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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamMma ydeOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» 0a30BOTO ypOBHS IS
obyuatomuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIAPCTBEHHOTO
00pa30BaTeNbHOrO CTaHIAPTa CPEAHEro OOIIero 00pa3oBaHUs, C YIETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEeNbABISEMBbIX K MaTeMaTHUYeCKOMY OOpa30BaHHIO, W TPAJAULIMNA POCCHICKOTO
oOpa3zoBanus. Peanu3zaiyst mporpaMMbl 00€CIIEUMBAET OBJIAJCHUE KIIOYEBBIMH KOMIIETECHIIMSMU,
COCTABIISIIOLUIMMHM OCHOBY JJISi CAMOpPa3BHTHS M HENPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTD
OOIEKyIBTYPHOT0, TUYHOCTHOT'O U MTO3HABATEIILHOTO PAa3BUTHSI TUYHOCTH 00YYarOMINXCS.

Pabouast mporpamma ¢opmupyeTcs ¢ yderom pabouedl mporpamMmbl BocmuTaHuss MBOY
«Bunnnckas COLI Ne2 ¢ pycckuM U KphIMCKOTAaTapCKUM si3bIkaMu o0yueHust M. MamyTtoBa A.A.»

®opmsl yueTta paboueil mporpaMMbl BOCIIUTAHHS:

- VYcraHoBlIeHHE JOBEPUTENBHBIX OTHOIIEHUH MEXIy MeJaroroM M o0y4arolMMHUCH,
CHOCOOCTBYIONINX MO3UTHBHOMY BOCHPHSITHIO OOydYarOIIMMUCS TpeOOBaHMUN M MPOCHO yduTens,
IPUBJICYCHUI0 WX BHHUMaHUs K 0OCyXJIaeMoill Ha ypoke HH(pOpMalMM, aKTUBU3ALUU HUX
IM03HABATEIILHOM JCITCIIFHOCTH,

- IloGyxnenue oOydaromuxcsi cOONMIOaTh HAa YPOKE OOLIECHPHUHSTHIE HOPMBI MOBEICHUS,
mpaBwia OOIIEHUS CO CTapIIUMU U CBEPCTHUKAMH, MPHUHIMIBI y4eOHON AUCHUILIMHBI U
caMOOpraHu3aluy;

-IIpuBnedyenrne BHMMaHUA OOy4arolMXCs K LEHHOCTHOMY acHEeKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3aus ux padoThl C MOJIy4aeMoil Ha YpOKe COIMAIbHO 3HAYUMOM HH(popMaIueit —
WNuunuupoBanue ee o0CYKIeHUS, BbICKa3bIBaHUS 00YUYaIOIIMMUCS CBOETO MHEHUS IO €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

-Mcnonp30BaHne BOCTIMTATEIBHBIX BO3MOKHOCTEH CONEp)KaHHS y4eOHOTO NpenMeTra uepes
JEMOHCTPALMI0  OOyYalolUMCS MPUMEPOB  OTBETCTBEHHOTO, TPAXIAHCKOTO  MOBEACHUS,
MIPOSIBJICHUS YEeJIOBEKOIIOOUS U T0OPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB /IS
YTEHHUs, 3a]1a4 JUIsl pEIICHUs, IPOOJIEMHBIX CUTYyalluil 1151 OOCYXAEHHUS B KJIacCe;

-[IpuMeHeHne HHTEPaKTUBHBIX (GOpM paboThl ¢ OOY4YAIOUIMMUCS: HHTEIEKTYaJIbHbIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, IUIAKTUYECKOIO Tearpa, WUIPOBBIX METOMMK,
JUCKYCCHM, KOTOpbIE JAlOT BO3MOXHOCTh OOYYaloOLIIUMCS TNPHOOPECTH ONBIT  BEACHUS
KOHCTPYKTHUBHOT'O AMAJIOra; IPYNIOBOM pabOThl, KOTOpPask yYUT CTPOUTH OTHOILIEHUS U JeHCTBOBAThH
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- BxiroueHne B ypoK HIPOBBIX NPOLENYpP, KOTOPbIE IOMOTalT MOJAEPkKaTb MOTHBALUIO
o0yJaromuxcs K TOJyYEeHHIO 3HAHUM, HaJaKMBaHMIO B KJIACCE MEXKIMYHOCTHBIX OTHOIICHUH,
[IOMOTal0T YCTaHOBJIEHUIO JOOpOXKeNaTeIbHON aTMOoc(hepbl Ha YPOKE;

-Opranuszanuss medcTBa MOTHBUPOBAHHBIX W APYAUPOBAHHBIX OOYYAIOIIMXCS  HaJ
HEYCHEeBAIOIIMMHU  OJHOKJIACCHUKaMM, B TOM 4YHCI€ C OCOObBIMH  00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH, JAIOLIET0 OOYyYarOIIMMCS COIMAJIbHO 3HAYUMBIA ONBIT COTPYIHUYECTBA U
B3alMHOM TOMOIIIM KaK OCHOBBI JUIsl OBJa/IeHUs T7100aJIbHBIMUA KOMIIETECHIIUSIMH;

-lHuuuupoBaHrie W TMOAJIEP)KKA  UCCIENOBATENbCKOM  NEATENbHOCTH B dopMme
WHAUBUIYAIBHBIX W TPYIIOBBIX IPOEKTOB, YTO JIA€T BO3MOXXHOCTb IPHOOPECTH HABBIKU
CaMOCTOSITENIHOIO ~ PELICHHUs TEOpPeTHYeCKOH NpoOIeMbl, TI'eHEpHUpOBaHUS U  O(OPMIIEHUS
COOCTBEHHBIX WJEH, YBXKUTEIHHOIO OTHOUICHHMSI K UY)XKUM HJESM, IMYOJIUYHOTO BBICTYILICHUS,
apryMEHTHUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS;

-PerynupoBanue noBeseHus o0yqaromuxcs;

-Peanusanms BocnutaTeIbHBIX BOZMOKHOCTEH pa3IMYHBIX BUJIOB J€SITEIBHOCTH PEOCHKaA,



-IIpoexkTrpoBanme cUTyaruii ¥ COOBITHH, Pa3BUBAIOIINX AMOIIMOHAILHO-IIEHHOCTHYIO cepy
peOeHka;

-PaszBute 'y  oOydarommxcss  MO3HABATEIBHOM  aKTUBHOCTH, CAaMOCTOSITEIBHOCTH,
MHUIMATUBBI, TBOPYECKHX CIIOCOOHOCTEH, (JOPMHUPOBAHUE I'PAXKIAHCKON MO3HUIINHU, CIIOCOOHOCTH K
TPYAy W KU3HM B YCIIOBUSX COBPEMEHHOIO MHpa, (GOpMUPOBaHHE Yy OOY4YaIOUIUXCS KYIbTYPHI
3JI0pOBOT0 1 Oe30macHoro o0pas3a KU3HU;

-OO0uieHue ¢ AeTbMH, IPU3HAHUE UX JOCTOUHCTBA, IOHUMAHUE U IPUHATUS UX

-MonenupoBanue cuTyanui Juist BHIOOpa MOCTYIKa 00yYarOIIMMUCS;

-Opranuzanus a1 o0y4arouuxcs CUTyalluid KOHTPOJISI U OIICHKH, CAMOOLIEHKH

-Bxirouenne cuctembl moomipeHusi y4eOHOI/colManbHOW YCIEUIHOCTH U MPOSBIICHUS
AKTUBHOM >KU3HEHHOU MO3UIINU 00yUJaIONUX s,

-Opranu3zanus GopM WHAWBUIYAIBHON U TPYNIIOBOI pabOThHI

- Onopa Ha IIeHHOCTHBIE OPUEHTUPHI 00yUYAIOIINXCS;

-Pemienne HeTUNMMYHBIX 33724 110 (GOpMHUPOBAHUIO (GYHKIIMOHATHHONW TPAMOTHOCTH;

-Opraam3amnust paboTel 00YJArOIIMXCS HA YPOKE C COMAIbHO 3HAYMMOHN WH(pOpManueH, ee
00CyXJIeHUEe, BEICKa3bIBAaHUE CBOETO MHEHHUS 110 €€ TIOBO/LY, BEIPAOOTKA CBOETO K HEW OTHOIICHHS

-BkiitoueHre B ypOK HWIrPOBBIX MPOLEAYP, HOAACPKUBAOIIMX MOTHUBALUIO JETeH K
dbopMupoBannio (YHKIIMOHATBLHOW TPaMOTHOCTH: TMOUCKY M OCBOCHHUIO 3HAHW, HalaKHUBaHHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUI B KOMMYHHUKAIIUH, YCTAHOBJICHUIO JOOPOXKEIATEIBHOIO
B3alMOJICHCTBUS 111 KOOIIEPALIUU B UTPE

-Opranuzanusi WHAUBUAYAIbHBIX M TPYMIOBBIX MPOEKTOB i (OPMHUPOBAHUS MPOCKTHON
KyIbTYpbl Kak TIJIOOAIbHON KOMIETEHIIMH B COCTaBe (YHKIIMOHAJIBHOW TIpamMOTHOCTH —
CaMOCTOSITEJIbHOE ~ KpPEaTUBHOE  pelIeHHe MpoOleM U KU3HEHHO-NIPaKTUYECKUX  3ajad,
reHepupoBaHuEe M O(GOpMIIEHHUE COOCTBEHHBIX HJCH, YBOXKEHHE UYXKHX HACH, OIMBIT MyOJINIHOTO
BBICTYIUICHUS] U KOMMYHUKAIIMU C ONIIOHEHTAMH, apTyMEHTUPOBAHUSI U KPEaTUBHOTO OTCTAUBAHUS
CBOEH TOYKH 3pEHUs

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil kKypc «BepoITHOCTh U CTaTUCTHKA» 0A30BOrO YPOBHS SIBJISETCS NMPOJIOJDKEHUEM U
pa3sBUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOHM mkosbl. Kype
npegHasHaueH Uis (GOpMUpPOBaHMS y OOYYaIOUIUXCS CTATUCTHUUYECKOW KyJIbTYpbl M IOHHUMAHUS
pOJI TEOPUU BEPOATHOCTEH KaK MAaTeMAaTHYECKOr0 MHCTPYMEHTA [UIl M3YyYEHHs CIy4alHBIX
COOBITHH, BENUYMH U Tpo1ieccoB. [Ipu nzydyennn kypca o0oramjaroTcsi MpeacTaBIeHHs yJaluxcs o
METOJIaX MCCIEA0BAaHUs M3MEHYMBOTO MHUpA, Pa3BUBAETCS NMOHMMAHHWE 3HAYUMOCTU U OOLIHOCTH
MAaTeMaTHUYeCKUX METOJOB IO3HAHUSA KaK HEOTHhEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHUSL.

ConeprxaHne Kypca HalpaBJICHO HA 3aKpEIJICHUE 3HaHUM, IOJIYYEHHBIX IIPU U3YYEHUH Kypca
OCHOBHOM IIKOJIbI M HA PA3BUTHE MPEICTABICHUN O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BOXXHBIX [IPUMEPAX, CEOXKETBI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM € yKa3aHHBIMHM LEISIMH B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTUCTUKa» CpelHed IIKOJbI Ha 0a30BOM YPOBHE BBIJCIEHBI CIEAYIOIIHE OCHOBHbBIE
coziepkaTesbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOSTHOCTUY, «CiyyaiiHble BETMUYUHBI U 3aKOH
OOJIBLINX YUCEI».
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BaxHyro uacTh Kypca 3aHMMaeT M3y4yeHME TIE€OMETPUYECKOIO0 M OMHOMHAIBHOIO
pacnpeiesieHuii ¥ 3HaKOMCTBO € UX HENPEPHIBHBIMU aHaJIOraMi — I[10Ka3aTeJIbHbIM U HOPMaJIbHBIM
pacIpeeIeHUsIMH.

Copepxanune nuHuM «CiydaiiHble COOBITHS M BEPOSTHOCTU» CIYKUT OCHOBOM JJIf
(bopMHpOBaHUS MPEICTABICHUNA O pacHpeAeIeHUN BEPOATHOCTEH MEXy 3HAUCHHSIMH CIydalHbIX
BEIMYMH, a TAK)KE 3Ta JIMHUA HeoOXoAMMa Kak 0a3a Al M3Y4eHHUs 3aKOHA OOJbIIMX YUCEN —
(byHIaMEHTAILHOTO ~ 3aKOHA, JCWCTBYIOIIETO B MpUpoae ©  OOIMIeCTBE M UMEIOIIETro
MaTeMaTHuecKyro popmanuszanuto. Cam 3aKOH OOJBIIUX YHUCEN MPEAaracTcsi B 03HAKOMHUTEIBHON
(dopme ¢ MUHUMAJIbHBIM HUCIIOJIb30BAHUEM MAaTEMATUYECKOT0 (popMaIn3Ma.

TeMmbl, cBs3aHHbIE C HENPEPBIBHBIMU CIy4allHBIMU BEIMYMHAMHU, aKLIEHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB Ha OTMMCAHUH M U3YYECHUU CIIyYaiHBIX SIBICHUH C IIOMOIIBIO HETIPEPBIBHBIX ()YHKITHIA.
OcCHOBHOE BHMMAHHE YJENAETCS MOKAa3aTeJbHOMY U HOPMaJIbHOMY PpacIpeleieHMsIM, TIPU 3TOM
IPEANoaraeTcs O3HAKOMHUTEIbHOE H3ydeHHE MaTepuasna 0e3 J10Ka3aTesbCTB IMPUMEHSEMBIX
(hakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue kypca «BeposSTHOCTh M CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOJHTCS | 4ac B HENEINIO
B TEUCHHE KaXIOTO roja 00y4eHusi, Bcero 68 y4eOHbIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBnenne NaHHBIX C MOMOMIBIO Tabmui U guarpamMMm. CpeaHee apugMeTHdecKoe,
MenraHa, HanOoJblIee M HaMMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCUs U CTaHAApPTHOE OTKIIOHEHUE
YHCIIOBBIX HAOOPOB.

CiydaiiHple SKCHEPUMEHTHI (OIBITBI) M CllydaiiHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposTHoCTh ciyuyaiiHOro coObITHs. BanM3ocTh 4acTOTBl W BEPOSTHOCTH COOBITHH.
Ciy4aiiHble OIBITBI C PABHOBO3MOXHBIMH 3J€MEHTapHBIMU COOBITHSIMU. BeposiTHOCTH cOOBITHIT B
OIIBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HaJx COOBITHUSMU: IEepeceueHue, OOBEAMHEHHE, MPOTHBOIOJIOKHBIE COOBITHSL.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOSTHOCTEM. JlepeBO Cily4allHOTO 3KCIIEpUMEHTA.
dopmyra moaHON BepossTHOCTH. HezaBucuMbIe COOBITHS.

KomOunatopaoe npaBwiio ymHoxeHus. IlepectaHoBku u ¢akropuan. HYucino codeTaHui.
Tpeyronbuuk [lackana. @opmyna 6unoma HeroToHa.

bunapHblif ciy4aiiHbli ONBIT (MCHBITaHKE), YCeX W Heynada. HesaBucHMble HCIIBITaHUS.
Cepus HE3aBUCUMBIX MCIIBITAaHUM 10 1IepBoro ycrnexa. Cepust He3aBUCUMBIX UCTIBITAHUNA bepHyiuim.

Cnyuaiinas BenuumHa. Pacmpenenenue BeposiTHOCTe. Jumarpamma pacrpeencHusl.
[Tpumepsl pactipeienieHnii, B TOM YHCIe, TEOMETPHUECKOE U ONHOMHUAIBHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKU CIy4alHBIX BEJIMYMH: MAaTEMAaTUYECKOE OKUAAHUE, TUCIIEPCUS U
CTaHJapTHOE OTKJIOHEHME. [IprmMeprl NMpUMEHEHHsS] MaTEMaTHYECKOIO OKMJAHUSA, B TOM YHUCIE B
3aJjauyax M3 MMOBCETHEBHOM JKM3HU. MaTemMaTndyeckoe OXXuJaHue OMHApHOM Ciy4ailHON BETMYMHBI.
MatemaTuueckoe OXKHUIAHUE CYMMBI CIIy4allHBIX BEJIMYMH. MareMaTudyeckoe OXHJIaHue u
JTUCTIEPCHS TEOMETPUIECKOTO U OMHOMHAIBHOTO PACIIPEACIICHUIM.

3akoH OONBIIMX YKCET M €ro pojib B HayKe, NMpHpojae U obuiectBe. BriOOpouHBIl MeTOA
HCCIIE0BAHMM.

[IpuMepsl HENpPEpBIBHBIX CIy4alHBIX BeIWMYMH. [IOHATHE O IJIOTHOCTHM pacupeneseHus.
3aznaun, IPpUBOAAIIME K HOPMAJIBHOMY paclnpezeneHuto. [lousaTre o HopMaabHOM pacpeeIeHNN.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMBI ydeOHOTrOo Tmpeamera «MaTtemaTukay
XapaKTepU3yHOTCS:

I'paxxnanckoe BocnuTaHue:

cOPMUPOBAHHOCTHIO ~ TPAKIAHCKOW TO3WIMH  OOydYalolmerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIMCKOro OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUN, NpPOUEAyp TpaxAaHCKOro oOIecTBa
(BBIOOpPBI, OMpOCHl M TIp.), YMEHHEM B3aUMOJICUCTBOBaTh C COLMAIbHBIMA HMHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON T'pa)KTaHCKOW HICHTUYHOCTH, YBAXKCHHS K MPOIJIOMY U
HACTOSIIEMY POCCHICKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSIM POCCHUCKHX
MAaTEMaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJBb30BAHUIO ATHUX AOCTHKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHMEM  JYXOBHBIX IICHHOCTEH POCCHIICKOTO  Hapona; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHUS, STUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH)KEHUM HAayKU U JAESITEIbHOCTbIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTONYMBOTO OYyTyIIEro.

IcTeTHYECKOE BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MUPY, BKIIFOYAsl 3CTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3aJa4, PEIICHUN, PACCYXACHUI; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKHM AacleKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSIThH MaTEMaTUYECKUE 3HAHUSI B UHTEpPEcax 370POBOTO
u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (340pPOBOE
MUTaHUe, COAIAaHCUPOBAHHBIN PEXXUM 3aHITUN M OTABIXA, peryispHas Qu3andeckas aKTUBHOCTD);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, TIPU 3aHSATUSX CIIOPTUBHO-03/I0POBUTEIHLHON JACSITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K pPa3IMYHBIM
chepam npodeccHOHANbHON NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKONH U e€ TpPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HaHHBINA BbIOOp Oynyiel npodeccuu M peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

IKO0JIOrHYECKO€E BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYPhl, TOHUMAHUEM BIHUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOW CpEAbl, OCO3HAHUEM
rI100aTBFHOTO XapakTepa KOJIOTHYECKUX MpobdiieM; OpueHTaIlMe Ha TPUMEHEHHE MaTeMaTHUYeCKUX
3HAHWH JIJIS peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIIEH CpeIbl, TUIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
MX BO3MOYKHBIX IMOCIIECICTBUH JJISl OKPYKAIOLIEH CPEIbl.

I{eHHOCTH HAYYHOT'O TO3HAHUS



C()OPMHUPOBAHHOCTBIO  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKH M OOIIECTBEHHOW MPAaKTHKH, MOHMMaHHMEM MaTeMaTU4eCKON HayKu Kak chepbl
YeJI0BEYECKON JIeATENbHOCTH, ITAloOB €€ Pa3BUTHS U 3HAYMMOCTH Ul Pa3BUTHUS LIMBUIIM3ALIUU;
OBJIAJICHUEM $I3BIKOM MAaTEMATUKH U MAaTEMaTHUUYECKOM KyJIbTYpPOH KaK CpPEeICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOCKTHYIO U HCCIIEN0BATENIBCKYIO IEATEIBHOCTh HHANBUIYAIBHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHMS MpOrpamMmbl yueOHoro mpeamera «MaTtemaTtukay
XapaKTepU3yIOTCSl  OBIAJCHHEM  YHHBEPCATbHBIMU no3naeamenbHuIMU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oelicmsusmu.

1) Vuueepcanvnvie nosnasamenwvhuvle Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 odyualowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOUe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuei).

Ba3oBble joruyeckue aeiicTBus:

BBISBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYCCKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXIy MOHATHAMH;, (DOPMYIHpOBaTH OMNpPEEICHUS MOHITHIA;, YyCTaHABIUBATh
CYLIECTBEHHBI MPU3HAK KIAcCHU(UKALMU, OCHOBAaHUS Al OOOOIICHUS M CPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a,;

BOCIPUHUMATH, (OpPMYyIUpPOBaTh H  MPeoOpa3OBbIBaTh CYXKACHHS: yTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEYHS B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX ¥ YTBEPXKICHUSX; TMpeJiaraTh KPUTCPUH ISl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JeNlaTh  BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MPOBOJNTH CaMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMATHUYECKHX YTBEPXKJACHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTPAaWBaTh apPryMEHTAllUI0, TMPUBOAUTH TMPUMEPbl UM  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

BBIOMpaTh CMOCO0 perieHus yueOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB pEIICHHUS,
BBIOMpaTh HaHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble nccienoBaTebcKue 1ecTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKUN HWHCTPYMEHT IIO3HAHUsS;, (DOpMYITHpOBaTh
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYNE, MpoOIeMy, YCTaHABIMBAaTh HMCKOMOE | JIAaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIMTH CaMOCTOSTEIFHO CIUTAHHPOBAHHBIA DKCIEPUMEHT, MCCICIOBAHHE IO YCTaHOBIICHHUIO
0COOCHHOCTEW MaTeMaTHYeCKOro 00ObEeKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH;

CaMOCTOSITENNFHO  (popMynHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEIAEHHOTO
HaAOJTIOJICHUS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3yJbTaTOB, BBIBOJOB U
00001IIeHMIT;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH IPEINOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSIX.



Pa6ora ¢ nndopmanmeii:

BBISBJIATH ACPUIUTH HH(GOPMALIMU, JaHHBIX, HEOOXOAUMBIX JIJISl OTBETa Ha BOMPOC U IJI PEIICHUS
3a/1a4u;

BbIOMpaTh MHGOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATU3UPOBAThH, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYypUpOBaTh HH(OPMALINIO, MPEACTABIATH €€ B pas3iuyHbIX (opMmax, HIUIIOCTPUPOBATH
rpau4ecKu;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KOMMYHUKAmueHwle Oelicmeus, 00ecneuugarom coopMupo8aHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

O01menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJECHUS B COOTBETCTBUH C YCIOBHUAMHU M LEISAMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBATh
MOSICHEHUS 110 X0y PELICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJYYCHHbIN PE3YyJIbTAT;

B X0JIe 00CYXJIE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXAaeMOi TeMbl, MpoOIeMbl, perraeMon
3a/1auy, BBICKA3bIBaTh WJEH, HALEJICHHBbIE HAa IOUCK PELICHHUS; COMOCTABIISATh CBOU CYXKICHUS C
CYXACHUSIMU JIPYTUX YYacCTHUKOB Juajora, oOHapyKHMBaTh pa3jIM4Me€ U CXOJCTBO IO3MIMM; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEICTaBIATh  PE3yJabTaThl PEIIEHUs  3a/Jayd, OJKCIEPUMEHTAa, HCCIECJOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a/lay Mpe3eHTalud U 0COOEHHOCTEeH
ayJIuTOPHH.

CoTpyaHnuecTBo:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHAUBUAYAIBHON pabOTHI NP PEIICHUN
y4eOHBIX 3ajad; NPUHUMATH IEJb COBMECTHOW JIEATENHOCTH, IUIAHUPOBATh OpPTaHHU3AILUIO
COBMECTHOH paloOThI, pacmlpeneisiTh BUABI pPadOT, OOTOBAPHBATHCS, OOCYXAaTh IpoLEecC |
pe3yabTaT paboThl; 0000I11aTh MHEHUS! HECKOJIBKHX JIFOICH;

y4acTBOBATh B TPYMIOBBIX (opMax paboThl (00CYKaeHNs, 0OMEH MHEHHM, «MO3TOBBIE ITYPMBI» U
MHbBIE); BBINOJIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATh CBOU JIEHCTBUSA C APYIMMHU UICHAMHU
KOMaHJIpl; OIIGHMBaTh KaueCTBO CBOEr0 BKJIaJa B OOMMH NPOAYKT MO KPUTEPHUsIM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKaMH B3aUMOIEHCTBUS.

3) Vuueepcanvhnvie pecynamuenvie Oeticmeus, oOecneuusaom Gopmuposanue cMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmu3anus:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ Y4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM MHpOpMaLUu.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMHU I[103HABATEIbHON pe(IeKcMM Kak OCO3HAHUS COBEpIIAEMBbIX ACUCTBUI U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BJIAAETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auH;

IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIIEHUH 3a7ja4ul, BHOCUTh KOPPEKTUBHI B
NeSITEeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISBIECHHBIX
TPYIHOCTEN;
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OILICHUBATh COOTBETCTBUE PE3yibTaTa IEIU U YCIOBHUSAM, OOBSICHITh MPUYUHBI JOCTUKCHHS WU
HEJOCTHKEHUS PE3YyJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
10 KJTACC

YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh NMOHATUAMU: CpeAHee apudMeTHUecKoe, MeinaHa, Hauboblee, HauMEHbLIee
3Ha4YeHUe, pa3Max MacCcHuBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMH: CIIy4allHbIM SKCIEPUMEHT (ONBIT) M CciIydailHOe COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXOJ) CIYyYailHOrO OMNbITA; HAXOAUTHh BEPOSITHOCTH B
OIbITaX C PABHOBO3MOXXHBIMU CIyYalHBIMHU COOBITMSIMH, HAXOAWUTh U CPABHHUBATh BEPOSTHOCTH
COOBITHH B U3YUEHHBIX CITy4allHBIX SKCIIEPUMEHTAX.

Haxomute u (opmMynupoBaTh COOBITHS: INepecedeHrne u O0BbeIWHEHHE JaHHBIX COOBITHH,
COOBITHE, TPOTUBOIIOJIOKHOE JAaHHOMY COOBITHIO; IIOJB30BAaThCA JUarpaMMamMu Oiiepa u
(bopMyII0H CIIOXKEHHSI BEPOATHOCTEH MPpU PEeLIeHUH 3aay.

OmnepupoBaTh MOHATHSAMHU: YCIOBHAs BEPOSTHOCTb, HE3aBHCHMBIE COOBITHS; HaXOIUTh
BEPOSATHOCTH C TIOMOIIbIO MPaBUJIa YMHOXKEHHUS, C IOMOIIBIO JIEpeBa CIy4yaifHOTro OIbITa.

[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3ajay.

OnepupoBaTh NOHATUSIMU: UCIBITAHUE, HE3ABUCUMBbIE UCIIBITAHUS, CEpUsl UCIBITAHUH, ycIex
U HeyJaya, HaXOJIUTh BEPOSITHOCTU COOBITUH B CEpUU HE3aBUCUMBIX HCIBITAHUN IO MEPBOIO
ycliexa; HaX0/AUTh BEPOSITHOCTU COOBITHI B cepuu uctibiTaHuil bepHyu.

OnepupoBaTh NOHATUAMU: CilydaliHas BEJIWYUHA, PACIIPEAEICHUE BEPOATHOCTEH, 1UarpaMma
pacrpeieneHusl.

11 KJIACC

CpaBHUBaTh BEpOSITHOCTH 3HAYEHMM CIydallHOM BEJWYUHBI IO paclpeiesieHUI0 WU C
IIOMOILBIO JUATPAMM.

OnepupoBarh MOHATHEM MAaTEMaTHYECKOTO OXUAAHMS, MPUBOAUTH IPUMEpPHI, Kak
IIPUMEHAETCS MaTeMaTH4YEeCKOE OKHUJAHHWE CIy4alHOW BEJIMYMHBI HAaXOJIUTh MAaTEMAaTHYECKOE
OKUJAHME T10 TaHHOMY PACIIPEIEICHHUIO.

HmeTtsb mpeacTaBiaeHne o0 3aKoHe OOJBIINX YHCET.

NMets npeacraBiaeHue 0 HOPMAJIbHOM PaCIpENCIICHUH.



TEMATHYECKOE INTAHUPOBAHHUE
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10 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne /i P Konrpoabusie Ilpakruyeckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 IIpencraBneHue NaHHBIX U ONKMCATEIbHAS 4 1 bubmmorexa [IOK
CTATUCTUKA https://m.edsoo.ru/e0b7b0f1
C % i §] s
e [ S
P https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXOIaMU
3 Omneparuu HaJ COOBITHAMU, CIIOKCHUE 3 bu6mmoreka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
v N
, | o |
» DOPMY . p https://m.edsoo.ru/e0b7b0f1
HE3aBUCUMOCTH COOBITHI
bu6mmoreka [IOK
5 9 (0] 4
JICMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 CepuH 110CiIe0BATENbHBIX UCIIBITAHUNA 3 1 bubmorexa [IOK
P 4 https://m.edsoo.ru/e0b7b0f1
7 CrayualiHble BEIMYUHEI U PACIIPEAEICHUS 6 bubmorexa HOK
i pactipen https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [IOK
8 0000 I 5 2
ODIICHHIE 1 CHCTEMATHAIA SHATHH https://m.edsoo.ru/e0b7h0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM (mudpossbie)
Ne n/n Kontpoabnbie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 MareMatnueckoe 0KMIaHHUE CIIy4aliHOU 4 1 bubmuorexa [IOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
Jlucniepcus 1 cTaHIapTHOE OTKIOHEHUE bubnnoreka [JOK
2 . 4 1
CIy4ailHOW BETMUMHBI https://m.edsoo.ru/5fbc5dcl
3 3aK0oH OOJIBIITUX YUCETT 3 1 bubmorexa LIOK
https://m.edsoo.ru/5fbc5dcl
HenpepsiBHBIE CiydaliHbIE BEITMYHHBI bubmmorexa [IOK
4 2
(pacmipenenenus) https://m.edsoo.ru/5fbc5dcl
5 HopwmanbHoe pacnipenenenus 2 1 bubmorexa LIOK
P pactipea https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alls 19 9 bubnunoreka [JOK
3HAHHUN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJbTarta
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
6.1 YutaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
6.9 OnepupoBarh MOHATUSIMU: CpeaHee apudmeruyeckoe, MeauaHa, HauOoblee,
' HauMEHbIIIEe 3HAUYEHUE, pa3Max MacCHUBa YHCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATHSAMM: CIy4ailHBIH AKCIEPUMEHT (OIBIT) M ciy4yaiiHoe
COOBITHE, IEMEHTAPHOE COOBITHE (ITEMEHTAPHBIM MCXO) CIYYalHOTO OMBITA;
6.3 HaXOJUTb BEPOSATHOCTH B ONBITaX C PaBHOBO3MOXXHBIMHU CIIy4allHBIMHU
COOBITUSIMH, HAXOIUTh U CPABHUBATh BEPOSTHOCTU COOBITUNA B H3YYEHHBIX
CIIyYaiHBIX 3KCIIEPUMEHTAX
Haxomute u GopmynupoBaTh COOBITHS: TEpeceYCHUE U OOBEIUHEHNE TaHHBIX
6.4 COOBITUI, COOBITHE, MPOTHBOIOIOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCS
' auarpamMmmMamMu Oniepa u (HOpMyYJION CIIOKEHHsI BEPOATHOCTEH IpH PELICHUU
3a1a4
OnepupoBaTh TOHATHUSAMHU: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOIILBIO MpaBUjia YMHOXKEHUS, C TIOMOIIBIO JIepeBa
CIIy4allHOTO OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBUCHMBIE HWCIIBITAHUS, CEpUs
6.7 UCIBITAHUHN, yClleX W HeyJdadya, HaXOIUTh BEPOSTHOCTU COOBITHI B cepuu
' HE3aBHCHUMBIX UCIIBITAHUN JI0 MIEPBOTO ycIleXa, HaXOUTh BEPOSATHOCTH COOBITHIA
B CEpUU UCHBbITaHUN bepHyiun
6. OnepupoBarb MOHATUSIMU: ciyyaitHas BEJIMYMHA, pacnpezneneHue
' BEPOSTHOCTEH, uarpaMmma pacipeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro

pe3yJjbTara

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero od0pa3oBanus
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5 Teopust BEpOATHOCTEN U CTATUCTHKA
£ 1 CpaBHUBATh BEPOSITHOCTH 3HAYCHHH CIy4ailHOW BEJIMYHMHBI IO PACIIPEICIICHHIO
' WM C TIOMOIIBIO JIMArpaMM
OnepupoBaTh IMOHATHEM MAaTEMATHUYECKOTO OXHUIAHHS, HPHUBOIUTH MPUMEPHI
5.2 TOTO, KaK MPUMEHSICTCS MaTeMaTHYeCKOe OXKUJAaHWE CIydalHOW BEIWYHHBI,
HAXOJUTh MAaTEMaTUYECKOE OXKUAHKE 10 JAHHOMY PacIpeICiICHHIO
5.3 NmeTh npeacTaBiaeHUE O 3aKOHE OOJIBIITUX YHCET
5.4 HimMeTh npeicTaBlIeHue O HOPMaJIbHOM paclpeaesicHuN

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon | IlpoBepsiemblii 31eMeHT COePKAHMS

6 Teopust BEepOsSTHOCTEH M CTATUCTHKA

6.1 | IIpencraBieHue AaHHBIX C MOMOLIbI Tabmul W jguarpamMm. CpenHee apudmeTHyeckoe,
Me/nnaHa, HauOoJblllee W HAaWMEHbIIEe 3HAYCHHS, pa3Max, IUCIEPCHs M CTaHIApTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OpPOB

6.2 | CiyuaiiHple SKCIIEPHUMEHTHI (OIBITHI) M CIy4ailHbIE COOBITHA. DJIeMEHTapHBIE COOBITHS
(ucxonsl). BeposTHOCTh ciyyaiiHOro coObITHsS. baM30cTh 4YacTOTBI M BEPOSTHOCTU
coOpiTuii. Cryd4aifHble OINBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH  COOBITHSIMHU.
BeposiTHOCTH cOOBITHI B OIIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3 | Omepanuu Hax COOBITHSMHU: TepeceueHue, 00beINHEHHE, MPOTUBOIOIOKHBIE COOBITHSI.
Huarpammsl Diinepa. opmyna caoKeHUs BEPOATHOCTEN

6.4 | YcioBHas BEpOATHOCTb. Y MHOKEHHE BEpOSTHOCTEH. JlepeBo CciaydaiiHOro 3KCIEpUMEHTA.
dopMmyina moaHOM BepoaTHOCTH. HezaBucumblie cOOBITHS

6.5 | KombunaropHoe npaBuio ymHoxeHus. IlepecranoBku u akropuan. Yucno coueTaHuil.
Tpeyronbuuk Ilackans. @opmyna 6bunoma HeroToHa

6.6 | bunapHbIil cilyyaiiHBIN ONBIT (MCHBITAHME), YCIEX W Heynaua. HezaBUCHMBbIE HCIIBITaHUS.
Cepusi HE3aBUCHUMBIX HCIBITAaHUN 70 mepBoro ycrexa. Cepusi HE3aBUCHUMBIX HCIBITaHUI
bepuymn

6.7 | Cnyuaiinas BenwunHA. PacmpeneneHue BeposTHOCTEH. Jluarpamma pacrpeiencHus.

HpI/IMCpBI pacnpeneneHHﬁ, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHMAIIBHOE
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11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
S) Teopus BEpOsATHOCTEN U CTATUCTHKA

YuciaoBbie XaAPaKTCPUCTHUKU CJIy‘-I&ﬁHbIX BCIIMYHUH: MAaTCMaTU4YCCKOC OXKHIAHUC,
AUCIICpCUd W CTAaHAAPTHOC OTKIOHCHHE. HpI/IMepBI IIPUMEHCHUA MAaTEMATHUYCCKOI'O

OXHJaHusg, B TOM YHCIC B 3ajgadax H3 HOBCGI{HCBHOf/’I KU3HH. MarteMaTH4ecKoe

> OXKHMJIaHWE OWHApPHOW CIydyaiHOW BeTWYMHBIL. MaTeMaTH4ecKoe OXXHIAHHE CYMMBI
CIy4allHBIX BEJIMYMH. MareMaThyecKkoe OXXHIAHUE M JUCIEPCUs] T€OMETPUUYECKOTO M
OMHOMUAIBHOTO pacIpeieIeHH

£ 5 3aKoH OOJBIIMX YHCET M €r0 POJIb B HayKe, MPHUPOJIe U oOIIecTBe. BEIOOpOUHBINH METO

HCCIIeJOBaHUH

IIpumepsl HENPEPBIBHBIX CIIy4alHbIX BEJIWUYUH. [IoHATHE O IIIOTHOCTH paclpeneacHus.
5.3 3ajayy, NpPUBOASAIIME K HOpMalbHOMY pactpeneneHuto. IloHstue o HopMaibHOM

pacipeaciICHuu

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pPe3yJIbTATAM OCBOCHUS
NMPOBEPSAEMOro | OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus
TpeOOBaHMSI

1 BnageHnue Mmeronamu 10Ka3aTenbCTB, aNTOPUTMAaMU DELIEHUS 3a7ad; yMEHHE

(GbopMynIpoBaTh U ONEPUPOBATH MOHATUSMU: ONpEAEIEHUE, aKCUOMa, TEOpeMa,
ClIeICTBUE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYITUPOBKH;
NPUMEHITh HX; yMeHue (GOpMyaupoBaTb O0OpaTHOE U MPOTHUBOIOIOKHOE
YTBEPXKICHHUE, NPUBOJUTH INPUMEPHI U KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ
MaTeMaTHYeCKOM MHIYKIMH; IPOBOJUTH JOKa3aTeNbHbIE pPACCYKIEHUS IpU
pelIeHnN 3ajja4, OLEHUBATh JIOTUYECKYIO MPABUWIBHOCTh PACCYXICHUW; YMEHHE
ONEepUPOBaTh MOHATUSMHU: MHOXECTBO, IIOJIMHOKECTBO, OINEpAllUd  HaJ
MHOKECTBaMU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jis
OINMCaHUs PEATBHBIX MPOILIECCOB U SBJICHUN U MPHU PEIICHUU 33]ad, B TOM YHCIIEe
U3 JpYyrux YyueOHbIX MpPEIMETOB; yMEHHE ONepupoBaTh MOHATUAMHU: Tpad,
CBs3HBIN Tpad, nepeBo, MUK, rpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh |
OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMM; MCIIOJIB30BaTh Ipadbl MPH pEIICHUH
3a/a4y

2 VMmenune ONEpHUPOBATH NOHATUAMMA: HATYPAJIBHOC YHUCJIO0, HEI0C YUCIIO, CTCIICHL C
LEJIBIM ITOKA3aTCJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHL C PAallMOHAJIbHBIM
IIoKa3arejiceM, CTCIICHb C e CTBUTEIILHBIM I1O0Ka3aTeciieMm, J'IOl“apI/I(I)M quciia,
CHUHYC, KOCHMHYC W TaHTCHC MPOU3BOJIBHOI'O 4YHCJIA, OCTAaTOK II0 MOIYIIIO,
palluOHAJIBHOC YHUCJIO, HPppAOUOHAIIBHOC 4YHCIO, MHOXCECTBA HATYpPaJIbHLIX,
HEJIbIX, PAalUOHAJIbHBIX, )IefICTBPITeJIBHBIX YUCClI;, YMCHHE HCIIOJIb30BATh
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MpU3HAKU AOCIMMOCTH, HauMEHbBIIIUN O6IJ.IPII>1 JACIUTECIIb U HAUMCECHBUIICC 06mee
KpaTHOe, aropuT™M EBKIMIAa MpH pemieHud 3a1ad; 3HAKOMCTBO C pa3IMYHBIMH
MO3MIIUOHHBIMU CUCTEMAaMH CUHUCIICHUA;, YMCHHC BbIIIOJHATL BBIYUCIICHUC
3HaYCHUH © TpeoOpa3oBaHUsl BBIPAKCHHH CO CTENEHSAMH W JiorapudmMamu,
peoOpa3oBaHus APOOHO-PAIlMOHANLHBIX BBIPAKCHHI, YMEHHE OIEpUPOBATH
MOHSATHUSIMHU: MOCJIeIOBATEIBHOCTbD, apupmMeTHIecKas nporpeccus,
reoMeTpHUecKass IMporpeccusi, OECKOHEYHO yOBbIBaioOmass TeOMETpUYeCKas
Mporpeccus; YMEHHE 3a/1aBaTh IMOCIEA0BATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHUE OTIEPUPOBATH MOHATUSIMHU: KOMILIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMILICKCHBIE YHCIIa, MOJYJb U apTyMEHT KOMILICKCHOTO YHCIIa,
¢dbopMa 3amucu KOMIUIEKCHBIX 4YuceN (TeOMETpUYEeCcKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMEThb NPOU3BOAUTH  apu(METHUECKUE  JCHCTBUS  C
KOMINJICKCHBIMH YHUCJIaMH; TPHUBOJUTL IMPUMCPLI HCIIOJIB30BAHHUA KOMIIJICKCHBIX
YHCENT, ONIEPUPOBATh MOHATUSAMU: MaTpuia 2X2 u 3x3, oNnpenenuTellb MaTPHIIbI,
TCOMETPUUYECKUN CMBICT ONPEICITUTEIs

YMeHue OIICPUPOBATH IIOHATHUAMMU: palrOHAJIbHBIC, HppanvoOHaJIbHBIC,
IIOKa3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/IquKI/Ie, TPUTOHOMCTPUUCCKHC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHC OICPpHUPOBATH IMOHATHAMMU:
TOXACCTBO, TOXIACCTBCHHOC Hp€06pa3OBaHI/I€, YpaBHCHHUE, HCPABCHCTBO, CUCTCMA
ypaBHeHI/Iﬁ 1 HCPABCHCTB, PaBHOCHUJIBHOCTD ypaBHeHPIﬁ, HCPAaBCHCTB U CUCTCM;
YMCHHUC pCIIATh YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IMOMOLIBIO PA3JIMYHBIX
HpI/IéMOB; peuiate YpaBHCHUA, HCEPABCHCTBA W CHCTCMbI C IIApaMCTPOM;
IMPHUMCHATH YpaBHCHUA, HCPaBCHCTBA, ux CHCTCMBI JJIsL peICHUA
MATCMAaTHYCCKUX 3aJlad W 3aJa4 M3 Pa3JIUYHBIX obnacreit HAayKu U peaHLHOﬁ
KHU3HHU

YMeHue  omnepupoBaTh  MOHATHAMHU:  (YHKUMSA, 4YETHOCTh  (PYHKLUH,
MEPUOIMYHOCTD (DYHKIIUH, OTPAHMYEHHOCTh ()YHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (YHKLIMH, HauOoiblllee W HAaUMEHbIee 3HAYeHHs (YHKIMU Ha
MIPOMEXYTKE, HeNpepbIBHas (YHKIIHMS, aCUMIITOTHI Ipadrka QYHKIMH, NepBas U
BTOpasi NpOM3BOJAHAS (YHKLIMH, TE€OMETPUUECKUH U (U3NYECKUH CMBICT
MIPOM3BOJIHOM, TepBOOOpa3Has, OINpenei€HHbI MHTErpaj; yYMEHHE HaXOJUTh
acCUMITOTHl Tpaduka (QYHKIMH; yMEHHE BBIYUCIATH HPOU3BOJIHBIE CYMMBI,
MIPOM3BE/ICHUS, YAacTHOIO W KOMIO3MIIMK (PYHKIMHA, HaXOOUTh YypaBHEHUE
KacaTenbHOM K rpaduky (QyHKIOMM; yMEHHE HaXOIUTh IPOU3BOJHBIE
JJNIEMEHTapHbIX  (YHKIUI; yMEHHME  HCIOJIb30BaThb  MPOU3BOJHYIO IS
ucciesoBaHus (QyHKIMH, HaXoIuUTh HaWOONbLIME W HAUMEHbIINE 3HAYCHMS
GyHKIUH; CTPOUTH Tpa@UKW MHOTOYJIEHOB C HCIOJB30BaHHWEM ammapara
MaTEMaTHYECKOr0 aHalW3a; MPUMEHATh NPOU3BOAHYIO I HaXOXKICHUS
HaWIYYILEro peleHusl B NPUKIAIHbIX, B TOM YHCJIE COLUATbHO-IKOHOMUYECKUX
u (uznueckux 3ajnadax; HaXOIUTh IUIOMAAM U OOBEMBI (QUIYp C MOMOILBIO
MHTErpaa; NpuBOAUTH MPUMEPHI MATEMATUYECKOTO MOJIETUPOBAHUS C TOMOUIBIO
muddepeHranbHbIX YpaBHEHUH

YMmenue onepupoBaTh NOHATUAMU: rpaduk QyHKUIMM, oOpaTHas QyHKIMS,
KoMrno3uuus  QyHKIMHA, JuHeWHas ~ QyHKOUSA, KBajpaTHuHAs — (QyHKIMS,
panoHanabHas (pyHKUHMSA, CTeTeHHas (YHKIMs, TPUTOHOMETpUUYECKHUEe (YHKIIUH,
oOpaTHbIe TpUTOHOMETpHUUYeCcKHe (YHKIMHU, NoKa3aTenbHas U Jiorapudmuueckas
GyHKIIMM; YMEHHE CTpPOUTh TIpadUKU HW3YYEHHbIX (YHKIUH, BBIIOJIHATH
npeoOpa3oBanusi rpaduKoB (QYyHKIUHM, HCIONB30BaTh TpapUKU Uil H3yYeHHUS
MPOLIECCOB W 3aBUCUMOCTEH, MpH pEIIeHWH 334ad U3 JPYrux Y4eOHBIX
NPEIMETOBH 33Ja4 M3 pealbHON XHM3HM; BhIpaKaTh (HhOpMyJIamMH 3aBUCHMOCTHU
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MEXy BeTMUYMHAMM; HCII0JIb30BaTh CBOWCTBA U TpaQuKU QYHKIUN I peIICHUS
yYpaBHEHH, HEPABEHCTB U 3a/1a4 ¢ lapaMeTpaMu; n300pakaTh Ha KOOPAUHATHOMN
IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3a/1a4l Pa3HBIX THIOB (B TOM YKCIE Ha MPOLIEHTHI,
J0JIM W YacTH, Ha JBIDKEHHE, paboOTy, CTOMMOCTh TOBApOB M YCIYT, HAaJOTH,
3ajaud M3 O0JAacTU YIpaBieHHUs] JUYHBIMU U CEMEMHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX CHUCTEMBI I10 YCIOBHIO
3a/layM, HCCJIeOBaTh IOJYyYEHHOE pEIIeHHE W OICHMBATh MPaBIONOJ00HOCTD
pe3yJIbTaTOB; YMEHNE MOJIETIMPOBATh PEAJIbHBIE CUTYALIUU HA S3bIKE MaTEMATHKU;
COCTaBJISITh BBIPAXKECHUS, YPaBHEHHs, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBHUIO
3a/la4M, HCCIEN0BaTh IIOCTPOECHHBIE MOJENINM C HCIOJIb30BAHMEM alapara
areOpbl, UHTEPIPETUPOBATH MOTYYCHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeAaHee apudMeTHuecKoe, MeaAuaHa,
HauOoJiblllee W HaMMEHbIIEe 3HAYEHUs, pa3Max, MAUCIEepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMalMIO, NPEJCTAaBICHHYI0 B TallMLax, Ha JAudarpaMMmax, TIpadukax,
OTPaXKAIOIIyI0 CBOMCTBA PpEANBHBIX IPOLIECCOB M SBJICHUW; IPEACTABITH
MHGOpPMALIMIO ¢ TOMOIIBI0 TaOIMIl U JAUWArpamMM; HUCCIEOBaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM IpaUUECKUX METO/O0B U 3JIEKTPOHHBIX
CpeAcTB; rpadUYecku MCCIE0BATh COBMECTHbIE HAOIIOJEHHUS C IIOMOIIbBIO
JarpaMM pacCEeUBAHMS U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4dailHbII ONBIT W CilydaiiHoe coObITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C
UCIOJb30BaHUEM TIpaUUYEeCKUX METOJO0B; MPUMEHATh (OPMYIIBI CIOXKEHUS U
YMHOXXEHUS BEPOSATHOCTEH, (hOpMYITy OJTHON BeposTHOCTH, (hopmyny bepHymm,
KOMOMHATOpHblEe (akThl U (OPMYJIBI; OLEHUBATh BEPOSTHOCTU pealibHBIX
COOBITHI;  yMEHHE  ONEepUpOBaTh  MOHATUSAMH:  CIy4ailHas  BEJIUYMHA,
pacnpeielieHue BEpPOATHOCTEM, MaTeMaTHUYeCKOe OXKUIAHHWE, JUCHEpCUs U
CTaH/IapTHOE OTKJIOHEHHE CIydyallHOW BeNWYUHBI, (QYHKIUU paclpeaeiacHus u
IJIOTHOCTU PaBHOMEPHOIO, IIOKA3aTEIbHOIO M HOPMAJIbHOIO PACIPEICICHU;
YMEHHE HCIIOIb30BATh CBOMCTBA W3YYEHHBIX pACHpPEACIICHHN I peuIeHUs
3aJja4; 3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIMX YHCEI, METOJbI BEIOOPOUHBIX
UCCIIEIOBaHUM; yMEHHE MPUBOAUTH IMPUMEPHI MNPOSBICHHUS 3aKOHA OOJBIIMX
qyucel B NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHME OIEpUpPOBaTh
MOHATUSAMM: COYETaHUE, IIEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO NIEPECTAHOBOK;
6uHom HplOoTOHA; yMeHHe MPUMEHATh KOMOMHATOpHBIE (aKThl U PACCYKICHHS
JUIS pelleHus 3a/lady; OLEHUBATh BEPOATHOCTU PEATbHBIX COOBITHUI; COCTABIATH
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATD NOJIYYEHHBIH PE3YJIbTAT

YMeHue onepupoBaTh NOHATHUSAMU: TOYKA, MpsMasi, IJIOCKOCTb, NMPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMUMHA yIJa, MJIOCKUHA YroJl, JBYTpaHHBIA yroi, TpEXTpaHHBINA
YTOJ, CKpPELIMBAIOLIUECS MpsIMble, MapaJlIeIbHOCTh U MEPHEeHIUKYISIPHOCTD
OpSMBIX M IIJIOCKOCTEH, Yrol MEXAYy MpSIMBIMH, YOI MEXIy HpsSMOi H
IJIOCKOCTBIO, YIOJl MEX]Y IJIOCKOCTSMH, PACCTOSIHHME OT TOYKHU JI0 TUIOCKOCTH,
paccTosiHuE MEXIy INPSIMBIMU, PAacCTOSIHME MEXAY IUIOCKOCTSMHU; YMEHHE
HCIIOJIb30BATh MPU PEIICHUH 3a/1a4 U3y4YeHHbIe (PaKThl U TEOPEMBI INITAHUMETPUU;
YMEHHE OIICHHBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIU C IMOMOIIbI0 T€OMETPUYECKUX MOHSITHUH U BEIUYUH,
pelaTh CBA3aHHbIE C HUMU IPAKTUYECKHE 3a/1a4H

10

YMeHue omnepupoBaTh IMOHATHUSAMHU: IUIOIAAbL (Urypsl, 00bEM (urypsi,
MHOTOTPaHHUK, TNPaBUIbHBIH MHOTOIPAaHHUK, CEUYEHHWE MHOTOIpaHHHKA, KYO,
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napajuiefienunena, Mpu3Ma, nupamMuaa, (Gurypa ¥ TOBEPXHOCTh BpallICHUS,
UWIMHIP, KOHYC, miap, cdepa, miom@aab cdepbl, IUIOMIATb [OBEPXHOCTH
NUPaMU/bl, TPU3MBL, KOHYCa, LMIMHIApPA, O00BEM Kyba, NPSIMOYTOJIBHOTO
napajuiejenunena, TupaMuabl, OTpU3Mbl, TUWIMHAPA, KOHYyca, l1apa, pa3BEpTKa
IIOBEPXHOCTHU, CEUEHNUsI KOHYCA U LIMJIMHAPA, [apajlieIbHble OCH UJIM OCHOBAHUIO,
ceueHue mapa, IJIOCKOCTh, Kacawomascs cdepbl, HUIUHApPA, KOHYCa; YMEHUE
CTPOUTH CEYEHHWE MHOTOTPAaHHHUKA, H300pa)kaTh MHOTOTPAaHHHMKH, (QHUTYpBHI U
MIOBEPXHOCTH BpALIEHUS, UX CEUYEHHMs, B TOM YHUCJIE C MOMOUIBIO 3JIEKTPOHHBIX
CpEACTB; YMEHUE IPUMEHSATH CBOMCTBA T€OMETPUUECKUX (PUTYP, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAesieHUusT H3y4yaeMbIX (Uryp, BBIIBUTATh THIOTE3BI O
CBOWCTBAX M NpPU3HAKAX TEOMETPHUECKUX  (GUryp, OOOCHOBBIBATHMIN
OIpOBEpraTh HMX; YMEHHE MPOBOJIUTH KIacCHUPHUKALUIO (UTyp TO pa3IU4HbIM
IIPU3HAKaM, BBIIIOJIHITh HEOOXOIMMBIE JJOTIOJIHUTENbHBIE TOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSAMU: ABHKEHHE B MPOCTPAHCTBE, MapauleIbHbIN
IIEPEHOC, CHMMETpHUsT Ha IUIOCKOCTH M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10a00us, MoA0OHbIE (DUTYpPhl; YMEHHUE PAaclO3HaBaTh paBHbIC U
nofo0HbIe (UTYpB, B TOM 4HCIE B TPHUPOJAE, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BaTh I'€OMETPUYECKUE OTHOIIEHHUS IpU pPElIeHUH 3a/lady; HaXOIUTb
reOMEeTPUYECKUE BETUUUHBI (IJIMHA, YOI, IIOAadb, 00bEM) IIPU PELICHUH 3a7a4
U3 JIpyruxX Y4eOHBIX NPEIMETOB U W3 PEAJbHOW >KU3HU; yMEHHE BBIYMCIATH
reOMETPUYECKHE BEIMYMHBI (UIMHA, YroJ, IUIom@aab, OO0BEM, IJIOIAAb
MIOBEPXHOCTHU), HCIOJIB3Ysl H3ydeHHbIe (OpMYyNIBl M METOIbl, B TOM 4HCIE:
IUIOU[a/lb TIOBEPXHOCTH NUPAMMJIbI, NPU3MbI, KOHYyca, LWIMHApA, IUIOIIA]b
cdeprl; 00bEM Kyba, MPAMOYToJbHOIO Napaijelenunena, TUpaMuibl, TPU3MBbI,
MWIMHApA, KOHYCa, IIapa; yMEHHE HaXOIUTh OTHOIIEHHE O0BEMOB IMOJTOOHBIX

¢uryp

12

YMeHue onepupoBaTh NOHATUSAMU: MPSAMOYIOJIbHAs CUCTEMA KOOPJAUHAT, BEKTOP,
KOOp/AMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BE/ECHHE
BEKTOpa Ha 4YHCJIO, Pa3jIoKEHUE BEKTOpa MO 0a3uCy, CKAISIPHOE IPOU3BEICHUE,
BEKTOPHOE IPOU3BEACHUE, YTOJ MEXAY BEKTOpaMH; YMEHHE HCII0JIb30BATh
BEKTOPHBIH M KOOPJAMHATHBIN METOJ MJsi PELIEHUS T'€OMETPUYECKUX 3aJad U
3aJa4 ApYrux y4eOHBIX NPEeIMETOB

13

YMeHue BbIOMpATh MNOAXOIAIIMNA METOJ JUIsl pElleHus 3aJauyd; MOHMMAaHUeE
3HaYMMOCTH MaTeMaTHKHU B U3YUEHUH MPUPOIHBIX U OOIIECTBEHHBIX NMPOLIECCOB U
SIBJICHUH; YMEHHE PAClO3HABATh MPOSBICHNE 3aKOHOB MATEMATHKU B UCKYCCTBE,
YMEHUE MPUBOIUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCHUHCKOW U
MHPOBOM MaTeMaTU4ECKON HAYK1
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IHEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPSAEMBIX HA EI' I1O

MATEMATHUKE
Kox | IIpoBepsiemblii 3jieMEHT CO/IepPKAHUSA
1 | Yucna u BeIYUCIICHUS
1.1 | HarypaubHble u nensle yncia. [Ipu3Haky 1eIMMOCTH LETIbIX YHCET
1.2 | Panmonaneubie yncna. OOBIKHOBEHHBIC M JIECATUYHBIC TPOOH, MPOILECHTHI, OECKOHECYHBIC
NepuoInYeckue Apoou
1.3 | Apudmernyeckuii KOpeHb HATypaabHOU cTeneHu. [leficTBus ¢ apuMeTHIECKUMHU KOPHSIMH
HATypaJbHOW CTENEHU
1.4 | Crenenp ¢ nenbiM mnokasateneM. CTeneHb € palMOHAIBHBIM TOKa3aresneM. CBOHCTBa
CTETIeHU
1.5 | Cunyc, KOCHHYC M TaHI'€HC YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
1.6 | Jlorapudm ymucna. JlecaTuynbie U HaTypajIbHbIE JOrapru(MbI
1.7 | HeiictBurenbHpie 4mcia. ApupMETHUECKHE ONEpald C JCHCTBUTEIBHBIMH YHCIAMH.
[TpubnuxEHHbIE BBIYMCICHUS, NpPaBUJIA OKPYIJIEHUs, NPUKUAKA M OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 | IlpeoOpa3oBaHue BEIpOKCHUI
1.9 | KomruiekcHble yncna
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | Uensle u npoOHO-paIioHaIbHbIE yPaBHEHUS
2.2 | UppaunoHaabHbIE YpaBHEHHS
2.3 | TpuroHomeTpuueckue ypaBHEHUs
2.4 | IlokasarenbHble U JorapuMuIeckne ypaBHEHHUS
2.5 | Lensle u qpoOHO-paliMoOHaIbHBIC HEPABEHCTBA
2.6 | UppanmroHanbHbIE HEPABEHCTBA
2.7 | TlokazarenpHbIC U JIOTApU(DMUICCKUE HEPABEHCTBA
2.8 | TpuroHomeTpuueckrue HepaBeHCTBA
2.9 | CucTteMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | YpaBHeHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 | MaTpuiia cucTeMbl TMHEWHBIX YpaBHEeHUH. OnpeeTnTenh MaTPUILIBI
3 | OyHkmu U rpaduku
3.1 | ®ynkuus, cnocobs! 3ananus ¢yHkuuu. I'padux pyHkiuu. Bzaumao oOpatHble QyHKIUH.
Yérapie 1 HeuéTHbIe QyHKIuU. [leprognmueckue QyHKIMM
3.2 | Obnacte ompeneneHuss U1 MHOXecTBO 3HaueHMH ¢yHkumu. Hymn ¢ynxmun. [Tpomexytku
3HAKONOCTOSTHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHue QyHKIIMM Ha POMEXKYTKE
3.3 | Crenennas (yHKIUS C HATypaJdbHBIM W IICNIbIM IOKa3zareiaeMm. EE cBoiicTBam rpaduk.
CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 | Tpuronomerpudeckue QyHKIUH, UX CBOWCTBA U TpadUuKn
3.5 | Iloka3arenbHas u Jorapupmudeckas GyHKINUU, X CBOMCTBA U rpaduKu
3.6 | Touku pa3peiBa. AcuMnTOTH rpadukoB (GyHKmiA. CBoWCTBa (QYHKIHH, HEMPEPHIBHBIX HA
OTpE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHM [TOCIIEN0BATEIBHOCTEN
3.8 | Apudmernueckas u reoMeTpruecKas nporpeccun. @opMyIia CI0KHBIX MPOIEHTOB
4 | Hauaia MaTeMaTHYECKOro aHAJIN3a
4.1 | IlpousBoanas pynkuuu. Ilpon3Boanble 351eMeHTapHbBIX QYHKIUI
4.2 | IlpumeHeHHe NMPOU3BOAHOM K MCCIEIOBAaHUIO (YHKIMHA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
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Haxoxaenne HauboIbIIIero 1 HaMMEHbIIIEro 3HaYeHHs (PYHKIIUY HA OTPE3Ke

4.3 | IlepBooOpaznas. MHTETpan
5 | MHoxecTBa U JIOTUKA
5.1 | MuoxecTBo, onepanirii HaJi MHOkecTBaMu. Jluarpammel Diiniepa — Benna
5.2 | Jloruka
6 | BeposTHOCTB M cTaTUCTHKA
6.1 | OnucarenbHasi CTATUCTHKA
6.2 | BepositTHOCTD
6.3 | KomOunaropuka
7 | 'eomeTpus
7.1 | ®urypsl Ha IJIOCKOCTU
7.2 | IlpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOTpaHHUKH
7.4 | Tena v MOBEPXHOCTH BpaIICHUS
7.5 | KoopnuHaTel U BEKTOPHI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa 1 Hauaa MmareMaTHueckoro ananusa. Hukonasckuit C.M. u ap. (10-11)
(bazoBwrii/ Yrmyonénnsiii) AkuuoHnepHoe obmectBo «M3narenberBo «IIpocBermenue

METOAUYECKHUE MATEPHAJIBI 1JIsA YYUTEJISA
https://ptlab.mccme.ru/vertical

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://ptlab.mccme.ru/vertical
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