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HOACHUTEJIBHAA 3AIINCKA

B coBpemeHnHOM 1HM(POBOM MHUpPE BEPOSTHOCTb M CTATUCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKU 3pEHHs MPAKTHUECKUX MPUIIOKEHUH, TaK M MX POJIU B OOpa3OBaHHH,
HEOOXOIMMOM KaXIOMy uelnoBeKy. Bospacraer uucino mpodeccuii, Ipu OBIaJEHHH KOTOPHIMHU
TpebyeTcst xopomas 6a30Basi HOArOTOBKA B 00JIACTH BEPOSITHOCTU M CTATUCTUKHU, TaKasi IOATOTOBKA
BaYKHA JJIS1 IPOJOJKEHUsT 00pa30BaHUs U JUIsl YCIEIHON NpoecCUOHATbHON Kapbhephl.

Kaxxplii 4enoBeK MOCTOSIHHO IPUHUMAET PEIIEHUS] HA OCHOBE UMEIOIIMXCS Y HETO AaHHBIX. A
Ui 00OOCHOBAaHHOTO TMPHHATHUS PEIICHHS B YCIOBHAX HENOCTAaTKa WIM HM30BITKAa WH(POpPMAaLUU
HE00X0IMMO B TOM YHCIIE XOPOIIO ChOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE MBIIIIICHHE.

VIMeHHO TO3TOMY OCTpPO BCTajJla HEOOXOAMMOCTh C(OPMHPOBATH y OOYdJaIOIIUXCS
(YHKIIMOHAJIBHYIO T'PaMOTHOCTh, BKJIFOUAIOIYIO B ce0sl B KaUeCTBE HEOTHEMJIEMOM COCTaBIISIOLIEH
yYMEHHE BOCIIPUHUMATh U KpUTHUECKH aHAJIM3UPOBATh MHPOPMAIIHIO, IPEICTABICHHYIO B pa3IMYHBIX
(dbopmMax, MOHMMATh BEPOSATHOCTHBIN XapakTep MHOTMX pEaJlbHbIX IMPOLIECCOB M 3aBUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEHUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU NMPUHIMIIAMH cOOpa, aHaIn3a U MpPeACTaBICHUs
JAHHBIX W3 Ppa3IUYHbIX cdep KU3HM OOIIecTBA M rocyAapcTBa MPUOOIIAeT 0O0ydaroluxcs K
OoOLIECTBEHHBIM HHTEpecaM. VI3ydeHne OCHOB KOMOWHATOPUKM Pa3BUBAET HABBIKM OpPraHU3aLMU
nepebopa M mojcyéra 4uciaa BapUaHTOB, B TOM YHCJE B IPUKIAJHBIX 3aJadax. 3HAKOMCTBO C
OCHOBaMU TEOpHUU rpadoB co3MaéT MaTeMaTHuecKuil GyHaaMeHT A (GOpMUPOBAHUSI KOMIIETEHIIUI
B oOnacty uH(popMaTUKK U LUGPOBBIX TexHONOrui. [Ipy M3ydeHHH CTATUCTHKU M BEPOSITHOCTH
o0oramaroTcsi MpeiCTaBIeHUs] OOyJaroIUXCs O COBPEMEHHOM KapTHHE MHpa M METOJax €ro
uccliieloBaHus, (popMUpyeTcss IOHUMaHUE POJIM CTATUCTHKHM KaK MCTOYHHMKA COLMAIBHO 3HAUYMMOM
MHGOPMAILIUY U 3aKJIABIBAIOTCS. OCHOBBI BEPOSTHOCTHOTO MBIIIJIEHHUS.

B cooTBeTcTBUU C JaHHBIMU LENISIMU B CTPYKTYpE IIPOrpaMMbl yueOHOTo Kypca «BeposTHOCTb
U CTaTUCTHKA» OCHOBHOIO 0OWIEro o0pa30BaHMs BBIJEICHBI CIEIYIOIIME COAEpKaTENbHO-
Metoauueckue JuHuu: «lIpencraBieHne NaHHBIX M ONHUcCATENIbHAsl CTATUCTHKA», «BeposTHOCTHY,
«OneMeHTbl KOMOMHATOPHKKN», «BBezieHne B TEOpUIo rpadoBy.

Copneprxanue nuHuu «lIpeacraBienue JaHHBIX M ONMCATENIbHAs CTATUCTUKA» CIYKUT OCHOBOM
1 GopMUpPOBaHUS HABBIKOB PabOTHI ¢ MH(OPMAIMEN: OT YTeHHUsI U MHTepIIpeTalul UH(GopMau,
IIPEJCTAaBICHHON B TabiMIax, Ha JAuarpaMMax M rpadukax, Ao cOopa, MpeICTaBICHUs U aHAIU3a
JAHHBIX C HCIOJb30BAaHMEM CTaTHCTUYECKUX XapaKTEpPUCTUK CpPelHUX U paccenBaHus. Pabotas c
JAHHBIMM, OOydarolMecs ydarcs CUMTBIBaTb M HHTEPIPETHUPOBATH JaHHbIE, BbIJBUIATh,
apryMeHTHpPOBaTh M KPUTUKOBaTh IPOCTEHMIINE TIMIOTE3bl, pa3MbIIUIATh HaJ (akropamuy,
BBI3bIBAIOLIMMH H3MEHUYMBOCTb, M OLEHHMBATh MX BIMSHHE HA pacCMaTpUBacMble BEIWYMHBI U
IIPOLIECCHI.

WHTYUTHBHOE IpeACTaBICHUE O CIy4ailHOM U3MEHYMBOCTH, UCCIIE0OBAHIE 3aKOHOMEPHOCTEH
U TEHJCHLIUI CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM Ul U3Y4YE€HUs TEOPUH BeposiITHOCTEN. bombioe
3HAYEHUE UMEIOT NPAKTUYECKUE 3aJaHHsl, B YACTHOCTHU OIIBITHI C KJIACCUYECKMMH BEPOATHOCTHBIMHU
MOJEISIMU.

[ToHsiTe BEpPOATHOCTH BBOAMTCA Kak Mepa IpaBJIoNoaoOus ciydaiiHoro coObitus. I[lpu
U3y4yeHUH y4eOHOro Kypca OoOydarolivecs 3HAKOMSTCS C MPOCTEHIIMMU METOJAMU BBIYHCIECHUS
BEPOSITHOCTEN B CIIy4alHBIX DKCIEPUMEHTaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOJAMH,



BEPOSATHOCTHBIMH 3aKOHAMH, TIO3BOJISTIOIIMMHE CTaBUTh M peliaTh 0ojee cIoxKHbIe 3a1a4n. B yaeOHbIi
KYpC BXOJST HauaJbHbIE IPEACTABICHUS O CIIy4alHbIX BEJIMYMHAX U X YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOXKECTBAMHU H
OCHOBHBIMM OIEPALUAMHM HaJ] MHOXECTBAMH, PACCMATPUBAIOTCA IPUMEPbl IPUMEHEHUs MAJs
peleHus 3a1a4, a TaKKe UCIIOIb30BaHuUs B JPYIrUX MaTEeMaTHUYECKUX KypcaxX M yueOHBIX IpeaMeTax.

B 7-9 knaccax u3ydaercs yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOAAT
pasnensl: «lIpeacraBieHue JaHHBIX M ONMCATENbHAsl CTAaTUCTUKA», «BeposTHOCTHY», «DneMeHTHI
KOMOMHATOPHKN», «BBezieHne B Teopuio rpadoBy.

Ha usyuenue yueOHOTO Kypca «BeposTHOoCTh U ctatucTiKa» oTBoauTcs 102 yaca: B 7 kiacce
— 34 ygaca (1 gac B Henenmo), B 8 kimacce — 34 yaca (1 yac B Hegento), B 9 kiacce — 34 yaca (1 gac B
HEJIEIIO).
YUYET PABOYEM ITIPOTPAMMBI BOCITUTAHUSA

Peanuzanus BocnuTaTenbHOro NOTEHLHMaNa Kypca (YpOUHOUM NeATeNbHOCTH, ayIUTOPHBIX
3aHATUN B paMKax MaKCUMAJIbHO JOIYCTUMOM yueOHOM HArpy3KH) MpeayCMaTpUBACT:

MaKCHMaJIbHOE MCIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEH CoJiepxaHusl yueOHOro Kypca
Uis  (OPMHUPOBAHUSA Yy OOY4YaIOLIUXCSI POCCUHCKUX TPAAUIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEW, POCCUIICKOTO UCTOPHUUECKOTO CO3HAHUSI HA OCHOBE MCTOPHYECKOTO
MIPOCBELIEHUS; MOJ00p COOTBETCTBYIOIIETO COJIEP’KaHUSI YPOKOB, 3a/JaHUM, BCIOMOTAaTeNIbHBIX
MaTepHasoB, MPOOJIEMHBIX CUTYalUil JUIsl 0O0CYXAECHUN; YYET LIEeJeBBIX OPUEHTHPOB PE3yJbTaTOB
BOCITUTaHUS B ONIPEJICIICHUH BOCIIUTATEIbHBIX 33124
YPOKOB, 3aHATHI; BKIIOUEHHE YUUTEIIAMU B KOHCIIEKTBI (TEXHOJIOTHYECKUE KAPThI) YPOKOB TEMaTUKH

B
COOTBETCTBUHM C KaJCHJAPHBIM IUIAHOM BOCIUTATEIbHOH paboOThl; BBIOOP METOJIOB, METOJUK,
TEXHOJIOTUH, OKAa3bIBAIOIIMX BOCIMTATEIBHOE BO3JICHCTBHE HAa JIMYHOCTH B COOTBETCTBHU C
BOCITUTATEIbHBIM MI€ATIOM, LENbIO U 3aja4aMU BOCIIMTAHUS, LIEJICBBIMA OPUEHTUPAMU PE3yJIbTaTOB
BOCIIMTAHUS; pEATU3alMI0 NPUOPUTETa BOCHUTAHUS B Yy4eOHOM JAEATENBHOCTH; NpHUBJICYECHUE
BHUMAaHMs 00y4aroIMXCsl K LIEHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypOKax MpeIMETOB, sSBJICHUN U
COOBITUH, MHUIUHPOBAHUE OOCYXJECHUHM, BBICKAa3bIBAHUI CBOEr0 MHEHMs, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITUSAM, SIBJICHUSAM, JINL[AM; IPUMEHEHUE UHTEPAKTUBHBIX
¢dopM yueOHON pabOThl - HMHTEIJIEKTYyallbHBIX, CTUMYJIUPYIOIIMX IO3HABAaTEJIbHYIO MOTHBALUIO,
UIPOBBIX  METOAMK, JUCKYCCHM, JalOUIUX BO3MOXHOCTb IPUOOPECTH  ONBIT  BEAEHUS
KOHCTPYKTUBHOTO JIMAJIOTa; IPYNIOBON pabOThl, KOTOpask yUUT CTPOUTh OTHOILIEHUS U JIeHCTBOBATh
B KOMaH/ie, CIOCOOCTBYET pa3BUTUI0 KPUTUYECKOTO MBILIUICHUS, MOOYXIEHHE OOy4aroIluxcs
coOuoaTh HOPMBI IOBEIEHUs, MpaBuiIa OOIIEHHS CO CBEPCTHUKAMH U I€Jaroru4ecKuMu
pabOTHHKAaMHU, COOTBETCTBYIOIME YKJIay HIKOJIbI, YCTAHOBJIECHUE U NOIEPKKY 100poxkKenaTeaIbHON
aTMocQepbl; OpraHU3alri0 HACTABHUYECTBA MOTHUBUPOBAHHBIX U 3PYIMPOBAHHBIX OOyJarolUXCs
Ha/l HEYCHEeBAaIOIIMMHU OJHOKJIACCHUKaMH, B TOM 4YHCIEe C OCOoObIMH 0Opa30oBaTeIbHBIMU
NOTPEOHOCTAMH, JTAIOIIEr0 00YyUYaIOIIKUMCS COLMATBHO 3HAUUMBIH OTIBIT COTPYIHHUECTBA U B3aUMHOMN
MOMOIIM; HMHULUHUPOBAHWE M TOJJIEPKKY HCCIEA0BATENILCKOM JEATENbHOCTH OO0Yy4Jaronnxcs,
IUIAHUPOBAHUE W BBHINOJIHEHUE WHIMBUAYAJIBHBIX W TPYIIOBBIX IIPOEKTOB BOCIUTATEIBHOMN
HaIPaBJIEHHOCTH.

COJAEPKAHUME YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATHCTHKA»



7 KJIIACC

[IpencraBnenue JaHHBIX B BUJE TAOJHII, AUAarpamMm, rpaduKoB. 3aroHeHUE Ta0NIUI, YTCHHUE ’
MOCTPOEHHE JHarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHe rpaduKOB peabHBIX
nporeccoB. M3Bieuenne nHGOpMaLUU U3 AUArpaMM M TAOIUI, UCIOIH30BAHUE M MHTEPIIPETALIUS
JTAHHBIX.

OnucarenpHas CTaTUCTHKA: CcpenHee apudmernueckoe, MeauaHa, pa3Max, HauOoJbllee U
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl ciryqaiiHOM H3MEHYHBOCTH.

Cny4aiiHbplli SKCHEpUMEHT (ONBIT) U cilydaiiHOoe coObiTue. BepositHocTh M uactora. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B mpupoje W B oOmiectBe. MoHeTa u
UTpaNIbHAsl KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmnna, pedbpo. Crenensb BepmmHbl. Yucino pédbep u cyMMapHas CTEIEHb BEPIIWH.
[Ipencrasnenue o cBsa3HocTH rpada. Llenu u nukisl. [lytu B rpadax. O6xox rpada (3inepoB MyTh).
[Ipencrasnenue 06 opueHTpoBaHHOM Tpade. Pemenne 3agau ¢ momomsto rpados. 8 KIIACC

[IpencraBnenne JaHHBIX B BHJIE TAOJIUII, TUarpaMm, rpaduKoB.

MHOXECTBO, DJIEMEHT MHOXXECTBa, MOJMHOXECTBO. Orepanuu HaJg MHOXECTBAMHU:
oObeaMHEeHUe, TnepecedeHue, JonoiHeHue. CBoiicTBa  omepanuil  HajJg  MHOXECTBAMMU:
MepeMecTUTENbHOE,  COYEeTaTeNbHOe,  paclpeieiuTeNbHoe,  BKIOUeHusd.  Vcnosb3oBaHue
rpadMuecKoro TpPEICTABICHUS MHOXKECTB JJISi ONMHCAHMS PEATbHBIX MPOIECCOB W SIBICHUH, TpPU
pelIeHNH 3a/ay.

W3mepenne paccemBaHHMsS JaHHBIX. Jlucmepcusi M CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsL.

DneMeHTapHbIe COOBITHS CiTydaitHOTO ombita. CirydaliHble cOOBITHS. BeposTHOCTH COOBITHH.
OmBITBI ¢ PAaBHOBO3MOXXHBIMH dJIEMEHTApPHBIMH COOBITHAMH. CirydaiiHbIH BbIOOp. CBSI3b MEXKIY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JIepeBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH BEPIIUHBI,
CBSI3b MEXK/y YMCIIOM BepIIUH U yuciioM pédep. [IpaBmiio ymHoxkenus. Pemienre 3a1ay ¢ HOMOIIbIO
rpados.

[IpoTuBomnonoxubie coObITHs. Jnarpamma Ditnepa. O0beAMHEHUE U TEpECEYCHUE COOBITUH.
HecoBmecTHbie coObiTus. @opMysa CIOKEHHUS BEpOSATHOCTEH. YclloOBHAsh BepoATHOCTh. [IpaBuio
ymHokeHus. HezaBucumele coObiTus. [lpencraBnenue skcriepuMenTa B Buje AepeBa. Pemienue 3aqau
Ha HaXO0JIEHUE BEPOSATHOCTEN C MOMOIIBIO JIEpeBa CIIyYaiiHOTO SKCIIEPUMEHTA, AUarpaMm Diiepa.

9 KJIACC

[IpencraBneHue AaHHBIX B BUAE TaONML, AuUarpaMm, rpaukoB, MHTEpHpeTalus IaHHBIX.
YreHue u nocTpoeHue TadluLl, 1uarpamMm, rpaguKoB MO peaabHbIM JJaHHBIM.

IlepectanoBku u Qaxropuan. CoueraHuss u uucio couyeranui. TpeyronbHuk Ilackans.
Pemienue 3a1a4 ¢ uCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckass BeposTHOCTb. CiydailHbIi BbIOOp TOUYKM M3 (GUIyphl Ha IUIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPY>KHOCTH.

Hcneiranne. Yenex un Heynauya. Cepus ucnblTaHuil 10 nepsoro ycnexa. Cepusi MCIBITaHUN
bepuymnnu. BepostHocT coObITuil B cepuu ucnbITanuii bepnynu.



CnyvaiiHas BeJMYMHA U pacCIpeleleHHE BEpOATHOCTEH. Maremarnyeckoe OXKHJIAaHUE U
mucnepcus. Ilpumepbl MaTeMaTH4YeCKOro OXUAAHUS KaK TEOPETUYECKOIO CPEJHEro 3HaueHUus
BEJIMYMHBI. MaTreMaTu4eckoe 0XKUJaHUE M JUCIEPCHUs CIy4yallHOM BEJIMYMHBI «UUCIIO YCIIEXOB B
cepuM UcnbITaHui beprymm.

IlonsTe o 3akoHe OoJsibIMX yucelsl. M3MepeHue BEpOATHOCTEN € MOMOLIBI0 4acToT. Poib u
3HAa4YCHUE 3aKOHA OOJIBIINX YMCEIl B IPUPOIE U OOIIECTBE.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTaTbhl OCBOCHHUS IPOrpaMMbl y4eOHOro Kypca «BeposSTHOCTh u
CTaTUCTUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJIEHUEM MHTEpeca K MPOIJIOMY U HACTOSIIIEMY POCCUMCKON MAaTeMaTUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHUSIM POCCHUMCKUX MaTEMaTUKOB U POCCUICKON MAaTEMaTUYECKOM IIKOJIBI, K
WCTIOJIb30BAHUIO ATHX JIOCTIKCHHH B JPYTrUX HayKax M MPUKIATHBIX cepax; 2) rpakiaHcKoe U
AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBbIO K BBIMOJIHEHUIO OOA3aHHOCTEN TIpaKJaHWMHA M peaju3aldd €ero Impas,
MIpe/ICTaBJICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpOLEAYp TPakJaHCKOTro 001iecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HayKd, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBoe BOCHHUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PCIICHUM INPAKTUYECKHUX 3a7ad MaTEeMaTHYECKON
HaIpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTHM MAaTEMaTH4ECKOTO OOpa30BaHUS Ha NMPOTSHKEHUU Beel
KHU3HU JJIs YCHEIIHOM Mpo(ecCHOHANbHOM AEATENIBHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAMBUIYAIbHOW TPAeKTOPHHM 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4)  scTeTHYecKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/lay, peIIEeHUH, pacCyKICHUH, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) UeHHOCTH HAYYHOrO MO3HAHHUS:

OpUEHTalel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX INpejCcTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSA 4YEJIOBEKa, MpPHUPOJIbl U OOIIecTBA, MOHUMAaHUEM
MaTeMaTH4eCKOM HayKH KakK cpepbl YeTOBEUECKOM esITeIbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUUMOCTH
JUIS Pa3BUTHUS LIUBUIIN3ALMH, OBJIAJICHUEM S3bIKOM MATEMAaTUKU U MaTEMAaTHYECKOM KyJIBTYpOil Kak
CPEICTBOM IIO3HAHUS MUPA, OBJIAJIEHUEM IPOCTEUIIIMMH HABBIKAMU
HCCIIEI0BATENIbCKON AEATEIbHOCTH;

6) ¢u3nueckoe BocnuTanue, GopMHPOBaHHE KYJIbTYPHI 3I0POBbS H
3MOLMOHAJIBHOIO 0J1aronoNyYus:



TOTOBHOCTBIO NIPUMEHSITh MaTeMaTHYECKHE 3HAHHUS B MHTEPECax CBOETO 3/I0POBbS, BEICHHS
3I0pOBOTO 00pa3a >XKU3HU (3J0POBOE MUTAHME, COANAHCHUPOBAHHBIN PEKUM 3aHATUH U OT/AbIXA,
perynsipHasi (u3MUEcKash aKTUBHOCTBH), C(OPMHUPOBAHHOCTHIO HABBIKA PE(IEKCHH, MpPU3HAHHEM
CBOETO IIpaBa Ha OMIMOKY U TAKOT'O K€ IIpaBa JAPYyroro 4eIo0BeKa;

7)  3KoJIOTHYecKOe BOCIUTAHHUE:
OpHUEHTAIlMeW Ha NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu

COXPAaHHOCTH OKPYXKAIOIIEH Cpelbl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MOCIIICTBUI [UIsI OKpYXKAloIIeH Cpeibl, OCO3HAHHEM TIJI0OAIBHOTO XapaKTepa HSKOJOTUYECKUX
po0JIeM U IyTeH uX penicHus;
8) ajmanTanms K U3MEHSIONIMMCS YCJIOBHSIM COIMAIbHOMN U MPUPOIHOI CpebI:

TFOTOBHOCTBIO K JCHCTBHSAM B YCIOBHSAX HEONPEIECIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 IMPaKTUYECKYI NEATEIBHOCTh, B TOM YHCIE YMEHUE YUYUTBhCA y JIPYTHUX
J0JIeH, mpuoOpeTaTh B COBMECTHON A€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA
JPYrux; HeoOX0UMOCThIO B (DPOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (GOPMYIUpOBATh UIACH,
MOHATHS, TUNOTE3bl 00 OOBEKTAaX M SIBICHUAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh
NeQUIMTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE; CIOCOOHOCTHIO
OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYALIMIO KaK BbI30B, TPEOYIOLIUIl
KOHTpPMEp, KOPPEKTUPOBAaTh MPUHHUMAEMBbIe pEIleHuss U AeUCTBUS, (POpPMYIHpOBaTh U OICHUBAThH
PHUCKU U MOCIENCTBUA, GOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEpPcAJIbHbIE Y4eOHbIe AeiicTBUS ba3oBble Joruvyeckue aeicTBus:
BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKA MAaTEMaTU4YECKHX OOBEKTOB, MOHSITHH,
OTHOIICHUH MeXAy TMOHATUAMHU, (OPMYIUPOBATh OMpEAeNeHUs] TMOHITUN, YCTaHaBJIMBATh
CYIIECTBEHHBIH MpPU3HAK KJAacCU(PUKALUU, OCHOBAHUS Ui 0OOOLIEHUS W CPaBHEHUS, KPUTEPUHU
MPOBOJMMOIrO aHaju3a; BOCHPUHUMATh, (OPMyIUpOBaTh M MpPeoOpa3OBBIBATH CYKICHHUS:
YTBEPIUTENIbHBIE U
OoTpulaTeNIbHbIe, €IUHUYHbIC, YacTHbIe M OOIIKMe, YCIOBHBIC; BBIABIATH MAaTEMaTHYECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUNs B paKTax, JaHHBIX, HAOTIOACHUSX U YTBEPKICHUSIX,
npeniaraTb KpUTEpPUM JUISl BBISIBICHUS 3aKOHOMEPHOCTEH M NPOTHBOPEUMIA; J1elaTh BBIBOABI C
UCI0JIb30BAHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHAYKTHBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIOUEHUI MO aHalOruu; pa3dupaTh JO0Ka3aTelbCTBA MaTEeMaTHUYECKHUX
YTBEPKACHUM (MPSMBIE U OT IPOTUBHOTO), IPOBOJIUTH CAMOCTOSATEIHLHO HECIOKHBIE I0KA3aTeIbCTBA
MaTeMaTH4eCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIIUIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYXJCHHUSA; BBIOMpATh CcHocoO pemeHus YydeOHOUM 3amauu
(cpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,

BBIOMpATh HanboJee MOIXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciieqoBare/ibCKHe J1eiiCTBUS: UCIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUN

WHCTPYMEHT MO3HaHUA, GOPMYTUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSITENIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;



MIPOBOJIUTH 10 CAMOCTOSTEIIEHO COCTABIEHHOMY IUIaHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBAaHUE [0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXIYy COOO0M; CaMOCTOATENBHO (POPMYITHPOBATH 000OIIECHUS U BBIBOBI 110 PE3yIbTaTaM
MPOBEAEHHOTO HAOJIOJCHNUS, UCCIICAOBAHMS, OLIEHUBATH JOCTOBEPHOCTDH MOIYUYEHHBIX PE3YIbTATOB,
BBIBOJIOB M 00OOIIEHU; TPOTHO3MPOBATh BO3MOXKHOE DPa3BHTHE MpOIECcCa, a TAKXKE BBIIBUTATh
MPEITOJI0KEHHUS O €T0
pa3BUTUM B HOBBIX YyciloBusAx. Pabora ¢ wuH@opmanumeil: BBISBIATH HEJOCTaTOUYHOCTh H

M30BITOYHOCTH MH(OPMAITNH, JAHHBIX, HEOOXOIUMBIX IS
pemieHusl 3amadd; BBHIOMpaATh, AHATU3UPOBATh, CHCTEMATH3MPOBATh M WHTEPHPETHPOBATH

nH(pOpMAIHIO
pa3aMYHbIX BUJIOB U (OpM NIpPEICTaBICHUS; BbIOMpaTh (OopMy MpeAcTaBieHus MHGOpMALUU U

WJLTIOCTPUPOBATH pelIacMble 3a/1a4n
CXeMaMHM, JUarpaMMaMH, HWHOW Tpagukod M WX KOMOWHAIMSIMHU; OIICHWBATh HaI&KHOCTD

WH(POPMAIIAHU TI0 KPUTEPHSIM, TIPEITI0OKESHHBIM YIUTEIEM WITH
COPMYIIMPOBAaHHBIM  CaMOCTOSITeIbHO. KOMMYHHMKaTHBHBIE YHHBepcajbHble Yy4eOHBbIE

JAeCTBUSI: BOCIPUHUMATH U (OPMYIUPOBATH CYXKJEHHS B COOTBETCTBHUH C YCIOBHUSMHU U

HEISIMA
oOIIeHus, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M IIMCbMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHHS TI0 XOJy PeUIeHHs 3a7adl, KOMMEHTHPOBATh MOJYYEHHBIH pe3yabTaT; B XOJIE
00CYX/IeHHS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 0OCYXIaeMOM TeMbl, MPOOJIEMBI, perIaeMoi 3a1a4u,
BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha MIOMCK PELIEHUS, COMIOCTABIIATh CBOU CY)KJIEHUS C CYXKIACHUSIMUI
JIPYrUX y4aCTHUKOB AMAajiora, 0OHapYKUBaTh pa3IMule U CXOJCTBO MO3UILINMA, B KOPPEKTHOI opme
(dbopMynupoBaTh pa3HOINACHS, CBOM BO3PAXECHHs; MPEICTABIATh pE3yJAbTaThl pEIICHHs 3a7ayH,
AKCIEPUMEHTA, UCCIIEeI0OBAHUS, IPOEKTA, CAMOCTOSTENILHO BEIOUPATh (JOpMAT BHICTYILICHUS C YIETOM
3a/a4 TMpEe3eHTAllMd U OCOOCHHOCTEH ayAuTOpPHM; MOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOU U UHIWBUIyalbHOU paboThl IpH
pelieHnd ydeOHBIX MaTeMaTHMYeCKHUX 3aJad; [PUHUMATh 1eJb COBMECTHOW JesITeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paloThl, pacrpeneisTh BUABI paldOT, JOrOBapUBATHCS,
oOcyKJaTh IpoIEecC U pe3ysibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH; y4acTBOBAThH B
rpynnoBbeiX ¢dopmax padboTel (0OCykIeHHs, OOMEH MHEHHSMHU, MO3TOBBIC IITYPMbI M APYTHE),
BBITIOJIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOU JCHCTBUS C IPYTUMH YIEHAMU KOMaHJbI,
OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMIA HPOIYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4yaCTHUKaMU  B3auMOJCicTBUs. PeryisiTuBHble YHHBepcajbHble Y4ueOHble [elCTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, alTOPUTM pPEIIeHUs 3ajaud (MU ero 4acTb), BHIOMpATh
cnoco0 pemeHus ¢ y4E€TOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpManuu.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelieHus
MaTeMaTH4eCcKON 3a7ayu; MpeABHJETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PpEIICHUH
3aJjaud, BHOCHUTb KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaWIEHHBIX



OIMMOOK, BBISIBJICHHBIX TPYJHOCTEH; OIEHUBATh COOTBETCTBHE pe3ylibTaTa JEATCILHOCTH
MTOCTABJICHHOW TENH M YCIOBUSM, OOBSCHATh MPUYMHBI JOCTIKEHUS WM HEAOCTHKCHUS IICIIH,
HAaXOJHUTh OIINOKY, 1aBaTh OI[CHKY TPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00y4eHus B 7 KJiacce 00ydaronuics MOTyIHUT CIEAYIONIUE MPEAMETHBIC Pe3yabTaThI:

Ywurate nHGOpPMAIIIIO, TPESICTABICHHYIO B TaOIUIaX, HA TUarpaMMax, MpeCTaBIIsATh TaHHBIC
B BHJIe TaONWIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) W KPYroBBIC) IO MacCHBAM
3HA4YCHUI.

OnuchIBaTh U MHTEPIPETUPOBATH PEAIbHBIC YMCIIOBBIE JaHHbBIC, IIPEICTABIICHHBIE B TA0INIIAX,
Ha JUarpaMmmax, rpagukax.

Ucnonw3oBarh jis  OMMCAHWS JTAHHBIX CTAaTHCTHYECKUE XapaKTEPUCTUKHU: CpelHee
apudmMeTnyecKoe, MeruaHa, HaunboJIbIIee 1 HAMMEHbBIIIee 3HAUCHUS, pa3Max.

Nwmets pencraBiieHne o CIydailHOM M3MEHUMBOCTH Ha MpUMeEpax 1eH, GU3NUEeCKUX BEJIMYNH,
AHTPOTIOMETPUYECKUX JIAHHBIX, HUMETh MIPEJICTABIIEHUE O CTATUCTUYECKON YCTOMYHMBOCTH.

K koniry oOyuenus B 8 kj1acce oOydaromuiics MOIYyIUT CIEAYIOIINE TPEAMETHBIC PE3YJIbTATHI:

N3Bnekaty u mpeoOpa3oBbIBaTh WH(MOPMAITUIO, TIPEJICTABICHHYIO B BHUJIE TAOJIHII, IUArpamM,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOIUL], JUarpamm, rpaguKosB.

OnuchIBaTh JTaHHBIE C TIOMOIIBIO CTATHCTUYECKHUX TMOKAa3aTeNIe: CPEeITHUX 3HAYECHUW U Mep
pacceuBaHus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE).

Haxoautb 4acToThl YMCIOBBIX 3HAYEHUN M YaCTOThI COOBITHIA, B TOM YHUCIIE MO pe3ysbTaTaM
M3MEPEHUH 1 HaOIOICHUH.

Haxonuth BepoSTHOCTH Ciy4ailHBIX COOBITHII B OTbBITaX, 3Has BEPOSTHOCTU 3JIEMEHTApPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBath rpaduyeckue MOJAETH: JIEPEeBO CIYy4aHOTO OJKCIEPUMEHTa, Juarpammbl
Ditnepa, ynucaoBas mpsimast.

OnepupoBaTb TMOHATHUSAMU: MHOXKECTBO, MOJMHOYKECTBO, BBIMOJHATH OINEpaluu  HaJ
MHO)KECTBAMHU: OObEIUHEHHE, IMepeceueHue, NOIMOJHEHUE, MEPEeYUCIATh 3JEMEHTHl MHOXKECTB,
MIPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpadguueckoe mpeacTaBieHe MHOKECTB U CBA3CH MEXy HUMU Ui OMUCAHUS
MIPOLIECCOB U SBJICHUH, B TOM YHKCJIE MPU PEUICHUH 33]1a4 U3 IPYruX y4eOHBIX IPEIMETOB U KYPCOB.

K xon1y o0y4yenus B 9 kiacce 00ydaronuiics MoayIuT CIEAYIOUe MPEAMETHbIE Pe3yabTaThl:

W3Bnekats U npeoOpa3oBbIBaTh HHPOPMALINIO, TPEACTABICHHYIO B PA3IUYHBIX HCTOYHUKAX B
BUJIE TaONHII, TUarpamMmm, rpauKoB, MPEACTaBIATh JaHHBIE B BUJIE TAOIHII, JUarpamMmm, rpa(ukosB.

Pemarp 3amaun opraHH30BaHHBIM IMEpeOOPOM BAPUAHTOB, a TAKXKE C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30Bath onucaTebHbIe XapaKTEPUCTUKH ISl MACCUBOB YHUCIIOBBIX IAHHBIX, B TOM YHCIIE
CpeIHHE 3HAYCHUS U MEPBI PACCEHBAHU.

Haxonuth 4acToThl 3HAUY€HUN M YACTOTHI COOBITHS, B TOM YHCIE TOJB3YICh pe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUI U HAOIIOACHU.



HaXO[[I/ITb BCPOATHOCTHU CJIy‘-IB,fIHBIX cOoOBITHII B HU3YUYCHHBIX OIIbITaX, B TOM YHCJIC B OIIbITAX C

PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCpHUAX HCIBITAaHUN J0 IICPpBOro ycricxa, B

cepusixX UcnblTaHul bepHyim.

HNmetp npencraBienue o Cy4aiHOW BEJIMYUHE U O PACIPENCIICHUN BEPOATHOCTEM.

HmeTh MNpEACTaBJICHHUEC O 3aKOHC OOJIBIIMX YHCEIl KaK O MMPOsABJICHUU 3aKOHOMCPHOCTU B

CIIy4aifHOH M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCET B IPUPOJIE U OOIIECTBE.

B ¢enepanbHbIX 1 perHOHATBHBIX MPOIEIYPax OLEHKHA KadecTBa 00pa30BaHUs UCIIOIb3YeTCs

nepedeHsb (KoaupuKaTop) pacipeesIeHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHHIA K pe3yibTaTaM

ocBoeHust OOIT OOO u 371eMEeHTOB COJIepKaHus IO MaTEMaTHKE.

IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATaM OCBOEHUS OCHOBHOM
o0pa3oBaTte/ibHOII nporpammsl (7 Kjiacc)

Ko [IpoBepsiembie npeameTHbie pe3yabTaTsl ocBoeHus OOIT OO0
MIPOBEPSIEMOTO
pe3yibTara
5 BeposTHOCTB U cTaTHCTHKA
Yurath WHPOpMAIMIO, TPEACTABICHHYI0 B TaONHWIIAX, Ha JUarpaMmax,
5.1 MpPEe/ICTaBIsATh JAaHHbIE B BUJE TaOJHUI], CTPOUTH JUAarpaMMbl (CTOJIOMKOBBIE
(cTonO4arTpie) M KPYroBBIE) MO MACCHBAM 3HAYCHHMA
5.9 OnuceiBaTh W HMHTEPIPETUPOBATH  pEaJbHBIE  YHCIIOBBIC JTaHHbBIE,|
' Mpe/icTaBjlIeHHbIE B Ta0IMIIaX, HA JUarpammax, rpapukax
53 Hcnonb30Bath Ui ONMKUCAaHUS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpeIHEe
' apudmernueckoe, MeaHa, HanboJbIllee U HaMEHbIIee 3HAUeHUS, pa3Max
Nmers mnpencraBieHue O CilIy4alHOM HM3MEHYMBOCTM Ha IMpUMepax IeH,
5.4 (bu3MYeCKUX BETUYMH, aHTPOIIOMETPUUYECKUX AAHHBIX, UMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH
IIpoBepsiemble 3JieMeHThI coep:kaHud (7 Kiacc)
Kon [IpoBepsieMblii 37IEMEHT coIep:KaHus
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienue MaHHBIX B BHJE Tabiull, auarpamm, rpadukoB. 3amoiHeHue Tabaull,
51 YTEHHE U TOCTPOEHUE auarpamm (CTOJOMKOBBIX (CTOJNOUYATBHIX) U KPYroBbIX). UTeHHe
' rpadukoB peanbHBIX MpoieccoB. M3prnedenune nHbOpMALMK W3 AUarpaMM U TabOmIuIl,
WCIOJIb30BaHNE U MHTEPIPETAIUS JaHHBIX
OnucarenpHasi CTaTUCTUKA: CpefHee apuMeTuuecKoe, Menana, pa3Max, HauboJbliee
5.2 M HauMeHblllee 3Ha4YeHHWs] Habopa YWCIOBBIX JaHHBIX. [Ipumepsl chmydaifHOU

N3MCHYNBOCTH




CrydaiiHblii SKCTIEPUMEHT (OIIBIT) U CIIy4aiiHOe coObITHE. BEpOsSTHOCTD M YacToTA.

5.3 Pouib MasioOBEpOSITHBIX M IPAKTUYECKU JJOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIECTBE.

MoHera u urpanbHasi KOCTb B TEOPUM BEPOSTHOCTEN

I'pad, BepmmHa, pebpo. Cremenp BepmuHbL. Umcno pebep M cCymMMapHas CTEIICHb
BepmH. [Ipencrasnenue o cBsizHocty rpada. Lemm u kel [lyta B rpadax. O6xoxn

5.4 .
rpada (stinepoB myts). [IpencraBinenne 06 opueHTHpOBaHHOM Tpade. Pemenne 3amau ¢
MOMOIIBI0 TpadoB
IIpoBepsiemble TpeOOBaAHMSA K pPe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NMporpaMmsbl 8 kiiacca
Kox [IpoBepsiembie npeameTHble pe3yabTaTsl ocBoenus OOIT OO0
MIPOBEPSEMOTO
pe3ynbrarta
5 BeposTHOCTB U cTaTHCTHKA
N3Bnekatp u nmpeobpa3oBwiBaTh HHPOPMAIIKIO, TIPEICTABICHHYIO B BHJIEC TaOIHII,
51 auarpamMM, rpaduKoB, TPEACTABIATH JaHHBICE B BHJAC TaOJMIl, JUATPaMM,
rpadukoB
59 OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeNlel: CpeaHHuX
' 3HaYEHUH U Mep pacceuBaHus (pa3Max, IUCIEPCHs U CTaHIAPTHOE OTKJIOHEHUE)
53 Haxoauth 4acTOThI YMCIIOBBIX 3HAUEHUH M 4acTOTHI COOBITUH, B TOM YHCIIE IO
' pe3ynbTaTaM U3MEPEHHU U HaOTIOACHUI
Haxomuth BEpOATHOCTH Cly4alHBIX COOBITUM B OIBITaX, 3HAas BEPOSTHOCTH
5.4 AJIEMEHTApPHBIX COOBITUH, B TOM YHCIE B OINBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU
55 Hcnonb3oBath rpaduueckue MOJIENIU: JEPEBO CIy4allHOTO 3KCIEPUMEHTA,
' yarpamMmsl Diiniepa, yuciaoBas npaMas
OnepupoBaTh MOHITUSAMH: MHOMXECTBO, MOJIMHOXECTBO; BBIMOIHITH OIEPAIHH
5.6 HaJ, MHOXeCTBaMH: OOBEAMHEHUE, IMepeceueHue, JOTOTHEHHE; MepPEeUnuCIsTh
AJIEMEHTHI MHOKECTB, IPUMEHSITh CBOHCTBA MHOXKECTB
Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB M CBA3CH MEXIy HUMU
5.7 JUIS OTICAHUS TIPOIIECCOB U SIBJICHUM, B TOM YHCIIE IPU PEUICHUH 33724 U3 APYTUX
y4eOHBIX MPEIMETOB U KypCcOB
IIpoBepsiemblie 3J1eMeHTHI cofep:xanus (8 kiacc)
Kon [IpoBepsieMblii 31€eMEHT coJiepKaHUs

5 BepOHTHOCTL U CTaTHUCTHUKA




5.1 [IpencraBnenne JaHHBIX B BUJIE TaOJUI, TUarpaMm, rpadukoB
59 MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXECTBO. Omepanuu HaJ, MHOKECTBAMU:
' oObeTMHeHne, IepecedeHune, JI0MOIHEHUE
53 CaoiicTBa onepanui HaJl  MHOXXECTBaMH: [IEPEMECTUTEIBHOE,
' COUETATENIbHOE, paclpeAeIUTENIbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpauueckoro MNpeicTaBlI€HUsT MHOXKECTB JUI OINUCAHUS pEeasbHbIX
' IIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a/1a4.
55 N3mepenue paccenBaHus JaHHBIX. Jucnepcus M cTaHIapTHOE OTKIOHEHUE YHCIIOBBIX
' HabopoB. Jlnarpamma paccenBaHus
DOnemeHTapHble COObITUSL ciaydailHOro ombiTa. CiydaifHble coObITHs. BepostHOCTH
56 coObITHi. OmNBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITUSAMU. CiydyailHbIN
' BbIOOpP. CBS3b MEXKAY MAJIOBEPOSTHBIMU U MPAKTUUYECKU TOCTOBEPHBIMU COOBITUSMHU B
pHUpo/ie, OOIIECTBE U HAyKe
JepeBo. CBoMCTBa JEPEBBEB: €AMHCTBEHHOCTb ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILIHHBI,
5.7 CBSI3b MEXK/y YHCIIOM BEPILINH U yuciioM pedep. [lpaBuino ymHOXKeHus.
Pemenue 3aau ¢ nomolsio rpados
58 [IpoTuBomonoxkusie coObiTHsA. [[uarpamma Oiinepa. OObeaMHEHHWE U TEPECEUYCHUE
' coObITuil. HecoBmecTHbie coObITHS. DOpMyIia CII0KEHHS BEPOSITHOCTEHN
5.9 YcnoBHas BeposTHOCTb. [IpaBriio ymHO)eHus. HezaBucrumbie coObITHS
510 [IpencraBnenune skcrepuMeHTa B BHUZIE JepeBa. PemieHue 3agady Ha HaXO0XKJIEHUE
' BEPOSITHOCTEHN € TOMOIIBIO IEPEBa CIyYalHOTO AKCIEPUMEHTA, TUarpaMm Jijiepa
IIpoBepsiemblie TPeOOBAHUA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
oOpa3oBaTe/ibHOM MporpamMmael (9 Kiace)
Kox [IpoBepsieMble nipeaMeTHbIE pe3yabTathl ocBoeHust OOIT OO0
MIPOBEPSEMOTO
pe3ynbraTta
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekats u mpeoOpa3oBbIBaTh WH(OPMALMIO, MPEICTABICHHYIO B Pa3IMYHbIX
5.1 HMCTOYHHUKAX B BUJIE TAaOIHII, 1UarpaMm, rpadukoB, MPEICTABISATh IaHHBIE B BUJIC
TabJHIl, TMarpamm, rpaduKoB
59 Pemarp 3amaum OpraHM30BaHHBIM MEepeOOPOM BApUAHTOB, a TaKXKe C
' UCIOJIb30BaHNEM KOMOMHATOPHBIX MTPABHJI U METOI0B
53 Hcnonb30BaTh onycaTeabHble XapaKTEPUCTUKH JUIsl MACCUBOB UMCIIOBBIX JAHHBIX,
' B TOM YHCJIE CPETHNE 3HAYECHUSI U MEPBI PACCEUBAHUS
54 HaxonuTh 4acToThl 3HAYEHUH M YaCTOTHl COOBITHS, B TOM 4YHCJE TMOJb3YSChH
' pe3yabTaTaMy MPOBEICHHBIX U3MEPEHHUH U HaOII0IeHH




Haxoautb BEpOATHOCTH ciydailHbIX COOBITUM B M3yYEHHBIX ONBITAX, B TOM YHUCIIE
5.5 B OTIBITAaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHAMH, B CEPUAX
HCIIBITAaHUM JI0 IIEPBOIO yCIIeXa, B CEpUsAX UCIBITaHUN bepHyin
5.6 HNmMers mpencraBieHHE O CIy4alHOM BEIMYMHE M O  PacCHpeiciIeHUH
BEPOSITHOCTEN
Nmerp mnpencrtaBieHue O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUHU
o.7 3aKOHOMEPHOCTH B CIIy4aifHON M3MEHYHBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B
MIPUPOJIC U 00IIeCTBE
IIpoBepsiemblie 3j1eMeHTHI coiep:kanus (9 kiaacc)
Kon [IpoBepsieMbIi 2IIEMEHT COACpKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBnenue naHHBIX B BUE TaONIUL, AUAarpaMM, IpauKoOB, HHTEPIIPETALNS JaHHbBIX.
' Urenue u noctpoeHue Taliuil, Juarpamm, rpa@ukoB 1Mo peaibHbIM JaHHBIM
5.2 [TepecTanoBku u akTOpHaIT
5.3 CodeTaHus ¥ YHUCIIO COYCTAHUM
5.4 Tpeyronbauk Ilackans. Pemenue 3amau ¢ ucnoyiib30BaHuEM KOMOUHATOPUKU
55 I'eomeTrpuueckast BeposiTHOCTh. CirydaliHbIN BBIOOp TOUKH U3 (QUTYPHI HA MJIOCKOCTH, U3
' OTpPE3Ka U U3 IyTU OKPYKHOCTU
5.6 UcnwiTanue. Ycnex n Heynavya. Cepusi HCTIBITAHHUH 10 MIEPBOTO ycrexa
5.7 Cepus ucnipiTanuii beprymnu. BepostHocT coObITHI B cepun ucTibITaHUN bepHyu
5.8 CnyyaliHasi BeIMUMHA U paclpeiesIeHHe BEpOSTHOCTEH
59 Maremarnueckoe oxuaanve u aucnepcus. [IpuMepsl MaTeMaTHYECKOrO OXKUIAAHUS KAK
' TEOPETUYECKOT0 CPETHErO 3HAUCHUS BETUYHHbI
510 MareMaTtuueckoe OXKHMJaHHE U JUCIIEPCUs CIYy4allHOM BEJIMYMHBI «YHUCIO YCIEXOB B
' cepuu ucnslTaHui bepHymm»
511 [TonsiTre o 3akoHe GonbIIKUX yucel. M3MepeHne BepoaTHOCTEH ¢ MOMOIIbI0 4acToT. Pob
' Y 3HaYEHHE 3aKOHA OOJIBIINX YHCEN B MPUPOJEC U OOLIECTBE
IIpoBepsiemble TPeOOBaAHMS K Pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTtebHOM nMporpammsl (7 KJacc)
Kox [IpoBepsembie npeameTHele pe3yapTaTsl ocBoeHns OOIT OO0
IIPOBEPSEMOTO
pe3ynbprara
5 BeposTHOCTB M cTaTUCTHKA




5.1

Uutare wHPOpPMAIMIO, TPEJCTABICHHYID B Ta0iMIax, Ha JAMarpaMMax,
MPEACTABIATh JaHHbIE B BHUAE TaONUI, CTPOUTH AHArpaMmbl (CTOJIOMKOBBIE
(cronbuaTsie) ¥ KpYTroBbI€) 110 MacCUBaM 3HAYCHHUN

5.2

OnuceiBaTh n HHTCPIIPETUPOBATH PCaJIbHBIC YHCJIOBBIC JaHHBIC,

MpeJCTaBICHHbIC B TAOIMIIAaX, HA IUarpaMMax, rpagukax

5.3

Hcmons30BaTh L OTTMCaHUA JAHHBIX CTATUCTUUCCKUEC XaPAKTCPUCTHUKU: CPCAHCC
apI/I(bMeTI/I‘-IeCKOG, MEIHuaHa, HauOOoJIbIICEC M HAUMEHBIIICE 3HA4YCHUA, padMax

5.4

HNmers mnpencraBieHHe O CIydalHOM H3MEHYMBOCTM HA IIpUMeEpax ILIeH,
(u3NYeCKUX BEIUYMH, aHTPOIIOMETPUYECKUX AAHHBIX, UMETh IPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH

IIpoBepsiemble 3j1eMeHThI coaep:kaHus (7 Kiace)

Kon

[IpoBepsieMblii 37IEMEHT COEpKAHUS

BeposiTHOCT 1 cTaTUCTHKA

5.1

[IpencraBnenne MaHHBIX B BHUJE TaOMUWII, qUarpamm, rpadukoB. 3amogHeHUe TaOJIHII,
YTEHHE U TMOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTOJIOUATHIX) U KPYroBBIX). UTeHue
rpauKOB peanbHBIX MpolieccoB. M3pneuenne nHpopManuu U3 guarpaMMm W TaOJuIl,
WCIOJIb30BAHNE U UHTEPIPETaLus JAHHbBIX

5.2

OnucarenpHasi CTaTUCTUKA: CpefHee apupMeTuyecKoe, MeinaHa, pa3mMax, HauboJbliee
W HaWMEHbIEe 3HA4YCHUsT Habopa YHCIOBBIX JaHHBIX. [IpuMepbl ciaydaitHO#
W3MEHUYUBOCTH

5.3

CrnydaifHbIN SKCTIEPUMEHT (OTIBIT) U CITy4aifHOe cOOBITHE. BeposaTHOCTh 1 YacToTa.
PoJtb MaJTOBEpOSITHBIX M TPAKTUYECKH JJOCTOBEPHBIX COOBITHII B IPUPOJIC U B OOIIECTBE.
MoHerta 1 urpaibHasi KOCTh B TCOPHH BEPOSTHOCTEH

5.4

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Uucno pebep U cymMMapHas CTENEHb
BepminH. [IpencraBienne o cBsa3Hoctu rpada. Llenu u mukisl. [Iytu B rpadax. O6xoxq
rpada (ditnepoB myTh). [Ipeacrapnenue o6 opueHTHpOBaHHOM rpade. Pemenne 3amau ¢
MOMOTIIBIO TpadoB

IIpoBepsiemble TPeOOBAHNS K Pe3y/IbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MporpaMmmal 8 Kiacca

Kon
MIPOBEPSAEMOTO
pe3ynbrarta

[IpoBepsiemble ipenMeTHbIe pe3yiabTaThl ocBoeHuss OOIT OO0

5

BepOHTHOCTL U CTaTHUCTHUKA

5.1

N3BnekaTs 1 mpeoOpa3oBbIBaTh HH(POPMAIHIO, IPEICTABICHHYIO B BUIE TAaOJHII,
auarpamM, TIpadUKoB, NPEACTaBIAThH JaHHbIE B BHJAE TaONHL, JUarpamu,
rpauKoB




OnuceiBaTh JaHHBIE C TIOMOLIBIO CTATUCTUYECKUX TIOKa3aTeleh: CpeaHux

5.2 .
3HAUEHUH U Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTAHIaPTHOE OTKIOHEHUE)
53 HaxonuTh 4acTOTHI YUCIIOBBIX 3HAYEHUH W 4YacCTOTHI COOBITHH, B TOM YHUCIE IO
' pe3ynbTaTaM U3MEPEHU U HaOIIOACHU I
Haxonuth BeposATHOCTH CilydyallHBIX COOBITUHM B OMNbBITaX, 3Has BEPOSITHOCTH
5.4 JJIEMEHTAPHBIX COOBITHH, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
3JIEeMEHTapPHBIMH COOBITUSIMHU
55 Hcnonw3oBath TpaduuecKkue MOIETH: JEPEBO CIYYAHOTO HKCIEPUMEHTa,
' Jyarpammsl Diiiepa, yuciaoBas npsaMas
OnepupoBaTh NOHSATUSAMM: MHOXECTBO, MOJMHOXECTBO; BBINOJHSITH OIEpaliu
5.6 HaJ MHOXecTBaMM: OOBEAMHEHUE, IMEepeceueHue, JOMOJTHEHHUE; MepPEeUnucsiTh
3JIEMEHTBI MHOKECTB, IPUMEHATHh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB M CBA3EH MeXAy HUMU
5.7 JUIsl OTIMCaHHUs ITPOLIECCOB U SIBJICHUH, B TOM YHCJIE IIPH PEIICHUH 3a/1a49 U3 APYTHUX
y4eOHBIX MPEIMETOB U KYpCOB
IIpoBepsiemble 3j1eMeHThI coep:kaHus (8 Kiace)
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUE TaONUL, AUarpaMm, rpagukoB
59 MHO0K€eCTBO, BJIEMEHT MHOXECTBA, MOAMHOXKECTBO. Omepanuu HaJ MHOKECTBAMU:
' o0beIMHEHNE, TTIEpECEUEHNUE, IOTIOJIHEHUE
53 CBolicTBa ornepanun HaJl  MHOYKECTBAMHU: MePEMECTUTEIBLHOE,
' COYETATEIIBHOE, PACIIPEACIUTENIBHOE, BKIFOYCHUS
54 Hcnonbs3oBaHue rpauueckoro MpeACTaBICHUsS MHOXKECTB AJS ONMCAHUS pPealbHbIX
' IIPOLIECCOB U ABJICHUH, IIPU PELICHUH 3a/1a4.
55 W3mepenune paccenBaHus NaHHBIX. Jlucnepcus m cTaHIApTHOE OTKIOHEHUE YHCIIOBBIX
' HabopoB. /luarpamma paccenBanus
OneMeHTapHble cOOBITUS cilydaiiHoro ombita. Ciydaiinele coObiTus. BeposTHOCTH
56 coObITUH. OmBITBI C PABHOBO3MOXKHBIMHM 3JI€MEHTapHbIMU cOOBITUAMU. CirydaiiHbI
' BbIOOP. CBsA3b MEX/ly MAJIOBEPOSITHBIMM U MPAKTHUECKU JIOCTOBEPHBIMU COOBITHSIMU B
npupojie, oOIIecTBE U HayKe
JepeBo. CBolicTBa IEPEBBEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCAYEH BEPILNHBI,
5.7 CBSI3b MEXX/y UHCJIOM BEPIIMH U yuciioM pebep. [IpaBuiio yMHOXKEHUS.
Pemenue 3a1a4 ¢ nomouisio rpagon
58 [IpoTuBomnonoxHsle coObiTud. Junarpamma Oiinepa. OObeanHEHHE U TEpECeYEHUE
' coObiTuil. HecoBmecTHbIe coObITHs. DOpMyIa CI0KEHUS BEPOSTHOCTEN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxeHus. HezaBucumblie coObITUS




5.10

[IpencraBnenue »KCIepUMEHTa B BUAE JepeBa. PelneHue 3ahad Ha HaXOXKICHUE
BEPOSATHOCTEH C MOMOLIBIO IepPeBa CIyYaiHOTO SKCIIEPUMEHTa, JarpaMm Jitepa

IIpoBepsiemble TPeOOBaAHMA K pPe3yJIbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTebHOM nMporpammsl (9 kiacc)

IIPOBEPSEMOTO
pe3ynbrara

Kon

[IpoBepsiembie nnpeameTHbIe pe3yabTaTsl ocBoeHus OOIT OO0

5

BeposTHOCT 1 cTaTuCTHKA

5.1

N3Bnekats u mpeoOpa3oBbIBaTh MH(POPMAIKIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHHUKAX B BUE TaOIUII, JUarpaMm, rpadMKoB, MPECTaBIATh JaHHBIE B BUJIC
TabIuL, AUarpaMM, rpaukoB

5.2

Pemate 3amaun  OpraHu3oBaHHBIM TEepeOOpPOM BapUaHTOB, a TakKke C
WCIIOJIb30BAHUEM KOMOMHATOPHBIX MPABUII U METOJIOB

5.3

Hcmons30BaTh onMcaTeILHBIC XapaKTCPpUCTUKHU JI1 MaCCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHUCJIC CPEIHUC 3HAYCHUSA U MEPBI PAaCCEUBAHUA

5.4

Haxomuth 9acTOThl 3HAYEHWH W YAaCTOTHI COOBITHS, B TOM YHCJE IOIb3YICh
pe3ynbTaTaMu MPOBEACHHBIX U3MEPEHUN U HAOIIOACHHI

5.5

Haxoautb BepoATHOCTH ciydailHbIX COOBITHI B M3yYEHHBIX OMbBITAX, B TOM YHUCIIE
B OIBITAaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITUAMU, B CEPUAX

HCTIBITAaHUM JIO TIEPBOTO yCIEXa, B CEpUsiX UCTIbITaHUK bepHymimn

5.6

Nmets mnpexacraBieHue O CIy4ailHOM BEJIWYMHE W O  paclpelesieHHUH|
BEPOSITHOCTEN

5.7

Nmerp mpencTtaBieHHE O 3aKOHE OOJBIIMX YHCEN KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIIUX YHCEIT B
MIPUPO/IE U OOIIECTBE

IIpoBepsiemble 3JieMeHTHI coiep:kaHud (9 Kiacc)

Kon

[IpoBepsieMbIii 37IEMEHT COJIEPKAHUS

BepOHTHOCTL U CTaTHUCTHKA

5.1

HpeﬂCTaBHeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, Juarpamm, l"pa(bI/IKOB, HHTCPIPCTAlINA JaHHbIX.
Ytenue u IMOCTPOCHHUEC Ta6J'II/II_I, JuarpamMm, Fpa(i)I/IKOB 110 pCaJIbHbIM JaHHBIM

5.2

[lepectanoBku U (hakTopua

5.3

CodeTaHMs U YHCIO COUCTAHMI

5.4

Tpeyro.]'ILHI/IK ITackans. Pemienue 3a1a4d ¢ HCHOJIb30BaHUEM KOM6I/IH8.T0pI/IKI/I

5.5

I'eomerpuueckas BeposTHOCTb. CityyaiiHbIil BBIOOp TOUKM U3 (UIYpHI HA TUIOCKOCTH, U3
OTpe3Ka U U3 IYyI'¥ OKPYKHOCTH




5.6 Ucnbitanue. Ycnex u Heyaada. Cepust HCTIBITAHUN JI0 TIEPBOTO ycIrexa

S.7 Cepus ucnsitannii bepaymum. BepositHocTr coObITHI B cepun ucnibiTanuil bepHyu

5.8 CrnyuaiiHasi BeJIMYMHA U pacIipeiesieHUe BEpPOSATHOCTEHN

59 MaremMarnueckoe oxuaanue u aucnepcus. [Ipumepsl MaTreMaTnyecKkoro 0KMIaHUs Kak
' TEOPETUYECKOT0 CPEIHErO 3HAYCHUS BEJIUYMHBI

510 MareMaTtnueckoe OKHMIAHHE U JIUCIEPCUs CIy4alHOW BEIWYUHBI «YHCIO YCIIEXOB B
' cepuM ucnelTanuii beprymim»

511 [Tonsartue o 3akoHe O60bIIKX YKcel. M3MepeHne BeposiTHOCTEH ¢ MOMOIIBIO0 YacToT. PoJib

Y 3HAYCHHE 3aKOHA OOJIBIITUX YKCEeNT B IPUPOJIE U 00IIECTBE

Jlyig mpoBesieHns: OCHOBHOTO T'OCYJapCTBEHHOIO JK3aMeHa 1o maTtemaruke (nanee - OI'D mo
MaTeMaTHKe) HUCIIOJIb3yeTCsl MepedeHb (KOAU(PHUKATOp) MpOBEpsSEMbIX TpeOOBaHHUM K pe3yiabTaTam
ocBoeHust OOIT OOO u 3eMEHTOB coiepKaHusl.

IIposepsiembie Ha OI'D) o MaremaTuke TPpeOOBAHUS
K pesyabraram ocsoenust OOII OO0

[IpoBepsieMbie TpeboBaHUs K IpeIMETHBIM pe3yibTaTam ocBoeHus: OOIT OO0
Ha ocHOBe ®T'OC

Kon
MIPOBEPSAEMOTO
TpeboBaHUs

1 YMeHue onepupoBath NOHSTUSAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpalMi Haj
MHO>KECTBAMHU; YMEHHUE ONEpPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUKJI, IPUMEHATh UX NPU PEIICHUU 3a]a4; YMEHUE HCIOJIb30BaTh rpadudeckoe
MIpe/ICTaBJICHHE MHOYECTB JUIsl ONMCAHMSI PEaIbHBIX MPOLECCOB U SBICHUH, MPH
pELIeHNH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB

2 VYmenune OIICPUPOBATDH HOHATHUAMU: OIIPpCACIICHHUC, aKCHOMa, TCOpEMa,
JA0Ka3aTejIbCTBO, YMCHHUC pacCliO3HaBaTb MCTHHHBIC M JIOXKHBIC BBICKAa3bIBAHM,
IPpUBOJUTH IIPUMEPBI U KOHTPHOPHUMEPLI, CTPOUTH BBLICKA3bIBAHUA W OTpULIAHUSA
BBICKa3bIBAHUH

3 YMeHue onepupoBaTh MOHATUSIMU: HATypalbHOE YHCIO, MPOCTOE M COCTaBHOE
YHCIIO, JEIUMOCTh HATypalbHBIX YHCEN, MPU3HAKU JETUMOCTH, IIeJI0€ YHCIIO,
MOJYJIb 4HcClia, OOBIKHOBEHHAsI OpoOb U JecsATHYHAs APoOb, CTAaHAAPTHBIA BUJ
YuCla, paIlMOHAIBHOE YHCIO, HWPPAHMOHAIBLHOE YHCIO0, apu(METHUCCKHUI
KBaJIpaTHBI KOPEHb; YMEHHE BBIMOJHSITH NEHCTBUS C YMCIAMH, CPaBHUBATh U
yIOPSAOYMBATh YWCIA, MPEJICTaBIATh YWCIAa Ha KOOPAMHATHON MPSMOIA,
OKPYTJISITh YHCTIa; YMEHUE JIeaTh MPUKUIKY U OIEHKY pe3yabTaTa BRIYUCICHUN




YMeHue ONnepupoBaTh IMOHATHSMH: CTENEHb C LEJIBIM  [OKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBIH KOPEHb, MHOTOWIEH, airedpanueckas Ipoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYPAJIbHOW CTENCHU OOJIbILE CIMHHUIIBI;
YMEHHE BBINIOJHATH pacueTel 1Mo ¢opmyiaMm, MnpeoOpa3oBaHUS IEIBIX,
JIPOOHOPAIMOHATIBHBIX BBIPAKEHUH W BBIPAKEHHH C KOPHSMH, Ppa3JIOKCHHE
MHOTOYJICHA HA MHOKHUTEIIM, B TOM YHCJIE C UCIOJIB30BaHUEM (HOPMYJI Pa3HOCTH
KBaJ[paToOB M KBaj[paTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJHOU
IIEPEMEHHOM, YHMCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHUE
pelaTh JMHEHHbIE U KBAJApaTHbIE YpaBHEHUS, IPOOHO-pallMOHAIIbHBIE YPAaBHEHUS
C OJHOW TEPEMEHHOW, CHCTEMBl [BYX JIMHEWHBIX YPAaBHEHWH, JIMHEHHbBIC
HEpaBEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U IPOOHO-pallMOHATIbHbIE HEPABEHCTBA
C OJJHOM NEPEMEHHOM, B TOM YHUCJIE IPU PEIICHUH 3a/1a4 U3 APYTUX NPEIMETOB U
MIPAaKTHUYECKUX 3aJa4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPAMYK U
KOOPJIMHATHYIO IJIOCKOCTH I U300pa’keHUs pelIeHU ypaBHEHHH, HEPaBEHCTB U
CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: (GYHKIMS, Tpa@uK GYyHKIUH, HYIU QYHKINH,

IIPOMEIKYTKHU 3HAaKOIIOCTOAHCTBA, IMPOMEIKYTKH BO3pacCTaHu, Y6I)IBaHI/I$[,
HaumOoJblllee M HauUMEHbIlIee 3HAuYeHHUs (QYHKIHUU; YMEHUE OINEepHpoBaTh
MOHATUSAMH: TIPsIMasi MPOMOPIMOHALHOCTD, JIMHEHHAS (YHKIUS, KBaJpaTHIHAs
¢dbyakuus, oOpaTHas TPOMOPIMOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHE
cTpouTh rpaduku QYHKIWNA, UCTIOIH30BaTh Tpa(UKH JJIs ONPECIICHUs] CBOMCTB
MPOIIECCOB U 3aBUCHMOCTEH, JUTS pEIICHH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
W peaJlbHON JKM3HM; yMEHHE BBIPAKATh (OPMYJIAaMH 3aBUCHMOCTH MEXIY
BEJIMYUHAMH

YMeHue onepupoBaTh MOHATHSAMH: IOCIEIO0BATENbHOCTh, apupMeTHyecKas U
reoMeTpuyecKas MIPOrPECCUu; yYMEHHE UCII0JIb30BATh CBOICTBa
MOCJIeI0BATENbHOCTEN, POPMYJIIbI CyMMBI U OOILIETO WieHA MPU PEeUICHUH 3a/1a4, B
TOM YHCJI€ 3a/1a4 U3 APYTHX y4EOHBIX IPEIMETOB U peaibHOU KUIHU

YMeHue peuiaTh 3aa4u pa3sHbIX TUIIOB (B TOM YHMCJIC HA IIPOLUCHTLI, 10JIM U YaCTH,
JABHMIXKXCHHUC, pa60Ty, LHEHY TOBAPOB U CTOUMOCTD IIOKYIIOK U YCIIYI', HAJIOTH, 3a1a41
U3 o0nacTu YIipaBJICHHUA JIMYHBIMU U CEMEMHBIMU (bHHchaMH); YMEHUC
COCTaBJISAATb BBIPAXKCHUA, YpPAaBHCHHA, HCPABCHCTBA U CHUCTEMbI II0 YCIOBHUIO
3alauu, HCCJICHOBATH IIOJYYCHHOC PCHICHUC U OLCHUBATH HpaBHOHO,Z[O6HOCTI>
TIOJIYYCHHBIX pPE3YJIbTAaTOB




YMeHue omnepupoBaTh MOHATUSAMH: (Urypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JOMaHasi, yrojl, MHOTOYIOJbHHK, TPEYTOJbHUK, pPAaBHOOCOPEHHBIH U
PaBHOCTOPOHHHUI TPEYroJIbHUKH, NPSIMOYTOJIbHBI TPEYroJbHUK, MeIuaHa,
OUCCeKTpUCa M BBICOTA TPEYrOJbHHUKA, YETHIPEXYrOJbHHK, Mapauie]orpamm,
poMO, MpPSIMOYTrOJBHUK, KBaJpaT, TPaIlelHs; OKPYKHOCTh, KpPYyr, KacaTellbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypaMH; YMEHHE pelIaTh 3a/1add, B TOM
qrcie M3 MOBCEAHEBHOM JKM3HW, Ha HAXOXKJIECHHE T€OMETPUYECKUX BEIMYHMH C
MIPUMEHEHHEM U3YyYCHHBIX CBOMCTB GUTyp U (hakToB

10

YMeHue oneprupoBaTh MOHIATUSMU: PAaBEHCTBO (PUTYP, pABEHCTBO TPEYT OJIBHUKOB;
[apajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YroJl MEXJIy MpsAMbIMH,
MEePHNEHIUKYIISIP, HAKJIOHHAs, TMpOEKIHus, Tmojodue ¢uryp, mOJA00HBIE
TPEYrOJbHUKH, CHUMMETPHUS OTHOCUTEJIIBHO TOYKM U MPSMOH; yMEHHE
pacrno3HaBaThb pPAaBEHCTBO, CUMMETPUIO M mojodue (uryp, mapamienbHOCTh U
MEPIEeHIUKYJIIPHOCTD NMPSMBIX B OKPY)KaIOLLIEM MUPE

11

YMeHue onepupoBaTh MOHSATUAMH: JUIMHA, PACCTOSIHUE, Yroj (BeTUYHMHA YIiia,
CHHYC W KOCHUHYC yIja TPEyrojbHUKa), TUIOIIabh;, YMEHHE OLICHUBATH Pa3MEpPHI
MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MPUMEHATH (POPMYIIbI
nepI/IMeTpa n 1Jiomangu MHOFOyFOJIBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1Jiomaan
Kpyra, oObeMa TPSIMOYTOJBHOTO TapajIe/ICUIela; YMEHHE TPUMEHATH
MPU3HAKKA PAaBEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy I[ludaropa, TpuroHOMETpHUYECKHE COOTHOIICHUS /TSl BRIYUCTICHUS JUTHH,
paccTOSsIHUM, TIoaAei

12

YMenne nzo0OpaxaTh TUIOCKHE (PUTYpbl M MX KOMOWHAIMH, MPOCTPAHCTBEHHBIC
(GUTYpBI OT PYKH, C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB H 3JICKTPOHHBIX CPEZICTB
M0 TEKCTOBOMY HJIM CHMBOJIBHOMY OITUCAHHUIO

13

YMeHue omnepupoBaTh MOHSTUSIMHU: MPSIMOYrOJIbHAsE CHUCTeMa KOOpIUHAT;
KOOpPJIMHATHI TOUKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpA HA YHUCIIO,
CKaJs[pHOE TPOM3BEJCHHE BEKTOPOB, YMEHHE HCIOJIb30BATh BEKTOPHI H
KOOpPJIUHATHI JUIsl MPEJCTAaBIICHUs NAaHHBIX U PEUICHUS 3ajJad, B TOM YHCIIE W3
JIPYrUx y4eOHbIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue OIICPHUPOBATL IMOHATUAMMU: CTOJIOMKOBBIE U KpYroBbIC JuUarpaMmbl,
Ta6.]'II/II_[LI, cpeaHee apI/ICI)MeTI/I‘{eCKOC, MCAuaHa, HauOoJbIIee U HAaUMEHBIIEE
3HAYCHH:, padMax YUCIIOBOI'O Ha60pa; YMCHHUC H3BJICKATb, HUHTCPIIPETUPOBATE U
HpeO6paSOBLIBaTb I/IH(I)OpMaI_II/IIO, MNpEACTABJIICHHYIO B Ta6n1/1uax H Ha JuarpaMmax,
OTPAKAIOLIYIO CBOICTBaA U XapaKTCPUCTUKU PCAJIbHBIX IIPOLCCCOB U ﬂBJICHI/II;'I;
YMCHHC pacliO3HaBaTh U3MCHYHMBBIC BEJIMYUHBI B OKPYKAOIICM MUPC
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YMeHue onepupoBaTh MOHATUSIMU: CIIyYalHBIA OTBIT (CIy4ailHBIN SKCIEPUMEHT),
JJIEMEHTapPHOE COOBITHE (3JIEMEHTAPHBIA MCXOJT) CIy4alfHOTO OIBITA, CITydaiiHOe
cOOBITHE, BEPOATHOCTh COOBITHS; YMEHHE HaXOJUTh BEPOSTHOCTU CITyYalHBIX
COOBITHIA B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE
peuaTh 3a/1a4u METOI0M

OpraHM30BaHHOIO Mepedopa U ¢ UCIOIb30BAaHUEM IIPaBUIIA YMHOKEHUS; yMEHHE
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUH W SBJICHUM, MOHUMATh POJIb
MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUN B OKPYXKAIOIIEM MUPE U
B )KM3HU; 3HAKOMCTBO C IIOHSITHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIUX YHCEI U €r0 POJIBI0 B MACCOBBIX SIBJICHUSIX

16 YMeHune BbIOMpaTh MOIXOIANINN HM3YUYEHHBIM METOJa JUIsl pEIIeHHs 3aayd,
MPUBOJUTH MPUMEPHI MaTEeMAaTHUUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacro3HaBaTh TMPOSIBJIEHWE 3aKOHOB MAaTEMaTWKHM B HCKYCCTBE, OIHCHIBATh
OT/ICNIbHBIE BBIJAIONINECS PE3YIbTaThl, OJYYEHHBIE B X0/ Pa3BUTHS MaTEMATUKH
KaK HayKd, MPUBOJIUTH MPUMEPHl MATEMATUUYECKUX OTKPBITHH M MX aBTOPOB B
OTE4YECTBEHHOW M BCEMUPHON UCTOPHUH

IlepeyeHnb 3JIeMEHTOB coJep:KaHus, MpoBepsieMbIx Ha OI'D o
MaTeMaTHKe

Kon [IpoBepsieMblil 2IIEMEHT COAECpKAHUS

8 BeposTHOCTB U cTaTHCTHKA
8.1 OnmcaTenbHas CTaTUCTHKA
8.2 BepostaocTth
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr

TEMATHYECKOE IINIAHUPOBAHUE YYEBHOTI'O KYPCA «BEPOATHOCTb U
CTATUCTUKA»
7 KJIACC
No i/ | Conepxanue KonunyecTBo yacoB, OTBOAUMBIX HA | DJIEKTPOHHBIE
OCBOEHHUE KaXKJIOW TEMbI (mudpoBsIC)
B Kontponen | IlpakTuueckue obpazoatenbHee
cero
bIC pabOTHI paboThI Pecyperl
bu6mmoreka [JOK
1 llpencrasnenne 7 2 https://m.edsoo.ru/7f415f
JTAHHBIX de
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bubnuoreka [IOK
2 OmncarensHas 8 1 https://m.edsoo.ru/7f415f
CTATHCTHKA dc
. bubmuoreka [IOK
3 Ciysaiinas 6 1 https://m.edsoo.ru/7f415f
N3MCHYNBOCTH d c
bu6mmoreka [{OK
4 BBenenue B Teoputo 4 https://m.edsoo.ru/7f415f
rpa¢oB de
BepositHOCTh 1
YacTOTa CIyYaitHOTO brbmotexa LIOK
5 COBBITHS 4 1 https://m.edsoo.ru/7f415f
dc
O6o01menue, bubnuotexa [JOK
6 CHCTEMaTH3aIus 5 2 https://m.edsoo.ru/7f415f
3HAHUHI dc
OBIIEE KOJIMYECTBO
YACOB I10 TIPOTPAMME | 34 2 5
8 KJIACC
KonnyecTBo 4acoB, OTBOJAMMBIX Ha DJIEKTPOHHBIE
OCBOCHHUE KOKIOU TEMBI (tmdpoBsIe)
Nen/m | Conepxanue obpasoBarebHbIe
B KonTposbusie | [IpakTuuecku
cero paboThl € paboThl pecypeHt
I bu6mmoreka [IOK
1 OBTOPCHUE Kypca 4 https://m.edsoo.ru/7f417
7 Kimacca b2
OnucarenbHas
CTATHCTHKA. bu6mmoreka [JOK
2 PaccenBanme 4 https://m.edsoo.ru/7f417
JAHHBIX fb2
bubmuoreka [JOK
3 MHoXkecTBa 4 https://m.edsoo.ru/7f417
fo2
BepostHocTh bubnuoreka [IOK
4 CITy4aifHOTO 6 1 https://m.edsoo.ru/7f417
COOBITHS fb2
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bubmuoreka [IOK
5 BBenenue B Teopuio 4 https://m.edsoo.ru/7f417
rpa¢os b2
5 bubmuoreka [IOK
6 CryqaliHbie 8 https://m.edsoo.ru/7f417
COOBITHS
fb2
O06o0uieHue, bubmmoreka [JOK
7 CHCTEMAaTH3aLHs 4 2 https://m.edsoo.ru/7f417
3HAHUH b2
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 1
ITPOI'PAMME
9 KJIACC
KoanuecTBo 9acoB, OTBOAMMEIX Ha DJIeKTPOHHBIE
OCBOCHHUE KaXJ0! TEMBI (ungpoBsIe)
Ne /| Coneprxanue 00pa3zoBaTebHBIC
B Kontposbnsie | Ilpaktnueckue
cero
paboThI paboTsl pecypent
I bu6moreka [IOK
1 OBTOPCHUE Kypca 4 https://m.edsoo.ru/7f41
8 Kiacca a302
bu6moreka [IOK
2 OJeMEHTDI 4 1 https://m.edsoo.ru/7f41
KOMOMHATOPUKH 2302
bu6mmoreka [IOK
3 I'eomeTprrieckas 4 https://m.edsoo.ru/7f41
BEPOSATHOCTH a302
bubmuoreka [JOK
4 Henbrranns 6 1 https://m.edsoo.ru/7f41
bepnynnu a302
. bubmuoreka [JOK
5 Crysaiinad 6 https://m.edsoo.ru/7f41
BEJIUYHMHA 2302
bu6mmoreka [JOK
6 Obobwenue, 10 1 https://m.edsoo.ru/7f41
KOHTPOJTb a302
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OBIIEE KOJIMYECTBO
YACOB I10
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[TPOTPAMME




