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IlosicHuTeIbHAA 3aNIHCKA

Pabouas nporpamma y4eGHOTO Kypca «BeposTHOCTD M CTaTUCTHKA YIITyOJISHHOTO YPOBHS
st ooyqaromuxces 10-11-x kmaccoB 'BOY mkonbr Ne 484 pazpaborana B COOTBETCTBUU C
TpeOOBaHUSAMU:

o ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
deneparny;

e mnpukaza Munobpaayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepaTbHOro
roCyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa CPeIHEro 00LIero 00pa3oBaHMs»
(c U3MEHEHUAMHU, BHECEHHBIMU ITpHKa30M MuHmpocsenieHus ot 12.08.2022 Ne
732);

o mnpukaza Munnpocsenienus ot 18.05.2023 Ne 371 «O06 yrBepxaenuu deaepaibHON
00pa3oBaTeIbHON MIPOrpaMMBbl CpeTHEr0 001Iero 00pa3oBaHUmY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka
OpraHu3aluK U OCYIIECTBIEHUS 00pa30BaTeIbHON JeSITEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM TPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HAyaJIbHOTO 00IIEr0, OCHOBHOI'O OOIIEro M CPeTHEro 001iero 00pa3oBaHus;

o CII2.4.3648-20 «CanutapHO-31THAEMUOJIOTHUECKUE TPEOOBAHUS K OPraHU3aIUSIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03/J0POBJICHHUS AE€TEH U MOJIOJACKU»,
YTBEP)KICHHBIX TIOCTAHOBJIIEHUEM TJIABHOTO caHuTapHOoro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 « urneHn4yeckre HOPMAaTUBBI i TPEOOBAHUS K 00ECTICUCHHTO
0e301acHOCTH U (WiIK) O€3BPEAHOCTHU AJIs UeloBeKa (aKTOPOB Cpeabl OOUTaHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne
2;

e KOHIENIIMY Pa3BUTH MAaTEMaTHYECKOTO 00pa30BaHMsI, YTBEPKICHHON
pacniopsbkenueM IIpaBurensctBa ot 24.12.2013 Ne 2506-p;

e yu4eOHOTO MIaHa CPETHETO 00IIeTro 00pa3oBaHus, yTBepkKAeHHOTO npukazoM [ bOY
mikosiaNe 484 or 01.09.2025 Ne 410-oy «Y1Bepxkaeaue OOII no @OOID»;

e (enepanbHOI paboyeil mporpaMMbl yueOHOTo Kypca «BeposTHOCTb U CTaTUCTHKAY,
KOTOPBII BXOJUT B cocTaB yueOHOro npeamera «MaremaTukay.

PaGouas mporpamma opreHTHPOBaHA Ha LIE€JIeBbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(dhenepanbHON paboyeil mporpaMMe BOCIIUTaHMS U B pabodeit mporpamme Bocriutanusi [ bOY
mkosbl Ne484.

Pabouas nporpamMma yueOHOTro Kypca «BeposiITHOCTb M CTaTUCTUKA» YIITyOJIEHHOTO YPOBHS
st obyqaromuxes 10-11-x kimaccoB pazpaborana Ha ocHoBe DerepaIbHOr0
rOCY/IapCTBEHHOTO 00pa30BaTENIFHOTO CTaHIapTa CPEAHEro 00IIero oopa3oBaHus, C y4eTOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHYECKOMY 00pa30BaHHUIO, U
TpaauLui poccuiickoro oopasoBanus. Peanuzaius nporpaMMbsl 00ecrieurBaeT OBJIaJICHUE
KITIOYEBBIMH KOMIIETEHIMSIMU, COCTABIISIOIINMU OCHOBY JIJIsl CAMOPA3BUTHSI U HETTPEPBIBHOTO
00pa3oBaHusl, IIETOCTHOCTh OOLIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIIEHOTO Pa3BUTHS
JTUYHOCTH O00YJarOIIHUXCSI.

VYueOHblil Kypc «BeposSiTHOCT M CTAaTHCTHUKA» YIIyONEHHOTO YPOBHS SIBIISCTCS
IPOAOIDKEHUEM M Pa3BUTHEM OJHOMMEHHOrO Y4eOHOro Kypca yriiyOJ€HHOrO YpOBHS Ha



YpOBHE cpeHero obuiero oopa3zoBanus. Y4eOHbIN Kypc mpenHa3HayeH a1 GOpMUPOBAHUS Y
00y4aroluXcsl CTATUCTUYECKONW KYJIbTYpPhl U TMOHUMAHUS POJM TEOPUHM BEPOSITHOCTEH Kak
MaTEMaTHYECKOI0 HMHCTPYMEHTA Ul U3yUEHUs CIydailHbIX COOBITUM, BETMYMH U IIPOLIECCOB.
[Tpu u3ydeHnun Kypca o0oramarTcs NpeACcTaBICHNs 00YJalOUINXCsl O METOaX HUCCIICIOBAHUS
W3MEHYUBOTO MHpa, Pa3BUBAETCS NMOHUMAaHUE 3HAYUMOCTU M OOLIHOCTHM MaTEeMaTHYEeCKHX
METOJIOB TO3HAHMS KaK HEOThEeMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO- HAay4YHOIO
MHUPOBO33PEHUS.

Copepxanuie yueOHOrO Kypca HaIllpaBJICHO Ha 3aKpEIUIeHUEe 3HAHUM, MOTyYEeHHBIX MPU
M3YyYEHHUH Kypca Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, U HA Pa3BUTHE TPEACTABICHUI
0 CIIy4yallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKAY HUMH Ha BaXXKHBIX NPUMEPAX, CIOKEThI
KOTOPBIX MOYEPIHYTHl U3 OKpYXaromero mupa. B pesynprate y oOydarommxcs TOJKHO
chopMUpOBaTHCA NPEICTABICHUE O Hanbosee ynoTpeOUTENbHBIX U OOIINX MaTeMaTHUYeCKUX
MOJIEJISIX, UCTIOJIb3YEMBIX ISl OMTMCAHUS aHTPOIIOMETPUYECKUX U AeMOrpaduIeCKUX BEIUYUH,
MOTPEUTHOCTE B pa3IMYHBIE pPOJIa M3MEPEHUSX, IMTEILHOCTH O€30TKa3HON paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHHUU U MPOLIECCOB B OOIIECTBE.
Y4eOHblii Kypc sBiseTcs 0a3oi UIsi OCBOEHUS BEPOSITHOCTHO-CTATUCTHUECKUX METOJIOB,
HEOOXOIUMBIX CIEUHUATNCTaM HE TOJBKO WHXXEHEPHBIX CIENHUaIbHOCTEH, HO Takke
COIIMAIBHBIX W TICUXOJOTHYECKUX, IMOCKOJIbKY COBPEMEHHBIE OOIIECCTBEHHbIE HAyKH B
3HAYUTEIIFHON Mepe UCIOB3YIOT amlmapaT aHajiu3a OONbIINX JaHHBIX. L[eHTpanbHyr0 YacTh
y4eOHOro Kypca 3aHUMaeT 00CykKIeHHe 3aK0Ha OONBIINX Ynced — GyHIaMEHTAIbHOTO 3aKOHA
MIPUPO/IBI, UMEIOIIIET0 MAaTEMATUYECKYIO (POpMaTH3AIHIO.

B cooTBeTcTBUM C yKa3aHHBIMHU LENISIMU B CTPYKType yuyeOHOro Kypca «BeposTHOCTh U
CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BbIJEIEHBl OCHOBHBIE COJAEpKAaTENIbHbIE JIMHUM:
«CrnyyaifHble COOBITUS U BEPOSTHOCTU» U «CiydaifHble BETMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JIMHUH B y4eOHBIM Kypc BKJIIOUEHBI 3J€MEHThl TEOpUH IpadoB U
TEOpPUHN MHOXECTB, HEOOXOJMMBbIE JUIsl IOJIHOIIEHHOIO OCBOEHHMS MaTepuaja JaHHOIO
y4e0HOro Kypca U CMEXHBIX MaTeMaTUYECKUX YU€OHBIX KypCOB.

Copnepxanne nuHuM «CiydaifHble COOBITHS M BEPOSTHOCTH» CIYXKUT OCHOBOHM st
(GbopMUpOBaHUS TPEJCTaBICHUM O pacHpelesieHnd BEpOSATHOCTEH MEXIy 3HaYeHUSIMU
CIIy4alHbIX BEIWYMH. BakHYyI0 4acTh B 3TOM COJEp>KATEJIbHOW JIMHUM 3aHUMAET U3Yy4YCHHE
Te€OMETPHUECKOr0 U OMHOMHMAIBHOTO PACHpPEeNeHH U 3HAKOMCTBO C UX HENpPEepPhIBHBIMU
aHaJIoraMu — I10Ka3aTeJIbHbIM U HOPMaJIbHBIM PaCHpeAcIICHUSIMHU.

TeMsbl, CBI3aHHBIE C HEMPEPHIBHBIMU CIYYaUHBIMUA BEJIMYMHAMHU U PACIPEICICHUSIMU,
aKIEHTUPYIOT BHUMAHUE OOYYArOIIMXCS HAa OMUCAHWHM U U3YUYCHUU CIyYalHBIX SBICHUH C
MTOMOIIIbIO HEMPEPBIBHBIX (QyHKIHM. OCHOBHOE BHHUMAHHE YJEISETCS IMOKA3aTeIbHOMY H
HOPMAaJIbBHOMY PACIIPEACICHUSIM.

B ydeOHOM Kypce mpenycMaTpuBaeTCsl O3HAKOMHUTEIbHOE H3YYEHHE CBSI3U MEXAY
CIIy4aliHBIMHM BEJIMYMHAMU U OMKCAaHUE 3TOW CBS3U C MOMOIIbIO KO3 (pUlleHTa KOppeasiun
U €ro BBIOOPOYHOTO aHajora. DTH AJIEMEHTHI COJAEP)KaHHs Pa3BUBAIOT TeMy «JlMarpamMMel



pacc€uBaHus», U3YUCHHYIO Ha YPOBHE OCHOBHOI'O 0611161"0 O6paSOBaHI/I$I, U BO MHOI'OM
OIIMPArOTCA Ha CBCACHUA U3 KYPCOB aﬂre6pbl N TCOMETPHH.

Emé oqun aneMeHT copepxaHusi, KOTOPBIN MpeiaraeTcsa Ha 03HaAKOMHUTEIILHOM YPOBHE
— TIOCIIEOBATEIHHOCTh CIYYaWHBIX HE3aBUCHUMBIX COOBITHI, HACTYMAMOIIUX B CIUHUILY
BpeMeHH. O3HaKOMIIGHHE C pacIlpe/eliCHHEM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITUH
HOCHUT Da3BUBAIOIIMN XapakTep W SBISETCS aKTyaldbHBIM i OYyIylIUX aOUTYpHEHTOB,
MOCTYHAIONIMX Ha Y4eOHble CIENUaTbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HayKaMH,
TICUXOJIOTHEH U yIpaBICHUEM.

Ha m3yuenue ydge6HOrO Kypca «BeposSTHOCTh M CTATHCTHUKA» Ha YrIyOJICHHOM ypOBHE
otBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hemenio), B 11 kimacce — 34 ygaca (1 yac B
HEJICITIO).

I[JI?I pcam3anuu nporpaMmbl UCIIOJIB3YIOTCA y‘~I€6HI/IKI/I, JONYIICHHBIC K MCITOJIb30BAHHIO
MIPH peaIU3aluU UMEIOIINX FOCYJAPCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeIbHBIX IPOTPaMM
HAYaJIbHOTO 00IIEero, OCHOBHOTO OOIIETro, CPEIHETo 00IIero 00pa3oBaHusl OPraHU3AIHSIMH,
OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO ACSITEIBHOCTD, IPUKa30M MUHIIPOCBEUICHUS OT

21.09.2022 Ne 858 (¢ M3BMEHEHUSIMU U JOTIOJHEHUSMHU MPUKa3 MUHIIPOCBEIIEHUS OT
21.05.2024 Ne 347):

Anumos III.A., Konsirun }0.M., TkaueBa M.B u ap. Matemaruka: anreOpa u Hayana
MaTeMaTUYeCcKOoro aHajau3a, reoMeTpusi. Anredpa u Hadajla MaTEMaTUYECKOTO aHAIN3a:
yuebnuk ans 10-11 kmaccos— M., AO «M3natensctBo [IpocBemienue»

DJEeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IOMYIIEHHBIE K UCIIOIB30BAHUIO TIPU PeaTU3aIIH
UMEIOIINX FOCYJapCTBEHHYIO aKKpeIUTalUi0 00pa30BaTeNbHBIX IPOrpaMM Ha4aabHOTO
0011ero, OCHOBHOT'O 00ILIEr0, CPEAHETO 001Iero 00pa30BaHus MPUKa30M MUHIIPOCBELICHHS
ot 18.07.2024 Ne 499:

o Tpenaxep «Obnako 3HaHui». Marematuka. 10 kinacc, OO0 «Pusukon Jad»;
o Tpenaxep «Ob6mnako 3Hanui». Maremaruka. 11 xmace, OOO «Pu3ukon J1ad»;

IInanupyemble pe3yJibTaTbl 0CBOCHHS Y4eOHOro Kypca

JINYHOCTHBIE pe3yIbTAThI

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS MPOTpaMMbl yueOHOro Kypca «BeposTHOCTh 1
CTaTHCTUKA» XapaKTEPHU3YIOTCA:

I'paxnanckoe BocnuTaHue:
c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUU 00YYaIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUUCKOTO O0IIEeCTBA, MPECTABICHUEM O MATEMAaTHIECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUUHbIX CTPYKTYP, SBJICHUHN, IPOLIETYP TPasKIaHCKOTO



oOuiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJIEHCTBOBAThH C COLIUAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSIMH U HA3HAYCHUECM.

HanI/IOTH‘leCROQ BOCIIMTAaHHE:

c(OPMHPOBAHHOCTHIO POCCUICKOM T'PasKJaHCKON UCHTUYHOCTH, YBAKECHHUS K MPOLLIOMY U
HAaCTOSLIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K IOCTHKCHUAM
POCCHICKHMX MaTEMaTUKOB U POCCUNCKON MaTEMaTUYECKON LIKOJIbI, K UCIIOJIb30BaHUIO 3THX
JTOCTIDKEHHUH B IPYruX HayKaxX, TEXHOJOTHX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEH POCCUICKOTr0 Hapo1a; c(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, 3TUYECKOTO ITOBEJICHHUS, CBA3aHHOTO C MPAKTHYCCKUM
MIPUMEHEHHEM JIOCTHKEHUH HAyKH U JIEITEIbHOCTHIO YIEHOT0; OCO3HAHHEM JIMYHOTO BKJIAAa
B IIOCTPOCHHE YCTOHYMBOTO OYIYILETro.

JcTeTHYECKOe BOCIIUTAHHUE:

9CTCTUYCCKUM OTHOIICHHUEM K MUPY, BKIIIOYAs 5CTCTUKY MATEMATUYCCKUX SaKOHOMepHOCTef/'I,
O6’beKTOB, 3aja4, pemeHI/Iﬁ, paccyxcz[eHm“I; BOCIIPUUMYHBOCTBIO K MATCMATUYCCKHUM
ACIICKTaM pa3JIMYHBIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

C(bOpMI/IpOBaHHOCTI)IO YMCHUA NPUMCHATh MATCMATUYCCKUC 3HAHWA B HHTCPECAX 3J0POBOTO
1 6e30macHoOro 00pasa KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO (3/10pOBOE
MUTaHUe, COAIaHCUPOBAHHBIN PEXXHUM 3aHITHIA U OTJbIXA, pEryispHas hu3nueckas
aKTUBHOCTD); (PU3MUECKOTO COBEPILIEHCTBOBAHUS, IIPH 3aHITUSX CIIOPTUBHO-
037I0POBUTEIHHOMN JEATENbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYI0TIO0US; HHTEPECOM K Pa3IMIHBIM
chepam podeccHoHATBEHON e TETFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOM U ee
MIPUIIOKEHUSIMU, YMEHHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuu u
PEAIN30BbIBATH cOOCTBEHHBIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHUIO B PpCUHICHUH MPAKTUYCCKHUX 3aaa4 MaTeMaTH4YECKOU
HaTPaBJICHHOCTH.

IK0JIOrH4YecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHIECKON KyIbTYphl, TOHUMAHUEM BIIUSIHUS COLUATBHO-
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOM CPeJbl, 0CO3HAHUEM
rI100aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM; OpUEHTAINEH Ha TPUMEHEHUE
MaTEeMaTHYECKHUX 3HAHUH JUIS PEelIeHus 3a7a9 B 00JIaCTH OKPYKAOIIEH Cpepl,
TUTAHUPOBAHUS MTOCTYIIKOB M OIICHKH MX BO3MOKHBIX TIOCIIEICTBUMN JIsI OKPYKAIOIIEH CPEJIbI.

HeHHOCTlfl HAYYHOI'O MO3HAHUSA:



c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHH S, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHOH MMPAKTUKU, TOHUMAHHEM MAaTEMaTHUYECKON HAYKH KaK
cdepbl UeT0BEUECKOM 1eATeIbHOCTH, 3TAMIOB €€ Pa3BUTUS U 3HAUMMOCTH JIJISl pa3BUTHS
LUMBWIA3AIMY; OBJIAICHUEM SI3bIKOM MAaTEMAaTUKU U MATEMaTUYECKON KyJIbTYpPOU Kak
CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO
NEeSATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

MeTanpeameTHble pe3ybTaTbl

MeTaHpe,I[MeTHHe PE3YIbTAaThl OCBOCHUS ITPOIrPAMMbI y‘Ie6HOFO Kypca ((BGI)OHTHOCTL n
CTaTUCTHKa» XapaKTCPU3YIOTCs OBJIaJICHUEM YHUBEPCAJIbHBIMHU MO3HABATECJIbHBIMU
ﬂeﬁCTBHHMH, YHUBCEPCAJIbHBIMHA KOMMYHUKATUBHBIMU HeﬁCTBHHMH, YHUBCPCAJIbHBIMU
PEryiIsITUBHBIMU ﬂeﬁCTBHHMH.

1) YHuBepcaibHbIC MO3HABATEIbHBIE JICHCTBHS, 00eCcIIeunBatoT (OPMUPOBAHHE 0A30BhIX
KOTHUTHUBHBIX ITPOLIECCOB 00yUaronuxcs (0OCBOEHUE METOA0B [TO3HAHUS OKPYKAIOILIEr0
MUPAa; IPUMEHEHHE JIOTHYECKUX, UCCIIE0BATENbCKUX ONepaluii, yMeHui paborars ¢
uHpOpMaImei).

ba3oBble Jornyeckue aeiicTBUs:

e BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKU MAaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLIEHUI MEXIy NOHITUIMU; (POPMYIHUPOBATH
oTpeieNIeHus MOHATHUI; YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIaccu(UKaIuy,
OCHOBaHUs AJ11 000011IEHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOIO aHAJIN3a;

e BOCHPUHUMATH, HOPMYITUPOBATH U IPEOOPA30OBHIBATH CYXKJIEHUS: YTBEPAUTEIbHbIC
U OTpHIAaTEIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBIABJIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U 1 TPOTUBOPEUHS B
(dakTax, TaHHBIX, HAOIIONEHUAX U YTBEPKACHUIX; IIpearatb KpuTepuu Ass
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M IPOTUBOPEYNH;

e JIeNaTh BBIBOJIBI C CIOIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEeHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbI€ ¥ OT MPOTUBHOTI'0), BEICTPAUBATh apI'yMEHTAIUIO, TPUBOAUTH TPUMEPHI 1
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

e BBIOMpATh cIOCOO peleHus: yaeOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOAAIIMNA C YIeTOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHe TeHCTBUA:

e HCIIOJIH30BATh BOMPOCH! KaK MCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHWS,
(dhopMyIUpPOBaTh BOMPOCHI, PUKCUPYIOIINE POTUBOPEUHE, polIemMy,
yCTaHaBJIMBATh KICKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATh
CBOIO MTO3UIINIO, MHEHHE;

e JIPOBOAUTH CaMOCTOATCIBHO CHJ'IaHI/IpOBaHHBH‘/JI 9KCIICPUMCHT, UCCJIICAOBAHUC T10
YCTaHOBJICHHIO OCOOSHHOCTEW MaTeMaTH4YeCKOTO 00BEKTa, SIBJICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MCKAY OGBGKTB_MI/I, SABJICHUSAMU, ITPOLCCCaAMU;



e CaMOCTOATEIbHO (OPMYIUPOBATH 000OILIEHNUS 1 BHIBOJIBI 10 pe3yIbTaTaM
MPOBEJICHHOTO HAOJIIOICHUSI, UCCIICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTh
MOJIy4YEHHBIX PE3y/IbTaTOB, BEIBOJOB U 0000IIEHNUI;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BbIIBUTATh
MIPEJIIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

e BBIABIATH AeOUINTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIIPOC
U JUIS peIeHHs 3a1a4H;

e BBIOMpATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH HH(POPMAIHIO Pa3IMYHBIX BUAOB U GOPM
Ipe/ICTaBIICHNS;

e CTPYKTYypHpOBaTh HH(POPMAIHIO, IPEICTABIATH €€ B Pa3INYHBIX (hopMax,
WITIOCTPUPOBATH IpadUuecKy;

e OIICHMBATH HA/ICKHOCTH MHPOPMAIIHH IT0 CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM
KPHTEPUSIM.

2) YHuBepcaibHbIe KOMMYHHKATHBHBIE ICHCTBUS, 00eCIIeYMBalOT CHOPMHUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB O0YUYaIOIIUXCSL.

Oo0menue:

e BOCHPUHHUMATH U POPMYIHUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSAMU U
LEJIIMU OOILEHHS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHHS B
YCTHBIX U IUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 110 XO/1y PELIECHUS 33/1a4H,
KOMMEHTHUPOBATh MOJIy4YEHHbIH pe3ysbTar;

e B X0/€ 00CYXJIeHUS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0JeMbl, perraeMoil 3ajauu, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha TOUCK
PELIeHHUS; COIIOCTABIATh CBOU CYXKICHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
Jranora, oOHapy>KUBaTh pa3jinyie U CXOACTBO MO3UIMIA; B KOPPEKTHOU Gopme
(bopMynupoOBaTh pa3HOTrIacHsl, CBOM BO3PAXKECHUS;

e TPEACTABIATH PE3YJIbTAThI PELICHUS 3a/lauM, SKCIIEpUMEHTA, UCCIEA0BaHNUS,
MPOEKTa; CAMOCTOSATENIBHO BHIOUPATh (hOpMAT BBHICTYIUIEHUS C YUETOM 33134
Mpe3eHTAlMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBo:

e TIOHMMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaH/IHOM U MHAUBHUIYaTbHOU PabOTHI
IIPH PEIIeHNH YYeOHBIX 3a/1a4; MPUHUMATh 1Ie7Thb COBMECTHOM JIeATETHbHOCTH,
IUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHON pabOThI, pacpeeNiaTh BUIbI paboT,
JIOTOBApPUBATHCSI, 00CYKIATh MPOIIECC M pe3ybTaT paboThl; 000011aTh MHEHHS
HECKOJIbKUX JTFO/ICH;

e y4acTBOBATh B IPYMIOBHIX hopMax paboThI (00CY)aeHUSI, 0OMEH MHEHUH,
MO3TOBBIE IITYPMBI H UHBIE); BBITIOIHATH CBOIO YacTh PabOTHI M KOOPIMHUPOBAThH
CBOM JIEICTBUS C APYTUMU YJICHAMH KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaa
B OOIIMI MPOJYKT MO KPUTEPHUAM, C(HOPMYITHUPOBAHHBIM YUACTHUKAMU
B3aUMOJEUCTBHSL.



3) YHuBepcaibHbIe peryJsiTHBHbIE ICHCTBHS, 00eCeunBaoT (POPMHUPOBAHUE CMBICIIOBBIX
YCTaHOBOK M >KM3HEHHBIX HABBIKOB JINYHOCTH.

CaMoopraHmaunﬂ:

COCTaBJIATH IIaH, AJITOPUTM PELICHU 3a/1a4M, BBIOMPATh CIIOCO0 PELIEHUs C YIETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apI'yMEHTUPOBATh U KOPPEKTUPOBATh
BapHUaHThI PELICHUH C y4eTOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb:

e BIJIJICTh HABBIKAMU TO3HABATEIHLHOU peieKCHM KaK OCO3HAHHUS COBEPIIIAEMbIX
JeMCTBUI M MBICTUTEIBHBIX IPOIIECCOB, X PE3YIIBTATOB; BIIA/IETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U PE3YJIbTAaTa PEIICHUS] MATEMATHUYECKOU
3aJa4uu;

e IPEABUACTH TPYIAHOCTH, KOTOPHIE MOT'YT BOBHUKHYTh IPU PEIICHUH 33/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEITLHOCTh HA OCHOBE HOBBIX 00CTOSTEIBCTB, TAaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM, O0BACHATH IPUUUHBI
JOCTHKEHUS U HEJIOCTUKECHHUSI Pe3yIbTaTOB ACSITEIbHOCTH, HAXOIUTh OLIHOKY,
J1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOOBAHUI K MeTanpeIMeTHbIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOIrPaMMBbI CpeHero o0mero o0pasoBaHus

Kog [TpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM PE3yJIbTaTaM OCBOEHUS
IIPOBEPSIEMOTO OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl CPETHETO OOLIETO
TpeOoBaHUS o0pa3oBaHUs
1 [To3HaBarenbHbIe yHUBEpCaIbHbIE yueOHbIe AeiicTBuA (nanee - YV )
1.1 Ba3oBrle Jornueckue nelCcTBUS
111 VYcraHaBIMBaTh CYIIECTBEHHBIM IPU3HAK WM OCHOBAaHWS JUIsl CPaBHEHWS,
KITacCU(pUKAUU U 0000IIeHUS
1.1.2 BBISBIATE 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX
113 CamocrosTensHO GOpPMYIUPOBATh M aKTYAJIM3UPOBATh MPOOIEMy, paccMaTpPUBATh

€€ BCECTOPOHHE;
OTNpEeNeNsATh TENH JeATEeTbHOCTH, 3a/JaBaTh MapaMeTphl W KPUTEPHUU HX
JIOCTH>KCHUS

114 BHOCUTH KOpPpPEKTHUBBI B JIEATEIBLHOCTH, OLIECHHUBATh COOTBETCTBUE PE3YJIHTATOB
oeisiM, OLICHUBATh PUCKHU HOCHC}ICTBI/Iﬁ ACATCIIBHOCTHU

115 Pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIeM
1.2 Ba3oBrle uccineqoBaTelIbCKUE JSUCTBUSA
1.2.1 Bnagers HaBbIKaMU Y4eOHO-HCCIEAOBATEIHCKONM W TPOEKTHOW IESATEIBHOCTH,
HaBBIKAMH pa3pemIeHust mpooieM
1.2.2 OBnageHue BHUAAMH JEATEIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHS, €ro

MHTEpIpEeTalii, MpeoOpa3soBaHUI0 M TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YHCJIE IIPU CO3/1aHUM YUYEOHBIX U COLIMATIBHBIX IPOCKTOB

123 dopMupoBaHNE HAYYHOTO THUIIA MBIIUICHUS, BIaJICHIEC HAYIHOW TEPMHUHOJIOTHCH,
KIIFOYCBBIMU ITOHATHUAMU U METOAaMHN



1.24

1.2.5

1.2.6

1.2.7

1.3
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1.3.2
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1.35

2.1

2.1.1

2.1.2

2.1.3

3.1
3.11

BhISBASTE MPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTYyaJIHU3UPOBATh 3a/1a4y, BEIIBUTATh
TUTNOTE3y €€ pEelIeHHs, HAXOJUTh apryMEHThl ISl JOKAa3aTelbCTBa CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS

AHaJ'II/ISI/IpOBaTI) IIOJIYYCHHBIC B XOA€ PCHICHUA 3aaa4u PE3YJIbTaThbl, KPUTHUUCCKHU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX

YMeTh MepeHOCHUTh 3HAHUS B II03HABATEIbHYIO W TPAKTUYECKYIO O00JIacTU
KUBHCACATCIIBHOCTH,

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00J1acTel; OCYILECTBIATh
1eJICHAITPaBICHHBIN MOUCK IEPEHOCa CPEJCTB U CIIOCOOOB JCHCTBUS B
pohecCHOHANBHYIO Cpeay

CnocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pPEIICHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

CTaBUTh W (QOpPMYyIUpOBaTH COOCTBEHHBIE 3aJadyd B  00pa3oBaTeIbHOU
ACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;

CTaBUTH MPOOJIEMBI U 334U, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUS;
BbIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrnHaJIbHBIC ITOAXOAbl U PCIICHUA
pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4&TOM aHallM3a HUMEIOIINXCS
MaTCpHaAJIbHBIX U HEMATCPHUAJIBHBIX PECYPCOB

Pabota ¢ uadopmarueit

Brnaners HaBblkamMu mojydeHHs HMH(OpMAIMM M3 HCTOYHHUKOB pa3HbIX THUIIOB,
CaAMOCTOSATENIFHO ~ OCYIIECTBISATh  IIOMCK, AaHalIW3, CHCTEeMaTH3alUi0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMUHBIX BUJIOB U ()OPM Npe/ICTaBICHUS

CozniaBaTh TEKCTHI B pa3IMYHbIX opMmaTax ¢ y4€TOM HazHaueHUs! HH(GOpMaluu 1
LEJIEBOM  ayIUTOpHM, BbIOMpas ONTUMaNbHYI0 (GOpMY NpPEACTaBICHUS U
BU3YaIU3aluu

OueHuBaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM

Hcnonp30Bath cpecTBa HHPOPMAIIMOHHBIX B KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
peIHeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHBIX 3aga4 C
coOnoieHeM TpeOOBaHHWN 3PrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepeKeHrs, TPABOBBIX M ATUYECKUX HOPM, HOpPM HWH(OOPMAIMOHHOU
0€e30IaCHOCTH

BraneTh HaBbIKaMH pacrio3HaBaHUS M 3alIUThl MH(DOpMaIuu, WHHOPMAIMOHHOMI
0€30MacHOCTH JIUYHOCTH

KommyHukatusHbie VY /[

OO6meHue

OcCyImecTBISITh KOMMYHUKAIIUN BO BCeX cepax )KU3HH; BIAJIETh PA3TUIHBIMU
criocobamu OOIIEHUS ¥ B3aUMOICHCTBUS

Pa3BEpHYTO ¥ TOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOTH30BAHHEM SI3BIKOBBIX
CpeACTB

ApPryMEHTHPOBAHHO BECTH TUAIIOT

Perynarusaeie YV /|

Camoopranuzanus

CaMOCTOATEIHHO OCYIIECTBISATH TO3HABATEILHYIO ICATEIbHOCTD, BBISIBIIAT
poOJIEMBbI, CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTeIbHON
JCSITeIbHOCTH U )KU3HEHHBIX CUTYAITUSIX; JaBaTh OLCHKY HOBBIM CUTYAIUSM



3.1.2

CaMOoCTOATEIBHO COCTABIIATH IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUYTEHU; 1eTIaTh OCO3HAHHBIM
BBIOOD, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE; OLICHUBATh
IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIUPOKOW SPYAULMU B Pa3HbBIX

o0acTsaxX 3HAHUHI

3.2 CaMOKOHTPOJIb

3.21 JlaBaTb OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTD,

OLCHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM

3.2.2 Bnaners HaBbIKaMH I03HABATENbHON pedIEKCHU KaK OCO3HAHUSI COBEPILAEMBIX

JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHU;

HUCIIOJIB30BAaTh HpI/IéMbI peq)J'ICKCI/II/I IJIsL OLICHKU CUTYyalluu, BLI60pa BCPHOI'O

peleHus;

YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO IIPUHUMATL PCIICHUS 10 UX CHUKCHHUIO

3.3 DOMOIMOHATBHBIA UHTEIUIEKT, MPEANOIaraoui chopMrupoBaHHOCTD:
CaMOPETYJIMPOBAHUSI, BKITIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CTIOCOOHOCTh aJalTHPOBATHCS K

SMOIHNOHAJIIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY,
BHYTpeHHeﬁ MOTHUBALINU, BKJ'IIO‘laI-OH_[eﬁ CTPEMIJICHHUC K JOCTUKCHU IO LCJIU U YCIIEXY,

ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHME JIEMCTBOBAaTh, MCXOId U3
BO3MOKHOCTEN

IIpenmeTHbIe pe3yabTaThl

K koniy 10 kiacca o0yqaromuiicss HayquTcs:

CBOOOJHO ONIEPUPOBATh MOHATUSAMU: Tpad, TUIOCKUH rpad, cBsI3HBIN rpad, myTh B rpade,
LleNb, LUK, JEPEBO, CTENIEHDb BEPIINHBI, JEPEBO CIy4alHOTO dKCIIEPUMEHTA;

CBOOOZHO OMEPUPOBATH MOHATUSMHU: CIy4YailHBIA SKCIIEPUMEHT (OMBIT), CIy4aiiHOE
COOBITHE, DIIEMEHTApHOE ClydailHOe COOBITHE (DIEMEHTAapHBIA MCXOM) CIY4ailHOTO OIIBITa,
HAaXOJUTh BEPOSITHOCTH COOBITHI B OMNBITaX C PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU
COOBITUSIMY;

HaXOJIUTh U (HOPMYIHPOBATh COOBITHA: MepecedeHrne, 0ObEINHEHHE TaHHBIX COOBITHIA,
COOBITHE, MMPOTHBOIIOIOKHOE JAHHOMY, MCIIOJIb30BaTh JAWAarpaMMbl Disiepa, KOOPAUHATHYIO
NpsMYI0 Ui pelleHHs] 3a/ad, IOJb30BaThCsi (POPMYJIONW CII0KEHHUS BEpOATHOCTEH Iuis
BEPOATHOCTEN IBYX U TpeX CIy4ailHBIX COOBITUI;

ONEPUPOBATh IOHATUSAMH: YCIOBHAs BEpPOSTHOCTb, YMHOXEHHE BEPOSITHOCTEM,
HE3aBUCHMBIE COOBITHS, IEPEBO CITY4aHOTO SKCIIEPUMEHTA, HAXOIUTh BEPOSITHOCTU COOBITUI
C TIOMOIIBIO TpaBHJa YMHOXEHHs, JI€peBa CIY4alHOTO OIBITA, MCIOJb30BaTH (HOpMYIy
MOJTHOW BeposiTHOCTH, (popmyny baiieca mpu pemieHun 3aaad, ONpeAessTh HE3aBUCHMOCTD
COOBITHH 110 (pOopMyJIE U 10 OPraHU3ALUU CIYYaHOTO SKCIIEPUMEHTA;



IPUMEHATh W3y4CHHble KOMOMHATOpHBbIE (DOPMyJBl I MEPEUUCIICHUS 3JIEMEHTOB
MHOYECTB, 3JIEMEHTApPHbIX COOBITUH CIIydyailHOro OIbITA, PEHIeHUs 3a7ady II0 TEOpPHH
BEPOATHOCTEW;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBINA CITy4yalHBIA ONBIT (MCIBITAHUE), YCIIEX
U HeyJlaua, He3aBUCUMBIE HCIIBITAaHUS, CEPUs UCIIBITAHUH, HAXOUTh BEPOSITHOCTH COOBITHIA: B
CEpUHU UCIIBITAHUN J10 IEPBOI0O YCIE€Xa, B CEpUU UCHBITaHUN bepHyuM, B onbITe, CBSI3aHHOM
CO CITy4ailHBIM BBIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTH TMOHATHAMM: CIy4ailHas BEIMYMHA, paclpeaesieHHue
BEpPOSATHOCTEH,  JuarpaMma  pacnpeieieHus,  OuHapHas  ciydailHas  BeJU4YMHA,
reoMeTpruecKoe, OMHOMHAIbHOE paclpeieieHue.

K xonny 11 ki1acea obyvarommiics Hay4YnTCs:

OTEpUPOBATH TMOHATUSMHU: COBMECTHOE paclpeielieHue IBYX CIy4dailHbIX BEJIMYHUH,
WCIIOIb30BaTh TaOJIMIly COBMECTHOTO paCHpeiesieHus] JBYX CIy4YaWHBIX BEJIWYUH IS
BBIJICJICHHS] paclpe/iesICHUsT KaXJA0W BEJIMYMHBI, OMPEIEICHUS HE3aBUCUMOCTH CITy4alHbBIX
BEJIMYHH;

CBO6OI[HO OINCPHUPOBATH NOHATUEM MATCMATHYCCKOT'O OKUAAHUA CHy‘I&ﬁHOﬁ BCIIMYHUHBI
(pacnpeﬂeneHHﬂ), MMPpUMCHATH CBOMCTBAa MAaTE€MaTHYECKOTO OXKMIAHUS Ipu pCHICHUH 3aay,
BBIYHUCIIATb MAaTCMAaTHYCCKOC O KN IAHUC OMHOMHMAIIBHOTO U TCOMETPHUICCKOI'O paCHpCHCHCHI/Iﬁ;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JUCIEPCUS], CTAHIAPTHOE OTKJIIOHEHHUE CITy4yaiHOM
BEJIMYMHBI, PUMEHATh CBOMCTBA IUCIEPCUM CIy4yallHOW BENWYHMHBI (paclpeneieHus) npu
pelIeHUN 3aa4, BBIYUCIATH IUCIEPCUI0 U CTAaHAAPTHOE OTKIIOHEHUE NeOMETPUYECKOro U
OMHOMMAJIBHOTO paclpeieieHui;

BBIYUCIIATh BBIOOPOUYHBIE XapaKTEPUCTUKU 110 JaHHOM BBIOOpKE M OLEHHUBATh
XapaKTepUCTUKH T'€HEPaJbHONH COBOKYMHOCTH JAHHBIX MO BHIOOPOYHBIM XapaKTEPHCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITHI M NMPOBEPATh MPOCTEUIINE CTATUCTHUYECKHUE TUIOTE3BI,
ITOJIB3YSICh U3YYEHHBIMH PACIIPECICHUSIMU.

Conepxxanue yueOHOIo Kypca
10 KJIACC

I'pad, cBs3ubiii rpad, myTH B rpade: nukisl ¥ nenu. CTeneHs (BaIeHTHOCTh) BEPIIMHBI.
I'padsl Ha IOCKOCTH. [lepeBssi.



CrnyyaiiHble KCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITUS. DJIEMEHTApHBIE COOBITUS
(ucxonpl). BeposATHOCTD Cily4aiiHOTO cOOBITHS. BIIM30CTh YaCTOTHI U BEPOSTHOCTU COOBITUH.
CrnyyaitHbIe OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepanuu HaJl COOBITUAMU: IIEpeceYeHUe, 00bEeJUHEHNE, IPOTUBOIIOIOKHbBIE COOBITHSL.
Huarpammsl Diinepa. opmyrna cioKeHUs BEPOSATHOCTEN.

VYcnoBHass  BEpOSITHOCTh.  YMHOXEHHE  BepoATHOCTEH. JlepeBo  ciydailHOro
skcniepumenta. @opmyra nosHoi BepostHocTu. Popmyina baiieca. HezaBucumbie coObITHS.

bunapHblli ciydaliHbIii ombBIT (MCHBbITAaHWE), yclex U Heynada. HesaBucumble
ucnelTadusd. Cepusi HE3aBUCHMBIX HCHBITAaHUN A0 mepBoro ycmnexa. llepectaHOoBKH U
dakropuan. Yucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HetoToHa.

Cepusi He3aBUCHUMBIX uclbITanui bepHymnu. CiydailHbIii BBIOOP M3 KOHEYHOMH
COBOKYITHOCTH.

Cny4aitnas BenuuuHa. Pacmnpenenenue BeposiTHOCTel. JlmarpamMma pacrpenesneHus.
Onepanuu Haj ciay4aiHBIMH BeNWYMHAMH. buHapHas cnyuaiiHas BenuuuHa. [Ipumepbl
pacnpesieieHui, B TOM YHCiie TeOMETpHIecKoe U OMHOMHAIBHOE.

11 KJIACC

CoBMmecTHOE pacrnpeaciicHue IByX CHy‘l&ﬁHHX BeanuuH. He3aBucumeie cnyqaﬁHHe
BCIIMYMHBI.

MaremaTtnueckoe OXHUJaHUE CiydailHOW BenuuuHbl (pacmpeznencHus). I[Ipumepsl
MPUMEHEHHUSI MaTeMaTU4YecKoro OKuJaHus (CTpaxoBaHue, Jjorepes). MaremaTrueckoe
OKuJjaHre OMHApHOU CllydaliHOM BEeIMUMHBI. MaTeMaTH4ecKoe 0KUAaHNE CYMMBI CITydalHbIX
BeIMYMH. MaTeMaTHuecKoe 0KHU/IaHue FeOMETPUUECKOT0 U OMHOMMAIBHOTO paclpee/eHUH.

Jucnepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE CIy4YalHOW BENIMYMHBI (pacmpenesieHus).
Jucnepcusi OMHapHOW CIIy4aifHON BeNMWYUHBL. MaTemMaTudeckoe 0KHJaHWEe TMPOU3BEICHUS U
JUCTIEPCUSl CYMMBl HE3aBHUCUMBIX CIIy4alHbIX BeIWYMH. Jlucnepcuss W CTaHIapTHOE
OTKJIOHCHHE OWHOMHAIILHOTO pactpeaenenus. Jlucmepcus M CTaHAApPTHOE OTKIOHEHUE
T€OMETPHUYECKOTO PACIIPEACIICHHUS.

HepasenctBo Yebnimépa. Teopema UeOwiméBa. Teopema bepryman. 3akoH OobIIMX
yucen. BriGopounslii MeTon uccienoBaHuil. Beibopounbie xapaktepuctuku. OleHHBaHHE
BEPOSTHOCTH COOBITUS MO BBIOOPOUHBIM JaHHBIM. [IpoBepka mNpoOCTEUIINX THUIOTE3 C
IIOMOILBIO U3YYECHHBIX PACIIPEACICHUM.

HenpepoiBabie ciaydaitHble BenuduHbIL. [Iprumepsl. OyHKIMS IOTHOCTH BEPOSTHOCTH
pacmpeneneHus. PaBHOMepHOe pacnpeneneHue W €ro CBOMCTBA. 3ajadyu, MPUBOMASIINE K
MOKa3aTCJIbHOMY PaCpCACICHUTO. 33,[[3‘-11/1, NpUBOAAINNEC K HOPMAJIbHOMY PAaCHpCACICHULO.



@OyHKIMS IUIOTHOCTH BEPOSATHOCTH IOKA3aTENbHOTO pacnpeieneHus, (pyHKIMs IUIOTHOCTH
BEPOSTHOCTH HOPMAJIBHOI'O pacupeneneHus. OyHKIUs ITIOTHOCTU U CBOWCTBA HOPMAJIBHOTO

pacrpeneneHusl.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCHMBIX COOBITHH. 3aqau, MPHBOISIIUE K
pacnpenenenuto [lyaccona.

KoBapuanust aByx ciay4aiiHbix BenuuuH. KodpduuueHT JIMHEWHOW KOppEIsIIuy.
CoBmecTHbIe HAONIOAEHUS JBYX BeIWYHH. BBIOOpOUYHBIH KOI(D(DUIMEHT KOpPPENIsSIUH.
Pasznuune Mexny JIMHEMHOW CBSA3bI0O M INPUYMHHO-CIECICTBEHHOMW CBs3bl0. JIMHEHHas

perpeccus, MCTOA HAMMCHBIINX KBaJApPaTOB.

INPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero 06pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHKA
UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI

OHepI/IpOBaTL INOHATHUAMMU cpeaHee apI/I(l)MCTI/I‘leCKOC, MCIHaHa,
HaI/I6OJ'IBIH€€, HAaMMCHBIICC 3HAYCHUC, pa3Max MaCCUBa YUCJIOBBIX JaHHBIX

OnepupoBaTh NOHATHAMU: CITy4ailHBIA SIKCIEPUMEHT (OIIBIT) U cy4yaiiHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (SIEMEHTApHBIK MCXOM) CIy4aHOTro
OMbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMH
CllydyaifHBIMU COOBITUSIMU, HAXO/AUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIyYalHBIX dKCIIEpUMEHTAX

Haxomute u ¢dopMynupoBaTth COOBITHS: TEepeceueHue U OObeIUHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHBOIIOIOXKHOE TAaHHOMY COOBITHIO;
MOJIb30BAThCA  JMarpamMmamMu  Oinepa #u  GOpMyJON  CIIOXKEHHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4

6.5

OHepI/IPOBaTL MOHATHUAMU:  YCJIOBHAA  BCPOATHOCTb, HE3aBHUCHUMBIC
CO6I)ITI/I$I; HaXOAWUTh BCPOATHOCTH C IMMOMOIIBIO IIpaBWJIa YMHOXCHHUSA, C
IMOMOIIBIO ACPECBA CJ'Iy‘-IElfIHOl"O OIIbITa

6.6

HpI/IMCHHTL KOM6I/IHaTOpHOC IMPaBUJIO YMHOKCHUA IIPU PCIICHUU 3aaa4d

6.7

OrnepupoBaTh NOHATHAMU: UCIIBITAHUE, HE3ABUCUMBIEC UCIIBITAHUS, CEPHUS
UCTIBITAHUH, yCIIeX M HeyAauya; HaXOAUTh BEPOSTHOCTH COOBITHI B cepHH
HE3aBHCHMBIX MCIIBITAHWHA 10 IIEPBOrO YCIEXa, HaXOIUTh BEPOATHOCTH
coObITHI B cepun ucnbiTanuii bepuymnnu

6.8

OnepupoBaTb NOHATHUSMM: CllydailHas BEJIMYMHA, paCIpeENCICHHE
BEPOATHOCTEH, AUarpamMma paclpecieHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NMPoBePSIEMOro y
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYEHHUW  CIYyYallHOM  BEJIMYMHBIIO
pacipeiesIeHUIO I C TOMOILBIO AHarpaMmm
OnepupoBaTh MOHATHEM MATEMATUYECKOTO OXHUAAHUS, IPUBOJUTH
59 MPUMEPHI TOTO, KaK MPUMEHSETCS MAaTEMAaTUYECKOE 0’KUIaHUE CITydalHOM
BEJIMYMHBI, HAXOJUTh MATEMAaTHYECKOE OXHUJAaHUE TI0 JaHHOMY
pacnpeeseHuI0
5.3 HMmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINX YHCEN
5.4 MMeTs npeacTaBiaeHue 0 HOPMaJIbHOM PaCIPEACIICHAN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Koxa
6

6.1

6.2

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne JaHHBIX C  TOMOWIbI0 Tabmui, u  guarpamm.  Cpennee
apudmernyeckoe, MeauaHa, HauOoyblllee W HaWMEHBIIEe 3HAYCHHUS, pa3Max,
JTUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB

CrnyuyaitHple SKCHEpUMEHTHI (OMBITHI) W ClydyallHble COOBITHUSA. JJIeMEHTapHbIC
coObiTust (MCX0/abl). BeposaTHOCTH cinydaitHOro coObITHs. BIW30CTh YacTOThIM
BEPOATHOCTH COOBITUN. CryyaiiHble OMBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
cOOBITUSIMH. BeposATHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMH

6.3

6.4

Onepauuu Hajg CcOOBITUSAMH: IEepecedyeHue, OObEeJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEpOITHOCTEH

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. [lepeBo  cirydalHOro
skcnepumenTa. @opmyna nosnHoi BeposiTHOCTH. HezaBucumMble coObITUS

6.5

6.6

6.7

KomOunatopHoe mnpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbauk Ilackans. @opmyna Ounoma HeroToHa

bunapHblli cnyyaliHeli ONBIT (MCIBITaHUE), ycmex M Heynada. HesaBucumsie
ucneltadns. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm

Crnydaiinas BenmuunHa. Pactipenenenue BeposiTHocTed. JlnarpamMma pacripesiesieHus..
[Tpumeps! pacnipesiesieHUi, B TOM YHCIIe TeOMETPUUYECKOeH OMHOMHUAIIBHOE

11 KIIACC

Kon
5

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

5.2

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMATHYECKOE OXKUJIAHME,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [[puMepsl MpUMEHEHHs] MaTEMaTUYECKOTO
0’KMJaHUs, B TOM YHUCJIE B 3aJadyax M3 IOBCEIHEBHOW >XU3HU. Maremarnueckoe
OXKMJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHdecKoe OKHJIaHUE CYMMBI
CIy4YalHBIX BEIUYMH. MaTeMaTHuecKoe OKUAaHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMUAJIBHOTO pacIpe/ieIeHH

3akoH OOJIBIINX YHUCEN W €ro poJib B HayKe, MpUpojae U oOmiecTBe. BrIOOpOUHBINH
METO/I NCCIICIOBAHUI

5.3

IIpuMepsl HENpEpBIBHBIX — CIydalHBIX BeauuuH. lloHAte O IIIOTHOCTH
pacnpezeneHus. 3afady, IPUBOJAIIME K HOPMaIbHOMY pacrpenencHuto. [lonstue
0 HOPMaJIbHOM pacIpeaciICHUN




MMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUS 3ajady;
yMmeHue ¢GopMyIMpoBaTh U ONEPUPOBATh MOHATHSIMU: OIpEACICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIHOJIb30BATH METOJ MaTeMaTHMYECKOW WHAYKIHHY;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pACCYXACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOXECTBO, ONEpallUy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis OMMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATh TIpadbl pasIUYHBIMU

crocob6amu; UCIIONIb30BaTh rpadbl IpU PEIICHUH 3aa4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LEIbIM MMOKa3aTeleM, KOPeHb HATypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
mokasarenem, JorapudM dHclIa, CHHYC, KOCHHYC W  TaHTEHC
MPOM3BOJIFHOTO YHCJA, OCTAaTOK IO MOAYIO, PAalMOHAIBHOE YHCIIO,
UppAlMOHATTBHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
pannoOHAIbBHBIX, HeﬁCTBHTCHBHBIX YHUCCII, YMCHHC HCITOJIB30BATH
MPHU3HAKU JETUMOCTH, HAUMEHBIIUI OO JeTUTeNh U HauMEHBIIee
o0riee KkpaTHOe, anropuT™ EBKITHaa npu penieHny 3a1ad; 3HAKOMCTBO C
pa3siinuHbIMU IO3UITNMOHHBIMHU CUCTeCMaMu CUUCIICHUA, YMCHHC
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OICPHUPOBATH MOHATUAMH: IOCICAOBATCIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, FCOMETpUUYECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEepPUPOBATh MOHSATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIC
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HWX CHUCTEMbI; YMCHHC OIICPpHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3nyecKkuil CMBICT TPOU3BOJHON, NepBOOOpa3Has, oONpeAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHUE HAaXOJWUTh IPOU3BOJHBIE AJIEMEHTApHbIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHKUEM amiapara MaTeMaTH4YeCKOTo
aHalu3a; NPUMEHATh NPOM3BOJIHYIO ISl HAXOXKICHUS HaWITydIIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMmenue omnepupoBaTh HOHATHUSAMH: rpaduk QyHxmum, oOparHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTPOUTHh TpadUKKM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUs
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpauKK (PYHKIMHI U1 pEIICHUS
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONOJ00HOCTh PE3yAbTaTOB; YMEHHME MOIEIUPOBATh
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlllapara

anreOpbl, UHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTatT

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TPEJCTABICHHYIO B TA0IUIAX, HA TUarpaMmmax, rpadukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyeCKUX METO/OB; MPUMEHSThH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHOU
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydyaiiHasi BeNWYMHA, paCHpe]elieHue BEpPOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJAAaHWEe, JWCICPCHS M CTAaHAAPTHOE OTKIOHEHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIeHus 3a7ad; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBIINX YHCE,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYKACHHUS TS pEIICHUS 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIWYMHA YyIJa, IUIOCKUI yrod,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU MMPAKTHUYCCKUC 3aa4YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpampaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, wap, cdepa, IIomanab cepsl, MIomaib
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUsI KOHyca M LIWJIMHJpA,
[apajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEYEHHE Illapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PHUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HWCIOJIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yroy, MiomaAb, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONbB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOIIOGHBIX (I)I/Il"yp

12

YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJSIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEIACHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKA B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, YMEHUE NIPHUBOAUTH

NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM W  MHUPOBOM




MaTeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUA

1 Yucna v BEIYUCIICHUS
11 Harypanpnsle u nensle yncna. [Ipu3Haku 1eIMMOCTH IETbIX YUCel
12 Pammonanbnpie uncnma. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, IPOLICHTHI,
' OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTeneHu. JeHcTBHs ¢ apupMeTHISCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ mnenbiM mokasateneM. CTemeHb € PalMOHAIBHBIM ITOKa3aTelIeM.
' CaoiicTBa cTeneHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucina. JlecaTHUHbIE ¥ HATYpPAJIbHBIE JTOTapUPMBI
JlelicTBuTenbHbIE 4YHCHA. ApuQMETHYECKHE Olepanuud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. [IpuOnmKkEHHBIE BBIYUCICHUS, IpaBUJIa OKPYIJICHUS, NPUKUAKA |
OLIEHKA pe3yJIbTaTa BEIYUCIICHU
1.8 ITpeoOpa3oBanue BoIpaKeHUH
1.9 KommnnekcHble uncna
2 VpaBHEHUS M HEPABEHCTBA
2.1 Llenbie 1 qPOOHO-pAIHOHAIBHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUECKIE YPaBHEHUS
2.5 Llenbie U qPOOHO-pAIMOHATBHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10  VYpaBHeHwus, HEPABEHCTBA U CUCTEMBI C TApAMETPAMU
2.11 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIMU U Tpaduku




@Oynkius, crnocoosl 3amanus ¢ynkuuu. I'paduk Gynkmuu. B3anmuo oOpaTHble

3 ¢ynkuuu. YérHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: WU MHOXECTBO 3HaueHWd (ynkouu. Hymm ¢yskouu.
3.2 [TpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIIUH.
' Makcumymbsl 1 MUHEMYMBI (yHKIuH. HamGosbpliee u HauMeHbIIee 3HAUYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 Crenennass QyHKIMS C HaTypaJbHBIM W LENbIM NOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrorsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocieq0BaTeabHOCTH, CIIOCOOBI 3aAaHUS ITOCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruecKas nporpeccuu. @opMyiia CIOKHBIX MTPOIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaimmsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHne NPOM3BOIHOW K HCCIENOBaHUIO (YHKUIMHA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. HaxoxieHre HanOoIbIIero 1 HauMeHbIero 3HaueHus: (QyHKIMK Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTUKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPaIICHHSI
7.5 KoopauHats! 1 BEKTOPHI




TemaTnueckoe MJIAHMPOBAHUE

10-# kyace
KoanuecTBO yacoB DJIeKTPOHHbIE
HaumenoBanmue
Ne pa3aesioB M TeM (unponnie)
n/n s Beero KonTtposbHbie | [IpakTHieckue | ogpasoparebHbie
padoThI padoThI pecypesI
Tpenaxep «Obnako
3HAHMI.
1 DJCMEHTBI TEOpHHU 3 Martematuka. 10
rpagos knacc, OO0
«Pusukon Jlado»
. Tpenaxep «Obnako
CrnyualiHble OTBITHI, o
. LTI 3HAHUI.
2 ;ﬂg:a:;zzgfn 3 Martematuka. 10
006151) it kinacc, OO0
«Dus3ukoH Jlad»
Onepaunn Hax Tpenaxep «Obnaxo
MHOKE€CTBaMHU 1 3HAHHI.
COOBITHSIMH. Marematuka. 10
CrnoxeHne 1 knacc, OO0
3 YMHO>XEHHUE 5 «Pu3ukoH JIadb»
BEPOATHOCTEM.
YcnoBHas
BEPOSATHOCTb.
HezaBucumeie
COOBITHS
4 ONeMEHTHI 4 1 Tpenaxep «Obnako
KOMOWHATOPUKH 3HAHUI.
Martematuka. 10
kiracc, OOO
«Pusukon Jlado»
Cepun Tpenaxep «Obnaxo
MIOCJIEIOBATEILHBIX 3HAHUI.
HCHBITAHUH. Martematuka. 10
HcnbiTanus knacc, OO0
5 5 )
bepuymm. «Dwusukon JIab»
Crny4aiiHblii BHIOOD
U3 KOHCYHOM
COBOKYITHOCTH




Tpenaxep «Obnaxo
Crnyuaiinble 3HAHUI.
6 BEJIMYUHBI U 14 1 Martematuka. 10
pacnpeeleHus kiacc, OO0
«DusukoH Jlad»
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 0
ITPOTPAMME
11-ii kaacc
KoumnuecTBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne (uudgposbie)
n/n | PA3ACTI0B 1 TEM Beero | KOHTPobHbIe | TIDaKTHUECKHE | gfpazoaTeibHbie
porpaMmel padoThI padoThI pecypen
Tpenaxep
«O0J1aK0 3HAHUI.
3aKxoH OOJIBIINX
1 ancen 5 Maremarunka.
11 xnacc, OO0
«Pusukon Jladb»
TpeHaxep
OneMeHThI «O01aK0 3HAHUN.
2 MaTeMaTHIECKOI 6 MareMatuka.
CTaTUCTHKH 11 xnacc, OO0
«Du3ukoH JIad»
HenpepeiBabie TpeHaxep
CIIy4yalHble «O061aKko 3HaHUI.
3 BEJTNYHHBI 4 Maremaruka.
(pactipenenenus), 11 xmacc, OO0
MMoKa3aTelIbHOE U «DusnkoH Jlad»
HOpMAaJIbHOE
pacrpeneeHus
Tpenaxep
PacrpeeseHue «O0J1aK0 3HAHUI.
4 TTyaccoma 2 Marematuka.
11 xnacc, OO0
«Pusukon Jlado»




CBsi3b MEXKTY

Tpenaxep
«O0I1aK0 3HAHUIY.

5 CITy9aifHBIMU 6 Marematuka.
BEIMYMHAMH 11 xmacc, OOO
«Pusukon JIado»
Tpenaxep
O06001menue u «O05aKo 3HaHUN.
6 CUCTEMATU3ALIL 11 Maremaruka.
3HaHUH 11 xmacc, OOO
«Du3ukon JIaby»
OBILIEE KOJIMYECTBO
YACOB I1O 34

[TPOIT'PAMME
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