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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1HM(POBOM MHpPE BEpPOSTHOCTH M  CTaTHUCTHKA
MpUOOPETAOT BCE OOJIBIIYIO 3HAUMMOCTb, KaK C TOUKU 3PEHUS MPAKTHUECKUX
NPWIOKEHUH, TaK M HUX POJM B OOpa3oBaHUHU, HEOOXOAUMOM KaXIOMY
yenoBeKy. Bospacraer uucio npodeccuil, npu OBIaJACHUH KOTOPBIMU
TpebyeTcst Xopomras 0a3oBasi TMOArOTOBKA B OOJACTH BEPOATHOCTU H
CTaTHCTHKH, TaKas MOATOTOBKA Ba)KHA JJIsl MPOAODKEHHSI 0Opa30BaHMs U s
yCIemHot npodeccHoHaIbHON Kaphephl.

Kaxnpiii yenoBek TMOCTOSIHHO NPUHUMAET peHIeHUsl Ha OCHOBE
MUMEIOIINXCST Y HEeTrOo JNaHHBIX. A ii 000CHOBAaHHOTO MPUHSTHUS PEIICHHUS B
YCIOBUSAX HEAOCTaTKa WIM M30bITKa MHGOpMAIMM HEOOXOJMMO B TOM YHCIE
X0po11o chOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

NMeHnHO mosTOMY OCTpO BCTajga HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOyJaromuxcsa (PyHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ceOs B
KayeCTBE HEOTHEMIJIEMOW COCTABISIONIEH YMEHHE BOCTIPUHUMATh U KPUTUUYECKU
aHANMM3UPOBATh WHGOPMAIUIO, TMPEJCTAaBICHHYI0 B pa3iUMYHbIX (opmax,
NOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX pealbHBIX MPOLIECCOB U
3aBUCUMOCTEMH, MPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU MPUHIIMIIAMHU cOOpa, aHAIHN3a
U TIPE/ICTaBIICHUs TAHHBIX U3 PAa3IMYHBIX cpep KU3HHU OOIIeCTBa U TOCy1apCcCTBa
npuoOIIaeT o0yyarouuxcsi K OOLIECTBEHHBIM HWHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKH PAa3BUBAET HABBIKM OpraHU3AIMH repedopa U mojacyéTa yucia
BApUaHTOB, B TOM YHCIIE B NPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMU
Teopu TpadgoB co3mMaéT MareMaTH4yecKul (yHAaMeHT is (HOPMHUPOBAHUS
KOMITETeHIIU B obnactu uHopMatuku U MOUGPOBBIX TexHOJorHi. [Ipm
U3YYCHUH CTAaTUCTUKA W  BEPOSTHOCTH OOOramarTcs MpeIcTaBlIeHUs
00y4arouMxcs 0 COBPEMEHHOM KapTHHE MHpa M METOJax €ro HCCIeIOBaHMUs,
dbopMupyeTcsi TOHHMMaHHE POJIUM CTATUCTUKH KaK WCTOYHHKA COIMAIBHO
3HaYUMOW MH(OpPMALMM ¥  3aKJIAJbIBAIOTCSI OCHOBBI  BEPOSTHOCTHOTO
MBIIILICHUS.

B cootBeTcTBHU ¢ JaHHBIMU LIETSIMU B CTPYKTYpe IMpPOrpaMMbl y4eOHOTO
Kypca «BepoATHOCT, W CTaTHCTHKa» OCHOBHOTO 0O0IIero o0pa3oBaHUsS
BBIJICJIEHBI clenyronme COJZIEPKATEIbHO-METOAUYECKIE JUHUU:
«IIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTUKA», «BeposATHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeiIeHne B TeOpHIO IpadhoBy.

Conepxxanne nuauu «[IpencraBmeHne MaHHBIX ©  OMHCATEIbHAsS
CTAaTHCTHKA» CIYXXUT OCHOBOW Jisi (OPMUPOBAHHS HABBIKOB pabOTHl ¢



uH(popManMeit: OT YTeHHUSI U UHTEpIpeTaluu UHPOPMAIUU, PEICTABICHHON B
TabnMIax, Ha AuarpaMMax u rpadukax, A0 cOopa, MpeACTaBICHUS U aHAIU3a
JAQHHBIX C MHCHOJb30BAaHUEM CTAaTUCTUUYECKUX XapaKTePUCTUK CPEIHUX U
pacceuBaHus. Pabotas ¢ maHHBIMH, OOy4aroIIMecs ydarcsl CUUTHIBATh H
WHTEPIPETUPOBATh JAaHHbIC, BBIJABUTATh, APTYMEHTHUPOBATb U KPUTHUKOBATH
MPOCTEHIINE THUIMOTE3bl, Pa3MBIIUIATh HaJd (aKTOpaMH, BBI3BIBAIOIIUMU
W3MEHYUBOCTh, U OLICHHBATh MX BIUSHUE HA pacCMaTpUBaeMble BEIUYUHBI U
IPOIIECCHI.

NuTynTtuBHOE  TpeACTaBiIeHUE O CllydyalHOW  HM3MEHYUBOCTH,
MCCIIEJOBAHNE 3aKOHOMEPHOCTEM M TEHIACHUWW CTAHOBUTCS MOTHBHUPYIOLIECH
OCHOBOM [IJIi M3y4YEHUs] TEOPUU BEpOSTHOCTEU. bosblioe 3HAUYECHHE HMEIOT
NpaKkTUYeCKue  3aJaHus, B  YAaCTHOCTH  OMNBITBI C  KJIACCUYECKUMU
BEPOSITHOCTHBIMHU MOJICIISIMU.

[TonsiTue BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBIONoa00Hs CIy4aitHOTO
coobiThs. Ilpu wu3yueHun ydeOHOTO Kypca OOydYaromuecs: 3HAKOMSTCA C
NPOCTEUIIMMHU  METOJIaMH  BBIUMCIICHUS  BEPOATHOCTEH B  CIy4YalHBIX
OKCTIIEPUMEHTAX C  PABHOBO3MOXHBIMU  DJIEMEHTapHBIMH  HCXOJIaMH,
BEPOSATHOCTHBIMH 3aKOHAMH, TO3BOJIAIOLNIMMHU CTaBUTh M pelIath Ooliee
CIIOXHBIE 3a7aud. B y4eOHbI Kypc BXOIAT HayalbHbIC MPEACTABICHHUS O
CIIyYalHbBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTrO Kypca OCYyIIECTBISETCS 3HAKOMCTBO OOYYaIOUIUXCs C
MHOXECTBAMM M OCHOBHBIMU  OINEpAlMsIMH  HAJ  MHOXECTBAMHU,
paccMaTpUBarOTCs TMPUMEPHl TNPUMEHEHUs [JI1 pPEHIeHUs 3ajJad, a TaKkxKe
UCIIOJIb30BaHUS B APYTMX MAaTEMATHUYECKUX KypcaxX U yU4eOHBIX IPeIMETax.

B 7-9 kmaccax usydaercst yaeOHbIN Kypc «BeposTHOCTh U CTaTHUCTHKA», B
KOTOpbIA BXOAAT pa3nensl: «lIpeacraBieHne MaHHBIX M ONKcCAaTeNbHas
CTaTUCTUKa», «BeposaTHOCTbY», «DJIeMEHThl KOMOMHATOpUKW», «BBeneHue B
TEopuIo rpadoBy.

Ha wusyuenne yueOHOro kypca «BeposSITHOCTbh W CTATUCTUKA» OTBOJUTCS
102 yaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8 knacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 gaca (1 4ac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBinenne JaHHBIX B BUJE TaOmMl, JuarpaMm, TIpaduKoB.
3anonHeHue TaOJIUL, YTEHWE W TOCTpPOEHUE AuarpaMMm (CTOJIOMKOBBIX
(ctonmbyaThix) W KpYroBbiX). UteHue rpaduKOB peabHBIX MPOIECCOB.
W3Bneuenne wuH(OpManuMM U3 JAMarpaMM M TaOJMI, HCMOJIb30BaHUE U
UHTEpIpeTaIs TaHHbBIX.

OnucaTenbHasi CTaTUCTHKA: CpeiHee apudMeThuecKoe, MeuaHa, pa3max,
HauOoJbIIee U HaUMEHbIlIee 3HaUYeHUs HaOOpa YUCIOBBIX JaHHbIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U CiiydaiiHOe coObiTHe. BeposaTHOCTH U
gacTtoTa. Poiab ManoBEpOSTHBIX W TPAKTHUUECKH JIOCTOBEPHBIX COOBITUM B
npupojie u B obuiecTse. MoHeTa U UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepimmHbl. Yuciao pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o caznoctu rpada. Lenu u nuknst. [yt B
rpadax. O6xox rpada (disepoB myTth). [IpeacraBieHne 06 OpUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ momMoIuiso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXeCcTBO. Ormnepauuu HaJ
MHOKECTBaMH: 00BbEANHEHHE, IIepecedeHne, nonoiHenne. CBONCTBA omeparuii
HaJ| MHO>XECTBAMH: NEPEMECTUTEIBHOE, COUYETATEIbHOE, PACIPENEIUTENbHOE,
BKJItOUeHHus. Vcmonp3oBaHue rpaduyecKoro MpeACTaBICHUs MHOMXECTB s
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a]aY.

N3mepenne paccenBanus  AaHHBIX. Jlucmepcuss © CTaHAAPTHOE
OTKJIOHEHUE YUCIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DneMeHTapHble COOBITUSL cllydailHOro onbita. Ciy4allHble COOBITHS.
BepositHoctu  coObiTHil. ONBITBL ¢  PAaBHOBO3MOKHBIMH ~ 3JIEMEHTAPHBIMU
coObrTusimu.  Criydaiiaplii - BeIOOp. CBsI3b  MEXAY MAaJOBEPOATHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMH COOBITHSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa A€pEeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKJy YUCJIOM BEpIIMH U yuciaoMm pedep. Ilpasuio
yMHOXkeHus. Penenue 3anad ¢ moMonisio rpagos.

[IpotuBononoxkueie coObiTus. Juarpamma Oiinepa. OObenUHEHUE U
nepeceueHue coObiTuil. HecoBmectHbie coObiTus. @Dopmyna croxeHus



BEPOATHOCTEU. Y CIOBHAsE BEpOSATHOCTh. [IpaBuno ymHOxenusa. HesaBucumbie
coObrTus. IlpencraBneHue 3KkcnepuMeHTa B BHUJE JAepeBa. PemieHue 3agad Ha
HaXO0XXICHHUE BEPOSATHOCTEH C IIOMOILBIO JepeBa CIy4aliHOTO JKCIIEPUMEHTA,
auarpaMmm Jitepa.

9 KUIIACC

[IpencraBnenne JaHHBIX B BUAE TaOiWl, JuarpaMM, TIpadukos,
MHTEpNpeTalus JTaHHbIX. YTeHHe U MOCTPOCHUE TaOIHIl, AUarpamm, rpaukoB
[0 pEAJIbHBIM JJaHHBIM.

[lepecranoBkn u  (Qakropuan. CoueTraHus U UYUCIO COUYETAHUM.
Tpeyronsnuk ITackans. Pemenne 3aaa4 ¢ UCNIOJIb30BaHUEM KOMOMHATOPHUKH.

['eomerpuueckast BeposiTHOCTh. CiydaiiHbIA BHIOOpP TOUKHM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex u Heyaada. Cepusi MCHBITAHUI A0 MEPBOro ycrexa.
Cepust ucnbiTanuii beprymmu. BeposTHOCTH COOBITHII B CepUM HUCIBITAHUN
bepnymn.

CiyuaiiHasi BeJIMYMHA U paclpeielieHne BEpOsSTHOCTE. MartemaTruueckoe
OXuJaHue U gucnepcus. IlpuMepsl MareMaTHUEeCKOro OXHUIAHUS Kak
TEOPETUUYECKOI0 CPEIHETO 3HAUEHUs BEJIMUYMHBI. MaTeMaTu4ecKoe 0KUIaHUE U
TUACTICPCUSL CIIyYalHOM BEJIWYMHBI «YHMCJIO YCIIEXOB B CEpUM HCIBITAHUU
beprynnny.

[TonssiTe o 3akoHe OoJbmMX Yucel. M3mepeHue BepoOsSTHOCTEH C
NOMOIIBI0 4YacToT. Ponb M 3HaueHWEe 3akOoHa OONIBIIUX YWCET B MPHPOJAE H
0OIIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM HMHTEpeca K TMPONUIOMY W HACTOSAIIEMY pPOCCUHCKON
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JOCTHKEHUAM POCCHMCKHX
MAaTEMATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEHN TpakJIaHWHA U pealu3aluu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpaxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO ATHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUH HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE B PEUICHUU MPAKTHUYECKUX 3a]1ad
MaTE€MaTHUYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUU BCEH YKM3HM JUIS YCIICIIHON MPOdheCCHOHAIBHON
NESTEIBbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIIbHOW TPAGKTOPUU OOpa30oBaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKJIECHUI, YMEHUIO BHJIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPENCTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIbI
U 00IecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eI0BEYECKOM
NEATEeNIbHOCTH, ITANOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIsl pa3BUTHS IIUBUIN3ALIUH,
OBJIQJICHUEM SA3BIKOM MAaTeMaTUKM W MaTeMaTUYECKOW KYyJIbTYpOH Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO NMPUMEHATh MAaTEMAaTUUYECKHUE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKaIOIIEel Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX pelieHus;

8) ajanTanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJBHOW H
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO HEATEIbHOCTb, B TOM
qucle YMEHHE YYUTbCS Yy JpYruxX JIoAei, npuodbperaTb B COBMECTHOM
JESATENBbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHWI, B TOM 4YHCIIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM
YuCcie PAaHEEe HEU3BECTHBIX, OCO3HABATh JAC(PUIUTHI COOCTBEHHBIX 3HAHUI U
KOMIIETEHTHOCTEM, IIJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPeOYIOIIMHA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHus U AeUCTBUA, (HOPMYyIHUpOBATh U OLCHUBATH PUCKU U
nocieACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue JelcTBUS:

e BBISIBIATH n XapaKTepU30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTH4YEeCKUX OOBEKTOB, MOHSATHUM, OTHOIIEHUM MEXAY MOHSATHUSIMHU,
bopMyITHpPOBATh ONPEACIICHUS TTOHATUH, YCTAaHABINBATD CYIECTBEHHBIN
MpU3HAK KilaccU(UKAIIMU, OCHOBAHMS ISl OOOOINEHMS W CpaBHEHHS,
KpPUTEPHUHU MPOBOJIUMOTO aHAIN3A;



BOCHPUHHMMATh, (POPMYIUPOBATh M NPeoOpa3oBbIBATh CYXKICHHS:
YTBEPJUTEIbHbIE W OTPHULIATEIIbHBIE, €IWHUYHbIC, YACTHBIE U 0O0IIHE,
YCIIOBHBIE;

BBISIBISITh ~ Mar€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpeuUHsl B (pakTax, JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX,
npenjaratb ~ KpUTEpUU I BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJIbI C HMCMOJb30BAHUEM 3aKOHOB JIOTMKH, JAENYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHUH (TpsMble U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXHbIE
JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BICTpAaUBaTh apryMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh croco0 pemreHus ydyeOHOM 3adaud (CpaBHHBATh HECKOJIBKO
BAapMAHTOB pEIlICHUs, BBIOMpATh HauOoyiee MNOAXOIAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCJICAOBATEIbCKII HHCTPYMEHT ITO3HAHMS,
dbopMynUpoBaTh BOIPOCH], (DUKCHUPYIOIIUE MPOTHBOPEUHE, MpodeMy,
CaMOCTOSITCJIbHO YCTaHABJIMBaTH HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITCIBHO COCTABJICHHOMY IUIaHY HECJIOMKHBIH
AKCIICPUMEHT,  HEOOJIBIIOC  HCCJACAOBAaHHUE IO  YCTAaHOBJICHHIO
0COOEHHOCTEHl MaTeMaTUYECKOI0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIbHO  (OPMYJIHUPOBATh  OOOOIIEHWS W BBIBOABI IO
pe3yiabTataM TPOBEAEHHOTO HAOJIOJICHHS, HCCICIOBAHUS, OICHHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O00OIICHUH;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TpoOllecca, a TaK)Ke BBIIBUTATh
IIPEATIONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undgopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH WH(GOPMAIUH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHANIM3UPOBATH, CHUCTEMATHU3MPOBATH W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHNUS;



BbIOMpaTh (OpMy NpencTaBlieHUs HH(pOpMaUUMU U WLIIOCTPUPOBATH
pellaemMble 3aJayd CXeMaMH, JuarpaMmami, HHOW rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMHU O KPUTEPUSM, MPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHMMATh W (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIEIISIMH OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh ITOTYUCHHBIA PE3YIIbTAT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaecMOM
TEMBI, TTPOOJIEMBI, pelIaeMoi 3aJa4u, BbICKA3bIBATh WJICH, HAICIICHHBIC
Ha TIOMCK PEIICHHS, COIOCTaBIATh CBOM CYXKICHUS C CYXKICHUSIMH
JAPYTHX YYaCTHUKOB JHajora, OOHApy)XKMBaThb pa3jU4Me U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme (GopMyaupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHMS;

NPEJICTaBIATh  pE3yJdbTaThl  PCIICHHWS  3a/Jadd,  OKCIICPUMCHTA,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOATEIHLHO  BBIOMpaTh  (opmar
BBICTYIUJIEHUSI € Y4Y€TOM 3aJa4 TMpe3eHTallMd U  OCOOEHHOCTEM
ayJInTOPUH;

NOHMMAaTh W  HUCIOJIb30BaTh  MpEUMMYIIECTBA  KOMAaHAHOW |
UHAUBUAYaTbHON paboThl MpU PEIIeHUH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OPUHUMATh  1[€b  COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHM3aIlMi0 COBMECTHOM paboThl, pachpenensaTbh BHIBI paborT,
JIOTOBApUBAThLCSA, OOCYXKJIaTh MPOILIECC M Pe3yibTaT paboOTH, 00001IIaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBHIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI W JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ipl, OIICHHBATh KA4e€CTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, aITOPUTM PEIICHUS 3aJa4M (WU ero
4acTh), BBIOUPATH CIOCOO PEIICHUsS] ¢ YUETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(OPMALIHH.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSL TIpoliecca H
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKCHUS WU HEAOCTHKCHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 7 kjacce oOy4aromMICS MOJYYUT CIEAYIONINE
IpEeAMETHBIE PE3YJIHTATHI:

Uurate uHbOpMAaIMIO, TPEJACTABICHHYIO B TaOnHIlaX, Ha JuarpaMmmax,
NPEJICTABISATh JaHHbIE B BUIE TaOJHI], CTPOUTh AUArpaMMbl (CTOJIOMKOBBIC
(cTonmbyaThie) U KPYroBbI€) IO MAaCCHBAM 3HAYCHHM.

OnucelBaTh W HUHTEPIPETUPOBATH PEAIbHBIE YHWCIOBBIE JIAHHBIE,
IpeACTaBICHHBIC B Ta0IMIIAX, HA JUAarpamMMax, rpadukax.

Hcnonp30BaTh AJIsI ONKUCAHUS JTAHHBIX CTATUCTUUYECKHE XAPAKTEPUCTHKH:
cpenHee apudmeTndeckoe, MeauaHa, HauOOJbIIEe W HAWMMEHbIIEE 3HAYCHUS,
pa3max.

HNmers mpencrapiieHue O CIy4YalHOM W3MEHYMBOCTH HAa MpPUMEpax IIEH,
du3MUeCKUX BEIMYUH, aHTPOMOMETPUUYECKHUX JIaHHBIX, UMETh MPECTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuenHus B 8 kiacce oOydyaromuiicss MOJYYUT CIEAYIOLIWE
MpEAMETHBIE PE3YIIbTATHI:

N3Bnekats U mpeoOpa3oBeiBaTh MHGOPMAIIHIO, TPEICTABICHHYIO B BHJIC
Tabnui, auarpamMM, TpaduKOB, MPEACTABIATh JaHHbIE B BHJAE TaOJIHII,
auarpaMm, rpaduKos.

OnuchiBaTh JaHHBIE C MOMONIBI0 CTATUCTUYECKUX MOKa3aTeNeil: cpeaHux
3HAUeHU U Mep pacceuBaHusi (pa3max, JUCIEpCHUs M CTaHAAPTHOE
OTKJIOHECHHE).

HaxomuTe 49acTOThI YHCIOBBIX 3HAYEHWW W YaCTOTHl COOBITHIA, B TOM
YuCIie 10 pe3yJbTaTaM U3MEPEHUN U HAOIIOCHUN.



HaxonuTe BeposTHOCTH  ClydyallHbIX COOBITUM B  ONBITAaX, 3Has
BEPOSITHOCTA  3JIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONbITaX C
PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaThk rpadpuyeckue MojAeNu: AEPEeBO CIy4ailHOTO SKCIEPUMEHTA,
qyarpamMMbl DWJiepa, YMCIIOBast IpsiMas.

OnepupoBaTh TMOHATUSAMHU: MHOXKECTBO, TMOJAMHOMXECTBO, BBIIOJHSATH
olnepaluyd HaJl MHOXECTBaMM: OOBEJUHEHHUE, IEePECeUYCHHEe, JAOIMOJIHEHUE,
NEPEUYUCIISITH AIIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe npeacTaBieHue MHOXKECTB U CBSI3EH MEXKIY
HUMH JJI ONHMCAHUS MPOLIECCOB U SIBIEHUM, B TOM YHWCJIE NPU PEUICHUU 3a7ad
U3 JIPyrux y4eOHbBIX TPEAMETOB U KYpPCOB.

K konny oOywyenuss B 9 kjacce oOydarOUIuiCs MOJYYUT CIEAYIOIIUE
PEAMETHBIE PE3YJIbTATHI:

W3Bnekate u mnpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3IMYHBIX UCTOYHUKAX B BUJE TaOJMIl, nuarpamMm, rpaduKoB, MPEICTaBIAThH
JaHHBIC B BUJI€ TAOJHII, TUArpaMm, rpauKoB.

Pemate 3amaum opraHu3oBaHHBIM TEepeOOpPOM BapHAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucaTesbHble XapaKTEPUCTUKU I MAaCCUBOB UYHCIJIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHNUE 3HAUYCHUS U MEPBI PACCEUBAHUSI.

HaxomuTe YacTOoThl 3HAaYe€HUW W YACTOTHI COOBITHS, B TOM YHCIIE
HOJIB3YACH pe3yJIbTaTaMHU IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOIEHUH.

HaxomauTh BepOSTHOCTH CIAy4alHBIX COOBITMM B M3YYEHHBIX OIBITAX, B
TOM YHUCJE€ B OMNBITAX C PaBHOBO3MO>KHBIMHU JJIEMEHTAPHBIMH COOBITUSMH, B
CEepHUAX UCTIBITAHUH JI0 MIEPBOrO yCII€Xa, B CEPUIX UCIIBITAHUN bepHysuin.

Nmers mipencrtaBieHHE O CIYYalHOW BEJIMYMHE W O PaCHpElelICHUH
BEPOATHOCTEMN.

Nmers mpencraBieHne O 3aKOHE OOJBIIMX YHUCENT KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIY4ailHON M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YHUCEN
B IIPUPOJI€ U OOLIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
1 [IpencraBnenue naHHBIX 7 2 https://m.edsoo.ru/89N37X690
2 OnmcaTenbHas CTAaTUCTHKA 8 https://m.edsoo.ru/1LSVALDNF
3 Cny4aliHasi UBMEHYMBOCTh 6 1 https://m.edsoo.ru/GWRMYQO3Z0
4 Beenenue B Teoputo rpadon 4 https://m.edsoo.ru/ZC1IM6K65
BeposTHOCTE 1 YyacToTa CIIy4aitHOTO
5 P i 4 I https:/m.edsoo.r/H3K 1SSMAW
COOBITHS
O0o001enue, cucTeMaTH3aIus
6 B 5 2 https://m.edsoo.ru/LFUSEKRSF
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5

I[TPOTPAMME




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 [ToBTOpEHue kypca 7 kiacca 4 https://m.edsoo.ru/X3FZS77JT
O .
2 [HCATCIbHAT CTaThETIia 4 https://m.edsoo.ru/SDX3YEE7C
PaccenBanue maHHbIX
3 MHoxecTBa 4 https://m.edsoo.ru/SGSLMI7R3
4 BeposTHOCTh CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/LUSYQKXOL
5 Brenenue B Teopuro rpadoB 4 https://m.edso0o.ru/40G4X25TN
6 CrnydaifHble COOBITHS 8 https://m.edsoo.ru/FSE58710K
7 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 4 2 https://m.edsoo.ru/I37K3MSIF
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI

1 [ToBTOpenue kypca 8 kmacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 DNeMeHThl KOMOWHATOPUKHU 4 1 https://m.edsoo.ru/OTVIFYMO08
3 I'eoMeTpuueckast BEpOSITHOCTh 4 https://m.edsoo.ru/JRA02MMJ7
4 Ucnwitanusa beprynnu 6 1 https://m.edsoo.ru/PVPMDGFCN
5 CrnydaifHas BeTUIMHA 6 https://m.edsoo.ru/PC35SFWECN
6 O6o01enre, KOHTPOJIb 10 1 https://m.edsoo.ru/BBFTYCMQO

OBIIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmmuyecTBo yacos
Ne Hara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI
[IpencraBnenue JaHHBIX B
1 1 https://m.edsoo.ru/TD2HPTMG9
TalnuIax
[TpakTHdeckne BEIYUCICHUS
2 1 https://m.edsoo.ru/X2RGHQ1BB
10 TaOJIMYHBIM JTAHHBIM
N3Bneuenue u
3 WHTEpIpETAIUs TaOJIUIHBIX 1 https://m.edsoo.ru/OT1QCHHNA
TAHHBIX
[IpakTrueckas padota
4 " " 1 1 https://m.edsoo.ru/S3N8OVEXD
Ta0au1el
I'paduaeckoe
MIpe/ICTaBJICHNUE JaHHBIX B
5 BHJIC KPYTOBBIX, 1 https://m.edsoo.ru/MLLFFOZM 1
CTOJIOMKOBBIX (CTOJIO0YATHIX)
ararpamm
UrteHue U NOCTPOCHUE
6 nuarpamm. [Ipumepst 1 https://m.edsoo.ru/CORLITDOX
neMorpaguuecKkux Iuarpamm
[IpakTueckas pabota
7 " P " p 1 1 https://m.edsoo.ru/ACLOVVHE?2
JlnarpaMmsl
8 Uucnossie Habopbl. CpenHee 1 https://m.edsoo.ru/845QZEZDT




apupmeTHIecKoe

Yucnossie Habopel. Cpennee
apupmMeTHIecKoe

https://m.edsoo.ru/DFE4DRPC8

10

Menunana urciioBoro Hadopa.
VY cTOoMUNBOCTE MEIUAHEI

https://m.edsoo.ru/4EAJ9ZPVP

11

Menunana yrciioBoro Hadopa.
Y CeTOMIMBOCTE METHAHBI

https://m.eds00.ru/4QXDGIJCWQ

12

[IpakTnueckas pabora
"Cpenuue 3HaueHUS"

https://m.edsoo.ru/CPUDVBQO9D

13

HauOoinsiee 1 HanMeHbIIIee
3HAYEHHS YUCIOBOTO Habopa.
Pa3zmax

https://m.edsoo.ru/8ZZ76 WFQ9

14

HauOounsiee 1 HauMeHbIIIEE
3HAYEHHS YUCIOBOTO Habopa.
Pa3zmax

https://m.edsoo.ru/VQOBESO32

15

HauOoisiee 1 HanMeHbIIIee
3HAYEHHMS YHCIOBOTO Habopa.
Pa3zmax

https://m.edsoo.ru/WYFB6QP21

16

KontponpHas padoTa no
temaM "[IpencraBienue
Ia"HHbIX. OnucareabHas
craTucTuka'

https://m.edsoo.ru/7A3Z0WKUX

17

CnyuaiiHasi ”3BMEHUYHUBOCTh
(mpumepsI)

https://m.edsoo.ru/IMY2138AH

18

YactoTa 3Ha4eHUN B MacCUBE
TAHHBIX

https://m.edsoo0.ru/WC8Q0907G




19

I'pynnuposka

https://m.edsoo.ru/KBOV03AJO

20

I'ucrorpammel

https://m.edsoo.ru/4KY4F1REM

21

I'uctorpammel

https://m.edsoo.ru/UUHORALG9

22

[TpakTuyeckas pabora
"Cny4aitHasi UBMEHYHBOCTh"

https://m.edsoo.ru/LX2201R00

23

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3agaum C
MoMOTIIbIO Tpada

https://m.edsoo.ru/BYSFHBTIG

24

Crenensp (BaJIEHTHOCTD)
BepiHHbI. Yucno pédep u
CyMMapHasi CTETIeHb BEpIINH.
Llens u ukn

https://m.edsoo.ru/LHYL8J4F]1

25

Henp u muko. [Tyts B rpade.
[IpencraBnenue o CBI3HOCTH

rpada

https://m.eds00.ru/O0DUSZOEQ

26

[IpencraBnenue 06
OPHUEHTUPOBAHHBIX rpadax

https://m.edsoo.ru/E4KOE836S

27

Cny4aiiHbI{ OTIBIT U
ciydaifHoe coObITHE

https://m.edsoo.ru/MSWIJWIJ7DH

28

BeposiTHOCTB M yacToTa
coObITHs. POt
MaJIOBEPOSITHBIX U
MIPAKTUYECKH TOCTOBEPHBIX
cOOBITHIA B IPUPOJE U B
oO1IecTBe

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

29

Momneta u HurpajibHasg KOCTb B

https://m.edsoo.ru/CRO43A0Q3Y




TEOPUU BEPOSITHOCTEU

30

[TpakTuyeckas pabora
"Yactora BblnaaeHus opia'

https://m.edsoo.ru/OUGEF4B0OZ

31

KonTtponsHas padora o
temaM "Ciydaiinas
M3MEHUYUBOCTb. ['padsbl.
BepostHOCTE CitydaitHOTO
coObITUs"

https://m.edsoo.ru/EOFHMQJKS8

32

[ToBTOpEeHME, 060OIIECHNE.
[IpencraBnenue qaHHBIX

https://m.edsoo.ru/X4L7PQ26 W

33

[ToBTOpEeHME, 0600IIEHNE.
OmnucarensHas CTaTHCTAKA

https://m.edsoo.ru/HIRAKSLGC

34

[ToBTOpEeHME, 060OIIECHNE.
BepositTHOCTB ciiydaitHOTO
COOBITHS

https://m.edsoo.ru/UPOYNBVM7

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34




8 KUIIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3yuyeHusi = oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

[IpencraBneHue qaHHBIX.

1 1 https://m.edsoo.ru/16PEO3Q2G
OmnucarenpHas CTaTUCTUKA
CrnyuaiiHasi ”3MEHUYHUBOCTb.

2 1 https://m.edsoo.ru/Z0XC1OMLN
Cpennue uncioBoro Habopa
CrnyuaiiHple COOBITHSA.

3 1 https://m.edsoo.ru/RUI18V6UI
BeposiTHOCTH 1 4acTOTHI
Kitaccnueckne monienu teopun

4 BEPOSITHOCTEN: MOHETA U 1 https://m.edsoo.ru/7LKM9XC8W
UrpaigbHas KOCTb

5 OTkIIOHEHUS 1 https://m.edsoo.ru/PIXXIGBIN
Jlucniepcust YrciIoBOro Habopa 1 https://m.edsoo.ru/OLWWNYS81A
CrangapTHOE OTKJIOHEHHE

7 1 https://m.edsoo.ru/KYQY7LB3M
YHCIIOBOrO Habopa
JlnarpaMMbl pacCEMBaHUs 1 https://m.edsoo.ru/0T3KZ4PEO

9 MHO0KeCTBO, ITOIMHOKECTBO 1 https://m.edso0.ru/3Z7F1KG5T
Onepanuu HaJ MHOKECTBAMMU:

10 00beIMHEHNE, TIEPECCUCHHE, 1 https://m.edsoo.ru/6U85JHAAG
JIOTIOTHEHHE
CBoiicTBa onepauuii HaJl

11 MHOKECTBAMM: 1 https://m.edsoo.ru/RGKSGD7DF

NEpEMECTUTCIILHOC,




COYeTaTeNbHOE,
pachpeenuTeNbHOe,
BKJIIFOUCHUA

12

I'paduueckoe npencraBieHne
MHOXKECTB

https://m.edsoo.ru/FIPIQ8U94

13

KonTpossHas padbora no
TemaM "CraTUCTHKA.
Mmuoxecrsa"

https://m.edsoo.ru/V7QDRQTBK

14

DneMeHTapHbIE COOBITHSI.
CrnyuaiiHple COOBITHS

https://m.edsoo.ru/SKFFTZ272

15

brnaronpustcTByromue
aJIeMEHTapHbBIC COOBITHS.
BepositHOCTH COOBITHI

https://m.edsoo.ru/GOHXKPDLO

16

brnaronpusitcTByromue
AJIeMEHTapHbBIC COOBITHSA.
BepositHOCTH COOBITHI

https://m.edsoo.ru/TTTHGTEF8R

17

OmnBITH C pABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSMHU.
Crny4yaiiHbIH BEIOOD

https://m.edsoo.ru/3FBWH23QS

18

OmBITHI ¢ paBHOBO3MOKHBIMH
3NIEMEHTAPHBIMH COOBITHAMHU.
Cnydaiinelii BEIOOD

https://m.edsoo.ru/YSYDJ6F5U

19

IIpakTuyeckas pabora
"OnBITHI C pPABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU COObITUAMN"

https://m.edsoo.ru/SZNXSVJYW

20

epeso

https://m.edsoo.ru/Z4WOX0OBK4




21

CaoiicTBa aepena:
CANHCTBCHHOCTD ITYTH,
CYILIECTBOBaHUE BUCSUYEH
BCPUIWHBI, CBA3b MCKIY
YHCJIOM BCPIIWH 1 YUCIIOM
pébep

https://m.edsoo.ru/DH7ULRQ7T

22

[IpaBuio ymMHOXEHUS

https://m.edsoo.ru/FLOULSKJSL

23

[IpaBuo ymMHOXEHUS

https://m.edsoo.ru/K76 VI2ZW4N

24

[IpoTuBOTIONOXKHOE COOBITHE

https://m.edsoo.ru/VUB6L9JA2

25

Huarpamma Diinepa.
OObeMHEeHHE U TIEpeceueHre
COOBITUH

https://m.edso00.ru/CXZ8KTXVE

26

HecoBmecTHBIC COOBITHSI.
dopmysia CIOKEHUS
BEPOSITHOCTEN

https://m.edsoo.ru/S34J2UJIT

27

HecoBMecTHBIE COOBITHSL.
dopmyia coKeHUs
BEPOSITHOCTEH

https://m.edsoo.ru/VEK6UAQIK

28

[IpaBuio yMHOXKEHHUS
BEPOSITHOCTEH. Y CIIOBHAS
BEpOATHOCTH. He3aBucumbie
COOBITHS

https://m.eds00.ru/O2T3BGWHT

29

[IpaBusIO0 YMHOXKEHUS
BEPOSITHOCTEM. Y CIIOBHAS
BEPOSITHOCTH. He3aBucumeble
COOBITHS

https://m.edsoo.ru/X8KILPR5D




IIpencrasnenue ciry4aiiHOTO

30 1 https://m.edsoo.ru/MFZN3 18XE
9KCIIEPUMEHTA B BUJIE JIepeBa

31 Hpencragsettite ciysaittioro 1 https://m.edsoo.ru/RTUIXEOMZ
SKCIIEPUMEHTA B BUJIE JIepeBa
[ToBTOpEHue, 06001IEHNE.

32 [IpencraBnenue naHHBIX. 1 https://m.edsoo.ru/KDUFO3YNL
OnucarenpHasi CTaTUCTHKA

33 Hosoperne, oGobuuetke. 1 https://m.edsoo.ru/WX49KRDMH
I'pader
KonTpossHas pabora no

34 teMaM "CiydaiiHble COOBITHS. 1 https://m.edsoo.ru/QF3GBW3CS5
Bepostaocts. I'padsr”
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I10 ITIPOTPAMME




9 KUIIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe I poBbIe
n/n Tewa ypoxa Bcero Konrpoabubie | Hpakrireckue H3y4eHusi = oOpa3zoBaTe/ibHbIE pecypcChl
padoThI padoTsbI
1 [IpencraBnenue naHHBIX 1 https://m.edsoo.ru/Q947AEIUQ
2 OmnucarenpHas CTaTUCTUKA 1 https://m.edsoo.ru/Q4B57ES0Z
3 Omneparuu HaJ COOBITHUSIMU 1 https://m.edsoo.ru/ZSQESNCFP
4 HezaBucumocTts coOBITHI 1 https://m.edsoo.ru/1XWOP3B8X
KomMOGunaTtopHoe npaBuiio

5 1 https://m.edsoo.ru/JHM41LVOS
YMHOXEHUS
[TepecranoBku. @akTopual.

6 CoueraHus U 4UCIIO 1 https://m.edsoo.ru/WHVL7QVEF
COYETAHMI

7 Tpeyronpnuk [Tackans 1 https://m.edsoo.ru/GJICER7TYH
[IpakTnueckas pabora
"Beruncienue BeposTHOCTEN

8 C UCIOJIb30BAaHUEM 1 1 https://m.edsoo.ru/AAFG7UT95
KOMOMHATOPHBIX (QYHKITUN
ANEKTPOHHBIX TabIUI"
I'eomerpuueckas
BEPOSATHOCTh. CilydaliHbIN

9 BBIOOP TOYKH U3 (QUTYPHI HA 1 https://m.edsoo.ru/6AZ5BG32Y
IJIOCKOCTH, U3 OTPE3Ka, U3
YT OKPYKHOCTHU

10 I'eomerpuueckas 1 https://m.edsoo.ru/PPDIXX8L7




BEpOSITHOCTh. CilydaiiHbIN
BBIOOD TOYKH U3 PUTYpPHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3
YT OKPYKHOCTH

11

I'eomerpuueckas
BEpOSTHOCTh. CllyualiHbIN
BBIOOp TOUKH U3 (QUTYpHI HA
IUIOCKOCTH, U3 OTPe3Ka, U3
IYT'H OKPYKHOCTH

https://m.edsoo.ru/4MRUNO0S97

12

I'eomerpuueckas
BEpOATHOCTh. CiyyallHbII
BBIOOP TOUKH U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3
IOYT'Y OKPYKHOCTH

https://m.edsoo.ru/AGLCRU6DJ

13

UcnwiTanue. Ycnex u
Heynaya. Cepusi UCTIBITAHUI
710 TIEPBOTO ycrexa

https://m.edsoo.ru/SOVIMEHSR

14

UcneiTanue. Ycnex u
Heynaya. Cepusi UCTIBITAHUI
710 TIEPBOTO ycrexa

https://m.edsoo.ru/HYX7MOR3W

15

HcneiTanue. Ycnex n
Heynaua. Cepus UCIBITAHUN
JI0 TIEPBOTO ycrIexa

https://m.edsoo.ru/ XUASD75FY

16

Ucneiranusa bepnyim.
BepositTHOCTH cOOBITHH B
cepuu UcnblTaHui beprymm

https://m.edsoo.ru/CYMRVA42W

17

Hcnbitanusa bepHyiu.

https://m.edsoo.ru/4P3N&8JB15




BepositHOCTH COOBITHI B
cepuM ucnblTaHui beprymm

18

[TpakTuyeckas pabora
"Ucnpitanusa beprymim"

https://m.edsoo.ru/190PK3F1Y

19

CrnyuaiiHasi BeJIMUMHA U
pacnpezeneHue
BEPOSITHOCTEN

https://m.eds00.ru/OG4UJZH68

20

MareMaTtudeckoe 0OXKUJaHnue
Y TUCIIEPCUS CITYy4aitHOMN
BEITMUNHBI

https://m.edsoo.ru/565PLHG90

21

[IpuMeprl MaTeMaTH4ECKOTO
OXHUIaHUA KakK
TEOPETUYECKOTO CPEAHETO
3HAYEHUS BEJIMYNHBI

https://m.edsoo.ru/DO6HCR46S

22

ITousarue o 3axkoHE OOIBIINX
qucen

https://m.eds00.ru/DOO6YSTLB

23

N3MepeHne BeposITHOCTEN C
MTOMOIIBIO YaCTOT

https://m.edsoo.ru/GL55Z7UT2

24

[Ipumenenue 3akoHa
OOJIBIITUX YHCEIT

https://m.edso0.ru/24VNG3P7W

25

O06o001menue,
CHCTEMAaTHU3aLMsA 3HAHWIA.
[IpencraBieHne JaHHBIX

https://m.edsoo.ru/6WOF2YHCJ

26

O06o001menue,
CHUCTEMATH3aIMs 3HAHWMA.
OnmcarenpHas CTATUCTHKA

https://m.edsoo.ru/C2M2RAS2E




27

O0001menue,
CHCTEMAaTH3aIHsI 3HAHWH.
[IpencraBneHue qaHHBIX.
OnucarenbHas CTAaTUCTHKA

https://m.edsoo.ru/82BZREYI8

28

O0001menue,
CHCTEMAaTH3aIHsI 3HaHNH.
BepostHOCTE CiydaitHOTO
COOBITHS

https://m.edsoo.ru/8SOKEW1RB

29

O0o06111EHNE,
CHCTEeMaTH3aIus 3HaHUH.
BeposTHOCTE CiydaitHOTO
COOBITHS. DJIEMEHTBI
KOMOMHATOPUKH

https://m.edsoo.ru/ONNZKNTC3

30

O06o0mmenue,
cucTeMaTH3alys 3HaHUH.
DneMeHThl KOMOWHATOPUKH

https://m.edsoo.ru/5940HHS585

31

O06o01enue,
CHCTEMAaTH3aLMs 3HAHWIA.

DneMeHTbl KOMOMHATOPUKH.

Ciy4aliHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/F2L1AQ705

32

O06o001enue,
cucTeMaTH3alus 3HaHUM.
Crny4aiiHble BEJIMYNHBI U
pacnpeneneHus

https://m.edsoo.ru/K2QA31.023

33

HToroBast KOHTpOJILHAS
pabota

https://m.eds00.ru/QY01QWK9J




34 O0001menue,

cUCTeEMAaTHU3alus 3HaAaHNN

https://m.edsoo.rut/EMUIIQEWN

OBIIEE KOJIMYECTBO YACOB
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIeMOro o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111€Tr0
pe3yJabTara o0pa3zoBaHus
5 BeposTHOCTb U cTaTUCTHKA
Uutate wuH)OpMaIMio, TMpeACcTaBICHHYI0 B TalOiauIax, Ha
s 1 quarpaMmax, TMpeACTaBiIsATh JaHHbIE B BHUIE TaOMUIl, CTPOUTH
' auarpaMmbl - (CTOJIOMKOBBIE — (CTONOYAThIE) ¥ KPYTOBBIE) TIO
MAacCUBaM 3HAYECHU U
- OnuceiBaTh W HMHTEPIPETUPOBATH PEATbHBIC YHCIOBBIE JTaHHBIC,
' MpeCTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Wcnonb3oBath i1 ONMMCaHUs  JaHHBIX  CTAaTUCTUYECKHE
53 XapaKTEePUCTUKH: cpenHee apudmernyeckoe, MeaHa,
HauOoJbIlIee U HAaNMEHbIIee 3HAYCHUSI, pa3Max
HNmets npeacTaBieHre O CIy4allHOW M3MEHYMBOCTU Ha MpUMEpax
54 1eH, (U3NYECKUX BEJIUYUH, aHTPOTIOMETPUYECKUX TAaHHBIX, UMETh
MPEJICTaBICHHUE O CTATUCTUYECKON YCTOMUHNBOCTH
8 KJIACC
Kon IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NMPOBEPAEMOro 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 001IIETr0
pe3yJabTara o0pa3oBaHus
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekatrp u mpeoOpa3oBhIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B
5.1 BUJIE TaONHUII, AUArpaMM, TpauKoB, MPEACTABIATH TaHHBIE B BUE
TabauLl, JUarpamm, rpadukoB
- OnuceiBaTh JaHHbIE C MOMOUIBIO CTATHCTHMYECKUX IOKa3aTelei:

CpeaHux 3HAYCHUNU H MCp pacCCHuBaHUA (pa3MaX, AUCTICpCUusda "




CTaH/IapTHOE OTKJIIOHEHUE)

HaxomguThs 49acTOTHI YMCIIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B

>3 TOM YHCJIE TI0 pe3yIbTaTaM U3MEPEHUI 1 HAOII0ICHU
Haxomutb BepOSITHOCTH CilydallHbIX COOBITUH B OMNbITaX, 3Has
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHUH, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
5 Ucnonb3oBarh rpaduueckre MOJAEIM: JEPEBO  CIy4yailHOTro
' SKCIIEPUMEHTA, AUarpaMmbl Dijiepa, YuciaoBas rnpsmas
OnepupoBatb MOHATUSIMU: MHO>K€ECTBO, MOJIMHOKECTBO;
s6 BBINIOJIHATh ~ ONEpaly  HaJ  MHOXECTBaMHU:  OOBbEINHEHUE,
' repeceyeHue, JOIOJIHEHUE; IEePEUUCIIATh SJIEMEHThl MHOXECTB,
MPUMEHSTH CBOMCTBA MHOXECTB
Hcnonb3oBath rpaguueckoe MpencTaBiIeHHE MHOXKECTB U CBS3EH
5.7 MEeXAy HUMH JJIs ONHCAaHUs MPOILIECCOB U SBJICHUM, B TOM UHUCIIE
MIpH pEeIIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MPEIMETOB U KypCOB
9 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI 0CBOECHHSI OCHOBHOI
MPOBEPAEMOro o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
pe3yJbTara o0pa3oBaHus
5 BeposATHOCTB U cTaTUCTHKA
N3Bnekars u npeoOpa3oBbiBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
5.1 pa3MYHBIX HCTOYHHMKAX B BHAE TaONHI], AUAarpaMm, IpaduKoB,
IPECTaBIISITh JaHHBIE B BUJE TaOIUII, AUarpamMm, rpadukoB
- Pemath 3a7aun opraHM30BaHHBIM MEPEeOOPOM BAPUAHTOB, a TAKKE
' C MCMOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOOB
Hcnonp3oBarh onucaTeNbHblE XapaKTEPUCTUKH JUIsI MacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHUE 3HAYEHUS U MEpbI
paccenBaHus
54 Haxonuth 4acTOThl 3HAYeHH W YacTOTHI COOBITHS, B TOM YHCIE

TOJIB3YACh pe3yjibTaTaMu HpOBCI[éHHBIX H3MepeHHI>i n




HaOJIFOICHU N

Haxomuts BepoATHOCTH cCiydaliHBIX COOBITUH B M3YYEHHBIX

OIlbITaX, B TOM 4YHUCJIC B OIbITaX C€ PAaBHOBO3MOKXHBIMU

> JJIEMEHTAPHBIMU COOBITUAMH, B CEPUSAX HCHBITAHUW JIO TIEPBOTO
ycIrexa, B CepusaxX UCIBITAaHUN bepHyum
s6 Hmets npencTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PaCIpEeIICHUN
. BEPOSITHOCTEN
Nmerys mpencraBieHre O 3akoHE OOJBIIMX YHCENT Kak o
5.7 MPOSBJICHUN 3aKOHOMEPHOCTH B CIY4allHOM M3MEHYUMBOCTH U O

POJIK 3aKOHA OOJIBIINX YHCEI B IPUPOJIE U 00ILIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 BeposTHoCTh U cTaTHCTHKA
[IpencraBnenre JaHHBIX B BUAE TaOMUL, Juarpamm, TIpadukoB.
3anonHeHue TaOaUI], YTEHHE W IMOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX
5.1 (cronbuaTbix) W KpyroBbix). UTeHue rpadukoB peajbHBIX IMPOIECCOB.
W3Bneuenne mHpopManuu U3 auarpamMM M TaONMIl, HCIOJIB30BaHUE H
MHTEpIpeTaIus JaHHbIX
OnucarenpHasi CTaTUCTUKA: cpeiHee apudMeTndyeckoe, Merana, pa3max,
5.2 HaumOoJblllee YW HauMEHbIllee 3HAYeHUs HaOopa 4YHUCIIOBBIX JaHHBIX.
[Ipumeps! ciydaliHON W3MEHYMBOCTH
CrnydaifHbIA SKCIIEPUMEHT (OTIBIT) M CllydaiiHOe coObITHE. BeposTHOCTH U
s3 yacTtoTa. Pojib MaloBEpOSTHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUI B
' npupoae u B oOmectBe. MoHeTra U urpajgbHass KOCTh B TEOPHUH
BEPOSITHOCTEN
I'pad, Bepumna, pedpo. Crenenp BepmnHbl. Yucno pédep U cymMMapHas
s4 ctenienb BepuiuH. [IpencraBnenue o cBa3HocTu rpada. Llenu u LMKIIBL
' I[Iytm B rpadax. OOxonm rpada (diiepoB nyth). IlpeacraBnenune 00
opueHTUpoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTB M cTaTuCcTHKA
5.1 [IpencraBnenne naHHBIX B BUE TaONuUIl, JUArpaMM, TpadukoB
55 MHOX€eCTBO, 2JEMEHT MHOXKECTBA, IOAMHOXKECTBO. Omnepauuu Haj
' MHOXECTBaMU: 00bEJMHEHUE, NIepeceueHue, JONOTHEHNE
53 CpoiictTBa  omepauuii  HaJg  MHOXECTBAMHU:  IIE€PEMECTUTENBHOE,

COYCTATCIIBHOC, paCIIpCACIUTCIIbHOC, BKIIFOUCHU A




Hcnonb3oBanne rpaguueckoro MpeacTaBICHUS MHOXKECTB ISl OMTUCAHUS

> peaJIbHBIX ITPOLIECCOB U ABJICHUH, IIPU PELIEHUN 3a]au.
55 N3smepenne paccemBanus  JaHHbBIX. Jlucmepcus © - CcTaHAApTHOE
' OTKJIOHEHHUE YUCIIOBBIX HaOOpoB. JluarpaMma paccenBaHus
DOneMeHTapHbIe COOBITHS Cciay4aiHOro ombita. CiydailHbIE COOBITHS.
s6 BepostHocTi coObiTuil. OTBITEI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
. coObrTusiMu. CiyyailiHplii BbIOOp. CBSI3b MEXIy MAaJlOBEPOATHBIMU U
MPaKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOLIECTBE U HAyKe
HepeBo. CBolicTBa N€peBbEB: EIUHCTBEHHOCTb IIYTH, CYIECTBOBAaHUE
5.7 BHUCSUEH BEPIIUHBI, CBSA3b MEXKAYy YHMCIOM BEpPUIMH U 4YuUcIoM pEOep.
[IpaBuno ymHoxenus. Pemenue 3aau ¢ nomonibio rpagos
[IpotuBomnonoxxueie cobbiTHs. Juarpamma Oiinepa. OObeauHeHHE U
5.8 nepeceueHre coObITHil. HecoBmecTHble coObiTua. Dopmyna CliokKeHHs
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBinenue HKkcnepruMEHTa B BHUIE JAepeBa. PemieHue 3agad  Ha
5.10 HAXOXJEHUE  BEPOSITHOCTEM €  TMOMOIIBID  J€peBa  CIIy4ailHOTO
SKCIEPUMEHTA, AUarpamm Jdiliepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienrie JaHHBIX B BHUJE TaOmul, JuarpamM, TpaduUKoOB,
5.1 UHTEpIpeTanus JaHHbIX. UTeHHe U TMOCTpOeHHE TaONull, Iuarpamm,
rpaduKoB MO pearbHbIM JAHHBIM
5.2 [TepecTtanoBKH U aKkTOpHAI
5.3 CoueTtaHus U YUCIIO COUETAHUN
54 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCTIOIb30BaHMEM KOMOUHATOPUKH
5 s I'eomerpuueckas BeposiTHOCTh. Ciy4aiiHbIl BbIOOp TOUKM W3 (GUIypbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanne. Yenex u Heynada. Cepus UCIBITAaHUMN 0 NIEPBOTO ycIrexa




Cepus ucnbitanuii bepuymmu. BeposrtHoctu coObITHI B cepur MCIIBITAHHUNA

5.7
bepnymim

5.8 CnyyaiiHas BeIMUYMHA U pacpe/ielieHue BEpOATHOCTEN

- Maremaruueckoe oxxkujgaHue u gucnepcus. [Ipumepbl mMaTeMaTHuecKoro
' 0’KHUJaHMS KaK TEOPETUYECKOI0 CPEIHEr0 3HAUECHUSI BEJIMYUHbI

510 MareMarnueckoe OXUIAaHUE U JUCIEPCHs CIIy4aWHOW BEJIMYMHBI «YHUCIIO
. YCIIEXOB B CEPUM UCNBITAHUN bepHyIm»

511 [Tonsatue o 3akoHe OoJsbIKX uncen. M3MepeHne BeposSTHOCTEH C MOMOIIIBIO

4yacToT. Posb 1 3HaueHue 3akoHa OOJIBLINX YKCE B IPUPO/JIE U 00IECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'0O 0011IET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh IOHATHUSAMHU: MHOXECTBO, IIOJMHOXECTBO,
orepanuy HaJl MHOXKECTBAMM; YMEHHE ONEPUpPOBaTh MOHATUIMU: rpad,
CBSA3HBIM Trpad, AepeBO, LUK, NPUMEHITh UX NpPU pPEUICHUH 3a]ady;
YMEHHUE HCMONb30BaTh IpaUuecKoe MpPEJCTaBICHUE MHOMKECTB s
ONIMCAHUSl PEAJBHBIX IPOLECCOB M SIBICHUM, NPU PEIICHUH 33734 W3
JIPYrux y4eOHbIX IPEeIMETOB

YMeHne onepupoBaTh IMOHATUAMM: ONPEJEICHUE, aKCHOMAa, TEOpPEMA,
JI0OKa3aTelIbCTBO; yYMEHHME pPACIO3HAaBATh HWCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTH NPUMEPHl W KOHTPIPHUMEPHI, CTPOUTh
BBICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBaHUI

YMeHune omnepupoBaTh TMOHATHAMH: HATypadbHOE YHCJIO, TPOCTOE U
COCTaBHOE YHCIIO, JCIUMOCTh HATypajdbHBIX YHCE, IPHU3HAKH
JETMMOCTH, II€JI0€ YHCI0, MOJYJb YKCIa, OOBIKHOBEHHAas apoOb M
JeCITUYHAsT ApOoOb, CTaHIAPTHBIA BUJl YWCIA, PAIMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE YHUCJO, apudMETHYECKU KBaJpaTHBIM KOPEHBD;
YMEHUE BBITIOIHATE JCHCTBUS C YUCIaMU, CPAaBHUBATh U YIIOPSAI0YHBATH
YHuClia, TPEACTABIATh YUCIAa HAa KOOPAMHATHOW NPSIMOM, OKPYIJIATH
YHuCla; YMEHHUE JIeaTh IPUKUIKY B OLICHKY pe3y/IbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHUSIMU: CTENEHb C IEJbIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIA KOpPEHb, MHOTOWIEH, aireOpanyeckas
Ipo0Ob, TOXKIECTBO,; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEHU
OoJbIIe EOUHMIIBI; yMEHHE BBINONHATH pacu€Tel Mo dopmysam,
npeoOpa3oBaHus  LENbIX, JAPOOHO-PAIlMOHANBHBIX  BBIPAXKEHUH U
BBIPXKEHUI C KOPHSAMU, pPa3NIO’KeHNE MHOTOUIeHA HA MHOXKUTENH, B TOM
YHClie C HCIMOJb30BaHHEeM (GOpMya Pa3HOCTU KBAAPAaTOB W KBajapaTa
CYMMBI U pa3HOCTH

YMmenue ONICpUPOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C
OJIHOH nepeMeHHoﬁ, YHUCIOBOC HEPaBCHCTBO, HCPAaBCHCTBO C
HepeMeHHOﬁ; YMCHHE pCIIATH JIMHEHHBIE H KBaIpaTHBIC YpaBHCHU!,
,Z[pO6HO—paLII/IOHaJ'ILHLIe YpaBHCHHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBI
ABYX JIMHEWHBIX ypaBHeHHfI, JINHEHBIE HCPAaBCHCTBA U HX CHCTCMBI,
KBaJApPAaTHLIC n ,Z[pO6HO—paI_II/IOHaJ'IBHBIe HCPaBCHCTBA C OJIHOM
HepeMeHHOﬁ, B TOM YHCJIC IpU PCIICHUUN 3alad U3 APYIruxX nMpeaAMETOB U




IIPAaKTUYECKMX 3aJ1a4; YMEHHUE HMCIOJIb30BaTh KOOPAUHATHYIO NPAMYIO U
KOOPJIMHATHYIO IIJIOCKOCTh JJIsi H300pa)K€HUS PELIEHUN ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: (GYHKIUS, rpaduk QyHKIUH, HYIH
(YHKIMH, TTPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pPACTAHHSI,
yObIBaHUs, HauOoJbIllce W HAaUMEHbIIee 3HAUYCHUS (DYHKINU; yMEHHE
OIICpUPOBATH IOHATUAMMU: IpsAMasd HTPONOPHHUOHAIBHOCTD, JIMHEHHAs
¢GbyHkuus, KBampaTtudHas (YHKIHS, OOpaTHas MPONOPIHUOHAIBHOCTS,
napabosia, rumepOoyia; yMeHUE CTPOUTh Tpaduku  (QYHKIHH,
WCIIOJIb30BaTh TpapuKu JUIsl OMNpeAeseHUs] CBONCTB IPOLIECCOB U
3aBUCHUMOCTEH, Ul pPElleHus 3aJa4d U3 JPYrux y4eOHBIX NMPEeAMETOB U
peayIbHOM KM3HU; YMEHUE BbIpakaTh (OPMYJIaMU 3aBUCUMOCTU MEXKIY
BEIIMYMHaMU

Ymenue OTIEpUPOBATH MOHATHSIMU MOCJIEA0BATEIHLHOCTD,
apudMeTHIecKas U reoMeTprIecKasi IPOrpeCcCHi; YMEHUE UCTIOTb30BaTh
CBOMCTBa MOCJEI0BATEIBHOCTEH, (QOPMYNIBI CyMMBI M OOILEro ujeHa
TIPU PEIICHUH 3aJ1a4, B TOM YHCJIE 3a/1a4 U3 APYTrUX y4eOHBIX MPEAMETOB
U peabHOU KU3HU

YMeHue pemarb 3a7ayd pa3HbIX THUIOB (B TOM 4YHCJIE Ha MPOLICHTHI,
JIOJIM U 4acTH, JBUWKEHHE, paboTy, IIEeHY TOBAPOB U CTOMMOCTh MOKYIIOK
W yCIyr, HaJOTH, 3aJa4yd U3 O0OJacTH YIpPaBJICHUS JUYHBIMH U
ceMeiHbIMU (PMHAHCAMU); YMEHHUE COCTAaBJISATh BHIPAXKEHUS, YPABHEHMUS,
HEpaBEHCTBA U CHUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BAThH MOTYYEHHOE
pellIeHre U OLIEHUBATh MPaBIONOJ00HOCTD MOJYYEHHBIX PE3YyIbTaTOB

YMeHue onepupoBaTh MOHATUSAMHU: (GHUTIypa, TOUYKA, OTPE3OK, HpsMasd,
JTyd, JIOMaHasi, yrojl, MHOTOYT OJIbHUK, TPEYTOJIbHHK, PABHOOEIPEHHBIH 1
PaBHOCTOPOHHHMH  TPEYroJbHUKH, TPSAMOYTOJNBHBIA  TPEYTOJIbHUK,
MeIraHa, OMCCEKTpHCa M BBICOTa TPEYTOJIbHHKA, YETHIPEXYrOIbHUK,
napajuienorpaMM, pomMO, TPSAMOYTOJNBHUK, KBajpaT, Tpamneuus;
OKPY)XHOCTb, KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMH
¢urypamu; yMeHue pemarb 33Jauyd, B TOM YHCIIE M3 IOBCEAHEBHON
KM3HHM, Ha HAXOKICHHE TI'€OMETPUYECKUX BEIHMYMH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB GUryp u GakToB

10

YMeHue OIICPHUPOBATL IMOHATHAMH: PABCHCTBO (I)I/Il"yp, PaBCHCTBO
TPEYIrOJIbHUKOB; MapaJlJICJIbBHOCTh U MNCPICHAUKYIIIPHOCTL IPSAMBIX,
yroia MeExay MpsaMbIMH, TMCPHCHAUKYIIAP, HAKIOHHAA, MPOCKIU,
HO,Z[O6I/IG (I)I/Il“yp, HOI[O6HBI€ TPEYTrOJIbHUKH, CUMMCTPHUA OTHOCHUTCIBHO
TOYKHU H HpHMOﬁ; YMCHHE PpacCliO3HaBaTb PABCHCTBO, CUMMCTPHUIO U
HO,Z[O6I/IG (I)I/Il“yp, NapajiiCJIbHOCTh W TCPHCHAUKYIAPHOCTL IIPAMBIX B
OKpYyKaromemM MUpe

11

YmMmenue ONCpUPOBATH NOHATUAMU: NJIMHA, PACCTOSIHUC, YT'OJI (BCJ]I/I‘-II/IHa




yIila, CHHYC M KOCHUHYC YIjJa TpPEYroJIbHUKa), IUIOLAJAb; YMEHHE
OLICHMBATh pa3Mepbl NPEIMETOB U OOBEKTOB B OKPYXKAlOIIEM MHUDE;
yMEHUE  TNPUMEHATH  (QopMynasl  THepuMmMeTpa W IUIOUIaId
MHOTOYT'OJIbHUKOB, JIUHBI OKPY)KHOCTH H IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO ~IapajuleNIeNUIe1a; YMEHHUE MPUMEHSATh IPU3HAKU
paBEHCTBAa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUTOHOMETPHUYECKHE  COOTHOLICHUS IS
BBIYMCIICHUS JIIUH, PACCTOSHUAM, IIJIOMIAIen

12

YMmenue wu3o0OpakaTh IUIOCKME (QUIyppl ©W  HMX KOMOWHalLUW,
MIPOCTPAHCTBEHHbIE (UTYpHl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OTHCAHUIO

13

YMeHue onepupoBaTh NOHATHSIMU: IPSIMOYTOJIbHAs CHCTEMA KOOPAVHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEJICHUE BEKTOpa
Ha 4YHCJIO, CKAISIPHOE IPOM3BEICHUE BEKTOPOB; YMEHHE MCIIOJIB30BaTh
BEKTOPBI M KOOPJIAMHATHI JUIS MPEICTABICHUS JAHHBIX U PEIICHMS 3a/1ad,
B TOM UYHUCJI€ U3 IPYTUX YUEOHBIX IPEIMETOB U peallbHOM KU3HU

14

VYMmenne OINCprUpoOBaThH IIOHSATUSAMMU: CTOJIONKOBEIE n KpPYT'OBBIC
TUarpaMMbl,  TaONMIBL,  cpeaHee  apudMETHYeCKoe,  MeIuaHa,
HauOoJiblllce W HAaWMEHBINEEe 3HAYCHMs, pa3Max YHCIOBOTO Habopa;
YMEHUE  W3BJICKaTh, HWHTEPIPETUPOBATH M  MPEOOPa3OBHIBATH
WHPOpPMAIIMIO, TIPEACTABICHHYIO B Ta0lWIaX ¥ Ha JUarpaMMax,
OTPXKAIONIYI0 CBOWCTBA W XapaKTEPUCTUKH pPEaJbHBIX IPOIIECCOB U
SBIICHHWII; YMCHHE  pacCllO3HaBaTh W3MCHYMBHIC  BEIMYMHBI B
OKpYIKaroIeM MUpe

15

YMeHue ornepupoBaTh MOHATHSAMU: CIy4alHBIA ONBIT (CITy9aiHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (PJIIEMEHTApHBIA  HCXO.)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSITHOCTH CIy4YalHBIX COOBITHMII B OMNbBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTapHBIMH COOBITHSIMH, yMEHHE pellaTh
3ala4yd METOJIOM OPraHM30BaHHOTO Tiepedopa M C HUCHOJIB30BAHUEM
IpaBUJia YMHOXEHHS; YMEHHE OILICHUBATh BEPOSITHOCTU PEATbHBIX
COOBITHII M $SIBICHUM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKpY)KaloIleM MHUPE M B JKU3HH;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJBIIIHUX YUCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMmenue BBI6I/IpaTL MO AXO AN I/I3y‘IeHHBII\/’I METOA [JIsI PCIICHUA
3alauu, MNpUBOAWUTH MPUMCPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI71 B
IIpupoac U KU3HU, paCIlO3HABATH IMPOSABJICHUC 3daKOHOB MATECMATUKH B
HUCKYCCTBC, OIIMChIBATH OTACIIBHBIC BBIJAOIIUECA PE3YJIbTAThI,
NOJYYCHHBIC B XOJC pPa3dBUTUA MATCMATUKH KaK HAYKH, IPHUBOJIUTH




IIpUMEPBl MATEMATUYECKUX OTKPBITHM U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COePKAHUSA

1 Yucna v BIYMCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

12 OOBIKHOBEHHBIC U JCCATHYHBIC IPOOH, MPOICHTHI, OECKOHEYHBIE IEPUOTTICCKUE
' apoou

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepanmy ¢ pallMoOHaIbHBIMU YUCIIaMU

14 JlefictButenbHble 4YKclia. ApudMETHYECKHE OIepalud ¢ JIeHCTBUTEIbHBIMU
' YHCIIAMA

Ls [IpuOnmxE€HHbIE BBIYMCICHUS, MpaBUia OKPYIJEHHUsS, NPUKHAKA M OIEHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnrebpandecKkue BbIpaKeHHs

2.1 BykBeHHbIe BbIpaXeHUsI (BBIPAKEHHS C IEPEMEHHBIMH )

59 Crenenp c nenbiM mnokaszateneM. CrTeneHb C paldOHAIBHBIM TOKa3aTesieM.
' CBoiiCTBa CTEIICHH

2.3 MHorousneHs!

2.4 Anrebpaundeckas 1po0b

)5 ApubdmMeTnueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
' apu(MeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHUs U1 HEPABEHCTBA

31 Hensle u apoOHoO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYMHOCTHU
' ypaBHEHHIA

19 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Perttenne TEKCTOBBIX 3ama4
4 UucnoBsie MOCIEA0BATEIHLHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

40 Apudmernueckas u TreoMeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
' MPOLIEHTOB
5 OyHKIMH

OyHKIMA, criocoObl 3aanus GyHKuu. ['paduk pynkuun. O6aacte onpeneneHus
U MHOXecTBO 3HaueHMd  ¢yHkumu. Hymu  ¢yHkumun.  Ilpomexytku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMU. MakcUMyMBbl H

MUHUMYMBl QyHKIMHU. HawmbGonbliee M HauMeHblllee 3HaueHUE (YHKLIUU Ha
IIPOMEXKYTKE




Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTthnas npsmas

6.2 JlexapToBbI KOOPAWHATHI HA IJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBA

7.2 TpeyronpHuk

7.3 MHOToyrojibHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenne reoMeTpu4eCcKuX BEIMYHH

7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHasi CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kom6unaropuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martemartuka. BeposiTHOCTb U cTaTuCTHKA: 7 - 9-€ Kacchl: 6a30BbI YPOBEHb:
yueOHHUK: B 2 yacTsax; 1-oe uznanue Boiconkuii U.P., Smenko 1.B.; nox
penakmueit Amenko U.B. Axkiinonepuoe obmectBo «M31aTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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