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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a30oBasi OArOTOBKA
B 00JIacTU BEpPOSTHOCTU W CTAaTUCTUKH, Takas TMOJrOTOBKA BaKHa s
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHCJIE XOpOouIo chOPpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHUE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUNIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJIBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMHU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpraHU3alMy Iepedopa M mojacyéra yucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJax €ro HCCieloBaHus, (POpMUPYETCS MOHHMaHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYpe MPOTpaMMbl Y4eOHOTO
Kypca «BeposTHOCTb U CTaTHCTHKA» OCHOBHOTO OO0IIEro 00pa30BaHUS BbIJICICHBI
CIIEIyIOIIME COAEpKATENbHO-METOANYECKuEe TUHUM: «lIpencraBieHre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Copnepxxanne mHuM «lIpencraBieHne TaHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH a1 (OpMUPOBaHMSI HaBBIKOB PaOOTBHl C HH(pOpPMAIMEH: OT
YTeHUs] W MHTEpIpeTaudd HHPOpMAIUH, MpPeACTaBICHHOW B TaOJMIaxX, Ha
auarpaMMmax u o rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.
Paboras ¢ nmanHpiMH, OOydaromiuecss y4aTcsl CUMTBIBATb UM HMHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OIEHHUBATh HMX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOH M3MEHUYHMBOCTH, HCCIIECIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHWE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIONOI00MsS Ciy4dailHOro
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
NpPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEpPOSTHOCTEH B  CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTABUTh U peliaTh 0ojiee CI0KHbIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

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

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

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHEe rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndpopmaiu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

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

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

8 KUIACC

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

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuu Hax
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HaJ| MHOYKECTBAMM: IIEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMS PEaJbHBIX MPOLIECCOB U ABJICHUM, TPU PEILICHUHU 3a/1a4.

W3mepenne pacceMBaHMs JaHHBIX. JlUcrepcusi U CTaHIAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CiryyaiiHbiil BEIOOp. CBSI3b MEXKIY MaOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiIMH u 4ucioMm pédep. [Ipasumio
yMHOKeHHUs. Pemienne 3aiad ¢ mnomMolpto rpagos.

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



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

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

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

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

Hcnertanne. Ycernex n Heynada. Cepuss MCHBITAaHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHMJIAaHUA  Kak
TEOPETHUYECKOrO0 CPENHET0 3HAYCHMS BEJIMYMHBI. MareMaTnyeckoe OXUAaHUE U
JUCIEPCUSl  CIYyYalHOM BEIWYMHBl «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnrynmny.

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUWU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

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

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

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

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (OpMyIHpOBaTH MW  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIC JOKA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpaTh HauOoyiee TMOAXOASANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIFHO YCTAaHABIIMBaTh WCKOMOE€ W JaHHOEe, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

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

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

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe 00CYXJIE€HHs 3a1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOI Gopme popMyTHUpOBaTH pa3HOIIIACHS, CBOU BO3PAKECHHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW ¥ WHIWBUIyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJBbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOLIMKA MPOAYKT IO KPHUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WJIM HEAOCTHXKECHUS ILEIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BHJE TaOJUI], CTPOUTH JUarpaMMbl (CTOJOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

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

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKH:
cpenHee apu(pMETUYECKOe, MeJHWaHa, HauOOoJbIlee W HAauMEHbILIEE 3HAYCHUS,
pa3max.

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

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

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

OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTHUYECKUX IMOKA3aTENEh: CPEIHHUX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

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

HaxonuTb BEpOSATHOCTU CIIy4ailHBIX COOBITUM B ONBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JarpaMMebl Ditiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHSTUSMHU: MHOYKECTBO, IOJAMHOYKECTBO, BBITIOIHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMU ISl ONIMCAHUA MPOILIECCOB U SIBIICHUM, B TOM YKCJIE TIPU PEUICHUM 3a7a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

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

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIuUl, 1Uarpamm, rpa)ukosB.



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

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUS U MEPBl pACCEUBAHMUS.

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

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

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie | Ilpakruyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
L HpencTaBicHue AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmHcaTebHas CTaTHCTHKa 8 L https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Catysaiinas H3MEH'HBOCTD 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 4 1 bubnuoreka [IOK
COOBITUSA https://m.edsoo.ru/7f415fdc
5 O60061enue, cucreMaTu3amus 5 9 bubnmnoreka [JOK
3HAHUU https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 9 5

[NPOTPAMME



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 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Hostopetne kypea 7 iiacea 4 https://m.edsoo.ru/7f417fb2
) OrnucarenbHas cTaTUCTUKA. PaccemBanue 4 bubmuoreka [{OK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fbh2
. bubmuoreka [{OK
4 BeposTHOCTB CllydaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
B 4
> BE/ICHHE B TCOPHIO rPacdo https://m.edsoo.ru/7f417fbh2
. bubnuoreka [{OK
6 Crtysaiinsie cobbTia 8 https://m.edsoo.ru/7f417fb2
. bubmmoteka IIOK
7 O0001Ienne, cucTeMaTH3aIusg 3SHAaHUH 4 2 https://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudposBbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Hosroperue kypea 8 Knacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka [IOK
2 DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuyeckast BEpOSITHOCTD 4 Bubmiorexa OK
P p https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 4! b 1
CHbITAHA BEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuoreka [IOK
S Coryuaiinas penumHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK
6 Obodmenue, KOHTPO, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne T uugposbie
/i €Ma ypoka Beero Ko;{Tpo.m,m)le l'[pﬁaKTnllecxne 06pa30BaTe JIbHBIE
padoThI padoThI pecypesI
bu6nmoreka [IOK
1 IT 0 1
PEACTABIICHUC JIANHBIX B TADIIHIEAX https://m.edsoo.ru/863ec1f8
5 [IpakTryeckue BBIYUCICHHUS 110 1 bubnuorexa [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u uHTEpIIpeTaIUs TAOJIMYHBIX 1 bubanorexa [JOK
JTAHHBIX https://m.eds0o.ru/863ec78e
4 [IpakTuyeckas padora "Tadmubr" 1 1
I'paduueckoe npencrapieHne JaHHbBIX B
5 BU/JIE KPYTOBBIX, CTOJIOMKOBBIX 1 brbmmorexa LTOK
(cTonGuaTEIX) Muarpa https://m.edsoo.ru/863ed18e
TOJIOYATHIX) AWATPAMM
6 YreHne U NOCTPOCHHUE AUATPAMM. 1 bubmmoteka IIOK
[Tpumeps! nemorpaduueckux JuarpaMm https://m.edso0.ru/863ed602
bubmmoteka IIOK
7 IT " " 1 1
paxTiieckas padora * Jluarpammp! https://m.edso0o.ru/863ed72e
3 Yucnosie HaOopwl. CpenHee 1 bubnnorexa [JOK
apupMeTuIecKoe https://m.edsoo.ru/863ed846
9 Yucnoseie HaOOpwI. CpenHee 1 bubnmnorexa [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
10 Menuana gucioBoro Habopa. 1 bubnmnorexa [JOK
VY cTOMUNBOCTE MeTUAHEI https://m.edsoo.ru/863edb3e
11 Menuana 9yucioBoro Hadopa. 1



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

YV CcTONYNBOCTh MENUAHEI

12 [TpakTnueckas pabota "Cpennue bubmmoreka [JOK
3HaueHus" https://m.edsoo.ru/863edc6a
13 HaunGoupiiee 1 HanMeHbIIIee 3HAYCHHS bubnuorexa [{OK
yuciaoBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubonbiiee u HaMeHbllIee 3HAYCHUS
4yuciIoBOro Habopa. Pazmax
15 Haubonbiiee n HauMeHbllIee 3HAYCHUS
4yHCIIOBOro Habopa. Pazmax
KonTponbhas pabota no remam
16 "[IpencraBnenue nanHbix. OnucareabHas bubnnorexa [JOK
" https://m.edso00.ru/863ee390
CTaTUCTUKA
. bubmmoreka [JOK
17 CrnyuaiiHast ©”3MEHYMBOCTD (TIpUMEPBHI) https://m.e dso:)_.[ru 1863ce4be
18 YacroTa 3HaUCHUHN B MAacCCHBE JIAHHBIX bubmmorexa [JOK
https://m.edsoo.ru/863ee69c
bubmuoreka [IOK
19 TpynmHposka https://m.edso:)_.[ru/863ee9d0
20 I'mcrorpammsl
bubnmnorexa [JOK
21 Tnetorpamset https://m.edSO(])_.[ru/863eee1c
99 [IpakTuueckas pabora "Crnydaiinas bubnmnoreka HOK
M3MEHYUBOCTD" https://m.edsoo.ru/863eecc8
93 I'pad, BepmuHa, pedpo. [Ipencrasnenue bu6muoreka [JOK
3a/1auy ¢ TOMOIIBI0 rpada https://m.edsoo.ru/863eef52
Crenenb (BaJIGHTHOCTD) BEpIIMHBL. Yunciao
24 pEOep u cymMMapHasi CTEIeHb BEPILIUH. bubnmorexa LOK

Ilens u nukiI

https://m.edsoo.ru/863ef0ba



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba

o5 Lens u nuki. [Tyte B rpade. 1 bubmmoreka [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edso0.ru/863ef236

26 [IpencraBienue 00 OpUEHTUPOBAHHBIX 1 bubmmoreka [JOK
rpadax https://m.eds00.ru/863ef3b2

N . bu6nmoreka [IOK

27 CrnyualiHblii ONIBIT U CIy4yailHOE cOObITHE 1 https://m.edsoo.ru/863ef4d4
BepositHOCTh M yactoTa coObITHS. Poib
MaJIOBEPOATHBIX U IIPAKTUYECKU Bu6muotexa [JOK

28 . 1
JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B https://m.eds00.ru/863ef646
oOmiecTBe

29 Momsera u urpanbHas KOCTb B TEOPHH 1
BEPOSATHOCTEH

30 [TpakTuueckas pabota "Yacrora 1 bubmmoreka [JOK
BbINTAJICHUS opJia" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota no remam

31 "CnyuvaiiHasi ”3MEHUUBOCTb. [ "padbl 1 bubmmorexa [JOK

i . b ) https://m.eds00.ru/863f0186
BepositHOCTB citydaiiHOro coobITUs"

39 [ToBTOopenue, o6o6mmenue. [Ipencrapnenue 1 bubmuoreka [IOK
JTAHHBIX https://m.edsoo.ru/863efa24
[ToBTOpenue, o6obmenue. OnucarenpHas bubnmorexa LIOK

33 1
CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, 06061meHne. BeposTHoCTh 1 bubmuoteka [IOK
CITy4altHOTO COOBITHS https://m.edsoo.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Tema vooKa uudgposbie
o/ yp Beero KOGI-IT[)OJ]LHLIe HpﬁaKTl/l'{GCKHe 06pasoBaTe JILHBIE
padoThI padoThI pecype

1 [Ipencrasnenue nanusix. OnucaTenbHas 1 bubmuoreka [JOK
CTaTUCTHKA https://m.edso00.ru/863f029%

5 Crnydaiinast u3MeH4YuBOCTh. CpeHue 1 bubnuorexa [JOK
YHUCJIOBOT0 Habopa https://m.edsoo.ru/863f03fc

3 Crnyuaitnsie coObiTus. BeposiTHOCTH 1 1 bubnuorexa [JOK
YaCTOThI https://m.eds00.ru/863f0578

4 Kitaccuueckue moaenu reopuun 1 bubnuorexa [JOK
BEPOATHOCTEHN: MOHETA U UTpajibHas KOCTh https://m.eds00.ru/863f076¢

bubmuorexa [JOK

1

> Oricionenia https://m.eds00.ru/863f0a50

bu6mmoreka [IOK
6 Jlucniepens amenosoro Hadopa L https://m.eds00.ru/863f0a50

7 CrangapTHOE OTKIOHEHUE YUCIIOBOTO 1 bu6nuorexa [IOK
Habopa https://m.edso00.ru/863f0bfe

8 JlnarpamMmbl paccenBaHUS 1 bubmorexa [JOK
https://m.eds00.ru/863f0ea6

bu6mmorexa [IOK

9 M 1

HOMCCTBO, TOIMHOMECTBO https://m.edso0.ru/863f1180

10 Omneparuu HaJ MHOYKECTBAMH: 1 bubnmoreka [JOK
o0beuHeHne, TIepeCeUeHHe, TOTIOTHEHNE https://m.edsoo0.ru/863f143c

11 CRoiicTBa omepanuii HaJl MHOKECTBaMHU: 1 bubnmnoreka [JOK
IEPEMECTUTEIIBHOE, COYETATENBHOE, https://m.eds00.ru/863f1784



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

pacupeaciInTCIbHOC, BKIIIOYCHHUA

12 ['paduaeckoe nmpeacraBaeHne MHOKECTB bubmorexa HOK
P PeAt https://m.eds00.ru/863f198c
13 Konrponsnas pabora mo remam
"Craructuka. MHOXecTBa"
14 DOnemeHTapHbie coObITHs. ClTydaiiHbIe bubnnoreka [HOK
COOBITHS https://m.edso0.ru/863f1dec
15 braronpusTcTByIOIIKE 3JIEMEHTAPHBIE bubnuorexa [JOK
coOwITHs. BeposTHOCTH cOOBITHIT https://m.edsoo.ru/863f1dec
16 braronpusTcTBYyIOIIKE 3JIEMEHTAPHBIE bubnuorexa [JOK
coOwITHs. BeposTHOCTH cOOBITHIT https://m.edso00.ru/863f1f72
OnBITHI ¢ PABHOBO3MOXXHBIMU
17 AJIeMEHTapHBIMUA COOBITUAMH. CTydalHbII bubmorexa LHOK
P e https://m.edso00.ru/863f21ca
BBIOOD
OMBITHI ¢ PABHOBO3MOXHBIMH
18 AJIeMEHTapPHBIMUA COOBITUSAMH. CTydalHbII bubmorexa HOK
P i https://m.eds00.ru/863f21ca
BbIOOp
ITpakTryeckas padora "OnbITH ¢
19 ABHOBO3MOYKHBIMH DJICMEHTAPHBIMU bubmorexa HOK
P | P https://m.eds00.ru/863f235a
COOBITUSIMHU
bu6mmoreka [IOK
2
0 flepeso https://m.edsoo.ru/863f2ade
CBoiicTBa JiepeBa: €IMHCTBEHHOCTh MYyTH,
21 c CCTBO];HaIfI/Ie BHCI;[Iqeﬁ BEPIIMHBI 0313135 bubmorexa LHOK
ym p i https://m.edso00.ru/863f2bac
MEX/1y YHCIIOM BEpPILUH U YUCIOM pEdep
bubmuorexa [JOK
22 I1
DABHIIO yMHOACHIA https://m.edso0.ru/863f2cd8
23 [IpaBmiio yMHOXEHUS bubnnorexa [JOK
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https://m.edsoo.ru/863f2e36

bubmuorexa [JOK
24 IT 1
POTHBOIIONIOKHOE COOBITHE https://m.eds00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beinHEHUE U 1 bubnmoreka [JOK
MepECeUCHUE COOBITHIA https://m.eds00.ru/863f3214
26 Hecosmectnbie cobbiTusi. Dopmyna 1 bubnmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectnbie coObiTusi. @opMmyina 1 bubmuorexa [JOK
CJIO’KEHUSI BEPOSITHOCTEH https://m.eds00.ru/863f3764
[IpaBmiio yMHOKEHUS BEPOSATHOCTEH.
28 VYcnoBHas BeposiTHOCTh. HezaBucumbie 1 bubmorexa HOK
P ' https://m.edso0.ru/863f38ae
COOBITHS
[IpaBuI0 yMHOXEHUS BEPOSTHOCTEM.
29 YcnoBHas BeposTHOCTh. He3aBucumblie 1 bubmorexa HOK
P ' https://m.edso0.ru/863f3b06
COOBITHS
30 [IpencraBnenue ciayyaitHOro 1 bubnuoreka [IOK
SKCIIEPUMEHTA B BHJIE JIEpEBa https://m.edsoo.ru/863f3cbe
[IpencraBnenue ciayyaitHOro bubnnoreka [JOK
31 1
SKCIIEPUMEHTA B BHJIE JIEpeBa https://m.edsoo.ru/863f3f20
39 [ToBTOpenue, o6o6menue. [Ipeacrapnenue 1 bubnnoreka [JOK
naHHbIX. OnucarenbHas CTaTUCTUKA https://m.eds00.ru/863f4128
bu6mmoreka [IOK
33 HosToperne, obobmenne. Ipager 1 https://m.eds00.ru/863f4312
KonTponbHas pabora no remam
34 "Cny4aifHble cOOBITHS. BeposITHOCTE. 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrtpoabusbie IpakTuyeckue 06pa303aTe.m>HLIe
padoThI padoThI pecype
bubmumoreka [IOK
1 HpeacTaseRke AaHARX 1 https://m.edsogru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Omneparuu HaJ COOBITHUAMU
4 HezaBucumocTs coObITHI
bubnnorexa [HOK
5 KoMb6uHaTopHOe npaBUiio yMHOXKEHHS 1 httos://m.e dsogru 18634016
6 IlepecranoBku. @axtopuan. Coueranus u 1 bubnuoreka [IOK
YHUCJIO COYETaHUU https://m.edso00.ru/863f4e16
bubnnoreka [JOK
! TpeyromHii Hackas 1 https://m.edsogru/863f5014
[TpakTuueckas pabora "Berancnenue
3 BEPOATHOCTEN C UCIIOJIB30BaHUEM 1 1 bubnuoreka [IOK
KOMOMHATOPHBIX (PYHKLUHN 3JIEKTPOHHBIX https://m.eds00.ru/863f5208
Ta0uI"
I'eomerpuueckas BepoaTHOCTh. CiiydaiiHbIN
9 BBIOODP TOUKH U3 (PUTYpHI HA IIJIOCKOCTH, U3 1 bubmmorexa LIOK
OTpE3Ka, 13 JYTH OKPYKHOCTH https://m.eds00.ru/863f5884
I'eomeTpuyeckas BepoATHOCTh. CydailHbII
10 BBIOODP TOUKH U3 (PUTYpPHI HA IIJIOCKOCTH, U3 1 bubmmorexa LIOK

OTpe3Ka, U3 YTy OKPYKHOCTH

https://m.edsoo.ru/863f5a50
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['eomeTpuyeckas BepoATHOCTh. ClydailHbIiI

11 BBIOOp TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 bubmmorexa [JOK
P P ’ https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTd OKPYKHOCTH
['eomeTpuyeckas BepoATHOCTh. ClydaHbIi
12 BBIOOp TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 bubmorexa LHOK
P P ’ https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 Jyrd OKPY>KHOCTH
Ucnbitanue. Ycnex u neynaua. Cepus bubnnoreka [HOK
13 .
HCIIBITaHUH JI0 IIEPBOTO ycIiexa https://m.eds00.ru/863f6162
14 Ucneitanue. Ycnex u neynaua. Cepus bubnnoreka [JOK
HCIIBITAaHUH 70 NIEPBOTO ycCIexa https://m.eds00.ru/863f6356
15 Wcneitanue. Yenex u Heynava. Cepust
WCMBITAHUH 710 IEPBOTO ycrexa
16 Ucnbitanusa bepuymmu. BepositHocTu bubnnoreka [JOK
COOBITHI B cepuu HcTibITaHuil bepHymn https://m.eds00.ru/863f64d2
17 Ucneiranusa bepnyinu. BeposarHoctu bubnuorexa [JOK
coOBbITHH B cepuu UCTIBITaHui bepHysum https://m.eds00.ru/863f6680
18 [IpakTnueckas padora "HcnpiTanus bubnnoreka [JOK
bepuymmu" https://m.edso0.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U pacipeiesieHne bubnuoteka [JOK
BEPOATHOCTEN https://m.eds00.ru/863f6b44
MaremaTuueckoe OKUIaHUE U JUCIIEPCUS bubnuoteka [JOK
20 o .
CIIy4ailiHOU BEJIUYUHBI https://m.edso0o.ru/863f6da6
[Ipumepbl MaTeMaTHYECKOTO OKUIAHUS KaK
21 TEOPETUYECKOIO CPETHErO 3HAYECHUS bubmmorexa [OK
P pe https://m.eds00.ru/863f6f86
BEJTMYUHBI
bu6nmoreka [JOK
22 IT
OHATHE O 3AKOHE GOTBUINX HHCe https://m.eds00.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C TOMOILBIO bubnnorexka [JOK
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4acToT https://m.edso0.ru/863f7652
bu6mmoreka [IOK
24 I1 o 1
PUMEHCITHE 3aKOMa DOJILIIIX Hreel https://m.edso0.ru/863f7116
25 O06o001IeHre, CUCTEMAaTU3aIUs 3HAHHH. 1 bubmuorexa [JOK
[IpencraBnenue qaHHBIX https://m.edso00.ru/863f783c
26 O0001menue, cucTeMaTH3aIusa 3HaHUH. 1
OnucarenbHas CTaTUCTHKA
O0001enne, cucTeMaTH3aIus 3SHAHUH.
27 IIpencrasnenue nanaeix. OmucarenbHas 1 bubnmorexa LOK
P ) https://m.eds00.ru/863f893a
CTaTHUCTHKA
08 O06o0061IeHne, cucTeMaTU3alys 3HAaHUH. 1 bubmmoreka [JOK
BeposiTHOCTB cityuaifHOTO COOBITHS https://m.edso0o.ru/863f7ade
O0001enne, cucTeMaTH3aLus 3HaHUH.
29 BeposTHOCTE ciny4yaiiHOro cOOBITHS 1 bubmorexa [TOK
P yd ' https://m.edsoo.ru/863f7c9c
DeMEHThl KOMOMHATOPUKHU
30 O06o00u1eHue, cucTeMaTu3aus 3HaHuH. 1 bubmmorexa [IOK
DneMeHThl KOMOMHATOPUKU https://m.eds00.ru/863f7e54
O0001enne, cucTeMaTH3aIus 3HaHUH.
31 OneMeHTh KOMOUHATOPUKHU. ClydaiiHbIe 1 bubmorexa LOK
pHI. LTy https://m.eds00.ru/863f8408
BEJIMYHHBI M pacTIpe/ieIICHUs
39 O06o06mmenue, cucTremMaTru3aIys 3HaHUH. 1 bubmuorexa [JOK
CrnyyaiiHble BEIMUUHBI U pacIIpeIeIeHUS https://m.edso00.ru/863f861a
bu6mmorexa [IOK
33 4 o 1
Toropas KOHTpOJIbHas pabota https://m.edsoo0.ru/863f8b56
34 O0001enue, cucTeMaTH3alusa 3HaHUH 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KJIACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uurare HHPOpPMAIIHIO, IPEICTABICHHYIO B Ta0/IMIIax, HA JUarpammax,
5.1 MPEACTABIATh JIaHHBIE B BHJAEC TaOJMI, CTPOUTH JHArpPaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBAM 3HAUYEHUN
5 OnuceiBaTh W HHTEPIPETUPOBATH PEAIbHBIC YHCIOBBIE JTaHHBIC,
MpeACTaBICHHBIC B Ta0IUIIAX, HA MarpaMmax, rpadukax
Hcnonp3oBarh JUISL OIIMCAHUS JTAHHBIX CTaTHCTUYCCKHEC
5.3 XapaKTEePUCTUKU: CpenHee apudMeThuyeckoe, Mernana, Haubospiiee u
HauMEHbIIIee 3HAYEHUS, pa3Max
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYHBOCTH HA MPUMEpax IEH,
54 (GU3MYECKUX  BEIWYMH, aHTPOMOMETPUYECKHX JAHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kona .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA
pe3yjabTara
5 BeposiTHOCTB 1 cTaTUCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B
51 BUJe TaONWI, AUarpamm, rpaduKoB, MPEICTaBIATh JaHHBIE B BUIE
TabJIUL, IUarpaMM, rpagukoB
OnuceiBaTh JaHHBIE C IIOMOIIBIO CTATUCTUYCCKUX IIOKA3aTelleH:
5.2 CPeIHMX 3HAUYEHWH W Mep pacceuBaHHs (pa3max, AWCIEPCHS H
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAUCHUM U YaCTOTHI COOBITHM, B TOM




YHCIIe [0 pe3yIbTaTaM U3MEPEHHUN U HaOJII0ICHUN

HaxoauTe BepOSTHOCTM CIy4YalHBIX COOBITH B OMBITAaX, 3Has

5.4 BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE€ B ONBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHAMU
56 Hcnonb3oBare  rpaguueckue  MOAEIM:  JIEPEBO  CllydailHOro
' 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBarh NOHATUSMHU: MHOKECTBO, IIOJMHOKECTBO; BBIIIOJIHATH
£ 6 olepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHME, IEPECEUCHHUE,
' JIOTIOJIHEHUE; TIEPEUUCIIATD JJIEMEHTHI MHOXKECTB, IPUMEHATh CBOWCTBA
MHO>KECTB
Hcnonp3oBare Tpaduueckoe MpeiCTaBICHHE MHOXECTB U CBs3eH
5.7 MEXy HUMM JUJIsl ONIMCAHUS IIPOLECCOB U SIBJICHUH, B TOM YHCIE NPU
pelIeHnH 3a]a4 U3 IPYruxX y4eOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HH(POPMAIUIO, NPEACTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHJE TaOMUIL, auarpamMm, TpaduKoB,
MPEJCTABIATh JaHHbIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
- Pemrate 3a7aun opraHU30BaHHBIM 1epeOOPOM BAapHUAHTOB, a TaKXkKe C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB
Wcnonb3oBaTh onucareiabHble XapaKTEPUCTHKU JJIi  MacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHCJE CpeIHHE 3HAYEHUS U MEpbI
paccenBaHMs
£ 4 HaxoauTe 4acTOTHl 3HaUY€HUM W YAaCTOTHI COOBITHS, B TOM 4YHCIE
' MOJIB3YSICh PE3y/bTaTaMM MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTs BepOsATHOCTH CIy4aHbIX COOBITUN B M3YyYEHHBIX OINBITAX, B
5.5 TOM 4YHCIIE B ONbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMHU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA A0 MEpPBOrO ycIexa, B CEpHusixX




ucnbiTaHui beprynnu

Nwmets mpencraBieHre O CIydyailHOM BeIMYMHE U O paclpeiesieHuu

5.6

BEpPOSITHOCTEH

Nmets mpeacTaBieHue O 3aKOHE OOJBIIUX YUCEN Kak O MPOSIBJICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJIM 3aKOHa

OOJIBIITUX YKCETT B IPUPOE B OOIICCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
5 BeposiTHOCTB M cTaTuCcTHKA
IIpencraBnenue AaHHBIX B BUAE TaOiull, AUarpamm, rpaukoB. 3aloJHEHHUE
TaONUI], YTEHHE M TMOCTPOCHHE AMarpaMMm (CTOJIOWMKOBBIX (CTOJOYATHIX) M
5.1 KpyroBeix). UYUrteHue rpaduKoB peajdbHBIX MpoueccoB. 3Bnedenue
uHbOpMAMK W3 JUArpaMM M TaOIUI, HMCIIOJB30BaHUE M HWHTEPIPETALUS
JAHHBIX
OmnwmcarenpHasi CTaTHCTHKA: cpenHee apu(METHYECKoe, MEeAHMaHa, pa3Max,
5.2 HauOoJibllIee U HaUMEHblIee 3HaUeHUs1 Habopa YMCIOBbIX JaHHbIX. [Ipumepsl
CIIy4ailHOM M3MEHYUBOCTH
CrnydaiiHBI SKCIIEpUMEHT (OMBIT) M ClydailHoe coObiTue. BeposiTHOCTH U
5.3 qyacToTa. Pojb MajoBEpOATHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITHH B
npupoe u B o0OuiecTse. MoHeTa u UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, BepmmnHa, pebpo. CreneHp BepiiuHbL. Yucino pébep M cymmapHas
54 creneHnb BepiinH. [IpeacraBnenue o ca3HocTu rpada. Llenu u nukisl. Ilytu
' B rpadax. OOxox rpada (sitnepoB nyth). IIpencraBmenue 00
opueHTHUpoBaHHOM rpade. Pemenue 3amau ¢ nomouisio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpagukoB
5 MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEIMHEHNE, [IepeceueHre, JONOJTHEHNE
£ 3 CBolicTBa onepaluii HaJ, MHOKECTBAMU: [IEPEMECTUTEIBHOE, COUETATENBHOE,
' pacIpenesnTeNIbHOE, BKIIOUYEHUS
5 4 Hcnonb3oBanue rpaduyeckoro NpeAcTaBIECHUS MHOXECTB JJsl ONUCAHUS

PCAIBHBIX MTPOLCCCOB U SIBJICHI/If/’I, Ipu pCHICHUHA 3aa4d.




H3mepenne paccenBaHusl AaHHBIX. Jlucriepcust U CTaHAAPTHOE OTKJIOHEHUE

> YHCIIOBBIX HAOOpOB. J[narpamMma paccerBaHus
DJIeMEHTapHbIE COOBITHS clydaiiHOro ombiTa. CiydaiiHble COOBITHS.
£ 6 BepositHocTi  cOOBITHI. ONBITBI ¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMH
' coobiTusaMu. CrydaliHbli  BeIOOp. CBSI3p MEXAY MaJIOBEPOSTHBIMH U
NPAaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: EAMHCTBEHHOCTh IIYTH, CYILECTBOBAHUE
5.7 BUCSAYEH BEPUIMHBI, CBSA3b MEK/Y YUCIIOM BEPIIUH U ynciaoM pédep. [Ipasuio
yMHOXKeHUs. Pemenue 3aaa4 ¢ nomouisio rpados
[IportuBomnonoxkubie coObiThs. Jlmarpamma Oiepa. OObenuHEHHE U
5.8 nepecedeHre coObiTuid. HecoBmecTHble coObITHS. DoOpMmyna CIOKEHHS
BEPOATHOCTEMN
59 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOKeHHs. HezaBrucuMbie COOBITHS
[IpencraBienue »5KcnepuMeHTa B BuAe JepeBa. Pemienwe 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEN C IOMOIIBIO JEpeBa CIy4alHOTO 3KCIIEPUMEHTA,
auarpamm Oiepa
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaThCTHKA
[IpencraBienye AJaHHBIX B BUAE TAOJIMII, AUArpaMM, rpa@uKOB, HHTEPIPETALINS
5.1 NaHHBIX. YTeHHe W MOoCTpoeHue TabmuI], AuarpamM, rpadUMKoB MO pearbHbIM
JTAHHBIM
5.2 [TepecTanoBku u pakTopHa
5.3 CoueTaHus U YKCIIO COYETAHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ay ¢ nCmoap30BaHUEM KOMOMHATOPUKHT
55 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpP TOYKHM M3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcnbitanue. Yenex u Heyaada. Cepust HICIIBITAaHWN 10 IEPBOTO ycrexa
£ 7 Cepus ucnbitanuii bepaymm. BeposTHOCTH COOBITHIA B CEpUM HCIIBITAHUN
' bepuymn
5.8 CrydaiiHasi BeTMYMHA U pacIpeiesieHue BEpOSTHOCTEH




Maremaruueckoe oxujgaHue © gucnepcus. [lpumepsl MaTeMaTHYECKOIo

> O0XKMJaHUS KaK TEOPETUYECKOI0 CPEIHETO 3HAUCHUS BETMYMHBI

510 MaremaTuyeckoe OXUJAHUE W JUCHEPCUsl CIIy4YalHOW BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEPUU UCIIBITAHUN bepHymim»

E11 [Tonstue o 3akoHe OONBIIMX yHceNl. M3MepeHne BEpOSTHOCTEH C IMOMOIIBIO

yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YMCEll B IPUPOJIE U OOIIECTBE




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€er0o
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJMHOKECTBO, OIEpaLluu
Ha/l MHOYKECTBAMU; YMEHHE ONIEpUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX IPU PEIICHUHU 337a4; YMEHHUE HCIIOIb30BaTh
rpaduyeckoe MpEeACTABICHWE MHOXKECTB JUIsl OINUCAaHUS  PEATbHBIX
IIPOLIECCOB U SIBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHATUSIMH: OIpEJAeNieHHne, aKkCuoMma, Teopema,
JI0Ka3aTeNIbCTBO;  YMEHHE  paclo3HaBaTh  HCTHHHBIE UM JIO)KHBIE
BBICKA3bIBAHUS, IPUBOAUTH NPUMEPBl W  KOHTPIPHMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPHUIIAHUS BbICKA3bIBAHUI

YMeHHue onepupoBarh IOHATHAMH: HATypaJlbHOE YHCIO, IPOCTOE U
COCTAaBHOE YMCJIO, E€IMMOCTb HATYPAJIbHBIX YUCEIl, IPU3HAKU JEIUMOCTH,
L[eJIOEe YMCII0, MOJYJIb YMCia, OOBIKHOBEHHas: OpoOb M JecsiTHYHas ApoOb,
CTaHJAPTHBIA BHJI YUCIA, PAMOHAIBHOE YNCIIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH ACHCTBUS C
YUCJIAMM, CPAaBHHUBAThb M YIOPSJAOYMBATH YMUCIIA, NPEACTABISATH 4YUCIA HA
KOOPJAMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBapaTHbIH KOPEHb, MHOTOUJIEH, ajredpanydeckas 1poob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTEMeHUu OoJblle
€IMHUIIB; YMEHHME BBINOJIHATH PacuéTsl MO (GopmylaM, NMpeodpazoBaHU
LEJNbIX, JPOOHO-pAIlMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHNEe MHOTOYJIEHA Ha MHOKUTENHU, B TOM YHCIIE C UCIOIb30BAHUEM
(hopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

VYmMmenne ONEprUpoOBaTh IMOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOM NepeMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
yMEHHE pellaTh JIMHEWHble U KBaJpaTHbIE ypaBHEHUS, JPOOHO-
palMoHaIbHbIE YPaBHEHHUSI C OJHOW NMEPEMEHHOMN, CUCTEMBI ABYX JIMHEUHBIX
ypaBHEHUH, THHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJI[paTHBIE U APOOHO-
palMoHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM YHUCIE MpHU
pelleHny 3aady U3 OPYTUX IMPEIMETOB M MPAKTHYECKUX 3a1ad; yMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO MPSIMYIO M KOOPAUHATHYIO IUIOCKOCTH IS
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (PYyHKIUSA, Tpadhuk QyHKIUUA, HYIU
(GYHKIINU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,




yObIBaHUS, HaWOOJIbIIEE W HAWMEHbIIee 3HAYCHHUS (YHKIUUA, yMCHHE
ONEPUPOBATh TOHATHAMHU: TpsiMas POMOPIMOHAIBLHOCTh, JIMHEHHAS
byHKIWsA, KBajpaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboia, runep0oa; yMeHHue CTPOUTh Tpaduku (PyHKITUH, UCIIONTB30BAThH
rpaduKu IS ONPEIEIICHUS CBOWCTB IPOIIECCOB W 3aBHUCHMOCTEH, s
pelieHus 3aad M3 JPYrux YYeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPAXKATh POPMYTaMU 3aBUCUMOCTH MEXITy BEITMUYUHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHIecKas
U TEeOMEeTpUYEecKas IPOrpecCUU; YMEHHME HCIIOJIb30BaTh  CBOMCTBA
nociieIoBaTeabHOCTeH, POPMYIIbl CyMMBI U OOLIETO 4YjeHa MPU PELICHUU
3aa4, B TOM 4YHCIIe 3a7ad U3 JPYruX Yy4eOHBIX NPEIMETOB U pealbHOM
KU3ZHU

YMeHue pewarsb 3a/1a4M pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLIEHTHI, JOJIH U
4acTH, ABM)KEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb HOKYIIOK U YCIYT,
HQJIOTW, 3aJaud M3 00JacTu YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJISITH BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3a1a4dd, MCCIEAOBATH IIOJyYEHHOE DCIICHUE H
OLICHHMBATh MIPABI0N0I00HOCTD MOITYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yrojJl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PaBHOOCIPECHHBIN U
PaBHOCTOPOHHUI TPEYTOJbHHUKHU, MPSIMOYTOJBHBIN TPEYroJlbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTroJIbHHKA, YeThIPEXYTONBHUK,
napajienorpaMmm, poM0O, MPSIMOYTOIbHUK, KBJIpaT, TPAIes; OKPYKHOCTH,
KpYyT, KacaTelbHasl; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYypaMu; YMEHHE
pemarh 3aa4d, B TOM YHCJIE M3 MOBCEAHEBHOW XU3HU, HA HAXOXKICHHE
TCOMETPHUYECKUX BEJIIMYUH C MPUMEHEHUEM HM3yYeHHBIX CBOWMCTB (uryp u
(haxToB

10

YMeHue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTYp, PpaBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUIEIbHOCTh U NEPHEHAMKYIIPHOCTh NPSIMBIX, YrOJI
MeXy IpSIMbIMU, TIEPIIEHINKYIISAP, HAKIOHHAS, MPOeKIus, mogodue duryp,
NM0JI00HBIE TPEYTrOJbHUKH, CUMMETPHsS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclo3HaBaTb PpaBEHCTBO, CHUMMETPUIO M Tojo0ue ¢uryp,
NapaJUIEIbHOCTD U MEPIICHIUKYIIAPHOCTD MPAMBIX B OKPYKAIOIIEM MUpE

11

YMeHue ornepupoBaTh MOHATHSMU: JIMHA, PACCTOSIHUE, Yroi (BEeJIMYMHA
yria, CHHYC U KOCUHYC yrja TpeyrojbHUKa), IUIONa/ib; YMEHUE OIICHUBAThH
pa3Mepsl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(hopMyITBI IEpUMETPa U TIOMIAH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMATd Kpyra, oObeMa MPSMOYTOIBHOTO TMapajuieJienuIesa; yMeHue
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHuKa, TeopeMy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHHS
JUISL BBIYMCIIEHUS! JUTUH, PACCTOSHUH, TIJIOIIAIEN

12

Ymenue  u3o0paxkaTb  IUIOCKME  (GUIypl W HMX  KOMOMHAIuH,
NPOCTPAHCTBEHHbIE (GUTYphl OT PYKH, C TOMOIIBIO  YEePTEKHBIX




HHCTPYMCHTOB M J3JICKTPOHHBIX CPEACTB IO TCKCTOBOMY HUJIM CUMBOJIBHOMY
OIIMCaHHIO

13

YMeHHe onepupoBaTh MOHATHAMU: NPSIMOYIOJIbHASI CHCTEMa KOOPJWHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YUCJI0, CKAJSIPHOE IIPOU3BEIACHHUE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI I NPEACTABICHHUS JaHHBIX M PELICHUs 3a/1ad, B
TOM YHCJIC U3 IPYTUX YYECOHBIX MIPEJAMETOB U PEATbHOM KU3HU

14

VYMmenune ONCpHUpPOBaATh IMMOHATHUAMMU: CTOJ'I6I/IKOBBIG M KPYroOBbIC JUAarpaMMBbl,
TaOIUIIBI, cpeHee apudmMeTndeckoe, MeAana, HauboIbIlee U HANMEHbIIIEE
3HAUeHMs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHME  W3BICKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TabJIMIIaX ¥ Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTHUKH
pealbHBIX MPOLECCOB W SBJCHUI,; YMCHHE pPAaClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSMHU: CIyYalHBIA OMBIT  (CIAy4ailHBIN
JKCIICPUMEHT),  JJIEMEHTAapHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OIIbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJUTh  BEPOSITHOCTH  CIy4YalHBIX  COOBITUH B ONBITAX  C
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIlaTh 3a/la4d
METOZIOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOXKEHUS; YMEHUE OIICHHBAaTh BEPOSTHOCTH pEaIbHBIX COOBITHMH H
SIBIICHUH, MOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHPE U B KHM3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIbIO B MACCOBBIX SIBICHUSX

16

YMmenue BLIGI/IpaTB HO,ILXO,I[HH_II/II‘/’I H3y‘leHHBII>i METOA IJIs1 PCIICHUA 3a4a4U,
IMPUBOJUTL MPUMEPbBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B MNpupoac H
JKM3HH, pPaCIO3HaBaTb IIPOABJICHHUEC 3aKOHOB MAaTEMaTUKW B MCKYCCTBC,
OIMUMCBIBATh OTACIBHBIC BBIJAIOMIUMECA PE3YJIbTAThbl, ITOJYUYCHHBIC B XOJIC
Pa3BUTHUA MAaTEMAaTUKW KAaK HAyYKH, MPHUBOJAUTH IMPUMEPBI MATEMATHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCCMHpHOfI HUCTOpUn




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 OOBIKHOBEHHBIE W JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEYHbIE MEPHOAUYECKHE
Ipobu
1.3 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ paloHaIbHbIMU YHUCIIaMHU
14 JlelicTBuTenpHbIE yncia. ApupMeTHIecKre onepannu ¢ JeMCTBUTEIbHBIMU YUCIIaMHU
15 HpH6Jm>KéHUHHe BBIUMCJICHMS], IPAaBUIJIa OKPYIJICHUS], IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUH
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
99 Crenenb ¢ 1enbIM nmokasareneM. CTeneHb ¢ palMoHaIbHbIM Moka3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
95 ApudmeTnueckuili KOpeHb HaTypaibHOW creneHu. JleMcTBUs ¢ apupMEeTHUECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEpPABEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.9 Hensle u apoOHO-panMoHalbHbIE HepaBeHCTBA. CuHCTEMBI U COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBble MOCIEI0BATENBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN
4.2 Apudmernueckast 1 reomeTpuueckas nporpeccuu. opmyia cia0XKHbIX TPOIEHTOB
5 OYHKII
OyHK1us, crocods! 3aganus ¢pyHkuuu. ['paduk Gynkunu. OdnacTs onpeneiaeHus u
51 MHOKecTBO 3HaueHui ¢yHkiuu. Hynn ¢yaxnuu. IIpomexxyTku 3HaKOMOCTOSIHCTBA.
- [TpoMe)XyTKH MOHOTOHHOCTH (QYHKIWH. MaKCUMyMbl W MHUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 Koopaunats! Ha psIMO¥i U TIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA




7.2 TpeyronbHHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepenne reoMeTpudecKix BEINIHH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTB ¥ cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr
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