHPOpPMAIIHIO, IPEICTABICHHYIO B Ta0JIMIIax, HA JUarpammax,
5.1 MPEeACTABIATh JIaHHBIE B BHJAEC TaOJMI, CTPOUTH JHArpaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAUYEHUN
- OnuceiBaTh W HHTEPIPETUPOBATH pEAIbHBIC YHCIOBBIE JaHHBIC,
Mpe/iCTaBJICHHbIE B Ta0IMIIaX, HA [uarpammax, rpadukax
Hcnons3oBath JUTSt OnucaHus JAHHBIX CTaTUCTUYECKHUE
5.3 XapaKTEePUCTUKU: cpelHee apudMeTnyeckoe, MearnaHa, HauOoJblee u
HavMEHbIIIEE 3HAUCHHS, pa3Max
Nmets npencraBieHne o Ci1y4yaliHOM M3MEHYHBOCTH HA MPUMEpax IIEH,
5.4 (Gu3MYeCKUX  BENWYMH, aHTPOMOMETPUYECKHX JAaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
N3Bnekatp u mpeoOpa3oBbiBaTh HHGOPMAIHMIO, TPEICTABICHHYIO B
5.1 BUJe TaONWIl, AUarpamm, rpaduKoB, MPEICTaBIATh JaHHBIE B BHJE
TabNIuI, IUarpaMm, rpagukoB
OnuceiBaTh JaHHBIE C TOMOLIBIO CTAaTUCTUYECKUX TMOKa3aTeNIei:
5.2 CPeIHMX 3HAUYCHWH W MeEp pacceuBaHHs (pa3max, AWCIEPCHS H
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBLIX 3HAUCHUM U YaCTOTHI COOBITHUM, B TOM




YHClie TI0 pe3yJbTaTaM U3MEPEeHU U HAOTI0ACHUN

HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITH B OMBITAaX, 3Has

54 BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSAMU
55 Hcnonb3oBare  rpaguueckue  MOJAEIM:  JI€PEBO  CllydailHOro
' 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciIoBas npsmas
OnepupoBarTh NOHATUSAMHU: MHOKECTBO, IIOJMHOKECTBO; BBIIIOJIHATH
56 olepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHME, IIEPECEUCHHUE,
' JIOTIOJIHEHUE; IEPEUUCIIATD HIEMEHTBI MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOXECTB
Hcnonp3oBate Tpaduveckoe IMpEACTAaBICHUE MHOXECTB W CBs3EH
5.7 MEXy HUMM JUJIsl ONIMCAHUS IPOLECCOB U SIBJICHUH, B TOM YUCIE NPU
peLIeHNH 3314 U3 IPYruX y4eOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yjabrara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUIL, auarpamMm, TIpaduKoB,
NPEJCTABIATh JaHHbBIE B BUJIE TaOIUIL, JUarpamMm, rpadukoB
5o Pemare 3a7aun opraHW30BaHHBIM 1epeOOPOM BapHUAaHTOB, a TaKXkKe C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB
Hcnons30Bare  onMcaTrenbHbIE  XapaKTEPUCTHUKHA 11  MAaCCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM WYHCJIE€ CpPEJHUE 3HA4YEHUS U MEphI
pacceuBaHus
s4 HaxoauTe 4acTOTHl 3HAUY€HWM W YAaCTOTHI COOBITHS, B TOM 4YHCIE
' MOJIB3YSICh PE3yIbTaTaMH MPOBEAEHHBIX U3MEPEHHI U HAOIIOICHUI
HaxoauTs BepOsATHOCTH CIy4aiHbIX COOBITUN B M3YyYEHHBIX OINBITAX, B
55 TOM 4YHCJIE B ONBITAX C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA A0 MEpPBOr0 yclexa, B CEpHUsiX




ucnbiTaHui bepHynnu

Nwmets mpencraBieHue O CIydyailHOM BeIMYMHE U O paclpeaesieHuu

5.6

BEpPOSITHOCTEH

Nmets mpeacTaBieHue O 3aKOHE OOJBIIUX YUCEN Kak O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIly4alHOM H3MEHUYHMBOCTM M O POJIM 3aKOHA

OOJIBIITUX YKCETT B IPUPOC B OOIICCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTuCcTHKA
IIpencraBnenue JaHHBIX B BUAE TaOJMI, JUarpaMm, rpadukoB. 3anojHeHHE
TaONUI], YTEHHE M TOCTPOCHHE AMarpaMMm (CTOJOWMKOBBIX (CTOJOYATHIX) M
5.1 KpyroBbix). UreHue rpauKoB peaJbHBIX HpoleccoB. [3BiedeHue
uHbOpMAIMK W3 JUArpaMM M TaOJIMI, WCIOJb30BAaHWE W WHTEPIpETALUs
JAHHBIX
OmnwmcarenpHasi CTaTHCTHKA: cpenHee apu(METHYECKoe, MeAHMaHa, pa3Max,
52 HauOoJbllIee U HaUMEHblIee 3HaueHUsI Habopa YMCIOBbIX JaHHbIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH
CrnydaiiHbI SKCTIEpUMEHT (OTBIT) M Cly4ailHOoe coObiTHe. BeposiTHOCTh U
5.3 yacTtoTa. Pojb MajoBEepOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoe u B o0uiecTse. MoHeTa u UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, BepmmHa, pebpo. Crenenp BepiinHbL. Yucino pébep M cymmapHas
54 crenenb BepiinH. [IpeacraBnenue o cBa3HocTu rpada. Llenu u nukiel. Iytn
' B rpadax. OO0xox rpada (sinmepoB nyth). [Ipencrasnenue 00
opueHTHpoBaHHOM rpade. Pemenue 3amau ¢ nomouisbio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUIE TaOIUL, AUarpaMM, TpaduKoB
- MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omnepanuu  Haj
' MHO’KECTBaMU: 00bEIMHEHNE, [IepeceueHre, T0NOJTHEHNE
53 CBolicTBa onepanuii HaJ, MHOKECTBAMU: [IEPEMECTUTEIBHOE, COUETATENBHOE,
‘ pacIpenenTeNIbHOE, BKIFOUYEHUS
54 Hcnonb3oBanue rpaduyeckoro MNpeACTaBICHUsS MHOXECTB MJIs ONUCAHMS

PCAIBHBIX MTPOLCCCOB U $IBJICHPII>’I, IIpu pCHICHUHA 3aa4d.




H3mepenne paccenBaHusl AaHHBIX. Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHUE

> YHCIIOBBIX HAOOpOB. J[narpamMMa paccerBaHus
DJIeMEHTapHbIE COOBITHS clydaiiHOro omnbiTa. CiydailHble  COOBITHSA.
s6 BepositHocTi  cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
. coobiTusaMu. CrydaliHbli  BeIOOp. CBSI3p MEXAY MaJIOBEPOSTHBIMH U
NPAaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IYyTH, CYLIECTBOBAHHUE
5.7 BUCSYEH BEPUIMHBI, CBSA3b MEK/Y YUCIOM BEpIIUH U ynuciaoM pédep. [Tpasuio
ymMHOXKeHUs. Pemenue 3aau ¢ nmomouisto rpados
[IportuBomnonoxkubie coObiTHs. Jmarpamma Diepa. OObenuHEHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHble coObITHS. DopMmyna CIHOKEHHS
BEPOATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOkeHHs. HezaBrucuMbIe COOBITHS
[IpencraBnenne »skcnepuMeHTa B BUJE JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEN C IOMOIIBIO JEpeBa CIIy4alHOTO 3KCIIEPUMEHTA,
auarpamm Jiepa
9 KUJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUSA
5 BeposiTHOCTB M cTaThCTHKA
[IpencraBienue AJaHHBIX B BUJAE TAOJIMII, AUArpaMM, rpa@uKOB, HHTEPIPETALINS
5.1 TaHHBIX. YUTeHHe W MOCTpoeHue TabmuIl, AuarpamMm, rpadUMKoB MO pealbHBIM
JTAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueTaHus U 4UCIIO COYETAHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3amay ¢ ncnoap30BaHUEM KOMOMHATOPUKHT
55 I'eomeTrpuueckass BepoATHOCTb. CiiydallHbIf BBIOOpD TOYKHM M3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPE3KAa U U3 1YTHU OKPYKHOCTH
5.6 Ucnwiranue. Ycnex u Heygaya. Cepusi MICTIBITAHUM 10 TIEPBOTO ycrexa
57 Cepus ucnbitanuii beprymm. BeposTHOCTH cOOBITHI B CEpHHM HWCIBITAHUN
‘ bepuymn
5.8 CityyaiiHasi BETMUMHA U paCIpeIeICHHE BEPOSITHOCTEN




Maremaruueckoe oOxujgaHue © gucnepcus. [lpumepsl MaTeMaTHYECKOIo

>9 0KMJaHUS KaK TEOPETHUYECKOIO CPETHETO 3HAUCHUS BEJIMUMHBI

510 MaremaTuyeckoe OXHJAaHUE W JUCHEPCUSl CIIy4alHOW BEJIIMYMHBI «YHUCIIO
' YCIIEXOB B CEPUU UCIBITAHUN bepHymm»

- [Tonstue o 3akoHe OOJBIIMX yHceNl. M3MepeHre BEpOSTHOCTEH C MOMOIIBIO

gacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 00IIecTBE




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 001I1ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJMHOKECTBO, OIIEpalluu
Ha/I MHOXKECTBAMH; YMEHHUE ONIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad,
JEPEBO, LUK, IPUMEHATh UX MPU PELICHUU 3a7a4; YMEHHE HCIIOJIb30BaTh
rpadguyeckoe MpEACTABICHWE MHOXKECTB JUIsl OINUCAaHUS PEAbHBIX
IIPOLIECCOB U ABJICHUH, IPU PELIEHUH 3a/1a4 U3 IPYTUX YUYEOHBIX PEAMETOB

YMeHue omnepupoBaTh MOHATHSIMU: OIPEACIICHUe, aKCUOMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacrno3HaBaTh  MCTHMHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH TPUMEPHI W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPHIIAHUS BbICKAa3bIBAHUI

YMeHHue onepupoBarh IOHATHAMHU: HATypaibHOE YHCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, JE€IMMOCTb HATYpPaJbHBIX YUCEJl, IPU3HAKU JIEIUMOCTH,
L[eJIOe YMCII0, MOJYJb YMCIa, OOBIKHOBEHHAs IpoOb M JecsiTUYHas ApoOs,
CTaHJAPTHBIA BHJI YUCJA, PAMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOJIHATH ACHCTBUS C
YUCJIAMM, CPAaBHHUBAThb M YHOPSAI0YMBATh 4YMCIIA, NPEACTABIATH 4YUCIA HA
KOOPJAMHATHOW MNPAMOMN, OKPYIJIATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY H
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh NOHSTHUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHUeCKUI KBapaTHbIH KOPEHb, MHOTOUJIEH, ajredpanydeckas 1poob,
TOX/ECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOH CTerneHu Oosblie
€IMHUIIBI; YMEHHE BBINOJHATH pacuéThl Mo ¢GopMmyrnaM, MpeoOpa3oBaHUs
LENbIX, JPOOHO-pAllMOHAIBHBIX BBIPAKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3/0KeHUEe MHOTOYIEHAa HAa MHOKUTENHU, B TOM YHCIIE C UCIOIb30BAHUEM
(hopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

VYmMmenne OneprupoBaTh MOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOM IepeMEeHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
yMEHHE peliaTh JIMHEHHble W KBaJpaTHbIE ypaBHEHUsS, JIPOOHO-
palroHaNbHbIE YPAaBHEHUSI C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JTMHEUHBIX
ypaBHEHUH, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIC U JPOOHO-
palOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOH, B TOM YHUCIE IIpH
peuleHny 3agad U3 OPYTUX IMPEIMETOB M MPAKTHYECKUX 3a1ad; yMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
M300pakeHUs PEIICHUI ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh TMOHATUAMH: (QYHKIUSA, Tpadhuk QGyHKIUUA, HYIU
(GYHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,




yObIBaHMS, HauOoJiblllee W HaUMEHbIee 3HA4YeHHS (YHKIMH; YyMEHUE
ONEPHPOBATh TOHATHSAMHU: TpsMas MPOMOPIHOHAIBLHOCT, JIMHEHHAs
byHKIMsA, KBajpaTHYHAs (QYHKIUS, OOpaTHAas MPONOPIHOHAIBHOCTD,
napabosna, rurnep0oiia; yMEHUEe CTPOUThH TPapuKu (PYHKIUH, HCIIOJIL30BaTh
rpaduKu A ONPEIEICHUS CBOWCTB MPOILECCOB W 3aBHCHUMOCTEH, IS
pelieHns 3afad M3 JPYTUX Y4YeOHBIX IPEIMETOB U PpEAIbHON KU3HU;
YMEHHE BBIPAXKATh GOPMYyTaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYeCKas
U TeoOMEeTpUYecKas IpPOrpecCUd; YMEHHME HCIIONIb30BaTh  CBOMCTBA
MocJieIoBaTeabHOCTEH, GOPMYIIBl CyMMBI U OOIIETO 4YjeHa MPU PELICHUU
3aa4, B TOM 4YHUCJIE 3a7a4 M3 JIPYruX y4eOHBIX MPEIMETOB U pearbHOU
KU3ZHU

YMeHue pemath 3a/1a4M pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLIEHTHI, JOIH U
4acTH, ABH)KEHHE, paboTy, LIeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJIOTW, 3aJaud M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHAHCAMM); YMEHHE COCTABJISITh BBIPAKCHHS, YPAaBHEHHS, HEPABEHCTBA H
CUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEIOBATh IIOJy4EHHOE pEIICHUE U
OLIEHUBATh MIPaBI0N0I00HOCTD MOITYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, YTroJ, MHOTOYIOJILHUK, TPEYTOJIbHUK, PaBHOOCIPECHHBIN U
PaBHOCTOPOHHUHN TPEYTOJIbHHUKHU, MPSIMOYTOJBHBIN TPEYroJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEeYroJabHHKA, YeThIPEXYTONbHUK,
napasienorpaMmm, poM0O, MpSIMOYTOIbHUK, KBAJIpaT, TParelus; OKPY>KHOCTb,
KpYyT, KacaTenbHasi; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH (QUTYpaMU; YMEHHE
pemare 3aJa4d, B TOM YHCJIE€ M3 MOBCEAHEBHOW JXU3HU, HA HAXOXKICHHE
TCOMETPHUYECKUX BEJIIMYUH C MPUMEHEHUEM HM3yYeHHBIX CBOWMCTB (uryp u
(haxToB

10

YMenue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTYp, PpaBEHCTBO
TPEYTOJIbHUKOB; IMapaUIEIbHOCTh M NEPIEHINUKYJISIPHOCTh NPSIMBIX, YIOJ
MEX1y IPSIMBbIMU, TIEPIIEHINKYIISAP, HAKIOHHAS, MPOeKIus, noxodue duryp,
MoJI00OHBIE TPEYTOJIbHUKU, CUMMETPHsSI OTHOCHUTEIIBHO TOYKH U IPSIMOM;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPUIO M Tojodue ¢uryp,
NapaJuIEIbHOCTD U MEPIICHIUKYISPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHWE, yroil (BeIMYUHA
yrila, CHHYC M KOCUHYC yrja TpeyrojbHHUKa), IUIONIalb; YMEHUE OIICHUBATH
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(hopMyITBl IEpUMETpa U TIIOMIAH MHOTOYTOIBHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMAW  Kpyra, oObeMa MPSIMOYTOJIBHOTO TMapajuieJienuIea; yMEHHe
MPUMEHATHh MPU3HAKKA PABEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHHKa, Teopemy Iludaropa, TpuroHomMeTpuueckrue COOTHOUICHUS
JUISL BBIYMCIIEHUS! JUTUH, PaCCTOSHUM, TIOIIAAeH

12

Ymenue  u3zo0paxkaTb  IUJIOCKME  GUIYpl W MX  KOMOMHAIuWW,
MPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C TOMOIIBIO  YEePTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY HWJIM CUMBOJIBHOMY
OIIMCaHHIO
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YMeHHe onepupoBaTh MOHATUSAMH: IPSIMOYIOJIbHAS CHCTEMa KOOPJUHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha
YUCII0, CKAJISPHOE IPOU3BEIACHHUE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI JJIsI IPEACTABICHUS TaHHBIX M PELICHUs 3a/1ad, B
TOM YHUCJIC U3 JPYTUX YYEOHBIX MPEAMETOB U PEATbHOMN KU3HH
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VYMmenne ONCprUpOBaTh IMOHATHUAMMU: CTOJI6I/IKOBBIe M KPYI'OBBIC JUArpaMMBbI,
TaOIUIIBI, cpeHee apudmeTnyeckoe, MeArana, HauboJIbIlIee U HANMEHbIIIEE
3HAYeHMs,  pa3Max  4YHUCIOBOro  HaOopa,  yMeHHE  M3BICKATh,
WHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALINIO, TPEACTABICHHYIO B
TabNMIaX ¥ Ha JUarpaMmmax, OTPaKAaroI[yl0 CBOMCTBA M XapaKTEPHUCTHKH
pealbHBIX MPOILIECCOB W SBJCHHUI; YMCHHE pPAaCHO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh TMOHATUSAMHU: CIYYalHBIA ONBIT  (CIy4ailHbBIN
JKCIICPUMEHT),  JJIEMEHTAapHOE  COOBITHE  (DJIECMEHTApHBIM  HMCXO.)
CIIy4aifHOTO OIIbITa, CIly4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HAaXOJWUTh  BEPOSITHOCTH  CIy4alHBIX  COOBITHH B ONBITAX  C
PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIaTh 3a7adu
METOZIOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJb30BAaHHEM IpaBHIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOATHOCTH pEATbHBIX COOBITHH U
SIBIICHUH, TOHUMATh POJb MPAKTHUYECKH JAOCTOBEPHBIX M MaIOBEPOSTHBIX
COOBITHIl B OKpYXarollleM MHUpPE M B KH3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENI U €ro
POJIbIO B MACCOBBIX SIBICHUSX

16

YMenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ I/IBYLICHHBII‘/JI METOJ AJid PCHICHUA 3a4a4iH,
INPUBOAUTHL MPUMEPbBI MATCMATHUYCCKUX BaKOHOMCpHOCTeﬁ B Ipupoac Hu
JKU3HH, PACIIO3HABATH IIPOABJICHHUEC 3aKOHOB MAaTEMAaTUKW B HCKYCCTBC,
OIMMCBIBATh OTACIIBHBIC BBIJAIOMIUMECA PE3YJIbTAaThbl, IOJIYUCHHBIC B XOJC
Pa3BUTHUA MAaTEMAaTUKKW KaK HAyKH, MPHUBOJWUTH MPUMEPBI MATCMAaTHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCGMHpHOﬁ HUCTOpUHn




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BBIYUCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 OOBIKHOBEHHBIE W JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEYHbIC MEPHOANYECKHE
Ipobu
1.3 Pannonaneuelie yncna. Apudmernyeckue onepamuy ¢ palMoHAIbHBIMU YHCIAMU
1.4 JetictBuTenbHbIe Yncia. Apu(pMETHYECKHUE ONIepaIliy C ICHCTBUTEIIbHBIMH YHCIaMHU
L5 [IpubnuxEHHbIE BEIYUCIICHUS, IPABUIIa OKPYIJICHUS, IPUKHIKA U OLIEHKA pe3ysIbTaTa
' BBIYHCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
5 Crenenb ¢ 1enbiM nokasareneM. CTeneHb ¢ palMoHaIbHBIM Noka3aTeneM. CBoiicTBa
' CTENEHN
2.3 MHorousneHsl
24 Anrebpanueckas ApoOb
)5 ApudmeTnueckuii KOpeHb HaTypaidbHOW creneHu. JleMcTBUs ¢ apupMEeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Lensle n npoOHO-paloHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUIN
39 Hensle u apoOHO-panMoHalbHbIE HepaBeHCTBA. CuHCTEMBI U COBOKYIHOCTH
' HEPaBCHCTB
33 Pemienne TekCTOBBIX 3a/1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATENLHOCTEH
4.2 Apudmerndeckasi 1 reomeTpuyeckas nporpeccuu. opmyia ciI0XKHbIX TPOIIEHTOB
5 DyHKINA
OyHkuus, crocods! 3aganus ¢pyHkuuu. ['paduk Gynkunn. ObnacTs onpeneiaeHus u
51 MHOKeCTBO 3HaueHuM ¢yHkuuu. Hynu ¢ynxnuu. [IpomexxyTkn 3HAKOMOCTOSIHCTBA.
o [IpomMexxyTk MOHOTOHHOCTH (yHKIHH. MaKCUMyMbl W MHUHUMYMBI (YHKIIHH.
Haubonbiee n HanMeHbIlee 3Ha4eHne QYHKIUU Ha IPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U IIIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlekapTOBbI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA




7.2 TpeyronbHuK
7.3 MHOroyrojasHUKu
7.4 OKpy>XKHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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