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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4ebHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA» 0a30BOTO YpOBHS
s obyvaronuxcst 10 —11 kiaccoB pazpaborana Ha ocHOBe DeepalbHOrO rOCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpEeIHEro oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MNPEABABIAEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TpPaauLUil
poccuiickoro obOpaszoBanus. Peanm3aius mporpaMMbl 00€CIIEYMBACT OBIIAJCHHE KIFOYCBBIMU
KOMIETEHIIUSIMH, COCTaBJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUS U HEMPEPHIBHOTO 00pa30BaHUA,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATEIBLHOTO PAa3BUTHS JIMYHOCTH
oOyJaronuxcs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Vuebublii Kypc «BeposTHOCTP M  CTaTUCTHKa» 0a30BOr0  YpOBHS  SIBJISETCS
IPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHS OCHOBHOM
mkoisl. Kype npeanasHaden uis popMupoBaHus y 00ydyaromMxcsi CTAaTUCTUYECKON KYJIbTYphl U
NOHMMAHUS POJM TEOPUU BEPOSTHOCTEH KaK MaTEMaTHMUECKOI0 WHCTPYMEHTA JJIs U3y4eHUs
CllydyallHbIX COOBITMH, BenMYMH U mpoueccoB. Ilpu wum3yuenun Kkypca oOoramarrcs
IPEJCTaBICHUs YyYallUXCi O METOJax HCCIEIOBaHUsI HW3MEHYUBOTO MHUpPA, PpPa3BUBACTCS
INOHMMaHHE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHX METO/0B MO3HAHUS KaK HEOTheMIIEMON
4acTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

ConeprkaHue Kypca HalpaBlIEHO Ha 3aKpelyIeHHE 3HaHWM, MOJyYEHHbIX NPU HU3YyYEeHUH
Kypca OCHOBHOM INKOJbl M Ha pa3BUTUE IPEACTABICHUM O CIy4alHBIX BEJIMYMHAX U
B3aUMOCBS35IX MEXJy HHUMH Ha BaXKHbIX IPUMEpPAxX, CIOXKETbl KOTOPBIX MOYEPHHYTHI M3
OKpPYXaroIlero Mupa.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJIIMH B CTPYKType ydeOHOro Kypca «BeposTHoCTh U
CTaTUCTHKA» CpEIHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIJCICHBI CJEIYIOIIUE OCHOBHBIE
cojepxarenbHble TUHUU: «CiydaiiHble COOBITHSI M BEpOATHOCTU», «CilydaliHble BEMYMHBI U
3aKOH OOJIBIINX YHCEI.

BaxHylo dYacTh Kypca 3aHMMaeT M3y4€HHE TEOMETPUYECKOro U OWHOMHAIBHOTO
pacnpenesneHnii M 3HaKOMCTBO C HX HENPEpPhIBHBIMU aHAJOTaMUd — II0KAa3aTeNbHBIM U
HOPMAaJIbHBIM PACIPENETICHUSAMM.

Copepxanne auHUM «CioydailHble COOBITHSI U BEPOSATHOCTH» CIIY’)KMT OCHOBOM JJIst
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHUd BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJIMYUH, a TAKXkKe 3Ta JIMHUSA HeoOXonMa Kak 0a3a JUisi U3ydyeHus 3aKoHa OONbIINX
yucen — (QyHIAMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIErO B NMPHUPOJAE M OOLIECTBE M HMMEIOIIETOo
MaTematuueckyro  ¢opmanuzanuto. Cam  3akoH  OOJNBIIMX  4YWCEN  Mpeayiaraercs B
03HAKOMUTENBHON (popMe ¢ MUHUMAJIbHBIM HUCIOJIb30BAHUEM MAaTEMATHUYECKOT0 opMaIn3ma.

Tembl, cBsi3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMU BEJIMYMHAMH, AaKUEHTHPYIOT
BHUMAaHUE UIKOJbHUKOB HAa ONHMCAHWM M W3YYCHHM CIyYalHBIX $BJIEHUH C IIOMOIIbIO
HenpepbIBHBIX (pyHKUIMNA. OCHOBHOE BHMMAHME YJENSIETCS IMOKa3aTeIbHOMY U HOPMAalIbHOMY
pacrpesiesieHusIM, TpU 3TOM MpEAIojaraeTcs O3HAKOMHUTENIbHOE H3ydeHHE MaTepuana 0e3
JI0KA3aTeNbCTB MPUMEHSAEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha n3ydenne xypca «BeposTHOCTh U CTaTUCTHUKA» Ha 0A30BOM YpPOBHE OTBOAMTCS 1 dac
B HEJIEIIO B TEUEHUE KaXKIO0Tr0 rojia 00y4eHus, Bcero 68 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenne NaHHBIX C MOMOIIBI0 Tabmui U auarpamm. CpenHee apupMeTHUECKOE,
MeAuaHa, HauOoJblliee W HaUMEHbIIee 3HAYEHUs, pa3Max, MAUCIEePCUs U CTaHJApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaitHble SKCHEPUMEHTHI (OMBITH) U CIIy4aiHbIE COOBITHS. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU.

Onepanuu HaJ COOBITUSIMU: TepeceueHre, 00beIMHEHNE, TPOTUBOIOIOKHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyia cl10KeHUs BEPOATHOCTEM.

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo CiydailHOTO SKCIIEPUMEHTA.
®dopmyna MoTHON BepoATHOCTH. He3aBUCHMBIE COOBITHS.

Komb6unaropaoe npaBusio ymMHokeHus. [lepectanoBku u akropuan. Yuciao coueTaHHi.
Tpeyronsauk [Tackans. @opmymna 6maoma HeroToHa.

bunapublii cny4yaiiHbli ONBIT (MCIBITAHUE), YCIIEX U Heynada. HesaBucumbie UCIIBITAHUS.
Cepusi HE3aBUCHMBIX HCHBITAaHUNH 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
bepnyinu.

Crnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrpeneneHus.
[Tpumepsl pacnpeeneHuii, B TOM 4Kcie, FTEOMETPHUECKOe i OMHOMHAIILHOE.

11 KJIACC

UucnoBble XapakTEPUCTUKHU CIYYalHBIX BEJIMYMH: MATEMAaTHYECKOE OXKHMJAaHUE,
JIACTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepsl NpUMEHEHUST MAaTEMAaTUYECKOTO OKHUIAHUSA, B
TOM 4YHCJIEe B 3aJadaX W3 IIOBCEIHCBHOW HW3HHM. MaTeMaTH4YeCKOe OXKHJaHWe OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUIAHUE CYMMBI  CIIy4allHBIX  BEJIMYHH.
Matematuueckoe 0KHIaHHue U IUCTIEPCUSI TEOMETPUUECKOTO M OMHOMHAIILHOTO pacIpeIeIeHUN.

3aKkoH OOJBIINX YUCENT U €ro pojib B HAayKe, MpUpoje U ooimecTBe. BeIOOpoUHBI MeTO
HCCJIeIOBaHUM.

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX BEIUYMH. [[OHATHE O MIIOTHOCTH pacHpenesIeHHUs.
3ajmauu, TOPUBOMAIIME K HOpPMajibHOMY pacrnpeaeneHuto. [loHsTue o0 HOpMalbHOM
pacnpeneeHuu.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yAbTATHl OCBOCHUSI MPOTPaMMBI yuyeOHOro mpenmera «MaremaTtukar»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAXKAAHCKOW TIMO3HMIIMM OOYyYalomerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'O 4WJICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, TNPOIEAYp T'PakIaHCKOTO 00IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COLHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM TPakTaHCKON MJACHTHYHOCTH, YBOXKCHHS K MPOIILIOMY
nu HaCTOﬁIJ_[eMy pOCCHﬁCKOﬁ MaTE€MaTuKd, LOCEHHOCTHBIM OTHOHNICHHUEM K JOCTHXCHHAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTYIKEHUH B IPYTMX HAayKaX, TEXHOJIOTHSX, CPepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEM POCCHIMCKOTO Hapoaa; CPOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JIESITENIBHOCTBIO YYEHOTO; OCO3HAHHUEM JMYHOIO BKJIAJAa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHEM K MHpPY, BKJIIOYas JCTETHUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHS MPHUMEHSTh MaTeMaTU4YeCKUE 3HAHMS B HHTEpecax
37I0pOBOTO U 0€30macHOro 0oOpasza >KW3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3NIUYHBIM
chepam npodeccHOoHaTBEHON NESITEIbHOCTH, CB3aHHBIM C MAaTEeMAaTHUKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IKoJ0rnYecKoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTI)IO BKOHOFquCKOﬁ KYJ'II)TypI)I, IIOHUMAHHUCM BJIUSIHUSA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE MPUPOJHOM K COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHsl 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpefbl, TUIaHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{eHHOCTH HAYYHOT'O MO3HAHUS

c(hOPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
T-IeJ'IOBe‘IeCKOI\/’I ACATCIIbHOCTHU, DTAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTHU IJIs1 paSBHTI/If{ OUBHUIIN3AIINH,
OBJIAJICHUEM S3BIKOM MATEMAaTUKU U MATEMAaTHUYECKOM KYJBbTYpOM KakK CPEICTBOM IIO3HAHMS



MHpa; TOTOBHOCTBIO OCYHIECTBJISATH TMPOEKTHYIO U HUCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeqMeTHble  pe3yibTaThl ~ OCBOGHHUS  IPOTPaMMbI  Y4eOHOrO  TpeaMera
«MareMaTKa»  XapaKTePU3YIOTCS  OBJIAJICHUEM  YHUBEPCAILHBIMH  HO3HABAMETNbHLIMU
OelicmeusiMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OClCBUAMY, — YHUBEPCAIbHbIMU
PeYNIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanrvnvie nosmasamenwvhvle Oeticmsusi, obecneuusaiom  Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0CBOEHUE MEMOO08 NO3HAHUS OKPYICAIOULE20
MUpa; NpUMeHeHUue JN0SUHEeCKUX, UCCIe008aMmeNbCKUX onepayuil, yMeHuti pabomams ¢

unghopmayuet).
Ba3oBble Jjornyeckue aeiicTBHA:
° BBISIBJIATH M XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKKM MaTEMaTUYECKHUX

00BEKTOB, MOHATHI, OTHOLICHUI MEXAYy MOHATHIMH; (POPMYIHPOBATH OMPEICICHUS MOHATUIH;
YCTaHABIIMBATh CYIICCTBCHHBIN NpPHU3HAK KIACCU(PUKANNUA, OCHOBAHUSA JUIsI 0000OIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpa3oBbIBaTh CYXKJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHbBIE, €IUHUYHbIE, YACTHBIE U 00ILKE; YCIOBHBIE;
. BBIABIIATH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUYUS B

(akTax, JaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX; Ipe/ularatb KPUTEPUM JUIS BbBIBIECHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 AcIaTb BbIBOJAbI C HUCIIOJIb3OBAHHUEM 3aKOHOB JIOTMKH, JOCAYKTHBHBIX U
HHAYKTUBHBIX YM033.KJIIO‘IGHI/II>'I, YMOSaKJIIO‘IeHI/Iﬁ 110 aHaJIOTHUH,
L4 MMPpOBOAUTL CaMOCTOATCIIBHO O0Ka3aTCJbCTBA MATCMATHUYCCKUX yTBCp)KI[eHHfI

(mpsiMple UM OT MPOTUBHOIO), BBICTpaMBaTb APryMEHTAIMIO, MPUBOAUTH IPUMEPHI U
KOHTPHpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

. BbIOMpaTh cr1oco0 perieHus yueOHO! 3aauM (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMALUIMM C Y4ETOM CaMOCTOSITENIbHO —BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

o UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATEIbCKUM HMHCTPYMEHT IIO3HAHUSA;
(dbopMynHpoBaTh BONPOCH], (PUKCUPYIOIIKME NPOTUBOpEUHe, MpoOIeMy, YCTaHABIMBATh UCKOMOE
U JIaHHO€, (POpPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

o IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIENOBAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

. CaMOCTOSITENIbHO (OpMYJIMPOBaTH OOOOIIEHUST W BBIBOABI IO pe3yJabTaTaM
NPOBEAEHHOTO  HAONIONEHUs, UCCIIEJOBAHMS, OLIEHMBATh JIOCTOBEPHOCTh  IOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IIEHHIA;

J IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIABUIAThH
MPEJIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

. BBISIBJIATH JePUIUTH HMHPOpPMAIMK, JAHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4U;
. BBIOMpPATh MH(POPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIU3UPOBATH,

CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBaTh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIpeJICTaBICHHUS,



J CTPYKTYpPUPOBaTh HWHGPOPMALIMIO, MPEIACTABIATh €€ B Ppa3IUYHBIX (opMax,
WITIOCTPUPOBATh MpaUuecKy;

J OLICHUBATh HaI&KHOCTh MH(POPMALIUU O CAMOCTOSTENHFHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHnusepcanvhvie KOMMyHUKAmMUGHbIE Oelicmeus, 06ecneyusarom cQopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OO01menmne:

J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHUS B COOTBETCTBHU C YCIOBHSAMHU H
HenssMu  OOIIeHHUsS; SCHO, TOYHO, I'PaMOTHO BBIP@XKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIIeHUs 3aJadyd, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

J B XOJie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIAae€MOH TEMBI,
npoOjeMbl, penraeMoil 3adauyd, BBICKA3bIBaThb WJCH, HAICIEHHbIE HA IOMCK pELICHUs;
COIIOCTABJIATh CBOM CYXJIEHUS C CYXICHHSAMH JPYTrUX yYacTHUKOB JIUAJIOTa, OOHApYKUBATh
pasinyMe W CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme ¢opMynupoBaTh pa3HOIIacus, CBOU
BO3PaKEHUS;

o IPEICTaBIATh PEe3yJabTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, MCCIIEeJOBaHus,
IPOEKTa; CAMOCTOSITEIbHO BHIOMPATh (popMaT BBICTYIJIEHHSA C Y4ETOM 3a/ad MPE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTBo:

J NOHMMATh U HCIIOJb30BaTh MPEUMYIIECTBA KOMAaHJHOM M WHIUBUAYaJIbHON
paboThl TpH peHIeHWH Y4YeOHBIX 3a/Ja4y; NPUHUMATh IIelTb COBMECTHOW JIEATENILHOCTH,
IUITAHUPOBATh OPraHU3aLUI0 COBMECTHOM paboThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CYX/1aTh MPOLIECC U PE3YNIbTAT paboThI; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

. y4acTBOBaTh B TpyHHoBbIX (opmax paboTel (oOcyxaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBIIOJHATH CBOIO 4YacTb pabOTbl U KOOPAWHUPOBATh CBOU
JEHCTBUS C IPYTUMH 4JIEHAMU KOMaH/1bl; OLIEHUBATh KAYECTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOICHCTBUS.

3) Vuusepcanvnvie pecynamuenvie Oeticmsus, obecneuugaiom — Gopmuposanue
CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranu3anmusi:

COCTaBJIATh IUIAH, ITOPUTM pEIIEeHUs 3aJjaud, BBIOMpPATh CHOCOO pelIeHHs C Yy4ETOM
UMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

o BJIaJICTh HaBBIKAMM I103HABATEIbHON pedIeKCHM Kak OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENbHBIX MPOLECCOB, UX PE3yJbTAaTOB; BIaJETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3aa4uu;

J NpeIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTHb IpPH PELICHUH 3a]lauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBHUSIM, OOBSICHITH NMPUUYUHBI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh HOHATUSAMM: CcpeqHee apudMeTHueckoe, MeauaHa, HauOoibllee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaX MacCUBa YUCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUAMH: CIIy4alHBI SKCHEPUMEHT (OIBIT) M cilydaiiHoe coObITHE,
AIIEMEHTAPHOE COOBITHE (RIIEMEHTAPHBIN MCXO0J) CIY4alHOTO ONBITa; HAXOIUTh BEPOSITHOCTU B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMH, HAXOAUTh U CPAaBHUBATh BEPOSATHOCTU
COOBITHI B U3Y4YEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX.

Haxonutes u GpopmynupoBaTh cOOBITHSA: NTEpeceUCHUE U 00bEJUHEHNE JaHHBIX COOBITHH,
coObITHE, MPOTUBOIOJIOXKHOE JIaHHOMY COOBITHIO; I0Jb30BaThCsl auarpamMmamu Oiliepa u
(bopMyInoi croxkeHHs BEpOATHOCTEH MTPU PELIEHNUH 3a1a4.

OmnepupoBaTh MOHSATHSIMHU: YCJIOBHAsE BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS; HAXOIUTh
BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIy4aiiHOTO OIIBITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh NMOHATUSAMM: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEPUsl HUCIBITAHUM,
yclex U HeyJada; HaXxOJuUThb BEPOSATHOCTU COOBITHMM B CEpUM HE3aBUCHUMBIX HCIBITAHUN /0
IEPBOTO ycliexa; HaXOAUTh BEPOSITHOCTU COOBITUH B cepur UCTIbITaHUN bepHysu.

OnepupoBaTh MNOHATUSIMM: CiIydailHass BEJIMYMHA, PpACHPEICIICHUE BEPOSTHOCTEH,
Juarpamma pacipeeneHus.

11 KJIACC

CpaBHMBATh BEPOSITHOCTH 3HAYEHUH CIIyyailHON BEIMYMHBI MO PACIPEIEICHUI0 WIN C
MOMOUIbIO AUATPAMM.

OmnepupoBaTh MOHATHEM MaTEMaTUYECKOTO OXKUJAHUS; IPUBOAUTH IPUMEPHI, Kak
NPUMEHSIETCd MaTeMaTHYeCKOe OXHJIaHWE CIy4alHON BEJIMYMHBI HaXOAWTh MaTeMaTHYeCKOe
OKHUJAHUE 10 JAHHOMY PACIIPEAEIEHUIO.

Hmets mpeacTaBiaeHue o0 3aKOoHe OOJIBIINX YUCE]L.

HMeTp nipencTaBiieHne 0 HOPMaJIbHOM paclpeAeIcHUH.



IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA3OBATEJIbHON TPOI'PAMMBI

10 KITIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
i — 00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBaTh HOHATHSAMH: CpeAHEE apu(MeTHUecKoe, MeIuaHa,
6.2 HaumOoJblllee, HaUMEHbIIEe 3HAUYEHHE, pa3MaX MacCHMBa YHCIIOBBIX

JaHHBIX

OnepupoBaTb MOHATUSAMU: CIY4YaWHBI 3KCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4ailHOrO  OMBITAa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHHUBATH
BEPOSITHOCTH COOBITUI B M3YyYEHHBIX CIyYalHBIX IKCTIEPUMEHTAX

Haxomute u ¢dopmynupoBath COOBITHA: MepecedyeHrue U OObeIUHEHHE
JaHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIIOKHOE JTAHHOMY COOBITHIO;
MOJIb30BAaTbCA  JUarpaMmMamMu  OJinepa ©  (QOpPMYJIOH  CIOKEHUS
BEPOSITHOCTEH MpU PEIICHUH 33724

6.4

OnepupoBaTh TMOHATHAMHU: YCJIOBHAasi BEPOSTHOCTb, HE3aBHCHUMBIC
6.5 COOBITHS; HAXOIHUTh BEPOSTHOCTU C IOMOILBIO NpaBHiIa YMHOXEHUS, C
IMOMOIIBIO JEPEBA CIYYANHOIO OIbITA

6.6 [TpuMeHsATh KOMOMHATOPHOE MPABWIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4
OmnepupoBaTh NOHATUSMH: UCTIBITAHNUE, HE3aBUCUMBIE UCIIBITAHHS, CEPHUS
UCHBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOSITHOCTU COOBITUI B CEpUU

6.7 HE3aBHCHUMBIX HCIBITAaHUM 10 NEPBOr0 ycrexa, HaXOJUTh BEPOSTHOCTU
cOOBITHH B cepuu UcnbITaHuil bepHyiu
6.8 OHepI/IpOBaTIZ NOHATUAMM: CllydaliHas BEIWYMHA, PpaCIpPEIEIICHUE
BEPOSITHOCTEH, Marpamma pacnpeeseHus
11 KJIACC
Kon .
IpOBEPHEMOTo IIpoBepsiembie Npe1MeTHbIe Pe3ylIbTaThl 0CBOCHUs OCHOBHOI
pesyaBTATA 0o0pa3oBaTe/IbHOM NMPOIrPaMMbl CpeHero o01mero 00pasoBanus
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIIYyYalHOW  BEJIMYHMHBI IO
pacnpeaesIeHUIO NN C TOMOUIBIO AMArPaMM
OnepupoBarh MOHATHEM MaTEMaTHUYECKOIO OKUJAHUS, IPUBOIUTH
59 NPUMEPbl  TOTO, KaK NPUMEHACTCA — MATEMATHYECKOE  OXKMIAHHE
CIIy4allHOM BEJIMYMHBI, HAXOAWUTb MAaTEMATUYECKOE OXKHUJAHUE II0
JTAHHOMY pacIpeiesIeHUI0
5.3 NwmeTs npeacTaBiieHre o 3aKk0He OOJIBIINX YHCeNT
5.4 HMeTp nipeacTaBieHne 0 HOPMaJIbHOM paclpeacIeHun




Kon

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

6

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpenacraBneHne MaHHBIX C  TMOMONIBIO Tabimm u  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HawOOJIbIIEE W HAUMEHBIIEEe 3HAYCHUsS, pa3Max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

6.2

CrnydaiiHple JKCIIEPUMEHTHI (ONBITHI) M CIydYalHbIE COOBITHS. OJIEMEHTapHbBIC
coObITHs (MCXO0bI). BeposTHOCTH ciydallHOTO COOBITHSA. BiM30CTH YaCTOTHI U
BEPOATHOCTH cOOBITUH. Cily4aifHble ONBITHl C PABHOBO3MOXKHBIMH 3JI€EMEHTAPHBIMU
coObITUsIMH.  BeposiTHOCTH  COOBITUH B OMBITAaX C  PAaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUAMU

6.3

6.4

6.5

Onepauuu HaJx COOBITUSIMHU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHBIE
coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIOKEHUS] BEpOITHOCTEH

VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposATHOCTEH. JlepeBo  ciaydallHOTO
skcniepuMmenTa. dopmysa nosiHoi BeposiTHOCTU. HezaBucumebie cOOBITHS

Kombunatopaoe mnpaBwio ymHOXeHus. IlepectranoBku u daxrtopuan. Ywmcio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHblif ciaydaliHpli ONBIT (MCHBITAHME), ycmex M Heyaada. HesaBucumbie
ucnelTanusd. Cepusi HE3aBUCUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTed. J[marpamMmma pacmnpeseneHusl.
[Ipumepsl pacnpesiesieHnid, B TOM YHCIIe T€OMETPUUIECKOE U OMHOMUAIbHOE

Kon
5

11 KJIACC

IIpoBepsiemMblii 3JIeMEHT COIEPKAHUS
Teopus BEpOATHOCTEN U CTATHCTHKA

5.1

5.2

UucnoBple XapaKTEPUCTUKU CIYyYaWHBIX BEJIMYMH: MATEMATHYECKOE OXKUIAHUE,
JUCIIEPCUSl U CTAHIAPTHOE OTKJIOHEHMeE. lIprumepsl MpUMEHEHHsT MaTEMAaTUYECKOTO
O0KHUJAHUsI, B TOM YHCIE B 3aJadyax W3 INOBCEIHEBHOM XU3HU. Martemarnueckoe
OXXHMJIaHWe OWHAPHOM CIIy4ailHOM BENMMYMHBI. MaTeMaTH4ecKoe OXXHIAHHE CYMMBbI
CIIy4alHBIX BEIWYMH. MaTeMaThuueckoe OXUIAHUE U JTUCHEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOT'O pacIpe/ielIeHui

3akoH OONBIIMX YKCENl M €r0 poJib B HayKe, MPUpOJE U olmiecTBe. BBHIOOpOUHBIH
METOJI CCIIeJOBaHUH

5.3

[Ipumepsl  HEMpPEpBIBHBIX ~ CIy4YalHbIX BenuuyuH. [loHSATHE O TUIOTHOCTH
pacnipeneneHus. 3agaun, NPUBOJALINE K HOpMAIbHOMY pacnpezenenuto. [lonstue o
HOPMAaJIbHOM pacripeieIeHun



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHON TPOI'PAMMABI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPSAEMOro | OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeHEro 0011ero
TpeOOBaHUsI o0pa3oBaHusi

Brnagenne MeronaMu JJ0Ka3aTENbCTB, AITOPUTMAMHU PpELICHUS 3a4ady;
yMeHue (GOpMyIUpOBaTh U ONEPUPOBATH TOHATUSMU: ONpEJEIICHNUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MNPU3HAK, [OKAa3aTeJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpOBaThH
o0paTHOE M MPOTHUBOINOJIOXKHOE YTBEPKIACHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTUYeCKON  MHIYKIUU;
MIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS MPU PEIICHUH 3aJ]1a4, OLICHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYKIEHHUI; yMEHHE  OIepUpOBaTh
MOHSATUSMU: MHOXECTBO, IMOJAMHOKECTBO, OIEpallUd HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar AJisg OMUCaHus
peaTbHBIX MPOLIECCOB U SIBJICHUN W TMPH pPEHICHUU 3a7a4, B TOM YHUCIE U3
IpYTUX Yy4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, OepeBo, IHKI, rpad Ha IMIOCKOCTH; yMEHHE 3aJaBaTb U
OMKCHIBATh Tpadbl Pa3IWYHBIMU CIOCO0aMU; HCIONB30BaTh rpadbl Mpu
pelIeHnH 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaIbHOE YHUCIO, LEJIOE YHUCIIO,
CTEIIEHb C LIEJIBIM II0KAa3aTeIeM, KOPEHb HATYPAJIIbHOW CTENEHH, CTEIEHD C
palMOHAIbHBIM II0KA3aTEJIEM, CTENEHb C JEUCTBUTEIbHBIM IIOKA3aTENIEM,
jgorapuM YHcia, CUHYC, KOCHHYC M TAaHICHC IPOHM3BOJBHOIO YHCIIA,
OCTaTOK II0 MOJYJIIO, PAalUOHAIBHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHO>€ECTBA HATYPAJIBHBIX, LIEJIBIX, PALIMOHAJIBHBIX, JEHCTBUTEIBHBIX YHCET;
YMEHHE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImuMi
JenuTeNb W HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuaa npu
pELICHUH 3a/1ad; 3HAKOMCTBO C PAa3jIM4YHBIMU IO3ULHUOHHBIMU CHUCTEMaMHU
CUMCJICHUS; YMEHUE BBINOIHITH BBIYMCIEHUE 3HAYEHUN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsMU M Jorapudmamu, npeoOpa3oBaHus ApOOHO-
palMOHAIBHBIX  BBIPAXKEHUH;  YMEHHE  OINEpUPOBATh  IOHATHSIMMU:
HOCJIEI0BATENbHOCTh, apupMeThdecKkas Mporpeccus, TreoMeTpuyecKast
nporpeccusi, OECKOHEYHO yObIBarolass TIeOMETpHUYecKas IpPOrpeccHus;
yYMEHUE 3aJaBaTb IIOCIEAOBATEIIBHOCTH, B TOM YHCIE C IIOMOILBIO
PEKYppEHTHBIX (OpPMYJI; YMEHHE ONEpUpPOBATh MOHATUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPsDKEHHBIE KOMIUIEKCHBIE 4YMCIIa, MOAYIb U  apryMeEHT
KOMIUIEKCHOTO ~ 4ucia,  ¢opMa  3alMCH  KOMIUIEKCHBIX  4YHCEN
(reomeTpuyeckas, TPUTOHOMETpUUEecKass M  anreOpauyeckas); YMETb
MPOU3BOIUTH apUPMETHUECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
[IPUBOAUTH IIPUMEPBI UCIIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; OIEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2  wm  3X3,  onpenenuTenb  MaTpHULBI,
T€OMETPUYECKHUI CMBICII OIPEIETUTEIS

YMeHue onepupoBaTh MNOHATHSIMM: pPalMOHAIbHBIE, HPPaLMOHAIIBHBIE,
MOKa3aTelbHble, CTENEeHHbIE, JOrapupMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUEe, ypaBHEHHE, HEPaBEHCTBO,

10




CHCTEeMa YpaBHEHUW M HEPABEHCTB, PAaBHOCWIBHOCTh YpPaBHEHUH,
HEpaBEHCTB U CUCTEM; YMEHHE pelIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOIIBIO PAa3JIMYHBIX MPUEMOB; PELIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C [TapaMEeTPOM; IPUMEHSTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI
JUIsL pelleHrs MaTeMaTHMYeCKHX 3ajJad W 3ajad U3 pa3jMuHbIX oljactel
HAyKU U PEAIbHOU KU3HU

YMmeHue omnepupoBarth HOHATHAMH: (QyHKIHS, YETHOCTh (YHKIHH,
HNEPUOJIMYHOCT (PYHKIUHM, OrPAaHMYEHHOCTb (YHKLIHH, MOHOTOHHOCTb
¢yHkuuu, 3KcTpeMyM (YHKIMH, HauOoJbllee W HAMMEHbIIEe 3HAUYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HENpepblBHAs (DYHKIMS, aCUMITOTHI rpaduka
¢yHKuuu, mepBas W BTOpas MPOU3BOJAHAS (PYHKLUUHU, F€OMETPHUYECKUN H
¢u3nyeckuif  cMBICI  IPOU3BOAHOW, IepBOOOpa3Has, ONpeAeIEHHBbIH
UHTETpal, YMEHHE HAXOIUTh ACUMOTOTHI Tpaduka (GYHKUUU; yMEHHE
BBIYHUCIIATH [IPOU3BOHBIE CYMMBbI, IPOU3BEACHNUS, YACTHOIO U KOMITO3ULMH
(GyHKIMH, HAXOUTH YpaBHEHUE KacaTeIbHOHN K rpaduKy QyHKIIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTapHBIX (YHKLIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISL HCCIeNOBaHUsA (DYHKIMH, HAaXOJUTh HAaWOOJBIIHE H
HalMEHbIIME 3HaueHus (QYHKUMNA; CTPOUTh TIpapUKd MHOTOWIEHOB C
UCTIOIB30BAaHUEM  amlapara MaTeMaTH4YecKOro aHaiu3a, HPUMEHSTH
IPOM3BOJHYIO Ul HaXOXKJEHMS HAWIY4IIero pelleHHus B NPUKIAJHBIX, B
TOM YHCII€ COIMAIBHO-DKOHOMUYECKHX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh
IUIOIAAM U 00BEMBI (PUIYp C NOMOIIBIO MHTErpaja; IPUBOAUTh MPUMEPEI
MaTeMaTHYECKOTO MOJEIMPOBAaHUS C MOMOIIBI0 U (dhepeHInaTbHBIX
ypaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpapuk QyHKIMU, oOpaTHas (QyHKUIHSA,
KOMIIO3UIUS  (DYHKIMHA, JMHEWHas QYHKIUS, KBaIpaTU4Has QYHKIUS,
pauuoHanbHass (QYHKLUUSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUYECKUE
¢GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKIMH, IMOKa3zaTelbHas H
jgorapupmuueckas (GYHKIHMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKIMH, BBIIOTHATH NpeoOpa3oBaHusl rpa@uKoB QpyHKINN, UCTIOIb30BAThH
rpaduKy Ui U3y4EeHHUs MPOLECCOB M 3aBUCHUMOCTEH, MPH pEeIIeHUH 3ajady
U3 JPYrux y4dyeOHbIX MPEIMETOBM 3aJad U3 peajlbHOW JKHU3HM; BbIpaXaTb
dopMynaMu 3aBUCHUMOCTH MEXIY BEITMUMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku QyHKUMHA A7 pelleHHs] ypaBHEHUH, HEpPaBEHCTB U 3ajad C
napameTpamM; H300pakaTh Ha KOOPJIMHATHON IJIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIyT, HaJOIH, 33Ja4dl U3 OOJAcCTH YIpaBJIEHUsS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBMIO 3a/layd, HCCIIEN0BATh IIOJIYyYEHHOE pEIIEHUuE U
OLIEHUBAaTh IPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJEIUpPOBaTh
pealbHblE CHUTYallUM Ha S3bIKE MAaTEMATHKH; COCTaBIATH BBIPAYKEHUS,
YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIIEI0BATH
IOCTPOCHHbIE ~ MOJIEIM  C  HUCIOJb30BAaHMEM  ammapata  anreOpsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yiabTaT

YMeHue onepupoBarh MOHATHSAMH: CpelHee apUPpMETHUecKoe, MeauaHa,
HauOoJpIlIee M HauMEHbIIee 3HAYeHHUs, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE H3BJIEeKaTh, WHTEPIPETHPOBATh

11



10

nH(popMaInio, MpeaCTaBICHHYI0 B TaOJIWIAX, HA JAUarpamMmax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA pEaJbHBIX MPOLECCOB U SBICHUM; NPEICTaBIATH
UHPOPMALIMIO C TOMOINBIO TAaONMIl © JMarpamMM; HUCCIEI0BaTh
CTaTUCTUYCCKUC HOAaHHBIC, B TOM 4YHCJIC C MNPUMCHCHHCM Fpa(l)I/I‘-IeCKI/IX
METO/IOB M DJIEKTPOHHBIX CPEJICTB; rpadUyecKu MCCIEeI0BaTh COBMECTHBIC
HAOJIO/IEHUS! C IIOMOIIBIO TUAarpaMM pacCEeUBaHUs U IMHEHHOW perpeccun

YMeHue onepupoBaTh IOHATUSAMM: CIIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIIONb30BaHMEM TIpauyecKux METOJIOB; MPHUMEHSThH
(GopMynbl CIOKEHHs M YMHOXEHHsS BepoATHOCTeH, (GopMmylly IOJIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKTBl U (OPMYIIBI,
OLICHUBAaTb BEPOSITHOCTU pEabHBIX COOBITHI; YMEHHME OIEepUpOBaTh
NOHATUSAMH:  ClIydaiiHass BEJIMYMHA, paACIpEeAeiiCHHE BEpPOSITHOCTEH,
MaTeMaTHYeCKOE OXKHUJaHUE, JAUCHEepCUs U CTAaHAAPTHOE OTKIOHEHHE
ClyyaliHOW  BENWYMHBL, (YHKIWW  pPaCHpeieieHUuss U IJIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOTO U HOPMAJIBHOTO PACHpPEENICHUN; yMEHUe
UCTIOJIB30BaTh CBOMCTBA M3YUEHHBIX PACIpPEIENICHUN Ui PELICHUs 3a/1ad;
3HAaKOMCTBO C IOHSTHUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJbl BHIOOPOUHBIX
UCCIICIOBaHMIA; YMEHUE TIPUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
qucel B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEpUPOBAThH
NOHATUSAMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYCTAaHWH, YHUCIIO
HEepecTaHoBOK; OMHOM HpbIOTOHA; yMeHHe NpPUMEHATb KOMOMHATOPHbIE
GaKkThl W pacCyKISHHsS ISl PEHICHUs 3a]ad; OIEHHBATh BEPOSTHOCTH
pearbHbIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH NOTYICHHBIA PE3YyIbTaT

YMeHue  onepupoBaTh  IOHATUSAMM:  TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYMHA yIia, IUIOCKUI yroj, ABYTrpaHHBIHI
YIoJ, TPEXTPAHHBIA yroJ, CKPEIIUBAKOLIUECS MPSAMBIE, MApauIeIbBHOCTD U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YrOJl MEXKIY MPSAMBIMU, YrOil
MEXAY NMPSMON U MIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSHHUE OT
TOYKU N0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSIMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh IPH DPEIICHWM 3a1ad HW3y4YEHHbIC
(bakThl 1 TeopeMbl IJIAHUMETPUU; YMEHHE OLIEHHWBATh pa3Mepbl 00BEKTOB
OKPY’KaOIIET0 MHpA; CTPOUTh MaTEMaTH4YECKME MOJEIM C IOMOUIBIO
TEOMETPUUYECKUX IMOHATHMM M BEIUYMH, pEIIaTh CBS3aHHbIE C HUMU
IIPaKTUYECKHE 3a0a4U

YMeHue omnepupoBaTh MOHATHSIMH: IUIOMAAs GUTYPBI, 00BEM GUTYDHI,
MHOTI'OI'paHHUK, HpaBHJ’ILHLIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHUKA,
KyO, mapamienenumnen, mnpusMa, NOupamuaa, ¢GuUrypa U TOBEPXHOCTh
BpalieHus, LWIWHIpP, KOHYC, mmap, cdepa, Iuiomanas c@epsl, MUIONaab
MOBEPXHOCTH MHUPAMUJIBI, TMPHU3MBI, KOHyCa, LHUIUHApPA, O0BEM Kyoa,
NPsAMOYTOJIBHOTO  HapajulesienuIieqa, MUpPaMuabl, TPU3MBI, LUIMHAPA,
KOHyca, Imapa, pa3BEéPTKa MOBEPXHOCTH, CEYCHHUS KOHyca W IHIWHPA,
napajyielbHble OCH WM OCHOBaHHWIO, CEYeHHE Iapa, IUIOCKOCTH,
Kacaromasicss cdepbl, MHIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTpaHHMKa, M300pa)kaTh MHOTOTPAHHUKH, (UTYpPHl U TIOBEPXHOCTH
BpaIlleHHUs, UX CEYCHHsI, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPHMEHSATH CBOWCTBA TEOMETPUUYECKUX (DHUTYp, CaMOCTOSTEIBHO
bopMyIHUpOBaTh OMpeAeNeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3HI O
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CBOMCTBaX M TPHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIH
OmpoBepraTb MX; YMEHHE TMPOBOAWTH KiIacCHPUKaNUI0 GUryp IO
pPa3MUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAWMBIC JIOTIOIHHUTEIbHBIC
HOCTPOCHHS

YMeHue onepupoBaTh ~MOHATHUSMH:  JBIDKEHHME B IPOCTPAHCTBE,
napajyieNIbHbld MEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHMe 10A00Us, TOMO0HBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHble M IOJOOHBIE (GUIYpbHl, B TOM YHCIE B INPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPHUCCKUE OTHOLICHHUS TPU
pelIeHUH 3ajiay; HaXOJUTh I'€OMETPUUYECKHE BEIMYUHBI (UIMHA, YTod,
II0IIAAb, 00BEM) IIPH PEIICHUH 33724 U3 JPYTrUX y4eOHBIX MPEIMETOB U U3
peanabHOM ’KM3HM; YMEHUE BBIYMCIATh N€OMETPUYECKHE BEIMUUHBI (IIMHA,
yroj, IJOHIaab, 00BEM, IUIOMIAJL MOBEPXHOCTH), MCIOIb3Ys HM3Yy4YECHHBIC
(GopMynbl M METOJbl, B TOM YHCIE: IUIOIIAb MOBEPXHOCTH MUPAMUJBI,
OpU3Mbl, KOHyca, LWIMHApA, IUomanb cdepel; 00bEM  KyOa,
OPSAMOYTOJIBHOTO HapajjieNienunena, MNUPaMUbl, MPU3MbI, LWIMHJPA,
KOHYca, I1apa; YMEHUE HAXOJAUTh OTHOIICHHE 00BEMOB MOJOOHBIX QUTYD

YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha WYHCIO, DPAa3JIOKEHHE BEKTOopa Mo Oaswucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEICHUE, YIrOJd MEeXay
BEKTOpAMHU; YMEHHE MCIOJIb30BaTh BEKTOPHBIN U KOOPIUHATHBIA METOM IS
pellIeHus TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YUeOHBIX IPEIMETOB

13

YMeHue BbIOMpPATh NOAXOAALIMM METOJ| JIsl pelIeHus 3a7a4yM; OHUMaHue
3HQUMMOCTH MAaTEMaTUKH B H3YYEHMM MPHUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB UM SBJICHUM; YMEHHE DAclO3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE IPUBOJUTH IIPUMEPHI MATEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU
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IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'I 11O

MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxa
1 Yucna v BIYKCICHUS
1.1 | HarypanbHble U nenble yncia. IIpu3Haky 1eIMMOCTH LENbIX YUCET
19 Parnmonanbupie uncna. OOBIKHOBEHHbBIE M JCCATUYHBIC JPOOH, MPOLEHTHI, OECKOHEUHBIE
HEepUOIMYECKUe I1podu
13 Apudmernueckuit KOpCHB HaTypalbHOH creneHHu. JleWCTBUS ¢ apu(MeTHYeCKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenp ¢ uenbiM mnokasaresieM. CTelneHb € palMOHAIbHBIM IoKazaresneM. CBoiicTBa
CTETIeHU
15 Cunyc, KOCHHYC ¥ TaHT'€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTE€HC
YHCIOBOr0 apryMeHTa
1.6 | Jlorapudwm uyucna. JlecaTuynbie U HaTypajIbHbIE JOrapu(MbI
JeiictBuTtenpHble uuciaa. ApupMeTHYecKHe OIepalud ¢ JeHCTBUTENbHBIMU YHCIAMH.
1.7 | IlpubnuxEHHbIE BBIUMCIECHMS, MpaBUIa OKPYIJIEHUs, NMPUKUJKA U OLEHKA pe3yjbTaTa
BBIYHCIICHUN
1.8 | IIpeoOpa3zoBaHue BeIpaKECHUIN
1.9 | KowmmiekcHsie yncna
2 YpaBHEHUs U HEpAaBEHCTBA
2.1 [enbie 1 IpOOHO-pallMOHATBHBIC YPABHEHUS
2.2 | VppauuoHanbHbIE YpaBHEHHS
2.3 | TpuroHomeTpuieckue ypaBHEHUs
2.4 | Tloka3arenbHbIe U JOTapu(PMUUECKHE YPaBHEHHUS
2.5 | llensie 1 TpoOHO-palIMOHAIEHBIC HEPABEHCTBA
2.6 | HppannoHaiabHBIE HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JorapudMuIeckne HepaBeHCTBA
2.8 | TpuroHomerpuyeckrne HEpaBeHCTBA
2.9 | CucreMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 | Martpuia cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenenuTellb MaTPHIIBI
3 @yHKIMH U TpaduKu
31 ®yHKk1Ms, crnocoos! 3ananus Gynkuuu. ['padux pynknuu. Bzaumuo oOpaTHble QyHKIMH.
Uérneie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKINH
Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHuM ¢ynkuuu. Hynu ¢pynkuun. [TpomexyTtku
3.2 | 3HaKomocTOsSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIHMU. MaKCUMyMbl U MHUHHUMYMBI
dbyakuun. Hanbonpiiee u HanMeHblee 3HaYeHNE (PYHKITUN HA TTPOMEKYTKE
33 Crenennas QyHKIUS C HaTypalbHbIM M LI€JIbIM ToKa3zareneMm. EE cBoiicTBau rpaduxk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 | Tpuronomerpuueckue GyHKIUHI, UX CBOMCTBA U rpauku
3.5 | TlokazarenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U rpaduku
3.6 | Toukwu pa3psiBa. AcuMnTOTH rpadukoB ¢pyHkIui. CBolcTBA PYHKIININ, HETPEPHIBHBIX Ha
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OTpe3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs [IOCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccu. @opMyia cI0KHBIX MPOIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 | TlpowmsBonnas pynkiuu. [Ipon3BoaHbIC DIEMEHTAPHBIX (QYHKITAN
49 [IpumeHneHue MPOU3BOIHON K HCCIeI0OBaHUIO (PYHKIHUNA Ha MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxaenrne HanOOIbIIero 1 HAMMEHBINET0 3HAYCHHS PYHKIIMH HA OTPE3Ke
4.3 | IlepBooOpasnas. uTerpain
9) MHOXeCTBa U JIOTHKA
5.1 | MHuoxecTBO, onepaiuu Haj MHOXKecTBaMHu. /uarpammsl Ditsiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 | OmnmcarenpHasi CTATUCTHKA
6.2 | BeposTHOCTP
6.3 | KomOunaropuka
7 ['eomerpus
7.1 | ®urypsl Ha MIIOCKOCTU
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena u MOBEPXHOCTH BPALICHUS
7.5 | KoopauHathl U BEKTOPBI
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue

Ne (undposbie)

/| PA3Ae]IoB M TeM Beero Kontpoabnubie  IIpakTnyeckme 06pa30BATETBHbIC
NporpamMmabl padoThI padoThI pecype
Hpencrasnenne bu6nmoreka [IOK

1 ﬁiﬁi;xefwaﬂ 4 https://m.edsoo.ru/eOb

7b0f1
CTAaTUCTUKA
CrnydaiiHble OTBIThI
1 %quaHHHe bubmuoreka [IOK

2 COOBITHA, OTILITEI € 1 https://m.edsoo.ru/e0b
PaBHOBO3MOKHBIMHU 3 R
DJIEMEHTAPHBIMU —_

HUCXOJaMHU
g)%iff;;;;;aﬂ bubmuoreka [{OK
3 TOSKEIHIe ’ 3 https://m.edsoo.ru/eOb
. 7b0f1
BEPOSTHOCTEH
VYcnoBHas
BEPOSTHOCTb, JICPEBO
CIIy4alHOTO OTIbITA, bubnmoreka [JOK

4 bopMya moaHo 5 1 https://m.edsoo.ru/e0b
BEPOSTHOCTH U 7b0f1
HE3aBHUCHUMOCTh
COOBITHI
IeMEHTEL bubmmoreka IIOK

5 KOMBHHATODHKH 4 https://m.edsoo.ru/eOb

7b0f1
Cepun bubnnorexa [JOK
6 [IOCIEN0BATEIbHBIX 1 https://m.edsoo0.ru/e0b
. 3
UCIIBITAHUI 7b0f1
Cnyuaiinble bubmuorteka [IOK
7 BEJIUYUHEI U https://m.edsoo.ru/e0b
6
pacnpeneneHus 7b0f1
O600mmenue u bubmuoreka [{OK

8 CHUCTEMAaTH3ALIH 5 1 https://m.edsoo.ru/e0b
3HAHUH 7b0f1

OBIIEE KOJIMYECTBO

YACOBIIO 34 2 2

[TPOI'PAMME
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https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B M TeM K I (undposbie)
/i E OI; on i Beero 061-ITp0.JII>HLIe pﬁaKTl/l‘leCKl/le 0BpazoBaTENbHbIE
porp PadooThbI paooThbl pecypebt
Marevaririccroe BuGmiorexa LIOK
1 Janme 4 https://m.edsoo.ru/5fbc5d
Cy4aiHOM cl
BCJIMYHMHBI -
Hucnepcus u
CTaHJIaPTHOE bubnmoreka [JOK
2 OTKJIOHEHHE 4 1 1 https://m.edsoo.ru/5fbc5d
CIIy4aitHON cl
BEJIMYUHBI
3aKkoH OOJBIITUX bubmorexa LIOK
3 3 1 https://m.edsoo.ru/5fbc5d
qucen
cl
Henpepuisisic BuGmiorexa LIOK
4 ya 2 https://m.edsoo.ru/5fbc5d
BEJINYUHBI
cl
(pactipenenenusi)
HobMAILHOE bu6mmoreka [IOK
5 P 2 1 https://m.edsoo.ru/5fbc5d
pacrnpeaeneHus ol
1(;[60;; Ope i};iel’/l bubmuorexa [JOK
6 B 19 1 https://m.edsoo.ru/5fbc5d
CUCTEMAaTHU3aIUs cl
3HaHUH -
OBHIEE KOJIMYECTBO
YACOB I10 34 2 3
ITPOTPAMME
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