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MNOACHUTEJIbHAA SATIMCKA

Pabouyasi nporpaMMa Yy4yebHOro Kypca «BeposiTHOCTb W CTaTUCTUKa»
6a30Boro yposHs ana obydarowmxca 10 —11 knaccos paspaboTaHa Ha OCHOBe
depfepanbHOro  rocyfapcTBeHHOro 006pas3oBaTeNlbHOr0  CTaHAapTa  CpefHero
obuwiero o6pasoBaHMsA, C YYETOM COBPEMEHHbIX MUPOBbLIX TPEBOBaHW,
NpeabsBnseMblX K MaTeMaTMyecKOMy 00pa3oBaHWMio, M Tpaauumuii POCCUMICKOro
o6pasoBaHus. Peanmsaums nporpaMmbl 0becrneymBaeT OBNafeHve K/HYeBbIMU
KOMMNETEHLUMAMWN, COCTaBMAIOLMMN OCHOBY A/11 CaMOPa3BUTUA M HEMpPEePbIBHOIO
06pa3oBaHus, LLeNIOCTHOCTbL 06LLEKY/IbTYPHOr0, IMYHOCTHOIO Y NO3HaBaTe/lbHOro
PasBUTMSA NIMYHOCTU 0BYYaKOLLMXCA.

LEJIN N3YHUEHNA YUEBHOI O KYPCA

YuebHbl KypCc «BeposATHOCTb M CTaTUCTMKa» 6a30BOr0 YpPOBHA SB/SETCA
MPOAO/HKEHNEM W Pa3BUTUEM OAHOMMEHHOrO y4yeOGHOro Kypca 6a30BOro YpPOBHS
OCHOBHOIN LWKO/bl. Kypc npegHasHadeH 419 QOpMUPOBaHMA Yy 00y4dartoLmXCs
CTaTUCTUYECKOW KYNbTypbl WM MOHUMaHWUA pPOSIN TEOPUN BEPOSTHOCTEN Kak
MaTemMaTUYeCcKoro MHCTPYMeHTa A5 U3YYeHUs ClyYalHbIX COObITUIA, BENIMYMH 1
npoueccos. MMpn n3ydeHMM Kypca 0b6OrallaoTcs MNpPeAcTaB/eHNs y4yallumMxcs o
MeTofax MUCCefoBaHNs N3MEHYMBOIO MUpa, Pa3BMBAETCA MOHVMAaHWE 3HAYMMOCTU
M OOWHOCTM MaTemaTMyeCKMX MeTOLOB MO3HaHMS KakK HEeoTbeM/IeMOM 4acTu
COBPEMEHHOr0 eCTECTBEHHO-HAYYHOIO0 MUPOBO33PEHUS.

CofepxaHne Kypca Hanpas/ieHO Ha 3aKpernseHue 3HaHWIi, NoNyYeHHbIX Npw
M3y4YeHUN Kypca OCHOBHOM LUKO/bl M Ha pa3BUTUE NMPEeACTaB/IEHNA O CyYailHbIX
BE/IMYMHAX W B3aUMOCBA3AX MEXAY HWMW Ha BaXKHbIX MNPUMeEpPax, CHXKETbI
KOTOpPbIX MOYEPMHYTbI 13 OKPYXKAIOLLErO MUpa.

B CcOOTBETCTBUM C YKasaHHbIMW LeNsSMU B CTPYKType Y4yeGHOro Kypca
«BepoATHOCTb U CTaTUCTUKa» CPeAHelt LLKOMbl Ha 6a30BOM YPOBHE BblAe/fEHbI
Clieflytoline OCHOBHble CcoAepXkaTeNbHble NUHUK:  «CryyaliHble CO6bITUA W©
BEPOATHOCTM», «ClyyaiiHble BE/IMUYMHBI Y 3aKOH B0/bLLIMX YNCEN».

BaXHyl0 4acTb Kypca 3aHMMaeT W3yyeHWe T[EeOMETPUYECKOro U
OMHOMWANbHOIO pacnpegeneHniA U 3HaKOMCTBO C MX HENpepbIBHbIMY aHasIor aMmu
— MNoKa3saTe/lbHbIM 1 HOPMaJibHbIM pacrpesenieHUsAMN.

CofepxaHve nMHUN «ChnyvailHble COObITUS M BEPOATHOCTU»  CNYXUT
OCHOBOWN N1 (DOPMUPOBaHNA MNPEACTaBNEHMIA O pacnpefeneHn BepOosATHOCTEN
MeXAY 3HaYeHUAMU C/y4vaiHbIX BEIMYMH, a TaKXKe 3Ta SIMHUS Heobxoauma Kak
6asa 4nA M3y4yeHMs 3aKoHa OONbLIMX 4ucen — (yHAAMEHTa/IbHOro 3aKoHa,
[e/CTBYIOLLEro B nNpupode W OO6LLECTBE M WUMEIOLWEro MaTeMaTUYecKyHo



(hopmanusaumio. Cam 3aKOH GONbLUMX YMCEN NPeAsiaraeTcs B 03HAKOMUTENbHOW
(hopMe C MUHUMa/IbHBIM UCMO/Ib30BaHNEM MaTEMATUYECKOro (popmMann3ma.

Tembl, CBf3aHHble C  HEMPepbIBHbIMW  CAyYalHbIMW  BENIMYMHAMM,
aKUEHTUPYIOT BHMMaHME LUKO/IbHUKOB Ha OMUCaHUM W U3YYeHUU ChydariHbIX
SIB/IEHNIA C MOMOLLIO HerpepbIBHbIX (DYHKUMA. OCHOBHOE BHMMaHWE YAensertcs
nokasare/ibHOMY M HOpPMa/lbHOMY pacrnpegenieHnsam, npu 3ToM npeanosiaraeTcs
O3HaKOMUTe/lbHOe M3y4YeHMe MaTepuana 6e3 [oKa3aTe/lbCTB  MPUMEHSEMbIX
(hakToB.

MECTO KYPCA B YHEBHOM INJIAHE

Ha wu3yyeHne Kypca «BeposaTHOCTb M CTaTUCTMKa» Ha 6a30BOM YPOBHe
oTBOAUTCA 1 yac B Hefento B TeyeHWe KaXaoro roga o6y4yeHus, Bcero 68
y4ebHbIX 4acos.



COLOEP>XAHWVE YUHEBHOI O KYPCA

10 KNACC

MMpefcTaBfeHne [aHHbIX C MOMOLWbl Tabnuy u guarpamm. CpepHee
apu(MeTNYECKOe, MefnaHa, Hanbosblliee WM HaMMeHblUee 3HayeHus, pasmax,
Ancnepcus u ctaHAapTHOE OTKIOHEHME YNCNOBbIX HAbOPOB.

CnyuaiiHble akcnepumeHTbl (ONbITbI) Y CNyYaiiHble COObITUA. DNneMeHTapHble
cobbITUS (Mcxoapl). BepoATHOCTb CnyyalHOro cob6bITUS. BAM30CTb 4acTOTbl U
BEPOATHOCTM  COObITMA.  CnydyaliHble  OMbITbl  C  PaBHOBO3MOXXHbIMY
3/IEMEHTApPHbIMW  COObITUAMU.  BepoATHOCTM  COGbITUIA B OMbITax C
PaBHOBO3MOXXHbIMU 3/IEMEHTaPHLIMU COOLITUAMMU.

Onepaunu Haf CoObITUAMM: NnepeceyeHmne, 06beANHEHNE, MPOTMUBOMOMOXHbIE
cobbITuA. Aunarpammbl drinepa. Popmyna CnoXKeHUs BEPOATHOCTEN.

YcnoBHas BepPOATHOCTb. YMHOXeEHMe BeposTHOCTEN. [lepeBO Cny4vaiHOro
aKcnepumMeHTa. Popmysa NosHOWM BEPOATHOCTU. HesaBuCKMbIe COObITUS.

KombunHaTopHOE NpaBunio YMHOXeHUSA. [epecTaHOBKM K hakTopuman. Yucno
coyeTaHunit. TpeyronbHUK MNackans. dopmyna 6uHoMa HbHOTOHa.

BUHapHbIN cnyyariHblid ONbIT (MCMbITaHKE), YCnexX 1 Heyaada. HesaBucuMble
ncnbiTaHns. Cepus He3aBUCMMbIX WCMbITaHWA [0 nepeoro ycnexa. Cepus
He3aBMCKMbIX UCMbITaHWI BepHynnu.

CnyyalHaa  BennuuHa.  PacnpegeneHue  BepoATHOCTeW.  [uarpamma
pacnpefeneHuns. Mpumepbl pacnpegeneHwini, B TOM 4YuUCie, TEOMETPUYECKOE U
OGMHOMUAIBHOE.

11 KNACC

Uncnosble  XapakTepUCTUKM  CNyYalHbIX — BE/IMYMH:  MaTemMaTuyeckoe
OXunfaHvie, Aucrnepcus W CTaHAAapTHOe OTK/IOHeHWe. Tlpumepbl NPUMEHeHUs
MaTemMaTUyecKoro OXugaHus, B TOM Yucie B 3afadvax M3 MOBCEAHEBHON YKU3HMU.
MaTemaTtunyeckoe oXugaHve 6UHAPHOW CNyyalHOW BenMYuHbI. MaTteMaTuyeckoe
OXWZaHue CyMMbl CnydYaiHbIX BeNMYMH. MaremaTtMyeckoe OXugaHue WU
AMCrepcus reoMeTprUYecKoro 1 GUHOMUaNIbHOTO pacnpeaeneHnil.

3aKoH 60/bWINX YMCenl U €ero pofib B Hayke, npupode U 0O6LLEeCTBE.
BbI60pOUHbIA METOA, UCCNEeA0BaHWA.

MprMepbl  HeNpPepbIBHBbIX C/yYalHbIX BeMYMH. [TOHATME O NIOTHOCTK
pacnpefeneHuns. 3agauun, NpuBoOAALLMe K HOpMasibHOMY pacrpegenieHnto. MoHATue
0 HOpPMaJIbHOM pacnpegeneHunu.



NINAHNPYEMBIE PE3Y/JIbTATbI
NMNYHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpOrpaMMbl  y4ebHOro npeamMeTa
«MaTtemaTrKa» XapaKTepun3syHTcs:

["paxkgaHCKoe BocnUTaHMe:

CPOPMMPOBAHHOCTLIO MPaXKAaHCKOW NO3MLUM 00YyYaroLLerocs Kak akTMBHOIO
M OTBETCTBEHHOrO uYjleHa POCCUMICKOro 0O6LLecTBa, MNpeAcTaBleHUEM O
MaTemMaTUyeCKMX OCHOBax (DYHKLUMOHWPOBAHUA PasMYHbIX CTPYKTYP, SAB/EHWNMA,
npouedyp rpaxpgaHckoro ob6uiectsa (BblOOpbl, ONPOCbI WM Mp.), YMEHWeMm
B3aVIMOEeNCTBOBaTb C COLMa/IbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C WX
(YHKLMAMU U HA3HAYEHWEM.

[MaTproTryeckoe BOCNUTaHME:

ChopMMPOBAHHOCTLIO POCCUNCKOM MPaXKAaHCKON NAEHTUYHOCTU, YBaXKEHNSA K
MPOLUNOMY M HACTOALLEMY POCCUMINCKON MaTeMaTuKM, LLEHHOCTHBIM OTHOLLEHVEM K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUCKOIN MaTeMaTUUECKON LLKONbI,
K WCMO/Ib30BaHNIO 3TUX [LOCTVMXKEHWUWA B [PYruMX Haykax, TEXHOMOrusX, cgepax
9KOHOMMUKM.

[lyX0OBHO-HPaBCTBEHHOI 0 BOCMUTaHWSA:

0CO3HaHWEM AYXOBHbIX LIEHHOCTENR POCCUIACKOIO Hapoaa;
CPOPMMPOBAHHOCTLIO  HPABCTBEHHOIO  CO3HaHWSA,  3TUYECKOro  NOBeAeHUs,
CBSI3aHHOI0 C NPaKTUYECKUM MPUMEHEHUEM LOCTMXXEHUIA HAYKW U AeATeNbHOCTHHO
YYEHOro; 0CO3HaHNEM NIMYHOIO BK/IaAa B MOCTPOEHME YCTOMUYMBOIO Oy AYLLErO.

SCTETMYECKOe BOCMUTaHME:

3CTETUYECKMM OTHOLLEHWEM K MUPY, BK/KOYas 3CTETUKY MaTeMaTUyecKmX
3aKOHOMEPHOCTEMN, 006bEKTOB, 3ajad, peLLeHunia, paccyXaeHuia;
BOCNPMMMYMBOCTBIO K MaTeMaTUUYeCKUM acrnekTam pas/iMyHbIX BUAOB UCKYCCTBA.

du3nYecKoe BOCNUTAHME:

CPOPMMPOBAHHOCTLID  YMEHUA MNPUMEHATb MaTeMaTUYecKme 3HaHWA B
MHTepecax 340p0BOro 1 6e3onacHoro obpasa >KM3HW, OTBETCTBEHHOIO OTHOLLEHWS
K CBOEMY 3[10pOBbi0 (340pOBOE MUTaHWE, CObanaHCUPOBaHHBIN PEXUM 3aHATUIA Y

oTAbIXa, perynapHas (hm3nyeckas aKTUBHOCTb); (hM3nYecKoro
COBEpLLEHCTBOBAHMS, npu 3aHATUAX CMOPTUBHO-034,0POBUTENbHOIA
[eaTeNbHOCTbHO.

TpypoBoe BocnUTaHME:

FOTOBHOCTbIO K TPyAY, OCO3HAHWEM LeHHOCTU TPYLO/6USA; NHTEPECOM K
pa3MyHbIM  cepaM  NPOgecCUOHaNbHOM  [eATENbHOCTM,  CBA3aHHbIM  C
MaTemMaTUKOM 1 eé MNPUIOKEHNAMMN, YMEHWEM COBepLUaTb OCO3HAHHbIA BblOGOP
Oyayuwien npodeccun U peasv3oBbiBaTb  COOCTBEHHbIE JKM3HEHHbIE M/iaHbl;



FOTOBHOCTbIO M CMOCOOHOCTbIO K MaTeMaTM4yecKoOMy 06pas3oBaHMI0 U

camoo6pa30BaHNIO Ha MPOTSHXKEHUN BCEW >KWU3HW; TOTOBHOCTbIO K aKTUBHOMY

y4acTuO B PeLLIEHNN NPaKTUYECKUX 3a4a4 MaTeMaTUYECKOW HanpaBneHHOCTU.
3KO00rMYECKOoe BOCNUTAHME:

CPOPMMPOBAHHOCTLID  3KOMOrMYECKON KYNbTYpbl, MOHWMAHWEM BAWSHUS
COLMaIbHO-3KOHOMUYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOAHOWN 1 COLNanbHOM
cpedbl, 0CO3HaHMEM [106a/lbHOr0  XapakTepa 3KONOrMYecKUx  Mpobnem;
OpWEHTaUMEN Ha MPUMEHEHME MaTEMaTUYECKUX 3HAHWIA ONs pelleHnst 3a4ady B
06nacT  OKPY)KaloLLEN cpefdbl, MNaHMPOBaHMSA MOCTYNKOB W OLUEHKN KX
BO3MOXHbIX NMOCNEACTBUI A1 OKPY>KaLOLLEW cpefpl.

LIeHHOCTM Hay4HOro NO3HaHWS:

ChOPMMPOBAHHOCTLIO MUPOBO33PEHMS, COOTBETCTBYIOLLEINO COBPEMEHHOMY
YPOBHIO  pa3BUTMS HayKM W OOLIECTBEHHON  MPaKTWUKW,  MOHMMaHWEM
MaTeMaTUYeCcKo HayKu KakK Cepbl Ye/lI0BEYECKON [esATenbHOCTM, 3TarnoB eé
PasBUTMS N 3HAYMMOCTW AN PasBUTMS LUMBUAM3ALNMN; OBNAAEHUEM $3bIKOM
MaTeEMaTUKN M MaTEMaTUYECKON KyNbTypOM KaK CPeACTBOM MO3HAHUS MUPA;
FOTOBHOCTbIO OCYLLECTBAATL MPOEKTHYH U WCCNeA0BaTENbCKYHO AeATeIbHOCTb
WHAMBMAYANbHO U B Fpynne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMSI MpOrpaMmMbl y4ebHOro npegmera
«MaTematmka» XapaKTepu3yroTcs OB/lafIEHNEM YHVBepPCa/IbHbIMU
NMo3HaBaTe/lbHbIMA  AEACTBUSAMKU,  YHUBEPCA/IbHLIMA  KOMMYHUKATUWBHbIMM
[eNCTBUAMM, YHUBEPCA/IbHBIMU PETYNATUBHBIMU AeNCTBUAMM.

1)  YHuBepcaibHble  MO3HaBaTe/lbHble  AeACTBMA,  0becneumBaloT
(hopmupoBaH/e 6a30BbIX KOTHWTWBHbLIX MPOLECCOB 0byyarowmxca (0CBOeHMe
MEeTOLOB  MO3HAHMA  OKpY>KatoWlero  Mupa;  NPUMEHEHWE  NIOTUYECKMUX,
nccnefoBaTeNbCKUX onepauyunii, yMeHuin paboTaTb C MHpopmaLmeit).

Ba3oBble 10rnyeckune gencTeuns:

BbISIB/IATL M XapaKTepu3oBaTh CYLLEeCTBEHHbIE NMPU3HaKN MaTeMaTuyecKnx
O0ObEKTOB, MOHATWUIA, OTHOLUEHUA MeXay MOHATUAMK; (POPMY/IMPOBATb
ornpefeneHnss  MOHATWIA;  yCTaHaBNMBATb  CYLECTBEHHbIA  MPU3HaK
KnaccuuKaumm, OCHOBaHMA Ans 0600LEHUs U CpaBHEHUS, KpUTepun
MPOBOAMMOr0 aHaIn3a,;

BOCMPUHMMATb,  (POPMyNMpoBaTb M MpPeobpas3oBbiBaTb  CYXAEHUS:
yTBEpAUTENbHbIE N OTpULATENIbHbIE, eAMHWYHbIE, YacTHble N 06LUKeE;
YC/OBHbIE;

BbISBNATL ~ MaTeMaTMyeckue  3aKOHOMEPHOCTM,  B3aUMOCBA3N W
NpoTUBOpeUnss B (PaKTaX, AaHHbIX, HAGMOLEHUAX W YTBEPXAEHUSX;



npegnaratb  KpUTepun  A4N1d  BbISB/IEHUA  3aKOHOMEpPHOCTEW  W”
MPOTMBOPEYNI;
[enatb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTWKM, AEAYKTUBHbIX U
WHAYKTUBHBIX YMO3aK/THOUEHWNIA, YMO3aK/THOUEHWIA MO aHanoruu;
MPOBOAMTL  CaMOCTOATENIbHO  A0OKasaTenbCTBa  MaTeMaTUYecKuX
YTBEPXAEHWNA (NPAMbIE 1 OT NPOTMBHOIO), BbICTPaMBaTb apryMeHTauuto,
NPUBOAUTL MPUMEPbI U KOHTPMPUMEPbI; 060CHOBbLIBATL COOCTBEHHbIE
CYXXJEHWS 1 BbIBOAbI;
BbIGMpaTb CNOCO6 pelleHUs y4yebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapuaHTOB pelleHns, BblOMpaTb Hambonee MOAXOAAWMNA C  YYETOM
CaMOCTOATE/IbHO BblENEHHbIX KPUTEPUEB).

Ba3oBble UccregoBaTeibCKue 4ecTBUSA:
MCNONb30BaTh BOMPOCHI KakK UCCNefoBaTeNlbCKUA MHCTPYMEHT MO3HAHUS;
(hopMynMpoBaTb BOMPOCHI, (PUKCMPYIOLLME NPOTMBOpPEeUne, npobnemy,
yCTaHaB/MBaTb  MCKOMOe W  AaHHOe,  (hopmypoBaTb  TUMOTE3Y,
apryMeHTUPOBaTb CBOO MO3ULNIO, MHEHWE;
MPOBOAUTL CaMOCTOSTE/IbHO CMJIaHNPOBaHHbIN 9KCMEPUMEHT,
UccnefoBaHWe Mo YCTaHOB/IEHUIO OCOGEHHOCTeM  MaTeMaTMyecKoro
06beKTa, fAB/IEHUA, MPOLECCa, BbIABIEHUIO  3aBUCUMOCTEA  MeXay
06beKTaMu, ABMIEHMAMI, NpoLeccamu;
CaMOCTOATE/IbHO (hOpMYNNPOBaTh 0006LLEHMS 1 BbIBOAbI MO pPe3y/bTaTtam
NPOBeAEHHOr0 Hab/IOAeHUs, UCCefoBaHUs, OLeHMBaTb [OCTOBEPHOCTb
MO/ly4eHHbIX Pe3y/bTaToB, BbIBOLOB M 00600LLEHWNA;
MPOrHO3MpoBaTh BO3MOXHOe pas3BMTWE Mpouecca, a Takke BblgBUraTb
MPeAnosIOKEHNA O ero PasBUTUN B HOBbIX YC/IOBUSAX.

PaboTa ¢ Hjopmauueit:
BbISBNATL Ae(hUUMTLI MHPOPMaLMK, LaHHbIX, HE0OXOAMMbIX AJ19 OTBeTa
Ha BOMPOC 1 AN peLleHns 3a4auu;
BblOMpaTb  MHMOPMAUMIO M3 UCTOYHMKOB  Pa3IMYHbIX  TWMOB,
aHa/IM3MpoBaTb, CUCTEMATU3NPOBATL U MHTEPMPETMPOBATL MHHOPMALNIO
Pas3INYHbIX BULOB 1 (HOPM NPeACTaBNeHNs;
CTPYKTYpUpOBaTh MH(OPMaLMIO, NPeACcTaBNATb eé B pas/IMyHbIX PopmMax,
WNIOCTPUPOBATL rpauyecku;
OLeHMBaTb HaAE>HOCTb NH opMaLum rno CaMOCTOATE/IbHO
chopMynMpoBaHHbIM KPUTEPUAM.

2)  YHuBepCa/bHble  KOMMYHWKaTWBHble  [elCTBMA, obecneunsarT

ChOPMMPOBAHHOCTb COLMabHLIX HABbIKOB 00YYaroLLMXCA.
O6LLeHne:



BOCNPUHUMATL W (JOPMYNNPOBATb CYXAEHUS B  COOTBETCTBUM C
YCNOBUAMU N LEeNAMU 00LLEHWS; AICHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK)
TOYKY 3PEHWUA B YCTHbIX WU MUCbMEHHBIX TEKCTax, AaBaTb MOSCHEHWS Mo
XO[y peLleHns 3a4a4m, KOMMEHTMPOBATb NOyYeHHbI pe3ybTar;

B X0/e 06CYy)X/AeHNs 3afaBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMOl TeMbI,
Npo6/ieMbl, peLaemMoi 3agayum, BbICKasblBaTb NAEN, HaleNeHHbIe Ha MOUCK
PELUeHMs; COMOCTaBMIATb CBOM CY)KAEHWUA C  CY)XXAEHUAMU  [OpYrux
YUYaCTHUKOB Amanora, 06Hapy>XvBaTb pas/imyve U CXOACTBO NO3ULMIA; B
KOPPeKTHO thopMe (hopMy/IMpPOoBaTh PasHOr1acus, CBOM BO3PAXKEHNS;
NpeacTaBNATb  pesy/nbTaTbl  peleHns  3afayn,  3KCNepUMEHTa,
NcCnefoBaHWsA,  MPOEKTa;  CamMOCTOATE/IbHO  BbloupaTtb  (hopmat
BbICTYN/IEHMA C YYETOM 3aa4 Npe3eHTaunm 1 0COGEHHOCTEN ayuTopun.

CoTpyAHNYECTBO:

MOHMMaTb W WCNONb30BaTb  MPEUMYLLECTBA  KOMaHAHOW  ©
VNHANBUAYaNIbHOW paboThl MPY peLLeHnn y4ebHbIX 3aga4; NpUHMMaTh Lenb
COBMECTHON [eATeNIbHOCTW, MNaHMPOBaTb OPraHn3aumio COBMECTHOM
paboThbl, pacnpeaensaTb BUA4bl paboT, A0roBapnBaThCs, 06CyXaaTb npoLecc
M pe3ynbTat paboThbl; 06006LaTh MHEHWUS HECKONbKUX NOMEN;

y4acTBOBaTb B rpyrnmnoBbIX popmax paboTbl (06CyKAeHNS, 0OMEH MHEHWIA,
«MO3rOBble LUTYPMbI» W WHbIE); BbINOMHATL CBOK 4acTb paboTbl U
KOOPAUHMPOBATbL CBOM  [JEACTBMA C  APYTMMW  4YfieHaMXU  KOMaHAbl;
OLeHMBaTb Ka4yeCTBO CBOEro BKNafja B OOLMIA MPOAYKT MO KpUTEPUSAM,
ChopMyNnMpPoBaHHbIM YYaCTHUKaMU B3aMOLENCTBUS.

3)  YHuBepca/bHble  perynaTuBHble  [eilcTBus,  obecneunsarT
(DOPMMPOBaHVE CMbICNOBbLIX YCTAHOBOK U XKU3HEHHbIX HABbIKOB IMYHOCTW.

CamoopraHusaums:

COCTaBNATb MNJaH, aNropuTM peLLeHns 3agadn, BblorpaTtb Cnocob peLLeHus ¢
YUYETOM MMEIOLLMXCA PECYPCOB U COOBCTBEHHBIX BO3MOXHOCTEN, aprymMeHTUPOBaTb
M KOPPEKTUPOBATb BapMaHTbl PeLLeHniA ¢ yYETOM HOBOW MH(opMaLMK.

CaMOKOHTPO/Ib:

BlafieTb  HaBblKamMy  MO3HABaTe/IbHOW  pediieKcMM  Kak  OCO3HaHWA
COBepLUaeMbIX AeWACTBUA U MbICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaTos;
BlafleTb  crnocobamMn CamonpoBepKW, CaMOKOHTPONSA  npouecca W
pe3ynibTaTa peLleHns MaTemMaTnyecKoin 3atauu;

npeaBuaeTb TPYAHOCTW, KOTOPble MOTYT BO3HWUKHYTb MPW  PeLUeHUn
3afjaun, BHOCUTb KOPPEKTUBbI B [eATE/IbHOCTb Ha OCHOBE HOBbIX
06CTOATENBCTB, AaHHbIX, Ha4EHHbIX OLIMGOOK, BbISB/IEHHbLIX TPYAHOCTENR;



OLeHMBaTb COOTBETCTBME pe3y/bTaTa LEeM W YCNoBUAM, OOBSCHATb
MPVUYMHBI JOCTVMXKEHWUS UM HEJOCTVXXEHWUSI Pe3yNbTaToB [eAaTeNbHOCTH,
HaXoAWTb OLIMOKY, faBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

NMPEAMETHDIE PE3YJIbTATDI
10 KJTACC

YutaTb U CTPOUTL TabmLbl 1 Ararpammbl.

OnepupoBaTb  MOHATUAMW:  CpPedHee  apugMeTMyeckoe,  MeAuaHa,
Hanbo bLUee, HauMeHbLLee 3HaYeHWe, pa3Max MaccuBa YACIOBbIX AaHHbIX.

OnepupoBaTb MOHATUAMMW: C/ly4YailHbliA 3KCrepuMeHT (ONbIT) M Cny4vaniHoe
COb6bITUE, 3NEMEHTAPHOE COObITME (3N1EMEHTAPHbIA UCXO0A) CNYYallHOro OrbITa;
Hax04WTb BEPOATHOCTY B OMbITax C PaBHOBO3MOXKHbIMW CNly4aliHbIMU COBbITUAMY,
Haxo4WUTb W CpaBHMBaTb BEPOSATHOCTM COObITU B  M3YYEHHbIX Cly4YainHbIX
3KCMepuMeHTax.

Haxogntb 1 dopmynupoBatb COObITUS: MepecevyeHne U 00beLUHEHUE
AAaHHbIX  COObITWIA,  COObITWE,  MPOTMBOMOMIOXHOE  AaHHOMY  COObITUIO;
Monb30BaThCA AMarpaMmammn Jitnepa U GopMynon CNoXKeHUs BepoATHOCTEN Mpwu
peLleHnn 3agau.

OnepupoBaTb NMOHATUSAMW: YC/IOBHAas BEPOATHOCTb, HE3aBUCUMbIE COObITUS;
HaxoAUTb BEPOATHOCTM C MOMOLLbIO MpaBusia YMHOXEHUS, C MOMOLLGIO Aepesa
C/y4ainHOoro orbiTa.

MpYMeHATL KOMBUHATOPHOE NPaBUI0 YMHOXEHWSA NPW PeLLeHN 3aau.

OnepupoBaTb MOHATUAMMW: WUCMbITaHWE, He3aBUCKUMble WCMbITaHUA, Cepus
NCMbITAHWA, yCnexX W Heydaya; HaxoAWUTb BEPOATHOCTM COObITMIA B Ccepumn
He3aBMUCUMbIX UCMbITAHUIA 40 MEPBOro ycnexa; HaxoAuTb BEPOATHOCTI COObITUIA B
cepuu UcnbITaHUA BepHynin.

OnepvpoBaTb  MOHATUAMW:  C/llyvyailHas  Be/MYWMHA,  pacrpefenieHve
BEPOATHOCTEN, fuarpaMmmMa pacnpegeneHus.

11 KJTACC

CpaBHMBaTb  BEPOATHOCTM  3HAYEHMI  C/y4yallHOW  BEMYMHLI MO
pacrpeeneHunto Uam ¢ MOMOLLBI0 AnarpamM.

OnepupoBaTb NOHATMEM MaTEMATUYECKOrO OXUAAHWS; MPUBOAUTL NMPUMEPDI,
KaK NPUMEHSETCA MaTemMaTU4eckoe OXWAaHue CryyaliHOW BefMUMHbI HaxOoauTb
MaTeMaTMUYecKoe OXuaaHve Mo AaHHOMY pacnpeseneHuto.

MeTb NpeacTaBnieHme 0 3aKOHe B0/bLUNX YNCEN.



IMeTb NpeACTaBNeHVe O HOPMaIbHOM PacnpeaeneHum.



TEMATWNYECKOE NMNJ1IAHNPOBAHUE
10 KNTACC

HanmeHoBaHVe pa3fenoB N Tem

KonnyectBo yacoB

DNeKTPOHHbIe (LN(POBLIE)

Ne n/n
nporpaMmbl Bcero obpasoBaTe/ibHbIe PecypChbl
1 ;r;iﬁl?;?aeme ABHRBIX W OMNCATENLHAA 4 Bubnunoteka LLOK https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble ONbITbl U ClyYaliHble
2 CO6bITUSA, ONbITbI C PABHOBO3MOXHbIMU 3 Brubnmoteka LLOK https://m.edsoo.ru/e0b7b0f1
3/leMeHTapHbIMU UCX0AaMU
3 Onepauiy Ha},'u' COBbITUAMM, CrOXEHME 3 Brubnmoteka LLOK https://m.edsoo.ru/e0b7b0f1
BEpPOATHOCTEN
YCNnoBHas BEPOATHOCTb, epeBo
4 CNy4aiiHOr o OnbITa, hopMy/a NoSHOM 6 Brubnnoteka LLOK https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTM W HE3aBUCMMOCTb COObITUI
5 AnemMeHTbl KOMOUHATOPUKM 4 Brubnmoteka LLOK https://m.edsoo.ru/e0b7b0f1
6 Cepuv nocneaoBaTeNibHbIX UCTMbITaHWIA 3 Bubnnoteka LLOK https://m.edsoo.ru/e0b7b0f1
7 CnyuaiiHble BEIMYMHBI 1 pacnpegeneHns 6 Brubnnoteka LLOK https://m.edsoo.ru/e0b7b0f1
8 O6006LLeHME N cucTeMaTU3aUUS 3HaHWI 5 Bubnmnoteka LLOK https://m.edsoo.ru/e0b7b0f1
OBLUEE KOJTIMYECTBO YACOB MO NMPOrPAMME 34




11 KJTACC

No 1/ HanmeHoBaHWe pas3fienosB 1 Tem KonunuyecTtBo Yacos ONeKTPOHHbIe (UMPPOBLIE)
B nporpaMmbl Bcero obpasoBaTe/ibHble PecypChbl
MatemaTnyeckoe oXkngaHue
1 . . A 4 bubnnoteka LLOK https://m.edsoo.ru/5fbc5dcl
C/lyyYaiHOW BE/IMYMNHBI
2 ,El,l/lcrlevpCI/I? VI CTAHAAPTHOE OTKTIOHERNE 4 Brubnmoteka LLOK https://m.edsoo.ru/5fbc5dcl
C/lyyaiHOW BE/IMYMHBI
3 3aKoH 60/1bLUNX Yncen 3 Brubnnoteka LLOK https://m.edsoo.ru/5fbcs5dcl
H o
4 CTIPEPBIBHBIE CRYHAMHBIE BENMHMHb! 2 Bubnmoteka LLOK https://m.edsoo.ru/5fbc5dcl
(pacnpepeneHuns)
5 HopmanbHoe pacnpejeneHmns 2 Brubnnoteka LLOK https://m.edsoo.ru/5fbcs5dcl
lMoBTOpeHue, 06006LLEHNE 1
6 P = o 19 bubnnoteka LLOK https://m.edsoo.ru/5fbc5dcl
cucTemaTmusaums 3HaHUn
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34










MPOBEPAEMBbIE TPEEOBAHUSA K PE3Y/IbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATE/1IbHOM NMPOIrPAMMBbI

10 KNNACC

Kopg
NnpoBepPAEMOro
pesynbTara

MpoBepsieMble NPeaMeTHbIe Pe3y/ibTaTbl 0CBOEHMSI OCHOBHOA
o6pa3oBaTe/ibHOl NporpaMMbi CPeAHEro 06LLero 06pasoBaHuUs

6

Teopusa BBpOﬂTHOCTeVI N CTaTUCTUKa

6.1

YuTaTb 1 CTPOUTL TabNNLbI 1 Anarpammbl

6.2

OnepvpoBaTb  MOHATMAMMW:  CpeHee  apudMeTUYeckoe, MefmaHa,
HanbosnblUee, HaMMeHblLUEe 3Ha4yeHue, pasmMax MaccyBa YMC/IOBbIX
[aHHbIX

6.3

OnepupoBaTb  MOHATMAMU:  C/IYYalHbIA  3KCNEPUMEHT  (OMbIT) U
c/yyaiiHoe co6bITMe, 3neMeHTapHoe CcobbiTe (3/1eMEHTapHbIN UCXOLM)
Cly4yalHOro  OnbITa;  HaxoAUTb  BEPOATHOCTM B OMblTax €
PaBHOBO3MOXHbIMW CNYy4YaiiHbIMU COOLITUSIMW, HAXOAWUTbL U CpPaBHMBATb
BEPOSTHOCTM COOBITUIA B U3YUEHHbIX CTyYaliHbIX 3KCNEePUMEHTaX

6.4

HaxoguTb 1 (opmynmpoBaTb COObITMS: MepeceyeHre 1 06beanHEHNE
AaHHbIX COObITUIA, COObITUE, MPOTUBOMO/IOXKHOE AAHHOMY COObITUIO;
nonib3oBaTbCa  AuvarpaMmamy  dinepa U (QOPMYSIOA  C/IOXKEHWS
BEPOSATHOCTEN NpU peLLeHnn 3aga4

6.5

OnepupoBaTb  MOHATWSIMU:  YCNOBHasi  BEPOSITHOCTb, HE3aBUCKMbIE
COObITWS; HAXOAUTb BEPOSITHOCTM C MOMOLLbI0 NpaBuia YMHOXEHUS, C
MOMOLLbIO AepeBa C/y4yaiiHOro onbiTa

6.6

MpYMEHNATL KOMOMHATOPHOE NMPABWIO YMHOXEHS NPY PeLLeHNI 3a4au

6.7

OnepupoBaTb MOHATUSIMU: UCMbITaHWE, HE3aBUCUMbIE UCMbITAHWSA, Cepus
MCMbITaHWIA, yCnex 1 Heyaaua; HaxoAuTb BEPOSTHOCTY COObITWIA B cepum
HE3aBUCUMbIX MCMbITaHUIA 00 NepBOro ycrexa, HaxoAuTb BepPOSTHOCTU
COGbITWIA B CEpUM UCMbITaHUIA BepHynm

6.8

OnepupoBaTb  MOHATUSMU:  CNyYaiiHas BENMUMHA, pacnpefeneHue
BEPOSATHOCTEN, AnarpaMma pacnpeaeneHus




11 KNACC

I'IT)?J@GDFIGMOFO NpoBepsemble I'Iupe,EI,METHbIe pe3y/ibTaTbl 0CBOEHUSA OCHOBHOM
pesynbTaTa 0bpasoBaTenIbHO NpPorpamMmmbl CPefHero obLLero obpasoBaHnA
Teopyst BEPOATHOCTEN M CTaTUCTUKA
- CpaBHMBaTb  BEPOATHOCTU  3HAYEeHWUW  Cly4YaliHOM  BEIMYMHBLI MO
' pacnpeaeneHuto UM ¢ NOMOLLbIO Anarpamm
OnepupoBaTb MOHATMEM MaTEMATUYECKOro OXWAAHWA, NPUBOAUTH
npuMepbl  TOro, KakK MPUMEHSAETCA MaTemMaTM4eckoe OXugaHue
> C/yYaiHOW BeMIMYMHBI, HAxXOAWTb MaTeMaTUYecKoe OXufaHue Mo
AaHHOMY pacnpeseneHuto
5.3 MeTb NpefcTaBneHne 0 3aKOHe 60/bLIMX YKCeN
5.4 imeTb npefcTaBneHme 0 HOpMaslbHOM pacrnpeneneHum

NMPOBEPAEMBbBIE 3J/IEMEHTbI COOEP>XAHUA

10 KJTACC

MpoBepsieMblii 31EMEHT COflePXKaHUS

Kopg

6 Teopuns BEPOSTHOCTEN U CTaTUCTUKA
MpefcTaBneHne  fJaHHbIX C  NOMOWbK Tabnuy, wn  anarpamm.  CpefHee

6.1 apuMEeTUYECKOe, MefMaHa, Hambosfbluee W HaMMEHbLLEE 3HAYeHUs, pasmax,
ANCrepcns 1 cTaHaapTHOe OTK/IOHEHME YMCIOBLIX HAbopoB
CnyuyaiiHble 3KCMEPUMEHTbI (OMbITbl) W CAyYaiHble COObITUA. JnemMeHTapHble
co6bITUs  (MCxoapbl). BepoATHOCTb CnyyaliHOro COObITUA. BAM30CTb 4acToTbl U

6.2 BEPOSITHOCTM COObITMIA. CnyyaitHble OMbITbl C PABHOBO3MOXHbIMW 3/1EMEHTAPHbLIMM
Co6bITUAMKN.  BeposiTHOCTM  COGLITU B OMbiITax C  PaBHOBO3MOXHbIMM
31leMeHTapHbIMW COBbITUAMN

6.3 Onepaumn Hag Cco6bITUAMU: MnepecedeHe, 00beAMHEHME, NPOTUBOMOMNOXHbIE

' co6bITHA. uarpammbl drinepa. Popmysna CNOXEHUSA BEPOATHOCTEN

6.4 YCNnoBHasi BEPOATHOCTb. YMHOXEHWEe BeposTHOCTEN. [lepeBO  CiyyaHOro

aKcnepumMeHTa. Popmyna MO/THOM BEPOATHOCTU. He3aBucuMbIe cobbITUA




6.5

KombuHaTopHOe npaBun0 YMHOXeHWs. [lepecTaHOBKM W (hakTopman. Ymcno
coyeTaHuin. TpeyronbHuK Mackans. ®@opmyna 6uHoma HbeHOTOHa

6.6

BuHapHLIA cydaliHbIn  ONbIT (MCMbITAHWE), Ycnex W Heyjadva. HesaBucuMble
ncnbiTaHns. Cepus He3aBUCUMMBIX MCMbITaHWIA [0 nepsoro ycrexa. Cepus
He3aBMCKMbIX UCTbITaHUIA BepHynnn

6.7

CnyuaiiHas BenMuMHa. PacnpefieneHvie BeposSTHOCTEN. [uarpaMmma pacnpeieneHus.
MprMepbl pacnpeeneHuii, B TOM Ync/e FeOMETPUYECKOE N GUHOMUANIbHOE

11 KJTACC

Kopg

MpoBepsieMblii 31EMEHT COflePXKaHUS

Teopusa BepOFITHOCTEVI N CTaTUCTUKa

5.1

UYncnosble XapaKTepUCTUKM CAyYaliHbIX BEIMYMH: MaTemMaTU4yecKoe OXuiaHue,
aucnepeuns U CTaHAaPTHOE OTK/OHeHMWe. MNpyMepbl NPUMEHEHUS MaTeMaTUYecKoro
0XnAaHus, B TOM 4YmMCne B 3afayax M3 MOBCEAHEBHOM XW3HW. MaremaTnyeckoe
OXuaaHne GUHAPHOW CNyYalHON BeNUYMHLL. MaTemaTMyYeckoe OXuaaHWe CyMMbl
CNyYaliHbIX BeNMUMH. MaTemaTnyecKoe OXuaaHue U Ancnepcus reoMeTprMyeckoro
1 BUHOMMWANILHOT O pacnpeseneHnii

5.2

3aKOH 60/MbLUMX YMCeN U ero pofib B Hayke, Npupoge v obLecTBe. BbI6GOPOUHbIN
METO/, UCCneLoBaHNiA

5.3

MpuMepbl  HEMpPepbIBHbIX  CAyYaiHbIX  BeAWYMH. [TOHATME O  MIOTHOCTU
pacnpefeneHns. 3agaumn, NpUBoAALLME K HOPMasbHOMY pacrpefeneHunio. MoHaTre o
HOpPMa/lbHOM pacnpeaeneHny




NMPOBEPAEMBbBIE HA EI'2 MO MATEMATUWKE TPEBOBAHUVA K
PE3Y/IbTATAM OCBOEHUNA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMBI CPEAHETI O OBLLEIO OBPA3OBAHUA

Koz
NPOBEPSIEMOro
TpeboBaHUSA

MpoBepsieMble TpeboBaHMA K NMpegMETHbIM pe3yibTaTaM 0CBOEHNS
OCHOBHOW 06pa3oBaTe/ibHOM NporpamMmmbl CPeAHEro 06LLEero
obpasoBaHus

BnageHne MeTofamMu [0Kas3aTe/lbCTB, aropuTMaMu peLleHus
3afjay; yMeHve (hopMy/nMpoBaTb W OMEPUPOBATbH MOHATUSAMM:
ornpejeneHvie, akcnoma, Teopema, CrefcTeue, CBOMCTBO, NMPU3HAK,
[0Ka3aTeNbCTBO, PaBHOCU/IbHbIE (POPMY/IMPOBKU; MPUMEHATb UX;
ymeHve  QopmynuMpoBatb  06paTHOE W MPOTMBOMOJIOXKHOE
YTBEPXAEHNe,  MPUBOAMTL  MPUMEPbl U KOHTPMPUMEpSI,
MCNONb30BaTb METOL MaTemaTU4eckon WHAYKUUW; MNPOBOAUTH
[0Ka3aTe/lbHble PacCcy)KAaeHuss Npu pelleHny 3afad, OLeHMBaTb
NOrMYECKYH0 NPaBW/IbHOCTb PACCYXAeHWIA; YMeHWe onepupoBaThb
MOHATMAMWU:  MHOXECTBO, MOAMHOXECTBO, oOrnepauunm  Hap
MHOXECTBaMU; yMeHue 1CNo/b30BaTh TEOpPeTUKO-
MHOXECTBEHHbIA annapar A/19 OnucaHna peasibHbIX MPOLLECCOB U
ABNEHUI W NMPY PeLLIeHnn 3a4a4, B TOM YUC/IE U3 APYTMX YUYeOHbIX
NpeaMeToB; YMeHWe OnepupoBaTb MOHATUAMU: rpad), CBA3HbLIN
rpad, Aepeso, UMK, rpad Ha MNIOCKOCTW; YMeHMe 3ajaBaTb WU
onucblBaTb  rpabl  pasIMyHbIMK - CNocobaMu;  MCMoJb30BaTh
rpadb! Npv peLLeHnn 3agay

YMeHue oneprpoBaTb NOHATUAMM: HATypasibHOe Y1CNO, Lienoe
4MCno, CTENEHb C Lie/bIM NoKas3aTesieM, KOPeHb HaTypasibHOM
CTeNeHw, CTeneHb C paLMoHabHbIM MoKa3aTeIeM, CTEMNEeHb C
[eCTBUTE/bHBLIM NOKasaTesiem, Iorapugm Yncna, CUHyC,
KOCWHYC W TaHTeHC NPOU3BO/IbHOIO YMCa, OCTaTOK MO MOAY/HO,
paumoHanbHOe YNCNOo, MppaLMOoHaIbHOE YMCI0, MHOXECTBA
HaTypa/ibHbIX, LEeNbIX, paUMOHa/bHbIX, AeNCTBUTENbHbIX YNCEST;
YMEHMe MCMNOb30BaTb NPU3HAKN Ae/TMMOCTU, HAUMEHbLLWIA
06LLMI fennTenb U HaMeHbLLUee 06LLee KpaTHOE, a/irTOpPUTM
EBKNnga npy peweHnn 3agay; 3HaKOMCTBO C Pa3/IMYHbIMM
MO3ULMOHHBLIMW CUCTEMAMW CUUC/IEHNS; YMEHWE BbIMO/HATb
BbIUMCNEHME 3HAYEHWI 1 NPeobpa3oBaHns BbIPAXKEHWIA CO
CTerneHAMW 1 norapugmamu, npeobpasoBaHns ApobHo-
paumoHaNbHbIX BbIPXKEHWIA; yMeHMe OnepupoBaTh MNOHATUAMU:




nocnefoBaTe/IbHOCTb, apuimMeTYecKas nporpeccus,
reoMeTpuyeckas rnporpeccus, 6eCKOHeUYHO ybbiBatoLLas
reoMeTpryeckas Nporpeccus; yMeHme 3aiaBatb
Moc/efoBaTe/IbHOCTH, B TOM YAC/IE C MOMOLLbIO PEKYPPEHTHBIX
(hopmyn; yMeHWe onepupoBaTb NOHATUSAMN: KOMMIEKCHOE YMCIIO,
CONPSXEHHbIE KOMIMJIEKCHbIE Y1CNa, MOAY/b U apryMeHT
KOMMJIEKCHOI 0 uncna, hopma 3anmcu KOMMIEKCHbIX YnCes
(reomeTpuyeckas, TPUroHOMeTpMYecKas 1 anrebpanyeckas);
YMeTb NPON3BOANTL apuUiMeTUHECKNE JeCTBUSA C
KOMIMMEKCHbIMW YCiamu; NPUBOANTL NPUMEPBI UCMO/Ib30BaHNSA
KOMIMMEKCHBIX YMCe; OnepupoBaTb NOHATUAMUN: MaTpuLa 2X2 1
3%3, onpeaenuTenb MaTpuLbl, FeOMETPUYECKMIA CMbIC/T
onpegenutens

YMeHue orneprpoBaTb NOHATUAMM: paLUOHa/IbHbIE,
MppaLnoHa/ibHble, MOKa3aTe/bHble, CTENEHHbIE,
norapugMuyeckme, TPUroHOMeTPUYECKME YPaBHEHUS Y
HepaBeHCTBa, NX CUCTEMbI; YMEHWNE OMepupoBaTh MOHATUAMM:
TOX/ECTBO, TOX/AECTBEHHOE Npeobpa3oBaHue, ypaBHEHNE,
HepaBeHCTBO, CUCTEMA YPaBHEHWI 1 HEPABEHCTB,
PaBHOCWU/IbHOCTb YPaBHEHWI, HEPaBEHCTB U CUCTEM; YMEHMe
peLaTb YpaBHeHMs, HepPaBEHCTBA Y CUCTEMbI C MOMOLLIbIO
pasINyHbIX NPUEMOB; peLlaTb YpaBHEHWS, HepaBeHCTBa U
CUCTEMbI C MapameTPOM; NMPUMEHATb YPaBHEHNSA, HepaBeHCTBa, UX
CUCTEMbI A1 peLleHns MaTeMaTUYeCKMX 3afa4 1 3a4ad u3
Pas3INYHbIX 06/1aCTeN HAYKM U peasibHOM XN3HN

YMeHVe oneprpoBaTh NOHATUAMU: (YHKLUNA, YETHOCTb PYHKLMK,
NeproANYHOCTL PYHKLMKN, OrpaHNYEHHOCTb DYHKLNN,
MOHOTOHHOCTb (DYHKLMK, IKCTPEMYM (PYHKLMW, HanbosbLLee v
HavMeHbLLIee 3HaYEHNA PYHKLMN HA NMPOMEXYTKE, HernpepbIiBHas
(PYHKUMSA, aCUMMTOTbI rpagmka PyHKL MK, Nepsas 1 BTopas
NMPon3BoAHaA DYHKUMW, FTeOMETPUYECKNIA U (DU3NYECKUIA CMbICT
MPOM3BOAHOM, NepBoobpasHas, onpeaenéHHbIA MHTerpan; ymeHue
Haxo4NTb aCUMNTOThI rparka PYHKUNUN; YMEHME BbIYUCNATb
MPOM3BOAHbIE CYMMbI, MPOM3BELEHNSA, YACTHOIO U KOMMNO3NLUW
(OYHKLMIA, HAXOANUTb YpaBHEHWNE KacaTe/lbHOM K rpafuky
(PYHKUWMW; YMEHMNE HAXOANUTb NPON3BOLHbIE 3/IEMEHTaPHbIX




(hYHKLMIA; yMEHWEe NCMO/b30BaTb NMPOM3BOAHYIO A1
nccnefoBaHns (YHKUMA, HAXOANTb Hanbo bLUME U HAMMEHbLLINE
3HayYeHUs (OYHKUWIA; CTPOUTb rpadrknu MHOTOUY/IEHOB C
1CMO0/b30BaHNEM anrnapaTa MaTemMaTUyecKoro aHannsa,;
MPUMEHSATL NPOU3BOAHYHO A1 HAXOXAEHNUA HaunyyLLIero
peLleHns B NPUKNaAHbIX, B TOM YKC/e COLMabHO-
9KOHOMMYECKMX M (hIU3NYECKMX 3aayax; HAXOANTb NoLaaN 1
06BEMBI PUIYp C NOMOLLIbIO MHTerpana; NpuBoAUTL NPUMEPBI
MaTeMaTnyecKoro MoAeIMpoBaHMs C MOMOLLbIO
AnddepeHumnanbHbIX YpaBHEHNIA

YMeHVe oneprpoBaTtb NOHATUAMU: rpatinK yHKLMK, 0bpaTHas
(hYHKUMSA, KOMIO3MUMA PYHKLUWIA, NMHEHAsA PYHKLMS,
KBagpaTvyHas PyHKLUUSA, pauroHaibHas PYyHKLMS, CTeneHHas
(hYHKUMS, TPUTOHOMETPUYECKNe PYHKLMK, 0BpaTHbIe
TPUrOHOMETPUYECKMNE DYHKLNW, NOKa3aTebHas 1
norapugmunyeckas QyHKLMK; YMEHWE CTPOUTb rpaduku
N3yYeHHbIX (DYHKLWI, BbINOHATL NPeobpa3oBaHns rpamkos
(hYHKLMI, NCMOMb30BaTb rpaKy A1 N3y4eHNs NpPoLEeccoB U
3aBMCUMOCTEN, NPV peLLeHnn 3agad U3 apyrnx y4ebHbIx
NpeaMeTOBY 3a4ay U3 peasibHOM XXM3HW; BbipaXkaTb (hopmynamu
3aBMCUMOCTMN MEXLY Be/IMUYMHAMU; UCMO0/b30BaTb CBOMCTBA U
rpamkn YYHKUMIA ANA pelleHns ypaBHeHWA, HepaBeHCTB U 3aau
C napameTpamu; N306paxxaTb Ha KOOPAMHATHOW MNIOCKOCTY
MHOXECTBA PELLEHNA YpaBHEHWNIA, HEPABEHCTB U UX CUCTEM

YMeHMe peLlaTh TeKCTOBbIE 3afa4m PasHbIX TUMOB (B TOM UKCNe
Ha NPOLIEHTbI, A0NM 1 YaCTW, Ha ABUXXEHWE, paboTy, CTOMMOCTb
TOBapOB W YCNYT, HANOMK, 3aAa4mn M3 06/1aCTK YrpaBieHNs
JINYHBIMU 1 CEMEHBIMU (hHAHCaMM); COCTaB/INATb BbIPAXKEHUS,
YPaBHEHWS, HePaBEHCTBA U X CUCTEMbI MO YC/0BUIO 3aauMn,
MCCNeAoBaTb NOMYYEHHOe PeLLeHMe U OLEeHMBATb
NpaBAoMNoA0OHOCTb Pe3ynbTaToB; YMEHME MOENNPOBATh
peasibHble CUTYaLMK Ha A3blKe MaTeMaTWKK; COCTaBNNAThb
BbIP@XXEHMS, YPaBHEHNS, HEPABEHCTBA U UX CUCTEMbI MO YC/IOBUIO
3afja4u, ccnefoBaTh NOCTPOEHHbIE MOAENN C UCMONb30BaHNEM
annapata anreépbl, MHTEPNPETMPOBATbL NONYYEHHbIN pPe3ynbTaT




YMeHu1e oneprpoBath NOHATUAMU: CpeaHee apuPMETUYECKOE,
MeanaHa, HanbOoNbLLIEE N HAMMEHbLLEE 3HAYEHWS, pa3Max,
aucriepcus, CTaHAapTHOE OTK/IOHEHME YMC/IOBOroO Habopa; yMeHume
N3BMEKATb, MHTEPMPETMPOBATL NH(POPMALMIO, MPEACTAB/IEHHYIO B
Tab/muax, Ha avarpaMmmax, rpaukax, oTpaxaroLLyto CBOMCTBa
peasibHbIX NMPOLIECCOB W SIBNEHWIA; NPeACTaBNATb MH(OPMALMIO C
MOMOLLbIO Tabnuy, 1 anarpaMm; UccnefoBaTb CTaTUCTUYECKME
AaHHble, B TOM YKC/e C NPUMEHEHMEM TpatinyecKnX MeTO0B U
3NEKTPOHHbIX CPeACTB; rpauyeckn nccneaoBaTb COBMECTHbIE
HabNtoAeHNS C MOMOLLIbIO AMarpaMmM paccemBaHus U NIMHEHON
perpeccumn

YMeHuWe oneprpoBaTth NOHATUAMU: Cy4YaitHbIN OMbIT U CyYailHoe
COObITVE, BEPOATHOCTb C/TyHaHOTO COObLITUSA; YMEHWNE BbIYNCNATb
BEPOATHOCTb C UCNO/b30BaHNEM rpauyeckmx MeToL0B;
MPUMEHATb (DOPMY/Ibl CNIOXKEHNA N YMHOXEHWNA BEPOATHOCTER,
(hopMyny NONHOW BEPOATHOCTHU, hopmyny BepHynnu,
KOMOMHATOPHbIE PaKTbl M POPMY/ibl; OLEHNBATL BEPOSTHOCTY
peasibHbIX COObITUIA; YMEHME 0NepupoBaThb NOHATUSMN:
C/y4yaiiHas BeNIM4YmMHa, pacrnpeeneHne BeposaTHOCTEMN,
MaTemMaTU4ecKoe OXuaaHue, ANCrnepcus n ctaHaapTHoe
OTK/IOHEHWE CNy4ainHON BeNNYUHBI, (DYHKLMW pacnpeaeneHms u
MIOTHOCTM PaBHOMEPHOTI O, MOKa3aTe/IbHO0 U HOPMa/IbHOr 0
pacnpefeneHunii; yMeHve UCnosb30BaTb CBOMCTBA N3YUYEHHbIX
pacnpefeneHnii Ans pelleHns 3agayd; 3HaKOMCTBO C MOHATUSIMUA:
3aKOH 60/1bLUMX YMCEN, METO/bl BbIGOPOUHbLIX UCCMEL0BaHWIA;
YMeHUe NpMUBOAMTL NPUMEPbLI NPOSB/IEHNS 3aKOHA 60/bLLIMX
4ncen B NPUPOAHbIX U OBLLECTBEHHbIX ABNEHUAX; YMEHWE
OrnepmpoBaTb NMOHATUAMM: COYETaHMe, NepecTaHOBKa, YMC/IO
COYeTaHWI, YNCNO NepecTaHOBOK; GMHOM HbHOTOHA; yMeHMe
MPUMEHATb KOMBUHATOPHbIE (haKTbl U PACCYXXAEHUSA AN peLLeHNs
3a/jay; OLleHMBATb BEPOATHOCTU peasibHbIX COObITUIA; COCTaBNATh
BEPOSTHOCTHYO MOZE/b Y MHTEPMPETMPOBATb NOYYEHHbIA
pesy/bTar

YMeHwe oneprpoBaTb MOHATUAMU: TOUKa, NPsSIMas, NI0CKOCTb,
NPOCTPaHCTBO, OTPE3OK, NyY, BENMUMHA Yrna, NI0CKUIA yron,
ABYrPaHHbI Yron, TPEXrpaHHbIli Yron, CKpeLvBatoLLmecs




NpsiMble, Napanne/bHOCTb 1 NepneHANKYNSPHOCTb NPAMbIX
M7I0CKOCTEN, Yron Mexay npsiMbIMU, Yron MexXay NpsMoit n
M1I0CKOCTbIO, YION MeXy MI0CKOCTAMM, PacCTOsIHME OT TOUKM [10
M1I0CKOCT, PACCTOSHME MEXAY NPSAMbIMUA, PAaCCTOSIHNE MeXaY
M710CKOCTAMM; YMEHMe UCNO/b30BaTb NPY PeLLeHn 3a4au
M3yYeHHble (haKTbl M TEOPEMbI NIAHUMETPUN; YMEHWE OLIEHNBATb
pasMepbl 06bEKTOB OKPYXKAtOLLIEr0 MMpa; CTPOUTb
MaTemMaTUYecKne MOAENMN C MOMOLLbH FEOMETPUYECKUX NOHATHI
W BEMIMUMH, PELLATh CBA3aHHbIE C HAMM NPaKTUYeCKue 3aaumn
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YMeHVe oneprpoBaTb NOHATUAMU: Nowaab Urypbl, 06bEM
(hMrypbl, MHOrOrpaHHWUK, NPaBU/IbHbIA MHOTOrPaHHMK, CeYeHne
MHOrOrpaHHuKa, Ky6, napannenenunes, npusma, nmpamnza,
(hmrypa 1 noBepxHOCTb BPaLLEHMS, UNIVHAP, KOHYC, LWap, cepa,
nnowaab cgepsbl, NAoLWaas NOBEPXHOCTN NUPaMUbI, MPU3MBI,
KOHYCa, UMNNHAPa, 06bEM Kyba, NPAMOYro/ibHOro
napasinenenunea, nupamunibl, NPU3Mbl, LUIUHAPA, KOHYCA,
LLapa, pa3BEépTKa MOBEPXHOCTH, CEYEHUS KOHYCa 1N LMINHAPA,
napasiefiHble OCY UM OCHOBAHWIO, CEYeHMe Lapa, NI0CKOCTb,
KacaroLascs cepsbl, UNINHAPA, KOHYCA; YMEHWE CTPOUTb
CeyeHrie MHOTOrpaHH1Ka, 1306pakaTb MHOrOrpaHHUKK, (Urypbl
1 NOBEPXHOCTY BPALLEHUSA, X CEYEHUS, B TOM YMC/IE C MOMOLLGHO
3NIEKTPOHHbIX CPEACTB; YMEHWEe NPUMEHSATb CBOWCTBA
reoOMeTPUYECKUX PUryp, CaMocToATelbHO POPMYNPOBaTb
ornpefeneHns n3yyaemblX oUryp, Bblasurarb runotesbl 0
CBOWCTBAX M MPU3HaKax reoMeTpuYecKux uryp,
0060CHOBbLIBATLWU/IM OMPOBEPraTh UX; YMEHWE NPOBOANTD
Knaccupmkaumio (uryp no pasiMyHbIM Npu3Hakam, BbINONHATb
HeobXoAMMble JOMONHUTE/IbHbIE MOCTPOEHMS
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YMeHue orneprpoBaTb NOHATUAMM: [ABMXKEHWE B NPOCTPAHCTBE,
napansieNibHblil MePEHOC, CUMMETPUSA Ha NIOCKOCTU U B
NPOCTPaHCTBe, MOBOPOT, NPeobpasoBaHme Nogobums, NogobHbIe
(hUrypbl; yMeHve pacrnosHaBaTb paBHble 1 NOA06HbIE (Urypbl, B
TOM YmnC/ie B NPUPOAE, UCKYCCTBE, apXUTEKTYPE; UCMO/b30BaTb
reoMeTpuyecKrie OTHOLLEHNSA NPV peLLeHn 3a4a4y; HaXo4nTb
reoMeTpuYecKme BeNMYMHbI (4MHa, Yron, naowans, 06bEM) npu
peLUeHnn 3a4ad U3 Apyrux y4ebHbix npeLMeToB U U3 peasibHoM




XXU3HW; YMEHWE BbIYNCNATL TEOMETPUYECKME BENIMUMHBI (4/IMHa,
yron, nnowasab, 06bEM, NoLwaas NOBEPXHOCTH), UCMOSb3YH
M3y4YeHHble DOPMY/Ibl U METO/bI, B TOM YMCNE: NIoWaib
MOBEPXHOCTU MMpaMufbl, NPU3Mbl, KOHyca, UUAnHAPa, NoLaab
cthepbl; 06BEM Kyba, NPAMOYroNbHOr0 napasnenenuneaa,
nMpaMuabl, NPU3Mbl, LWIVHAPAE, KOHYCA, LWapa; YyMeHMe Haxo4uTb
OTHOLLEeHVe 06BEMOB MOA0GHLIX PUryp
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YMeHve oneprpoBaTthb NOHATUAMU: NPSAMOYTO/bHas cUcTeMa
KOOpAMHAT, BEKTOP, KOOPAMHATbI TOYKM, KOOPAMHATbI BEKTOPA,
CyMMa BEKTOPOB, MPOM3BEAEHNE BEKTOPA HA YMCNO, Pa3/IOXKEHME
BEKTOpa No 6asucy, cKanspHoe Npou3seaeHne, BEKTOPHOe
NpounsBefeHmne, yron Mexay BeKTopamu; yMeH1e UCnosb30BaThb
BEKTOPHbIA 1 KOOPAMHATHBIA METOA, ANA peLLeHns
reOMeTPUYECKMX 3a4ad 1 3agay ApYyrnx y4yebHbIX NpegMeToB
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YMeHue Bbl6bupaTb NOAXOAALLMIA METOA A/1S PELLEHNS 3a[auN;
MOHVMaHMe 3HaYMMOCTM MaTEMATMKIN B U3YYEHUW NPUPOAHbLIX U
06LLECTBEHHBIX NMPOLLECCOB Y SABMNEHWUIA; YMEHUe pacno3HaBaTb
MPOsIBMIEHNE 3aKOHOB MaTeEMaTUKMN B UCKYCCTBE, YMEHe
NPUBOAUTL NPUMEPbLI MaTEMATUYECKUX OTKPbITUIA POCCUIACKON 1
MMUPOBOI MaTeMaTUUEeCKOW HayKu




NMEPEYEHb 3J/IEMEHTOB COAEP>XXAHUA, NMPOBEPAEMbBIX HA EI3
Nno MATEMATUKE

MpoBepsieMblii 31EMEHT COePXKaHMs

Koz
1 Yncna n BbluMCIEHNA
1.1  HatypanbHble u Lenble ynucna. MNpusHaky 4enMMOoCTU LieNbIX Yncen
12 PaynoHasbHble  umcna.  OO6bIKHOBEHHble W [eCATUYHble  APO6W, MPOLEHTHI,
OeCKOHeYHble nepuoamnyeckme 4poom
13 ApudmeTryecKuii KOUpeHb HaTypa/ibHOW cTeneHW. [encTBMA C apuUMeTUYecKnmMm
KOPHAMUW HaTypasibHOWN CTeneHu
14 CreneHb C LenbiM nokasarenem. CTeneHb C pauuoHasbHbIM MokasatesieM. CBOWCTBa
CTeneHu
15 CvHYC, KOCWMHYC W TaHIEHC 4WUC/OBOr0 aprymeHta. ApPKCUHYC, apKKOCUHYC,
apPKTaHreHC YMCNOBOro aprymeHTa
1.6 JNlorapugm ymcna. JecaTuyHble U HaTypasibHble orapugmsl
[JelicTBuTENbHbIE YMcia. ApUMETUYECKME onepaummn ¢ AeNCTBUTENbHBIMU YUCaMN.
1.7 MpnbMKEHHbIE BbIYMCNEHWS, NPaBuUIa OKPYrIeHns, NPUKMUAKa U OLeHKa pesy/bTaTa
BbIUMC/IEHNI
1.8 = TlpeobpasoBaHue BbIpaXXEHWIA
1.9 KomnnekcHble uncna
2 YpaBHEHMUA U HEPABEHCTBA
2.1  LUenble n apobHO-pauUmOHabHble ypaBHEHNSA
2.2 VppaunoHasbHble ypaBHeHus
2.3  TpWUroHOoMeTpuUYeCcKmne ypaBHEHUA
24 MokasaTe/ibHble 1 NorapuMnYecKme ypaBHeHns
2.5  LUenble n gpobHO-paLmoHaNbHblE HEPaBEHCTBA
2.6 = VppaumoHanbHble HepaBeHCTBa
2.7 = TlokasaTesnbHble 1 OrapuMMmMUecKne HepaBeHCTBa
2.8 | TpuroHoMeTpu4ecKne HepaBeHCTBa
2.9  CwucTeMbl Y COBOKYNMHOCTU YPaBHEHMWI N HEPABEHCTB
2.10  YpaBHeHus, HepaBeHCTBa U CUCTeMbI C MapameTpamu
2.11  Marpuua cucTembl IMHENHBIX YpaBHeHWI. OnpeaenmTens MaTpuLlbl
3 PYHKUNN 1 TpatrKn
31 PyHKLMS, cnocobbl 3afaHnsa QyHKUMW. [padnk ¢yHKUMKM. B3aumHO o06paTHble
(PYHKUMW. YUBTHbIE N HeYBTHbIE (YHKUMW. Tepuoguyeckme QyHKLUN
O6nactb OrnpefeneHNs W MHOXECTBO 3HayeHWi (yHKuMW. Hynum  yHKUmK.
39 [MPOMEXYTKM  3HAKOMOCTOAHCTBA.  [MPOMEXYTKM ~ MOHOTOHHOCTM  (PYHKLWMW.

MaKCUMyMbl U MUHUMYMbI DYHKLMX. Hanbonbliee 1 HaMeHbLLee 3HaueHne QPYHKLMM
Ha NPOMEXYTKe




CTeneHHas (yHKLMS C HaTypasibHbIM U LieNbIM MoKasaTenem. E& cBoiicTBa U rpaduk.

3.3 o -
CBolicTBa 1 rpagimk KOpHS N-0i CTEMEHN

3.4 TpuroHomeTpuyeckme PYHKLMKN, X CBONCTBA W rpaduKu

3.5  TMokasatenbHas u norapmgmmyeckas PyHKLMKU, NX CBONCTBA U FpafuKm

36 TouKM paspbiBa. ACUMNTOTLI FpainKoB PYHKUMIA. CBOMCTBA (DYHKLMIA, HENPEPbIBHbIX
Ha oTpe3ke

3.7  TMocnepoBatenibHOCTK, CMOCO6LI 3aaHNSA NOCNef0BaTe/IbHOCTEN

3.8 ApumeTnyeckas 1 reometpuyeckas nporpeccun. dopmMyna CNoXHbIX NPOLEHTOB

4 Havana maTemaT4ecKoro aHaim3a

4.1 MpounssogHas GyHKUMK. MPOn3BOAHbIE 3IEMEHTaPHbIX (YHKL WA
MpuMeHeHMe NPOW3BOAHOW K UCCNELOBaHWIO (DYHKUWIA HA MOHOTOHHOCTb U

4.2 3KcTpemyMbl. HaxoxfjeHve Havb0/bllero M HavMeHbLUEero 3HayeHus (QYyHKUMM Ha
oTpeske

4.3  TlepBoobpasHast. VIHTerpan

5} MHoXecTBa 1 noruka

5.1  MHOXeCTBO, onepauun Hag MHOXecTBamMn. [marpammbl itnepa — BeHHa

5.2 Jloruka

6 BeposaTHOCTL 1 CTaTUCTUKA

6.1  OnucarenbHaa CTaTUCTUKA

6.2  BeposATHOCTb

6.3  KombuHatopuka

7 ['eomeTpunsa

7.1  ®urypbl Ha NI10CKOCTH

7.2 [NpAamMble 1 NIOCKOCTM B NPOCTPaHCTBE

7.3 = MHororpaHHuku

7.4  Tenau NoBepxXHOCTU BpaLleHns

7.5 KoopanHaTtbl 1 BEKTOPLI




YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbHOI O NMPOLUECCA

OBASATEJIbHbIE YHEBHbBIE MATEPUAJIbI 014 YHEHUKA

1. Martematuka. BeposATHOCTb M cTaTucTMka:10-n  knacc: basoBbld U
Yrny6néHHbIN YpoBHU: yyebHoe nocobue / E. A. ByHumoBunY, B. A. Bynblyes,-
2-e n3p.,crep. — Mockaa: 'pocseLleHne, 2024.

2. Martematnka. BeposTHoCTb M cTatucTMka: 11-iM knacc: ba3oBblid ©
YrNy6néHHbIN YPOBHU: y4ebHoe nocobue / E. A. ByHumoBwny, B. A. bBynblues, -
2-e n3g., ctep. — Mockaa: 'pocseleHue, 2024.

YuebHble N0co6US N AUCTAHLMOHHbIE CEPBUCHI 151 NOATOTOBKN K €AMHOMY
rocylapcTBEHHOMY 3K3aMeHY

Y4yebHble nocobua

1. Bobicoukuin N. P., AweHko W. B. EM9 2024. Matematuka. Teopus
BepoATHOCTeN. 3agava 4 (NpodmnbHbIA YpoBeHb). 3adadva 5 (6a30Bblid
ypoBeHb). Paboyast Tetpagp. / L. P. Bbicoukuid.,, N. B AweHKo. [ M:
MLUHMO. 2024.

2. Bbicoukuin WN. P., AweHko WN. B. EI3. Matematnka. Teopus
BepoaTHOCTeW. 3afgada 3 (MPoubHBIA YpoBeHb), 3agava 5 (6a30Bblit
ypoBeHb). Pabouas Tetpadb. / . P. BbicoTckuid, L. B. AweHko. M.:
MLHMO. 2023.
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