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MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
UX POJIM B 00pa3oBaHUM, HEOOXOIMMOM Ka)KJOMY 4YeJIOBEKYy. Bo3pacTtaer uucio
npodeccuit, Ipu OBJIaIEHUU KOTOPBIMU TpebyeTcs Xxopolas 6a30Bas MOArOTOBKA B
001acTH BEPOSITHOCTH U CTATUCTHKHU, Takas MOJTOTOBKA BaKHA JIJISl TIPOAOIKEHHUS
o0pa30oBaHus U I YCIEUTHOM MPo(eCcCHOHATbHOM Kapbephl.

Kaxx1p1ii 4emoBeK MOCTOSSHHO NMPUHUMAET PEUIEHNS HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A JyIsi 000CHOBAHHOTO MPHUHSTHS PEIICHUS B YCIOBUAX HEAOCTATKa
WU u30bITKa UHGQOpMAIMU HEOOXOAMMO B TOM YHUCJIE XOpOIIO C(hopMUpPOBAHHOE
BEPOSATHOCTHOE U CTaTUCTUYECKOE MBIIUICHHUE.

NMeHHO 1o3TOMY OCTpO BCTajga HeoOXOOUMOCTb Cc(HOpPMUPOBATH Y
oOy4aronuxcsi (yHKIMOHAIbHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYIO B c€0s B KaueCTBE
HEOThEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh M KPUTHUYECKHU
aHAJIU3UPOBATh MH(POPMALIHIO, TPEICTABICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh
BEPOSITHOCTHBI XAapaKTEpP MHOTUX pEANBbHBIX MPOLECCOB M 3aBUCHUMOCTEM,
IIPOU3BOJUTH ITPOCTENIINE BEPOSITHOCTHBIEC PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMHU MPUHILIMIIAMH cOOpa, aHAIHU3a U
MPECTaBICHUS JAaHHBIX W3 pa3IMYHBIX cdep KU3HU OOIEecTBa U TroCyaapcTBa
npuoOIaeT oO0y4aromuxcsi K OOIIeCTBEHHbIM HHTEepecaMm. W3yueHue OCHOB
KOMOWHATOPUKHM pa3BUBAET HABBIKM OpraHMU3allMu Tepedopa U mojacyéra 4ducia
BapUAaHTOB, B TOM UYHCJI€ B MPUKIAJHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAMU T€OPUU
rpadoB co31aéT MareMaTHYecKuil (yHIaMeHT aJisi POPMUPOBAHMS KOMIIETEHIIMIA B
ob6nactu uHPoOpMaTUKU U HMUGPOBLIX TeXHOJOTUHN. [Ipy M3ydeHUU CTATUCTUKU U
BEPOSTHOCTH O00OramatoTcsl MPEeACTABICHUS OOYyYaloIIUXCsl O COBPEMEHHOM
KapTUHE MHUpa UM METOJaX €ro HMcCCienoBaHus, (HopMHUpyeTCcs MOHUMAHUE POJHU
CTaTHUCTHKHU KaK UCTOYHMKA COI[MATbHO 3HAYUMMON MH(POPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBHM C JaHHBIMU LEISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTATUCTHUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUS BBIJACICHBI
CJIENYIOIIHNE COZEpKaTeNbHO-MeToAnYeckre auHuu: «lIpeacraBneHue JaHHBIX U
omucareyibHas CTATUCTUKA», «BeposSTHOCTBY, «DIeMEHTbl KOMOWHATOPUKI,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBienne NaHHBIX U ONMKCATENIbHAS CTATUCTUKA
CIIY>KUT OCHOBOU 117151 (hOPMHUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OpMAITUEH: OT YTCHHUS
¥ WHTEpHIpeTanuu UHPOPMAIUU, IPEICTABICHHON B TaO/UIlax, HA AHarpaMMax |
rpadukax, 10 cOopa, MPENCTaBICHUS W aHadu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTHYECKUX XapaKTEPUCTUK CPEeIHUX M pacceuBaHusa. Pabotas ¢ NaHHbIMH,
oOy4Jarouecs: y4darcsi CUMTBIBATh M HWHTEPIPETUPOBATh JAHHBIE, BBIABUTATh,
apryMEHTHPOBATh M KPUTHUKOBATh MPOCTEUIINE TUIOTE3bl, Pa3MBIILISATh HaJl



dakTopamMu, BBI3BIBAIOIIMMUA HM3MEHYMBOCTh, W OIEHWBAaTh WX BIUSHUE Ha
paccMaTpHUBaeMble BETUMYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE TNPEACTABICHHUE O CIy4allHOM W3MEHUYHMBOCTH, HUCCIICOBAHHE
3aKOHOMEPHOCTEM M TEHJICHLIMI CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOW IS
U3Y4YEHUsS TEOPUU BEPOSITHOCTEH. bONBIIOE 3HAUYCHHE HMEIOT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSATHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOAUTCA KaK Mepa MPaBAONOAo0Ws CIy4ailHOro
coObiTusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydaroIMecsi 3HAKOMSTCS C
MPOCTEUIIMMH METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU HCXOAAaMHU, BEPOATHOCTHBIMH 3aKOHAMM,
MO3BOJISIIOIIMMHU CTaBUTh W pellaTh Oojee CIoXKHble 3aaadu. B yueOHbI Kypc
BXOJISIT HAyaJIbHbIC TPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HMX YHCJIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCSI 3HAKOMCTBO OOYYarOIUXCS C
MHO>KECTBAMH U OCHOBHBIMH OIE€pAlMIMH HaJ MHOXKECTBAMH, PacCMaTpPUBAIOTCS
MpUMEphl NIPUMEHEHUS [JI1 PEIICHHS 3ajad, a Tak)Ke HMCIOJIb30BaHUSI B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHbIX MpeaMeTax.

B 7-9 kmaccax usyudaercs y4eOHbIH Kypc «BeposiTHOCTh M CcTaTUCTUKA», B
KOTOPBIN BXOAT pasnenbl: «lIpencraBieHne 1aHHBIX U ONKCATENbHAS CTATUCTUKA,
«BeposaTHOCTEY, «DNIEMEHTh KOMOMHATOPUKWY, «BBeeHne B TEOpHUIO rpadoBy.

Ha usyuenne yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 kiacce — 34 gaca (1 gac B Henero).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencrapneHne AaHHBIX B BHUJE TaOJUIl, [1UarpaMm, rpadukoB. 3amnojHeHHUE
Ta0/Mll, 4YTEHHE W TMOCTPOEHUE JauarpamMm (CTOJOMKOBBIX (CTOJIOUATBHIX) U
KpYroBbiX). UTeHHe rpauKoB peanbHbIX npoieccoB. M3pneuenne nnbopmalm us
JUarpamm M Tabluil, UCTIOJIb30BaHNE U UHTEPIPETalus JaHHbIX.

OnucarenbHasi CTaTUCTUKA: cpeAHee apudMeTHueckoe, MeAHaHa, pa3Max,
HamOoJblIeE M HAaMMEHbIIEe 3HAYEHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyaliHBI JKCHEpUMEHT (OMBIT) W CiaydailHOe CcOoObITHE. BeposTHOCTH H
yacTtoTa. Poib ManoBEepOATHBIX U MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B MpUpoOe
U B oO1iecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepumHbl. Yncno pébep u cymmapHas
crenieHb BepimH. [IpencraBnenue o ceszHocTtu rpada. Lenu u nmkimel. [lytu B



rpadax. Ob6xom rpada (suimepoB myth). [IpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1a4 ¢ momonipio rpados.
8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOMHII, AHArpamMm, rpadukos.

MHOXECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXecTBO. Onepanuu Haj
MHOKECTBaMU: 00bEANHEHNUE, IIEpeEceUeHNe, TonoiaHeHne. CBOICTBa onepanuil Haj
MHOXXECTBAMH:  IIEPEMECTHUTENIBHOE,  COYETATEIbHOE,  PACIpPEIEIUTENBHOE,
BKJItOUeHMs. Mcronp3oBaHuE TrpaUuecKoro MpPEACTABICHUS MHOXKECTB IS
ONMCAHHUSI PEAIBHBIX ITPOLIECCOB U SIBICHUM, IPU PEIICHUH 3a]1a4.

N3mepenue paccenBaHus NAaHHBIX. /[ucriepcrst M CTaHIAPTHOE OTKIIOHEHHE
YHCIOBBIX HA0OPOB. /lnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyaiiHOro ombiTa. CoyyaiiHble COOBITHS.
BepostHocT  coObITUH. OmNBITBI €  PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsSI3b MEXIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

Jepeso. CBolicTBa 1€pEBbEB: EAUHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXAY UMCIOM BEpIIMH U uucioM pédep. IlpaBuno ymHOXKEHUS.
Pemenue 3a1a4 ¢ nmomoiibio rpados.

[IpotuBomnonioxkHbie  coObITUsA. [uarpamma Oinepa. OObeauHEHHE W
nepeceuenre coObiTuii. HecoBmecTtHble  coObiTus. @DopMyna  CIOKEHUS
BEPOATHOCTEU. YCIOBHAs BEPOSITHOCTh. [IpaBuiio ymHOxeHus. HesaBucumbie
cobwiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. PemieHue 3agad Ha
HaxOXJEHUE BEPOATHOCTEM C IOMOLIBIO JAEPEBA CIyYaMHOTO JKCIIEPUMEHTA,
auarpamm Ounepa.

9 KITIACC

[Ipencrapnenre JaHHBIX B BUAE TaOiaul, Jauarpamm, rpadukos,
UHTEpIIpeTanus JaHHbIX. YTeHHe U MOCTPOCHUE TaOIull, AMarpaMm, rpaukoB Mo
pEaAIbHBIM JJaHHBIM.

[lepecranoBku u dakropuan. CoueTaHuss U YUCIO COUETaHUU. TpeyroabrHUK
[Tackans. Pemenue 3aa4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CilydaliHbIH BBIOOpP TOUKH M3 (PUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'M OKPYKHOCTH.

HcnbiTanue. Yenex u Heygada. Cepus UcnbITaHUM 0 iepBoro ycnexa. Cepust
ucnbeiTanuii bepaymiu. BeposTHOCTH cOOBITHIA B cepyU UCTIBITaHUN bepHymu.

CnyvaiiHasi BEJIMYMHA U PACHPENCIICHUE BEPOSITHOCTEM. Maremarndeckoe
oxuaaHue u gucnepcus. I[IpuMepbl MareMaTHYeCcKOTO  OXHUIAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAYCHMs BEIWYMHBI. MaremMarnyeckoe OXUIaHuEe U
JVCIIEPCHSI CITy4YalHOW BEJTMYMHBI «9UCIIO0 YCIIEXOB B CEpUN UCIIBITAaHUN bepHymum».



[Tonsitue o 3akoHe OoibIIKX YHcen. M3MepeHne BEpOSTHOCTEN C MOMOIIBIO
gacToT. Posb 1 3HaueHHEe 3aKOoHa OOJIBIIMX YUCEI B IPUPOJIE U OOLIECTBE.

IINIAHUPYEMBIE  PE3VJIIBTATBI OCBOEHHUA  ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yabTaThbl OCBOCHHS TPOrpaMMbl Y4eOHOTO Kypca
«BeposITHOCTD U CTATUCTUKA» XaPAKTEPUIYIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K TNPOLIUIOMY M  HACTOSAILIEMY POCCHICKOM
MaTe€MaTWKH, I[IEHHOCTHBIM  OTHOIICHHEM K  JOCTHXKEHUSM  POCCHUHCKHUX
MAaT€MaTUKOB M POCCHUICKOM MaTeéMaTWYECKOM MIKOJIbI, K HMCIOJb30BAHUIO ATHX
JOCTHKEHUM B APYTUX HAyKax U MPUKIAIHBIX chepax;

2) rpaxaaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH IPaKJaHWHA U pEeaIU3aIuu €ro
npaB, TMPEJICTABICHUEM O MareMaTH4eCKHMX OCHOBaX (DyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBJICHUM, MPOLEAYpP T'PaKIaHCKOTO OOIIecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTHYECKHUM IPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIMIOB B AEATEIbHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE YydYacTHE B PEIICHUU NPAKTUUECKUX 3aj]ad
MaTEMaTUYECKOW HaIpaBIE€HHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTU4€CKOTO
oOpa3oBaHusl Ha TPOTSHKEHUU BCEW KU3HMU JUIsl YCIEUTHOM mpodeccuoHanibHON
JIEATEIBHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM UHIUBUIYaIbHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOITMOHAIIBHOMY W 3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUH, PacCyXJICHHH, YMEHUIO BUJECTh
MaTeMaTH4YeCKHNe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTalMel B JEATEIbHOCTM HA COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPENICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOliecTBa, MOHUMAHMEM MaTEeMaTHYECKOM HayKd Kak c@epbl ueToBeYeCKOn
JEATEIIbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHS LIUBUIIN3ALUU,
OBJIAJICHUEM $I3BIKOM MAaTE€MAaTUKU U MaTEMaTHYECKOM KYJIBTypOWl KakK CpeCTBOM



MO3HAHHUS MHUPA, OBJAJCHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEAOBATEIbCKOU
JIEATEILHOCTH,

6) ¢usuyeckoe BocnuTaHHMe, (GOpMHPOBAHUE KYJIbTYPbl 3A0POBbS U
IMOLMOHAIBHOTO 0JIArONOJYyYHsi:

TOTOBHOCTBIO TPHUMEHATH MaTE€MaTUYECKHWE 3HAHUSI B MHTEpPEcax CBOETO
3I0POBBS,  BEICHUS  3I0pOBOro  oOpa3a  Ku3HM  (3M0pOBOE€  MHUTAHUE,
COQTAaHCHPOBAHHBIM PEXUM 3aHITHH W OTABIXa, peryisapHas (usndeckas
aKTUBHOCTBH ), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHWEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ IMpaBa JIPyroro 4eJI0BeKa;

7) 3K0JI0TM4YecKOe BOCIIUTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM ISl PELICHUS 3a/1a4 B
00J1aCT COXPAHHOCTH OKPYKAIOIIEH Cpe/ibl, IIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
HX BO3MOXKHBIX IMOCJICJICTBUI JIJISI OKPYXKAIOIICH Cpejibl, 0CO3HAHUEM TII00ATBLHOTO
XapakKTepa IKOJOTUUECKUX MPOOIeM U MyTel UX PEIICHUS;

8) apanranus K M3MEHAKINMMCH YCJIOBUSIM COLUMAJIBLHOM M NPHUPOLHOM
cpeanbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEOMNPENCIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCJIC
YMEHHUE YYUThCS Yy JPYTrux Jrofci, mpuoOperarb B COBMECTHOM ACATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMbITA IPYTUX;

HEOOXOIUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyITMpOBaTh WU, TIOHATHUS, TUIIOTE3bI 00 0OBEKTAX M SBIICHUSAX, B TOM YHUCJIC
paHee HCEHU3BECTHBIX, OCO3HaBaTh JACMUIIMTHI COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEN, TIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYH)  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTUPOBATh
MPUHAMAEMbIC PEIICHHUS W JICHMCTBUS, (OPMYJIMpPOBaTh W OICHUBATh PHUCKU U

MOCJIENICTBYSI, POPMUPOBATH OTIBIT.
METAINPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble JJornueckue AelCcTBUA:

e BBIABIATh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPHU3HAKH MAaTeMaTUYECKHX
OOBEKTOB, TMOHATHH, OTHOIIEHWH MEXAY TMOHATUSAMH, (HOPMYTUPOBATH
ONpEAEJICHUs]  NOHATHI, YCTAHABIMBaTh  CYLIECTBEHHBIA  IpPU3HAK
Kjaccuukanuu, OCHOBaHUA i OOOOIIEHHWS U CPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3A;

¢ BOCHpUHUMATh, (OPMYIUPOBaTH U  NPEOOPA3OBHIBATH  CYXIACHHUS:
yTBEpAUTENbHBIE M OTpUIATENbHBIC, €IWHUYHbIC, YacTHble U O0O0IIue,
YCIIOBHBIE;



BBISIBJISITh MaT€MaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (bakTax, MAaHHBIX, HAOIIONCHUSX U YTBEPKACHUSIX, MMPEAJIaraTh KPUTCPUN
JUISL BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEYUNI;

Jienarth BBIBOJBI C MCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHU TT0 aHAJIOTHH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKJIEHUH (IIpsIMbIe U OT
IPOTHUBHOTO), MPOBOAUTH CAMOCTOSTEIHFHO HECIOXKHBIE J0Ka3aTelbCTBa
MaTeMarTuueckux (hakToB, BBICTpPAWBATh APTYMEHTAIIMIO, MPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI;
BBIOMpaTh CIOcO0 pemieHuss ydeOHOW 3anayu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPATh HauboJee MNOAXOMAIUA C Y4ETOM
CaMOCTOSITENTHHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBarejabcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNM WHCTPYMEHT I1O3HAHUS,
(dbopMynupoBaThb BONPOCHl, (PUKCUPYIOIIHE MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITENIbHO ~ YCTAHABIMBATh HCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

IPOBOJUTh IO CaMOCTOSITENBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEA0BAaHUE 110 YCTAHOBIECHUIO OCOOCHHOCTEH
MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00OBEKTOB MEXYy COOOM;
CaMOCTOSITeNIbHO (opMynupoBaTh 00O0OIIEHUSI M BBIBOJABI MO pe3yJibTaTaM
NpOBEAEHHOIO HAONIOACHMSI, HCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yIbTaToOB, BBIBOJIOB U 000OIIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TaKXKe BbIJIBUIaTh
MIPEIIIONOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undgopmanuei:

BBISIBJISITH  HEJJOCTATOYHOCTh M M30BITOYHOCTH HWH(GOpMAIUM, JaHHBIX,
HEOOXOAMMBIX ISl pEIICHHUs 33]1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
MH(OPMAIIMIO Pa3IMYHbIX BUAOB U (POPM MpeCcTaBICHUS;

BbIOMpaTh (GopMy MpeAcTaBiIeHUs HMHPOPMALUM W HILIIOCTPUPOBATH
perraemMbie 3aJaud  CXeMaMH, JuarpaMMaM#, WHOW Trpadukol U uX
KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh HHPOPMALUUA IO KPUTEPUSAM, MPEIIOKEHHBIM
yauTesneM uin chopMyIupOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKAaTHBHBIC YHHBeEPCAaJbHbIC Y4eOHbIe JeHCTBHS:

BOCIIpMHUMATh U (I)OpMYJ'II/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSMHA U
OeIsIMu O6HICHI/I$I, SICHO, TOYHO, 'PaAaMOTHO BbIPAXXAaThb CBOIO TOYKY 3PCHUA B
YCTHBIX W IIMCBMCHHBIX TCKCTAX, AdaBaTb IIOACHCHHUA I10 XOAY PCHICHUA
3a1a41, KOMMCHTHUPOBATb HOqueHHBIﬁ PE3YIbTAT,



e B XO/I€ OOCYXICHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOUN TEMBI,
npoOJIeMbl, periaeMoi 3a7aur, BhICKA3bIBaTh UJEH, HAIICJICHHBIC HA MOUCK
pelIeHNs, COIOCTABIIATH CBOU CYXKJICHHS C CYXKJICHUSMU APYTUX YUACTHUKOB
nuasora, oOHapyXWBaTh pa3iu4ve M CXOJCTBO MO3UIUN, B KOPPEKTHOU
dbopme popmynHrpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHMUS;

e TMPEACTABIATH PE3YJAbTAThI PEIICHUS 3a]]auu, SKCIIEPUMEHTA, UCCIEAOBaHU,
MIPOEKTa, CAMOCTOATEIILHO BEIOMPATh (POpMAT BBICTYIUICHHS C yUETOM 3aj1a4
MPE3EeHTAlUU U 0COOCHHOCTEN ayIuTOPUU;

e TIOHUMATh U KCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYAIbHON
paboThI MPU PEIICHUH YYEOHBIX MAaTEeMaTUYECKUX 3a/1a4;

e TMPUHUMATH 1€ COBMECTHOM NEATEIIBHOCTH, IJIAHUPOBATh OpPraHU3AIUIO
COBMECTHOM paloThl, pachpeneisTh BHAbI padoOT, J0roBapuUBaThCH,
oOCyX/1aTh MPOIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKHUX
JIIOJICH

e Y4acTBOBAaTh B IPYIIOBHIX (popMax padOThI (00CYXKIeHUsI, 0OMEH MHEHUSIMU,
MO3TOBBIE IITYpMbl M JPYTU€), BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTMMH YI€HAMU KOMAaH/Ibl, OLICHUBATh
KaueCTBO CBOEr0 BKJIajga B OOMIMHA TPOAYKT TO  KPUTEPHUSM,
c(hOpMYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHBIE YHUBepcaJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

e CaMOCTOSTEJIbHO COCTAaBJATH IJIaH, AJTOPUTM peIlICHUs 3aAaud (WJIH €ro
4acTh), BBIOMpaTh CIOCOO pEIICHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTb U  KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIN MHTEJJIEKT:

e BJAJETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pe3yibrara
pelIeHrs MaTeMaTH4eCcKou 3a1auu;

e TMPEABUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBUE PE3YNIbTATA JICSITEIHLHOCTU MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHSATh MPUYHHBI JOCTHKCHHS WIM HEIOCTHUXKCHUS IS,
HAXOJIUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoHiy oOyuenuss B 7 Kjacce OOyYarOUIMICS TMONYYHUT CIEIyIOUIUE
IPEIMETHBIE PE3YIIBTAThI:



Yurate wuH(OpMaLKIO, MNPEACTABICHHYI0 B TaOiaMIlaXx, Ha JAMarpaMmax,
NPECTaBIATh JaHHbIE B BUJE TaOMUI], CTPOUTH AMArPaMMBbI (CTOJIOMKOBBIE
(cTonbuarkie) ¥ KPyTroBbIE) IO MAaCCUBaM 3HAYCHUH.

OnucelBaTb W MHTEPIPETUPOBATh  pEajbHbIE  YHUCIIOBBIE  JIaHHBIE,
IpEJCTaBICHHbIE B Ta0JINLIAX, HA AUAarpaMMax, rpadukax.

Hcnonb3oBarh AJi1 ONHMCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKHU:
cpeaHee apupMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIeEe 3HAUYCHUS,
pa3max.

MMeTp mnpencraBieHUE O CIydyaHOM HM3MEHYMBOCTM Ha IpUMeEpax IeH,
(U3NYECKUX BEJIWYMH, aHTPONOMETPUUYECKHUX JIaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHBOCTH.

K xonmy oOydyeHus B 8 kJjacce o0OydYarolmuiicsi MOJMYYUT CIEIYIOIINAE
IIPEIMETHBIE PE3YJIBTAThI:

W3pnekaTb U MpeoOpa3oBbIBaTh HHQPOPMALMIO, MNPEACTABICHHYIO B BHJE
Tabyull, Tuarpamm, rpaukoB, IPEICTABIATh JaHHbIE B BUAE TAOIMI], AHArpamM,
rpauKOB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeiei: CpeaHuX
3HAYE€HU U Mep paccenBaHus (pa3Max, TUCIEPCUs U CTaHIapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YUCIIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YHCIIE TIO
pe3yJibTaTaM U3MEpEeHU U HaOIOICHU.

Haxonuth BEpOSITHOCTU CIIy4ailHBIX COOBITHI B OMbBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTApHbIX COOBITHI, B TOM YHCIE B OIBITAX C PaBHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSIMHU.

Hcnonp3oBarh rpaduyecKkue MOJAETU: JEPEBO CIy4yallHOTO 3KCIIEPUMEHTA,
ayarpaMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBaTh MOHATUSMU: MHOKECTBO, MOJIMHOXECTBO, BBIMOIHATE ONIEPaLIU
HaJ MHOXECTBaMM: OObEIUHEHHE, IEepEeCceueHre, JIOIMOJIIHEHUE, NEePEeUUCIIsiTh
AJIEMEHTHI MHOKECTB, IPUMEHATH CBOKCTBA MHOXKECTB.

Hcnonb3oBarh rpaduyueckoe NpeAcTaBIeHHEe MHOKECTB U CBSI3€H MEX1y HUMU
JUTSl OIMCAHUSl MPOIIECCOB U SBJICHUIA, B TOM YKCIIE MIPU PEIICHUH 3a]a4 U3 APYyTUX
y4eOHBIX MPEAMETOB U KYPCOB.

K koniy obOyuenuns B 9 kjacce oOydaroIIMHCS MOMYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTAThI:

W3Bnekars u npeoOpa3oBbIBaTH HHPOPMAIUIO, TPECTABICHHYIO B PA3TUYHBIX
WMCTOYHUKAX B BHUJI€ TaOJHILI, JUarpaMm, rpaukoB, NPEACTABIATh JaHHBIE B BUIE
Ta0NIuIl, JUarpaMm, rpaduKoB.

Pemate 3amaun OpraHu3oBaHHBIM IEpeOOPOM BapHMaHTOB, a TakKXke C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPaBUIJI U METOOB.

Hcronp30Barh OnMcaresbHbIE XapaKTEPUCTHKU JUII MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YUCJIE CPEAHUE 3HAYCHHs U MEPbI PACCEUBAHMUS.



HaxomuTh 4acTOTHl 3HAYEHUM U YaCTOTHI COOBITUS, B TOM YHCIIE MOJIb3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOTIOMCHHIMA.

Haxonuth BEpOSITHOCTH CIy4YalWHBIX COOBITUH B M3YYEHHBIX ONbBITAX, B TOM
YlCclie B ONbITaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMU COOBITHSIMH, B CEpPUSAX
UCIIBITAaHUH 10 IEPBOTO yCIIEXa, B CEPUAX UCTIbITaHNN bepHysum.

Nmers mnpencraBieHue O CIy4alHOM BEIWYMHE W O PACHPENCIICHUH
BEPOSITHOCTEH.

HNmeTs mpencraBieHHE O 3aKOHE OOJIBLIIMX YHCENT KaK O IPOSBICHUU
3aKOHOMEPHOCTHU B CIy4yallHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJBIIMX YUCEN B
IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBan KoiaunuecTBo yacos

Ne
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemMble peaMeTHBIC Pe3yJabTaThbl 0CBOCHHS OCHOBHOM
NpoBePsSIEMOro .
o0pa3oBaTeJIbHOH NPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yabTara
5 BeposTHOCTB U cTaTucTHKA
Yurare uHbOpMaIHIO, NPEACTABIECHHYIO B Ta0INIIaX, HA JUarpammax,
5.1 NpPEICTaBIATh JaHHblE B BUAE TaONUI, CTPOUTH JHArpaMMBbI
(cronbukoBbIe (cTONOUYAThIE) U KPYTOBbIE) IO MacCHBaM 3HaUYE€HUMN
55 OnucelBaTh M HUHTEPIPETUPOBATH pEaJbHBIE YHUCIOBBIE JIaHHBIE,
MIpe/ICTaBICHHbIE B TA0NNIIAX, HAa AarpaMmax, rpapukax
Wcnonp3oBarh 11 ONMCaHUs  JaHHBIX  CTAaTUCTHYECKHE
53 XapaKTEepUCTUKH: cpeiHee apu(pmeTnyeckoe, Meana, Haubospliee u
HauMEHbIIIEE 3HAYECHHUS, pa3Max
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NMmets nipencrasiieHHE O CIIy4allHOM U3MEHYMBOCTH HA IIPUMEPAX LIECH,
54 (bu3MUeCKUX BEIWYMH, AaHTPONOMETPHYECKHX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMUNBOCTH
8 KIIACC
Kox .
IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAaThl OCBOCHUSI OCHOBHOM
NPoBEPsAEMOro .
00pa30BaTeJIbHOM MPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJbTara
5 BepoarHocTh 1 cTarucTuka
W3Bnekats u mpeoOpa3oBbiBaTh MHGOPMAIIMIO, IPEICTABICHHYIO B
5.1 BHJIE TaONUIl, AWAarpamMm, rpaduKoB, MPEACTaBIATh JAHHBIC B BHJIC
Ta0JIHII, TUarpamMm, rpaduKoB
OnuceiBaTh JIaHHBIE C TIOMOIIBID CTATUCTUYECKHX IOKa3aresei:
5.2 CpeIHUX 3HAYeHWH H Mep pacceuBaHus (pa3Max, TUCHEpCUs U
CTaHJapTHOE OTKJIOHEHHE)
53 HaxoauTh 9acTOThI YHMCIIOBBIX 3HAYEHUN M 4aCTOThI COOBITHII, B TOM
' YHCIie TI0 pe3ybTaTaM U3MEepEeHU 1 HaOIOIeHUIA
HaxonuTe BEpOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX, 3Had
5.4 BEPOSTHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU
ss Ucnone3oBarh  rpaduyeckue  MOAENH:  JIEPEBO  CIy4aifHOTO
' IKCIIEPUMEHTA, TUarpaMMbl Diisiepa, YucaoBas mpsimast
OnepupoBarh MOHATHUSAMU: MHOYKECTBO, IMOJAMHOXECTBO; BBINOIHATH
6 omepalnvy  HaJ  MHOXKECTBAMH: OOBEIWHEHHE, TepeceueHue,
' JOTIOJTHEHUE; TIEPEUHCIIATH JIEMEHTHI MHOXKECTB, TPUMEHSTH CBOMCTBA
MHOXECTB
Hcnons3oBarh rpaduueckoe MpenCcTaBICHUE MHOMKECTB M CBS3EH
5.7 MEXy HUMHU JJI OTIMCAHUS TIPOIIECCOB U SIBJICHHUH, B TOM YHCIIC TIPH
pelIeHnH 3aa4d U3 APYruX Y4eOHBIX MPEIMETOB U KypCOB
9 KUIACC
Kon o
IIpoBepsiemble mpeaAMeTHBIE Pe3yabTaThl OCBOCHHSI OCHOBHOM
MPoBEPsAEMOro .
00pa30BaTeJIbHOM MPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposatHOoCTh U cTarucThka




5.1

W3Bnekars U mpeoOpa3oBbIBaTH MH(POPMAIUIO, MPEACTABICHHYIO B
pa3NMYHBIX HMCTOYHMKAX B BHJEC TaONMI, auarpaMM, TIpaduKos,

MIPENICTABIISITh JAHHBIC B BUJE TAONHII, AMArpaMM, TpadukoB

5.2

53

Pemrare 3aJla4yi OpraHU30BaHHBIM HCpC60pOM BapHAHTOB, a TaKXK€ C
HUCIIOJIB30BaHUEM KOM6I/IHaT0pHI)IX IIpaBuI 1 METOAOB

Hcmonp30BaTh  ONHMCATEILHBIC XapaKTCPpUCTUKHU I  MACCHUBOB
YUCJIOBBIX JOAaHHBIX, B TOM 4YHUCIC CPCAHHMC 3HAYCHUA ©U MCPLBL

pacc€ruBaHusA

54

5.5

5.6

Haxoauth 4acTOTHl 3HAaU€HUIl M YacTOThl COOBITHS, B TOM YHCIIE
MOJIB3YSICh PE3yNbTaTaMu MPOBEAEHHBIX N3MEPEHHI U HAOIIONEHHHA
HaxonuTe BEpOSTHOCTH CIly4aiiHbIX COOBITHI B U3YYEHHBIX OIBITAX, B
TOM YHUCJIE B ONbITaX C PABHOBO3MOXHBIMHM JJIEMEHTapHBIMHU
COOBITHSIMM, B CEpPUAX HCIBITAHUN 10 IEpBOro yclexa, B Cepusix
ucnblTaHui beprymm

Nmers npencrtaBieHue O CIy4allHOM BEIMYHMHE U O PACIpPENEIICHUH

BEpPOSITHOCTEH

5.7

Hwmetsb npencTaBieHre O 3aKOHE OONBLIMX YHMCET KakK O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH M O DPOJM 3aKOHA

OO0JIBILIKX YKCEN B IPUPOJIE U O0IIECTBE

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposaTHOCTB U cTaTucTHKA
[Ipencrapnenue naHHBIX B BUAE TaOIUI, AUarpamm, rpaduKoB. 3arnoHeHne
TabNMuL, YTEHHE U TMOCTPOEHUE IuarpaMM (CTOJOMKOBBIX (CTONOUATHIX) U
5.1 KpyroBoix). UreHue rpadukoB peaJbHBIX HpoleccoB. V3pieueHue
uH(bOpMaMU U3 AMAarpaMM U TaONuUIL, HMCIOJb30BaHWE U MHTEpIpeTalus
JTAHHBIX
OrnucarenpHasi CTaTUCTUKA: cpelHee apu@MeTHyeckoe, MequaHa, pa3Max,
5.2 HanOoJIbIIIee M HAaUMEHbIIIee 3HaUeHUsI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYUBOCTH




53

54

CryuyaliHblii SKCIIEPUMEHT (OMBIT) U CIIy4ailHOe coObITHE. BeposTHOCTh H
yacToTa. Pojb MallOBepOATHBIX W NMPAKTHYECKH JOCTOBEPHBIX COOBITHH B
IpUpoze U B oO1iecTBe. MOHETa U UrpajibHas KOCTh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmna, pebpo. Crenens BepmmHbl. Yucno pédep M cymmapHas
creneHb BepuvH. [Ipeacrasnenue o cBa3Hoctu rpada. Lenu u uuxisl. [Tytu
B rpadax. OOxonm rpada (diimepoB 1myth). IlpeacraBmenue 00

opueHTUpoBaHHOM Tpade. Pemienue 3a1a4 ¢ momonuisbio rpadoB

8 KVIACC

Kon
5

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
BeposgrHocTh U cTarucTuka

5.1

5.2

53

54

5.5

5.6

5.7

[IpeacraBnenue naHHBIX B BUE TAaOIMILL, AUArpamMm, IpagKoB

MHOXeCTBO, JIIEMEHT MHOXECTBA, IOAMHOXecTBO. Omnepanuu  Haj
MHOKECTBaMH: 00bEeIMHEHNE, IEPECEUCHHUE, IOTIOJIHEHHE

CpoiicTBa onepanuii HaJi MHOKECTBAMHU: TIEPEMECTUTEIIEHOE, COUETATEIbHOE,
pacrpeneuTeNIbHOE, BKIOUCHHS

Hcnonp3oBanue Tpaguueckoro MpeACTaBICHUS MHOXXECTB ISl OIHMCAHUS
peaNbHBIX MPOLECCOB U SIBICHUM, U PEIICHNH 3a/1au.

N3mepenne paccemBaHus JaHHBIX. JlMcmiepcust M CTaHJApTHOE OTKIIOHEHHE
YHCIIOBBIX HaOOpoB. Jlnarpamma pacceuBaHMs

DOneMeHTapHble COOBITHS ciy4dailHOro ombiTa. CrydaifHble  COOBITHSA.
BepositHocTr  coObITHI. ONBITBI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObiTusiMu.  CrywaiiHblii  BbIOOp. CBsI3b MEXIYy MAaJIOBEPOSTHBIMU U
HPaKTUYECKH JJOCTOBEPHBIMH COOBITHSMU B MPUPOJIE, OOIIECTBE U HAyKe
JepeBo. CBoiicTBa J1€peBbEB: €IMHCTBEHHOCTh IIyTH, CYIECTBOBAaHUE
BUCSTYEH BEPIIMHBI, CBSA3b MEXKJy YHCIIOM BEPILUH U yncioM pédep. [Ipasuiio

yMHOXeHUs. Pemenne 3a1aq ¢ momoinpio rpados

5.8

59

[IpotuBononoxueie coObiTHsA. [uarpamma DOiinepa. OObenuHeHHE U
nepeceueHne coObITHil. HecoBmecTHble coObiTHA. DopMmyna CIOXKEHUS
BEPOSATHOCTEMN

VYcnoBnas BeposiTHOCTE. [IpaBuno ymuoxxenusi. HezaBucumbie coOBITHS

5.10

[IpeacraBnenne »skcnepuMeHTa B BuUAE JepeBa. Pemienue 3agad  Ha
HAXOXKJCHHE BEPOSTHOCTEN C MOMOIIBIO JIEpeBa CIIy4alHOTO HKCIEPUMEHTA,

auarpamm Jiepa

9 KIIACC




Kon IIpoBepsieMblii 3JIeMEHT cOlep:KAHUS
5 BepogrHocTh 1 crarucTuka
[IpencraBnenue JaHHBIX B BUJAE TAONUL, AMArpaMM, rpauKoB, HHTEPIIPETALIUS
5.1 JMaHHbIX. UTEeHHE W MOCTpOCHME TAaOMUI], AMarpamm, Tpa(uKoB MO peaTbHbIM
JTAHHBIM

5.2 [TepecTanoBku u paxTopuan

53 CoueraHus ¥ 4UCIIO COYETAHUN

5.4 Tpeyronbauk [lackans. Pemenue 3a1a4 ¢ UCMoib30BaHUEM KOMOMHATOPUKA

55 I'eomerpuueckass BeposTHOCTh. CiydailHBIM BBIOOp TOYKHM W3 (GUTYpPHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH

5.6 Hcnprtanue. Yenex u Heynada. Cepust HCTIBITAHUM 10 IEPBOTO ycrexa

57 Cepust ucnbiTanuii bepHymiu. BepodaTHOCTH cOOBITUH B cCepur UCHBITAaHUMN
. bepnymin

5.8 CrnydaifHasi BeJIMYMHA U PACIIPEIECTICHUE BEPOSITHOCTEH

59 Maremarnueckoe oxuaanue u aucnepcus. Ilpumepbl Maremarnueckoro
' OKUJAHUSI KaK TEOPETUYECKOTO CPETHETO 3HAYCHUS BEINYMHBI

510 Marematnueckoe OXHAAHUE M JUCIEPCUs CIy4YalHOM BEIUYMHBI «UYHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUN bepHymum»

- [Tonsitue o 3akoHe OomnbIuX uucen. M3mepeHue BeposATHOCTEH C MOMOLIbIO
' yacToT. Posib 1 3HaueHune 3akoHa OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE

IHPOBEPAEMBIE HA OI' 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHMS K NPEeIMETHBIM pe3y/IbTaTaM OCBOCHHUS

NMPOBEPsEMOr0  OCHOBHOII 00pPa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOT'0 0011I€r0

TpeOoBaHus o0pa3oBanus Ha ocHoBe PI'OC
YMmeHme OIIECpHUPOBATH MMOHATHUAMU: MHOKCCTBO, ITIOJMHOKCCTBO, OIICpallu
HaJ MHOXKECTBaMH; YMEHHE OIEepUPOBaTh MOHATUSIMH: Tpad, CBI3HBIN
1 rpad, AEpeBO, LMK, TPUMEHSATh WX TPU pPEIICHUH 33134, yMEHHE
UCIIONIBb30BaTh TrpauuecKkoe MPEACTaBICHWE MHOXECTB JUIS OIMUCAHUS
peasbHBIX MPOLECCOB U SBJICHUMN, IPH PEILICHUU 334 U3 APYTUX YUeOHBIX
IIPEIMETOB
YMeHue omnepupoBaTb IOHATHUSMHU: OIPEIECIECHHE, AKCMOMa, TEeopema,
) JOKa3arcJIbCTBO, YMCHHC pacro3HaBaTb HUCTHUHHBIC n JIOXKHBIC

BBICKAa3bIBaHMsI, NPUBOAUTH TMPUMEPHl M KOHTPHPUMEPHI, CTPOUTH
BBICKa3bIBaHUs U OTPULIAHUS BbICKa3bIBAHUM




YMeHHe OIepupoBaTh IMOHATUAMM: HATYpaJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTb HATYPAJIBbHBIX YUCEIL, IPU3HAKU JEITUMOCTH,
IeJI0€ YKCII0, MOAY/Ib YUCIIa, OOBIKHOBEHHAs IpOOb U JIECSITUYHAsS JpO0b,
CTaHJAPTHBIMA BUJI YHCJIA, PALIMOHAJIBHOE YUCII0, UPPALMOHAIIBHOE YHCIIO,
apu(MeTHUECKU KBaJpaTHBI KOPEHb; YMEHHUE BBIMOJIHATH JCHCTBHS C
YHCJIaMH, CPAaBHUBATh U YIOPSAIOYMBATh YHUCIIA, NPEACTABIATh YHCIA HA
KOOPIMHATHOM MpPSMOW, OKPYIVIATh YMCIIA; YMEHHME AeNaTb NPUKUIKY U
OLICHKY PE3YJIbTaTa BBIYMCICHUN

YMeHue omnepupoBaTh MOHATHAMH: CTEHNEHb C LEJbIM I0Ka3aTeleM,
apuMeTHUECKHii KBaapaTHBIA KOpPEHb, MHOTOWICH, ajredpandeckas
poOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HAaTypalbHOM cTeneHu Oosblie
CIMHUIIBI; YMCHHE BBITIONHATh PAcUEThl 1Mo (opMyinaM, MpeoOpa3oBaHUs
[ENBIX, JPOOHO-PAIMOHAIBHBIX BBIPAKCHHA W BBIPAKCHHUU C KOPHIMH,
Pa3oKEHUEe MHOTOUWIEHA HA MHOXUTENH, B TOM YHUCIIE C UCIIOJIb30BAaHUEM
dbopmyn pa3HOCTH KBaAPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OoInepupoBarh IMOHATUSAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM TIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOI;
YMEHHE pelarh JIMHCWHBIE W KBaJpaTHbIC YpaBHEHHS, JIPOOHO-
palMOHAIbHBIE YPABHEHHUS C OAHOM TEPEMEHHOM, CUCTEMBI IBYX JIMHEMHBIX
ypaBHEHUH, IMHEWHbBIC HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHBIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM, B TOM 4YHUCIE MpPHU
pEelIeHUH 3a/1a4 U3 JPYruX NPEeIMETOB U MPAKTUYECKHUX 3a7ay; YMEHUE
HCIIOJb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAMHATHYIO IJIOCKOCTBH IS
M300paXeHUsI pEIIeHU YpaBHEHUI, HEPABEHCTB U CUCTEM

VYMeHue omnepupoBarh MOHATHAMM: (YHKUUSA, Ipaduk (GYHKIUH, HYIU
(GYHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pAcTaHU,
yObIBaHMs, HauOoJblllee M HaMMEHbIee 3HaueHUs (PYHKIUU; yMEHUE
ONepUpOBaTh TMOHATUSAMHU: MpsiMas TPONOPLHUOHAIBHOCTh, JIMHEWHas
byHKIIMA, KBaapaTU4Has (yHKIHS, oOpaTHas MPOMOPIMOHAIBHOCTD,
napaboa, rurnepoosa; yMeHue CTpouTh rpaduku PyHKIUHN, NUCHOIb30BATh
rpaguKu A7 ONpeJesieHHs] CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, AJIs
peleHus 3a7ad M3 JPYyruxX Y4eOHbIX NPEIMETOB M PealbHOM KHU3HH;
yYMEHUE BBIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXy BEIMYMHAMU

YMeHue onepupoBarh MOHATUAMU: ITOCIIEA0BATEIbHOCTD, apUpMeTHYeCKast
U TeoMeTpuuYecKas TMpOrpeccHH; YMEHHME HCIOJIb30BaTh CBOMCTBA
MOCJIEZI0BATENIbHOCTEHM, (POPMYIIBI CYMMBI U OOILIETO WiE€HA IPU PEIIeHUU
3aj1ad4, B TOM 4HCJ€ 33/Ja4 U3 JIPYIHMX y4eOHBIX NPEJAMETOB M peajbHOU
KHU3HU

YMeHue pemiars 3ajauu pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOIEHTHI, TOIU U
4acTu, ABM)KEHUE, pa0doTy, 1IEHy TOBApPOB U CTOMMOCTH MOKYIIOK U YCIYT,
HAJOTH, 3a/laud M3 OO0JacTH YIpaBlICHUs JHYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); YMEHHE COCTaBIIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIIOBHIO 3aJlaud, KCCIEA0BaTh IOJYYEHHOE pEUIeHHE U
OILICHUBATh MPABONOI00HOCT OTYYEHHBIX PE3yIbTaTOB
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YMeHue onepupoBarh MOHATUSAMU: GUTYpPA, TOUKA, OTPE30K, MpsMmasi, Tyd,
JIOMaHasi, YroJl, MHOTOYTOJIbHHK, TPEYTOJIbHUK, DPAaBHOOCIPCHHBIA W
PaBHOCTOPOHHUU TPEYrOJIbHUKH, MPSIMOYTOJIBHBIN TPEYTOIBHHUK, METUAHA,
OuccekTpuca " BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOIBHHK,
napajuiesiorpaMM, — poM0O, — MPSMOYTOJBHUK,  KBaIpar,  Tparenus;
OKPYXXHOCTB, KpYT, KacareibHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMHU
burypamu; yMeHue pemaTh 3a1a49u, B TOM YHCJIC U3 TIOBCEHEBHOM KHU3HH,
Ha HAaXOXJCHHE I'€OMETPHUYCCKUX BEIUYHMH C MPUMEHEHHEM H3YyYCHHBIX
cBOMCTB (huryp u pakToB

YMeHue omnepupoBarh MOHITHSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MAPAJUICIBHOCTh M MEPHCHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXIY TPSAMBIMH, TEPICHIUKYISIp, HAKIOHHAS, MPOCKIUs, IMomooue
¢buryp, mogoOHBIC TPEYroJbHUKH, CHMMETPHUS OTHOCHTEIBHO TOYKH W
NpSIMO¥i; yMEHUE Paclio3HABaTh PABEHCTBO, CAMMETPHIO U 1oo0ue Guryp,
NapajuieIbHOCTh U MIEPICHIUKYIIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHPE

11

YMeHue onepupoBarh MOHATHUSAMU: AJWHA, PACCTOSHUE, Yroi (BeIUYHMHA
yIiia, CHHYC U KOCUHYC yIJa TPEyrojJbHUKA), IJI0IA/lb; YMEHHE OIEHUBATh
pa3Mepbl TMPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE
MPUMEHSTH (HOPMYITBI TIEPUMETPA U ILIOMAAN MHOTOYTOJIHHUKOB, JTUHBI
OKPY>KHOCTH u TIOIIA N Kpyra, obbeMa  MPAMOYTOJIBLHOTO
napasuiesenuIena; YMEHHE MIPUMEHSTH MPU3HAKU paBeHCTBa
TPEYroJbHUKOB, TEOPEMY O CYMME€ YIVIOB TpPEYrOJIbHUKA, TEOpEMY
[Tucaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS JAJSi BBIUMCICHHS JUIHH,
PacCTOSHUM, TUIOIIAIEH

12

13

VYMmeHue  u3o0paxarb  IUIOCKME (QUIypl W HMX  KOMOMHAIMH,
IPOCTPAaHCTBEHHbIE (QUIYphl OT pPYyKH, C TOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB MO TEKCTOBOMY MUJIM CUMBOJIBHOMY
OIHCAHUIO

YMeHue onepupoBaTh MOHATUSMU: MPSMOYrojbHasl CHCTEMa KOOPJMHAT;
KOOPJIMHATHl TOYKHU, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA Ha
YHCIIO0, CKAaJspPHOE TIPOU3BEJCHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIsl MPE/ICTaBIEHUs JAHHBIX U PEIIeHUs 3a/ay, B
TOM YHUCIIE U3 APYTUX YUEOHBIX MPEIMETOB U PEeaTbHOM KU3HU
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YMeHue onepupoBaTh MOHATUSIMHU: CTOJIOMKOBBIE M KPYTOBBIE TUArpaMMBl,
TaONuIBl, CpenHee apudMeTHdeckoe, MeauaHa, HauOoJbIee |
HaVMEHBIIIee 3HAYEHUs, pa3Max YHCIOBOTO HA0Opa, YMEHHE H3BIICKaTh,
MHTEPIPETUPOBATh U MPeoOpa30oBbIBATh HH(POPMAIIHIO, IPEICTABICHHYIO B
Ta0IMIIaX W HA JUarpaMMax, OTPaXKarollylo CBOWCTBA W XapaKTEPHCTHUKH
pEaNbHBIX TPOIECCOB U SIBICHUH; YMEHHE pPAaclO3HaBaTh W3MEHUYUBHIC
BEJIMUMHBI B OKPYXKAIOIIEM MUPE
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YMeHHe omnepupoBaTh TMOHATHAMM: CIy4alHbI ONBIT (CIydaiHbIHA
HKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (PIEMEHTApHBIM  HMCXON)
CJIy4alfHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaxXOAMTb  BEPOATHOCTU  CIy4alHbIX  COOBITMM B  ONBITax ¢
PABHOBO3MO)KHBIMH JIEMEHTAPHBIMHU COOBITHSIMM; YMEHUE PELIaTh 3aJa4u




METOZIOM OPraHW30BAaHHOTO Tiepedopa M C HCIOIb30BaHUEM IpaBUiIa
YMHOXKEHHUS, YMEHHUE OLICHUBAThb BEPOSITHOCTH pEaJbHBbIX COOBITUN U
SIBJIEHUW, TTOHUMATh POJIb MPAKTUYECKHA JOCTOBEPHBIX U MAJOBEPOSITHBIX
COOBITUH B OKpPYXKAIOIIEM MHPE W B KM3HHU; 3HAKOMCTBO C IMOHSATHEM
HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCEI U €ro
POJIBIO B MAaCCOBBIX SIBIICHUAX
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VYMeHue BbIOMpaTh MOAXOAIINN U3YUYEeHHBIH METOM AJIs peleHUs 3aa4H,
IIPUBOAMTH IPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE H
JKU3HHU, PAaCIlO3HABATH IPOSBICHUE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE,
OIUCHIBATH OTACJIBHBIC BBIIAIOIIMECS PE3YIbTaThl, IIOJYYECHHBIE B XOJE
pa3BUTHUSA MaTeMaTUKU KaK HAyKH, IPUBOJUTH IIPUMEPBI MaTEMaTHUECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUHU

HEPEYEHD JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon
1
1.1

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

Yucna v BIYMCIECHUS

HarypaneHnble u nesnslie yncia. [Ipu3Haky AeIMMOCTH LEIIbIX YUCE
OOBIKHOBEHHBIC M JECSATHYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHUOANYCCKHE

1.2 oG

1.3 PannonanbHble yncna. Apudmernyeckue ornepanuu ¢ paroHaIbHbIMU YHCIaMHU

L4 JeiictBuTenpHbple yMcaa. ApudMeTHUeckHe onepauud ¢ JAeHCTBUTEIbHBIMU
' YHCIIAMU

15 HpHGJII/DKéHVHHe BBIUHCJICHMS], IPABUJIA OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yibTara

BBIUNCIICHUN

2 Anrebpanyeckre BbIpaXeHUs

2.1 bykBeHHBbIE BbIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMU )

27 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palluOHaIbHBIM MToKa3aTeneM. CBolicTBa
' CTETIeHN

23 MHoroueHsI

24 Anrebpanueckas 1poob

)5 Apudmernueckuil KOpeHb HaTypajibHOH creneHH. JleicTBus ¢ apupMeTHYECKUMHU
' KOpHSIMHU HaTypajbHON CTENIEHU
3 YpaBHEHMS 1 HEPABEHCTBA

3.1 Ilenwie 1 mpoOHO-panoHaIbHbIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHUM

10 [lensle u JpoOHO-palMOHANbHBIE HepaBeHCTBa. CHCTEMbl U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenme TekCTOBBIX 3a1ad
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIILHOCTEN

4.2 Apudmernueckas 1 reomeTpuueckas nporpeccun. @opmyra croxKHBIX MPOLEHTOB
5 DyHKIHUH




OyHK1Ms, criocoOsl 3aaanus pyHkuuu. ['papux Gyakiun. O61acTh onpenesieHus u
MHOXecTBO 3HaueHui pynkumu. Hymn ynkium. [IpoMexxyTku 3HaKOMOCTOSIHCTBA.

51 [IpoMexxyTkH MOHOTOHHOCTH (YHKIIMH. MaKCHMyMbl U MUHUMYMBI (YHKIIHH.
Haubonbiiee n HauMeHblee 3HaYeHUE (PYHKIIMH Ha IPOMEKYTKE
6 Koopaunars! Ha IpsMOi1 U INIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 ['eoMmeTpuyeckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyrosibHUK
7.3 MHOroyrojasHuKU
7.4 OKpyXHOCTb U KpyT

7.5 H3mepenne reoMeTpudeCcKrux BEIMYHH
7.6 BekTopsl Ha TIIIOCKOCTH
8 BeposTHOCTB M cTarucTuka
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BeposatHocTh

8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VAEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HOUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET




