MHHHUCTEPCTBO NMPOCBENIEHUS POCCHHCKOH ®EAEPALIMH

MYHHLHITAJIBHOE OBLLEOBPA3ZOBATEJIBHOE YUPEKIEHHE
«TABPOBCKASA CPEJTHAA OBIIEOBPAZOBATE/IBHAA HITKOJA
«POPMVYJIA YCIIEXA»

BEACOPOACKOND PAOHA BENTOPOJACKOHN ORJTACTHy

PACCMAOYTIPEHO COrIACOBAHO

Pywonoawrens. MD suwreneil JamecTHTenk AHPAKTOpA |

MOTEMATHEH MOY «Tasporckas COLL A op ey

- wPopuyina Yenexan A0 5 L eyt 3o 0% R
;MI'!.}{QHHﬂi y"/ ralis '. : DBD&D'#JBH‘I |
V. KamommmrM-B— [T T gl |

IlpoTokon sacenanua MO f}pnm .fﬁﬁﬂﬁ

MNe 7 ot alby mwona 2025 1. oyﬁﬁn aeryera 2025 r. uZﬁt- mn‘&m 535-‘- r. |
P .__,,-" )

-—L___,.-.-

PABOYASI TIPOTPAMMA
(ID $634336)

yuebnoro npeiMera « BepofiTHOCTL H CTATHCTHRAY
Yrny0neHHEH VPOBEHb

ana obyuarommxca 10-11 xaaccoe

bearopoacknii paiion, 2025



NOACHUNTEJIbHAA SATTNCKA

YuebHblin Kypc «BepoATHOCTb M CTaTUCTUKa» Yrny6/EHHOrO YpPOBHSA
ABNAETCA NPOJO/HKEHMEM W pPa3BUTUEM OAHOMMEHHOro Y4ebHOro Kypca
Yrny6/1eHHOr0 YPOBHA Ha YPOBHE CPeAHero obuiero obpasoBaHus. YUeOHbIiA
Kypc npefHa3HayeH AN (POpPMMPOBaHMS Yy 00Yy4yaloLMXCs CTaTUCTUYECKOM
KyNbTypbl M MOHUMaHWSA POSIN TEOPUN BEPOATHOCTEA KakK MaTeMaTU4eCKoro
WHCTPYMEHTa 419 M3YYeHUs CyYainHbIX COObITUIA, BENMUYNH 1 npoueccos. Mpu
M3y4yeHUn Kypca o6orallaroTca npeacTaBneHns 00ydaroWmxcs 0 MeTofax
nccnefoBaHNs M3MEHUMBOIO MUPA, Pa3BUBAETCS MOHWMaHWe 3HAYMMOCTU Y
O6LLHOCTM MaTeMaTUYeCKMX METOAO0B MO3HAHWA KaK HeOTbeM/IEMO 4acTy
COBPEMEHHOI0 eCTECTBEHHO-HAY4YHOr0 MUPOBO33PEHUS.

CofepxaHne y4yebHOro Kypca HanpaB/fieHO Ha 3akpensieHne 3HaHui,
MOSTlyYeHHbIX MPU U3YyYeHUU Kypca Ha YpOBHe OCHOBHOIO 06LLero o6pasoBaHus,
M Ha pasBuTWE MNPeACTaBNeHUA O C/yYalHbIX BeSIMYMHAX W B3aUMOCBA3AX
MeXAy HVWMW Ha BaXKHbIX MpUMepax, CHOXeTbl KOTOPbIX MOYEeprnHyTbl U3
OKpy)KatoLLlero mupa. B pesynbtaTte y 06yyatoLmxcs 4O/MKHO CHopMUpPOBaThLCS
npeacTaBneHne 0 Haubosee ynoTpebuTeNbHbIX U 06LWMX MaTemMaTUYeCcKmX
MOZEeNAX,  WCMO/b3yemblX A/ OMUCaHWs  aHTPOMOMETPUYECKUX — ©
Aemorpamyeckmx BeNNYMH, MOrPeLIHOCTEN B pas3/iM4YHble poAa M3MepeHusXx,
ANNTENbHOCTM 6e30TKa3HOM paboTbl TEXHUYECKUX YCTPOMCTB, XapaKTepuUCTUK
MacCOBbIX SB/IEHWIA N MPOLIECCOB B 06LLECTBE. YUEOHbIN Kypc SBNSeTCA 6a30M
019 OCBOEHUS  BEPOATHOCTHO-CTAaTUCTUYECKMX  MeTOLOB, Heob6X0AMMbIX
CMeynanmcTam He TONMbKO WHXEHEPHbIX — CreumanbHOCTER, HO  Takxke
COLMASIbHBIX W MCUXOMOrMYECKNX, MOCKOJSIbKY COBPEMEHHble O0OLLEeCTBEHHbIE
HayKN B 3HAUYNTE/IbHON Mepe MCMOo/b3YHOT annapat aHanmsa 60/bLUNX [aHHbIX.
LleHTpa/ibHYyt0 YacTb Y4ebHOro Kypca 3aHMMaeT 06CyXK/AeHMe 3aKoHa 60/bLINX
umcen — (PyHAAMeHTaIbHOro 3aKOoHa NPUPOAbI, MMEHOLLEro mMaTtemMaTuyecKyto
(hopmannsaumio.

B COOTBETCTBMM C YKasaHHbIMW LeNsAMM B CTPYKType y4yeOGHOro Kypca
«BeposATHOCTb U CTAaTUCTUKA» Ha Yrybn8HHOM YpPOBHEe BblAeneHbl OCHOBHbIE
cogepxartesibHble  IMHUKN:  «CnydaliHble  COObITUA UM BEPOATHOCTU» U
«CnyyaliHble BeMUYNHBI U 3aKOH BO0/bLLMX YNCEN».

MOMMMO OCHOBHbIX JIMHNIA B YHEOHbIA KYpPC BK/IHOYEHLI 3/1EMEHTLI TEOPUN
rpahoB M TeopurM MHOXEeCTB, He0obXoauMmble A/1F MOHOLEHHOro OCBOEHMS
mMartepuasia LaHHOro y4ebHOro Kypca M CMeXHbIX MaTemMaTU4ecKnX Y4eOHbIX
KYpCOB.



CofepxaHune nMHUKN «ChnydaiiHble COObITUA W BEPOATHOCTU» CIYXXUT
OCHOBOW NS hopMMPOBaHMA NMPeACTaBNeHNA 0 pacrpeieneHnn BeposiTHOCTEN
MeXAy 3HauYeHUSMM  Cly4valiHbIX  BENMYMH. BaxHyto 4acTb B 3TOW
COAepPXaTeNlbHON  NMHUMA  3aHUMaeT  U3Y4YeHWe  reoOMeTPUYECKoro U
OMHOMMWANIBHOTO  pacnpedeneHnii 1M 3HAKOMCTBO C WX  HEMPEPbLIBHbIMY
aHasioramm — nokasaresibHbIM U HOpMa/lbHbIM pacrpeieneHnsMu,

TeMbl, CBSi3aHHble C HeNpepbIBHbIMA CMy4YallHbIMK  BE/IMYMHAMWA 1
pacnpefeneHnamMn, akLeHTUPYIOT BHUMaHWe 06y4aroLmMxXcs Ha OnucaHun wu
M3YyYeHUU CNyYalHbIX SBMIEHWA C MOMOLLBIO  HEMNPepPbIBHbIX  (YHKLWIA.
OCHOBHOE  BHUMaHVe YAenseTca  MnokasaTe/lbHOMYy U HOPMaslbHOMY
pacnpeseneHusam.

B yye6HOM Kypce npefycMaTpuBaeTcs 03HaKOMUTENIbHOE N3YYeHWe CBA3N
MeXAy ClyYyalHbIMW BeMYMHAMU WM OMNMcaHue 3TOW CBA3U C MOMOLLbHO
KO3(h(hmumeHTa KOppenaumm n ero BbIOOPOYHOrO aHasora. OTU 3/IEMEHTHI
COAepXXaHusA pasBMBalOT TeMy «Jmarpammbl pacCcemMBaHWUA», U3YYEeHHYH Ha
YPOBHE OCHOBHOrO 00Llero o06pa3oBaHUsi, U BO MHOMOM OMUPAKOTCH Ha
CBefleHNs 13 KYpcoB anrebpbl 1 reoMeTpun.

EWweé oanH anemMeHT cofepXXaHWs, KOTOpbIA  Mpefgnaraetcd  Ha
03HaKOMUTE/IbHOM YPOBHE — MOC/Nef0BaTe/lbHOCTb C/yYaiHbIX He3aBUCUMbIX
COObITWA,  HacTynmawwux B  eauHWLy  BpemeHu.  O3HakoM/ieHMe ¢
pacnpefeneHneM  BEPOSITHOCTEM  KOMMYecTBa  TakMX  COObITUA  HOCUT
pasBMBatOLLMNIA XapaKTep 1 ABNSETCA aKTyaslbHbIM AN8 OyayLmnX abuTyprueHTOB,
MoCTynarwLWmx Ha Yy4yeOHble CneunasbHOCTW, CBA3aHHble C 0OLLECTBEHHbIMU
HayKamu, NCUX0I0rMein 1 yrpasieHUeM.

Ha wu3yyeHne y4yebHOro Kypca «BeposiTHOCTb W CTaTUCTMKa» Ha
yrny6neHHoM ypoBHe oTBoAmMTCcs 68 yacos: B 10 knacce — 34 vaca (1 4yac B
Hegento), B 11 knacce - 34 yvaca (1 yac B  Hegenw).



COLOEP>XAHWVE OBYUEHWNA
10 KNTACC

[pagy, cBSA3HbLIA rpad, Nyt B rpage: uuknbl u uenu. CTeneHb
(BasIeHTHOCTb) BepLUKHbI. 'padbl Ha NocKocTU. [lepeBbs.

CnydyariHble  3KCMepuMeHTbl  (OMbITbl) W C/ly4valHble  CO6bLITUS.
AnemeHTapHble CO6LITMA (MCXodbl). BepossTHOCTL Cny4vaHOro  CoObITUS.
Bin3ocTb  4acTOTbl U BEPOATHOCTM  COObITMIA.  CryyaliHble OMbITbl  C
PaBHOBO3MOXHbIMUW 3/1eMEHTaPHbIMU COObITUAMM.

Onepaunn Haf COObITUAMMU: repeceyeHue, 06beAnHEHME,
MPOTMBOMONOXHbIE CO6bITUA.  Aunarpammbl  Jitiepa. Popmyna  CMNoXeHUS
BEpPOATHOCTEMN.

YCcnoBHas BEPOSITHOCTb. Y MHOXEHWE BEPOATHOCTEN. [lepeBo CryyaHoro
aKcnepumeHta. ®opmyna nosfHoW  BeposTHocTU.  Popmyna  baleca.
He3aBncrMble COOLITUS.

BUHapHbIN  cnydaliHbIA — OMbIT — (MCMbITAHWE), YCNexX W Heydaya.
HesaBucumMble ucnbiTaHUA. Cepus He3aBUCUMbIX WCMbITaHUA [0 MNepBOro
ycrexa. [lepectaHoBKM U1 (hakTopuan. Umcno codeTaHnin. TpeyrosnbHUK
Mackand. ®opmyna 6MHomMa HblOTOHa.

Cepus  He3aBUCUMbIX WCMbITaHWMn BepHynnn. CnyyaiHblid BbIGOP W©3
KOHEYHOW COBOKYMHOCTW.

CnyvyaiiHast BenMuMHa. PacnpegeneHne BeposATHOCTed. [marpamma
pacnpefeneHuns. OnepaumMy Hafg CayyarHbIMW - BeIMUMHaMW.  BuHapHas
CNyyariHas BennymnHa. Mpumepsl pacnpegeneHnid, B TOM Y1Ce FeOMeTPUYECKoe
N BUHOMUASTLHOE.

CoBMeCTHOe pacnpefeneHne AByX Cy4alHbIX BeMYMH. HesaBMCKMBbIE
C/lyYaiHble BeNMYMHBLIL. MartemaTuyeckoe OXuaaHue CryvariHOW BeNYMHBI
(pacnpepeneHuns). TMpumepbl MPUMEHEHWUA  MaTeMaTMYecKoro  OXXWAaHWs
(cTpaxoBaHue, notepes). MaTtemaTnyeckoe OXuaaHue OGUHAPHOWN Cry4vailiHOW
BE/IMYMHBLI.  MaTemaTUyecKoe OXWAaHWe CYMMbl ClyYalHbIX  BEINYMH,
MatemaTnyeckoe  OXMAaHWe  TeoMeTpuyeckoro M GUHOMUAIBHOTO
pacnpeaeneHui.

Avcnepcna M CTaHZApTHOE  OTK/IOHEHWE  C/ly4ailHON  BEeIMYMHBI
(pacnpeneneHus). Auncnepcus OGuHapHoW Ccy4YariHoWn BE/INYMHbI.
MaTtemaTnyeckoe OXunaaHne NPon3BeAeHUs 1 ANUCMEPCUs CyMMbl HE3aBUCUMBbIX
CNyYaliHbIX BeNMYMH. ucnepcuns n CTaH4apTHOE OTK/IOHEHWE BUMHOMUaNbHOIO



pacnpefeneHus. [ucnepcuss U CTaHAAPTHOE OTKIOHEHME TFeOMETPUYECKOro
pacnpeeneHus.
11 K/TACC

HepaBeHcTBO YebbiwéBa. Teopema YebGbiwésa. Teopema bepHynnu.
3aKoH 60/blWKMX uncen. BblOOPOYHbIA MeTof uccnefoBaHWA. Bbl6OpoUHble
XapakTepucTnkn. OueHMBaHMe BEPOSATHOCTU COObITUA MO BbIOOPOYHBIM
[aHHbIM.  [lpoBepka MPOCTENLIMX TUNOTE3 C  MOMOLLbK  U3YYEHHbIX
pacnpeaeneHui.

HenpepbIBHbIe Cny4yaiiHble BeNMYMHBL. TpyMepbl. PYHKUMUA NNOTHOCTH
BEpPOATHOCTM pacrnpefesnieHns. PaBHOMepHOe pacrpefesnieHne U ero CBOWCTBA.
3ajaun, npvBOAAWMe K MOKasaTeNbHOMY  pacnpefeneHuto.  3ajaun,
NpuBOAALLME K HOPMaJIbHOMY  pacnpefeneHuio.  ®PyHKUMUA  MIOTHOCTU
BEPOATHOCTM  MOKa3aTe/IbHOro  pacnpefeneHus,  (QyHKUMA  MIOTHOCTM
BEPOATHOCTM HOPMa/IbHOr0 pacnpegeneHuns. ®yHKLMSA MI0THOCTU U CBOWCTBA
HOPMa/IbHOr0 pacnpegeneHus.

MocnenoBaTeNlbHOCTb  OAMHOYHBLIX  HE3aBUCUMbIX COObITWA.  3adauu,
NpuBOAALLME K pacnpeaeneHnto MNMyaccoHa.

KoBapvauunsi AByx cChyyalHbIX BennyuH. KoaguumeHT NMHERHON
Koppensumn. COBMeCTHble HabntofeHuss [ABYX BeNU4YMH. BblOOpPOYHbLIN
KO3(h(hMUMEHT Koppensauun. Pasnnume mexay NMHENHON CBA3bI U MPUYMHHO-
CNefICTBEHHOW CBA3bIO. JIMHelHas perpeccus, MeTof HauMeHbLUIMX KBajpaToB.



NNAHNPYEMBIE PE3YJIbTATbI OCBOEHVA YYHEBHOI O KYPCA
«BEPOATHOCTb N CTATUCTUKA» (YTNNYBJIEHHbI YPOBEHb)
HA YPOBHE CPEAHEI O OBLWEI O OBPASOBAHNA

NIMYHOCTHDbIE PE3YJIbTATDI

1) rpaXaaHCcKoro BoCNUTaHWA:

COPMMPOBAHHOCTb  TPaXKAAHCKOM  Mo3uuMM  0byyvatoLlerocs  Kak
aKTMBHOIO 1 OTBETCTBEHHOIO Y/IeHa POCCMINCKOro 06LLEeCTBa, NPeAcTaB/ieHne 0
MaTemMaTu4eckux 0CHOBax (NYHKLMOHMPOBAaHUSA Pa3INYHbIX CTPYKTYP, ABNEHUN,
npoueayp rpaxgaHckoro obuiectsa (BblOOpbl, ONPOCbI U APYroe), ymeHue
B3aMMOJENCTBOBaTb C COUMAIbHBIMWA WHCTUTYTaMWU B COOTBETCTBMM C WX
(YHKLMSAMU N HA3HAYEHWNEM;

2) NaTPUOTNYECKOr0 BOCNUTaHUSA:

COPMMPOBAHHOCTb POCCUMCKON TPpaxXAaHCKOW NAEHTUYHOCTU, YBaXKEHUS
K MPOLUIOMY N HACTOSALLEMY POCCUICKO MaTeMaTUKX, LeHHOCTHOe OTHOLLIEHUE
K LOCTVMXXEeHUAM POCCUNCKMX MAaTeMaTUKOB W POCCMIACKOW MaTemaTuyecKoin
LUKO/Ibl, WUCMOMb30BaHWE 3TUX LOCTWKEHWA B APYrMX HayKax, TEXHOMOruUsX,
cthepax 3IKOHOMUKM;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUSA:

0CO3HaHue [YXOBHbIX LIeHHOCTel POCCUINCKOro Hapoza,
COPMMPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHWUS, 3TWMYECKOro MoBefeHus,
CBA3AQHHOTO C  MPaKTUYeCKUM  MPUMEHEHWEM  [OCTMDKEHWA HAyKu MU
[eATeNIbHOCTbIO  YYEHOrO, OCO3HaHWEe JIMYHOrO0 BK/aga B MOCTPOEHME
YCTONYNBOIro 6YayLLEro;

4) 3CTEeTNYECKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLUEHME K MUPY, BK/IOYAs 3CTETUKY MaTeMaTuUyeCKmX
3aKOHOMEPHOCTEMN, 06bEKTOB, 3aaad, PeLUeHNN, paccy>XXaeHni,
BOCMPUNMYMBOCTb K MaTeMaTUyeCcKMM acrnekTaM pas/inyHbIX BULOB UCKYCCTBA;

5) hn3nveckKoro BoCNUTaHUA:

COPMMPOBAHHOCTb YMEHUSA TMPUMEHATb MaTeMaTU4yeckue 3HaHWA B
MHTepecax 340poBOro M 6e3onacHOro obpasa >KU3HW, OTBETCTBEHHOE
OTHOLLUEHMe K CBOEMYy 3[0pO0Bbi0 (340pOBOE NUTaHWe, CHaIaHCUPOBaHHBLIN
PEXMM 3aHATUIA U OTAbIXa, perynsipHas gmsnyeckas akTUBHOCTb), (hM3MUECKOe
COBEPLLEHCTBOBaHME npu 3aHATUAX CMOPTMBHO-0340P0BUTE/IbHOW
[eATeNbHOCTbIO;

6) TPYA0BOro BOCMUTAHUA:



FOTOBHOCTb K TPyAy, OCO3HaHMe LEeHHOCTU TPYAOoNtousa, MHTEepec K
pas3/IMyHbIM  cepaMm  MPOMECCUOHAIbHON  [eATENbHOCTK, CBSI3aHHbIM  C
MaTeMaTUKOM M €€ NPUNOXEeHUAMMU, YMEHME COBEPLLATb OCO3HAHHBIN BbIGOP
Oyayuiein npodgeccMm M peann3oBbiBaTb COOCTBEHHbIE YXWU3HEHHbIE MJaHbl,
FrOTOBHOCTb M CMOCOOHOCTb K  MarematuMyeckomy 06pa3oBaHUIO U
camMo06pa30BaHNIO Ha MPOTSXKEHUW BCEW XKU3HWU, FOTOBHOCTb K aKTUBHOMY
Yy4yacTUIO B PeLLEeHNN NPaKTUYEeCKNX 3afay MaTeMaTUYeCcKor HanpaBieHHOCTH;

7) 3KO/I0rMYeCcKoro BoCnmMTaHus:

COPMMPOBAHHOCTb  3KOJIOTMYECKON  KY/NbTYPbl, MOHUMaHUE BUSHUS
COLMA/IbHO-9KOHOMUYECKMX  MPOLIECCOB  HAa  COCTOSHME  MPUPOAHOM U
couManbHOM cpeflbl, 0OCO3HaHME TrN106a/lbHOro Xapakrepa 3KOM0rMYecKmnx
npo6aeM, OpveHTaums Ha NPUMEHEHNE MAaTEMATUYECKMX 3HAHUIA AN PeLleHus
3afa4 B 06/1aCTV OKPYXKatoLLIEW cpefibl, MNaHMpoBaHME NOCTYMKOB U OLEHKM KX
BO3MOXHbIX MOCNEACTBUI A1 OKPY>KaKOLLen cpeapl;

8) LEeHHOCTM Hay4HOro No3HaHWS:

COPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykM WU  OOLIECTBEHHOW  MNPaKTUKW, MOHMMaHWe
MaTeMaTUYeCcKOM HayKm KakK Cepbl YenOBeYeCKOW AesTeNlbHOCTW, 3TarnoB eé
PasBUTMS N 3HAYMMOCTU [NS Pa3BUTUS UMBUAN3ALUN, OBMAAEHME A3bIKOM
mMaTeMaTVKN M MaTeMaTUyecKon Ky/bTypoll KaK CPeAcTBOM MO3HaHWA MuUpa,
FOTOBHOCTb OCYLLECTBATbL MPOEKTHYH U UCCMeA0BaTe/IbCKYO AesATeNbHOCTb
NHANBUAYANLHO W B rpynne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

[Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHeOHble AeNCTBUS

Ba3oBble /lornyeckre AercTBuUs:

BbISIBNATL M XapaKTepu3oBaThb CYLLECTBEHHbIE NMPU3HAKN MaTeMaTUUeCKmX
OObEKTOB, MOHATUA, OTHOLUEHUA MeXZAY MOHATMAMK, (DOPMYINPOBATH
onpefenieHnss  MOHATWA,  YCTaHaB/MBaTb  CYLLECTBEHHbIN Mpr3HaK
Knaccugukaumm, OCHOBaHWA AN 0000LWeHWs W CpaBHEHWs, KpuTepuu
NMPOBOAMMOr0 aHaIn3a,;

BOCMPUHMMATb,  (POPMynMpoBaTb W Mpeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTE/NbHbIE U OTPULLATE/IbHbIE, eAMHNYHbIE, YaCTHbIe U 06LLMe, YCIOBHbIE;

BbIABNATb ~ MaTeMaTU4yeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N  W”
NPOTMBOpeYUNs B (hakTax, AaHHbIX, HAOMOLEHNAX U YTBEPXAEHNAX, Npeasiaratb
KpUTepun NS BbISIBIEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;



[enaTb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTUKMW, AELYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/HOUYEHNI, YMO3aK/IKOUeHNIA MO aHa/Ioruu;

NPOBOAMTb  CaMOCTOATENIbHO  A0OKasaTeNnbCTBa  MaTeMaTUYeCKmX
YTBEPXAEHNA (NpsMble M OT MNPOTMBHOIO), BbICTPaMBaTb aprymeHTauuio,
NPUBOAUTL  MPUMEPbl U KOHTPMpUMeEpPbl, 060CHOBbLIBATb COOCTBEHHbIE
CY>X[EHUA U BbIBOARI;

BbIGMpaTb CMNocob peLleHWs Yy4ebHON 3afaun (CpaBHMBATb HECKOJbKO
BapuaHTOB  peLleHMsi, BblOMpaTb HauMbonee MNOAXOAAWMA € YYETOM
CaMOCTOSATE/IbHO BblJeNIeHHbIX KpUTepues).

BasoBble nccriegoBaTelbCKue 4eicTBUA:

MCMO/b30BaTb BOMPOCHI KaK MCCNeaoBaTe/ibCKUA MHCTPYMEHT MO3HaHWS,
(hopMynMpoBaTb  BOMPOCHI,  (hMKCMpPYLOLME  NpPOTUBOpeYne, npobnemy,
yCTaHaBNMBaTb UCKOMOE 1 JaHHOe, (POPMUPOBAThL TMMNoTe3y, apryMeHTMpPOBaTb
CBOIO MO3ULNIO, MHEHWE;

NMPOBOAUTb CaMOCTOATE/IbHO CMN/IaHNPOBaHHbIA 3KCMEPUMEHT,
1CCnefoBaHe Mo YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTMyecKoro OObLeKTa,
ABNEHMS, NpOLEecCa, BbISB/EHUIO  3aBUCMMOCTENM  MeXAy O06beKTamu,
ABNEHMAMMN, NpoLeccamu;

CaMOoCTOATe/IbHO (hopMyNMpoBaTb 0606LLEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NMPOBeLEHHOr0  HabM4eHNs, UCCMefoBaHUA, OLeHMBaTb  [OCTOBEPHOCTb
MOJlyYeHHbIX Pe3ybTaToB, BbIBOLOB M 0600LLEHWA;

MPOrHO3MpPoBaTh BO3MOXHOE pas3BMTWE MpPoLEecca, a Takke Bbl4BUraTh
NPeLNONOXEHUA O ero Pa3BUTUM B HOBbIX YC0BUAX.

PaboTa ¢ nHdopmauuei:

BbIABNATL Ae(pMUMTBI MHOPMALUK, AAHHBIX, HEOOXOAMMbIX 4NA OTBeTa
Ha BOMPOC M ANA peLleHns 3a4a4uu;

BblOMpaTb  MH(OPMaLMIO M3 WUCTOYHMKOB  Pas3/iIYHbIX  TUMOB,
aHa/I3MpoBaTb, CUCTEMATU3UPOBATb W  MHTEPNPETMPOBaTb  MH(OpMaLUIo
Pas3INYHbIX BULOB U (hOPM NPeACTaB/eHS;

CTPYKTYpMpPOBaTb MHHOPMALUIO, MPeLCTaBNATL eé B pas/IMYHbIX opmax,
WNIKOCTPUPOBATh rpauyecku;

OLeHMBaTb HaAEXHOCTb MHhopmauum rno CaMOCTOATE/IbHO
ChopMyNMPOBaHHBLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMBEPCa/IbHbIE YUebHbIe AeNCTBUSA
O6LLeHNne:
BOCNPMHMMATL W (OPMYNMPOBaTb CYX[AEHMS B  COOTBETCTBUU C
YC/TIOBUSIMM W LENAMU 0OLLLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOH TOYKY



3PEHUS B YCTHbIX M NMUCbMEHHbIX TEKCTaX, AaBaTb NOSACHEHWA MO XO4Yy PeLleHns
3a/1a4n, KOMMEHTUPOBATb MOMYYEHHbI Pe3ynbTar;

B X0/le 06CYyXX/AeHNs 3afjaBaTb BONPOCHI MO CYLLECTBY 006CYX/AaeMOM TeMbI,
npo6ieMbl, peLlaeMoit 3afayn, BbICKa3blBaTb WAEW, HaLENeHHble Ha MOWUCK
PELUEeHNs, COMOCTaBNATb CBOW CY)XKAEHWUS C CYXAEHMSIMU APYTMX YYaCTHUKOB
aunanora, 06Hapy)XnBaTb pasfiune U CXOACTBO MO3MLMIA, B KOPPEKTHOW (hopme
(hopMynmnpoBaTb Pa3HOriacus, CBOV BO3PaXKEHNS;

NPeAcTaBNATb  pe3ynbTaTbl  pPelleHMst  3adadn,  3KCMNEePUMEHTa,
nccnefoBaHns, NPOeKTa, CaMOCTOATE/IbHO BbIGMPaTb POPMAT BbICTYMNEHUS C
Yy4&TOM 3a/ay npe3eHTaumm n 0CO6eHHOCTEN ayAUTOPUMN.

PerynatueHble yHUBepCca/ibHble yUebHble 4eCTBUA

CamoopraHumsauusa:

COCTaBNATb NJaH, a/IropuUTM PeLLleHns 3afa4n, BblorpaTb CrNocob peLLeHuns
C YYETOM MMEWOLWMUXCA PECYpcoB U  COOCTBEHHBLIX  BO3MOXHOCTEN,
apryMeHTMpoBaTb M KOPPEKTMPOBAaTb BapuaHTbl PelleHuid ¢ y4ETOM HOBOWA
NH(opMauunn.

CaMOKOHTpPO/1b, 3SMOLMOHA/TbHbIN UHTENNEKT:

BNafeTb HaBblKaMW MO3HaBaTe/IbHOW  pediieKCUM  KaK  0CO3HaHUS
COBEPLUAEMbIX [AEACTBUA W MbIC/IUTENIbHBIX MPOLECCOB, WX Pe3y/bTaTos,
BflafeTb crnocobamm camonpoBepPKWM, CaMOKOHTPO/SIA Mnpouecca M pesynbrara
peLleHnst MaTeMaTUYeCKOW 3aaaun;

npeaBuaeTb TPYAHOCTW, KOTOPble MOFYT BO3HWMKHYTb MPU  PELLEHUN
3afja4yn, BHOCWUTb KOPPEKTMBbI B  [eATeNlbHOCTb Ha OCHOBE  HOBbIX
06CTOATENbCTB, AaHHBIX, HAAEHHbIX OLLUMOOK, BbISBIEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbTarta Lenu U YCNOBUAM, OOBACHATb
MPUYMHBI  JOCTUMDKEHUS WAN  HELOCTUDKEHMSI pPe3ynbTaToB [AeATeNIbHOCTU,
HaxoauTb OLLIMOKY, faBaTb OLEHKY NPUOOGPETEHHOMY OrbITY.

CoBMeCTHasa feATe/IbHOCTb:

MOHMMATb M UCMOMb30BaTb  MpeuMyLlecTBa  KOMaHAHOW W
NHAVBUAYA/IbHOW paboTbl MpW peLleHnn yyebHbIX 3afady, MpUHMMAaTh Lefb
COBMECTHOI [esTeNIbHOCTK, MNaHMPOBaTb OPraHn3aLmio COBMECTHOW paboThl,
pacnpeaensiTe BUAbl paboT, JOroBapuBaTbCs, 06CYyXKAaTb NPOLIECC U pe3ynbTar
paboTbl, 0606LLAaTE MHEHNS HECKONbKUX MOAEN;

y4acTBOBaTb B IPynnoBbIX hopmax paboTbl (06CYXKAeHMSA, 0OMEH MHEHNIA,
«MO3rOBble LUTYPMbI» W  WHbIE), BbIMNOMHATL CBOK 4acTb paboTbl W
KOOPANHMPOBaTb CBOM AEACTBMSA C APYIrMMW 4YfieHaMy KOMaHAbl, OLEeHMBaTb



KayeCTBO  CBOEro BK/1aga B OOWMA  MPOAYKT MO KPUTEPUSM,
ChopMyNMpPOBaHHbIM YHaCTHMKaMM B3aUMOLENCTBIS.

NMPEAMETHDIE PE3YJIbTATDI

K KoHuy 10 Knacca 06y4artowmines HayumnTes:

CBO6GOAHO OnepmpoBaTb MOHATUAMMK: rpad, NJOCKUIA rpad, CBA3HLIN rpag,
nyTb B rpage, uenb, UMK, AepeBO, CTeMneHb BEPLUMHbI, AEPEeBO C/yYanHOro
9KCMEPUMEHTA;

CBO6GOAHO OMepupoBaTb MOHATUAMM: CMy4YailHbIA 3KCNEPUMEHT (OMbIT),
clyyariHoe CoObITWe, 3/1IEMEHTAPHOE CNyYailHOe COObITME (3N1EMEHTAPHbIN
MCX0[) CMy4vyarlHOro OrnbiTa, HaXoAWUTb BEPOATHOCTW COOLITWIA B OMbITax C
PaBHOBO3MOXHbIMU 3/IEMEHTaPHbIMW COObITUAMMU;

HaxoAuTb W OpMynMpoBaTb COObITUA: MepeceyeHne, 06befMHEHME
[aHHbIX COObITWA, COObITUE, MNPOTUBOMNONOXHOE [AaHHOMY, WCMO/b30BaTb
AnarpaMMbl - Jiinepa, KOOPAMHATHYHO MPAMYKO 418 pelleHus  3afad,
NONb30BaTLCA (POPMY/ON CMOXKEHUSA BEPOSTHOCTEN NS BEPOATHOCTEN ABYX U
TPex CcnyyanHbIX COObITUIA;

onepupoBaTb  MOHATMSAMW:  YCMIOBHAas  BEPOATHOCTb,  YMHOXEHMe
BEPOSATHOCTEN, HEe3aBUCKMble COObITWS, AepeBO C/yYaiHOTO 3KCMEPUMMEHTa,
HaxoauTb BEPOSTHOCTWU COOLITUIA C MOMOLLLIO MpaBuia YMHOXEHWS, [epesa
C/Tly4ainiHOro OrMbITa, MUCMO0/b30BaTb (JOPMYY MOMHON BEPOATHOCTU, (hopmyny
Balieca npw peLueHny 3aaad, onpesensTe He3aBUCUMOCTb COObITUIA MO hopmy e
1 NO OpraHmn3aLmmn Cy4yamHoro sKCnepuMeHTa;

MPUMEHATb M3YYeHHble KOMOMHATOPHbIE (HOPMY/bl ANS MepeyncrieHns
3/IEMEHTOB MHOXXECTB, 3/1eMEHTapHbIX COObITUI CNyYaiHOro OMbITa, PeLLeHns
3a/1a4 rno Teopun BEPOATHOCTEWN;

CBOGOAHO OnepupoBaTb MOHATUAMMW: OMHAPHLIA  C/YYalHbIA  ONbIT
(McnblTaHKWe), ycrnex 1 Heyfada, He3aBMCUMble UCMbITaHUSA, CEpUS UCMbITaHWA,
HaxoAuTb BEPOSATHOCTU COObITWUIA: B CEPUM UCMbITAHUA [0 NEepBOro ycrexa, B
Cepun ucnbiTaHWin BepHynnun, B onbITe, CBA3aHHOM CO C/ly4aliHbIM BbIOGOPOM U3
KOHEYHOWN COBOKYMHOCTH;

CBOOGOAHO  OMepupoBaTb  MOHATUAMM: cnyyariHas Be/IMYMHa,
pacrnpefenieHve BepOATHOCTEN, [AuarpaMma  pacnpefeneHus, OGuHapHas
C/lyyailHas BeIMYMHa, reoMeTpuyeckoe, GMHOMWabHOE pacrnpeaesieHne;

OrepupoBaTtb MOHATUAMMW: COBMECTHOE pacrpefeneHne ABYX Cy4vainHbIX
BE/MYMH, WCNONb30BaTb TabnMLy COBMECTHOrO pacnpegeneHust  AByx
C/yYaliHbIX BeNMYUH [AN4 BblAeNeHUs pacnpefeneHnst KakKAoW BeIMYMHBI,



OrnpefesnieHnss He3aBUCUMOCTU ClydaiiHbIX BeNIMYMH; CBOOGOAHO OMepupoBaThb
MOHATMEM MaTemMaTU4ecKoro OXMAaHNS CNyyaliHOM BE/IMYMHBI
(pacnpegeneHuns), NPUMEHATb CBOMCTBA MATEMATUYECKOro OXWAAaHUA Mpu
pelleHnn 3agad, BbIYMCNIATb MaTemMaTUyecKoe OXugaHve OMHOMUANIbHOro Wt
reomMeTpUYecKoro pacrnpefeneHnin; cBobogHO OMNepupoBaTb  MOHATUAMU:
aucnepcusi, CTaHAapTHOE OTK/IOHEHME C/lyvyaiHOM BefIMUUHbLI, MNPUMEHATb
CBOWMCTBA AUCMEPCUM CMYHaNHON BeNUYMHbLI (pacnpeeneHus) npu peLleHnm
3a/iay, BbIYMCNATL AUCNEPCUI0 N CTAHAAPTHOE OTK/IOHEHWE TEOMETPUYECKOIO 1
6MHOMUANBLHOIO pacnpeaeneHui.

K KoHUy 11 K/iacca 06y4yarowmines HayumnTes:

BbIYMCNATL BbIOOPOYHbIE XapaKTePUCTUKM MO [aHHOW BbIGOpKe W
OLEHMBaTb  XapaKTEPUCTUKN  reHepasibHOM  COBOKYMHOCTU  AaHHbIX MO
BbIOOPOYHbIM ~ XapakTepucTukaMm. OueHMBaTb BEPOATHOCTM  COOLITUIA  ©
NPOBepPATb MPOCTEMLLME CTaTUCTUYECKME TUMOTE3bl, MOJb3YACh WM3YYEHHbLIMMU
pacnpegeneHuamu,;

NpuBOAWUTL  NPUMepbl  3afa4y, NPUMBOAALLMX K  MOKasaTe/lbHOMY
pacrnpefeneHuio, 3afad, NpPUBOAAWMX K HOPMaIbHOMY pacnpegeneHuto.
OnepupoBaTb MOHATUAMU: (DYHKLUMSA NIOTHOCTN BEPOSATHOCTM MOKAa3aTe/lbHOro
pacnpefeneHns,  (OYHKUMA  MAOTHOCTM  BEPOSITHOCTM  HOPMaslbHOro
pacnpegeneHns,  (YHKUMA  MAOTHOCTM U CBOWCTBA  HOPMa/bHOro
pacrnpefeneHns;  onpegenstb  KOIMMUUMEHT  NMHENHON  KOppenaumm,
BbIGOPOYUHbIiA KO3(ppuLmeHT Koppenayuu,



TEMATUYECKOE NJ1IAHNPOBAHWE

10 K/TACC
Konunyectso yacoB ONEKTPOHHbIe
Ne
HanmeHoBaHMe pa3fienos U Tem (Lncoposbie)
n/ NpOrpaMmbl Bcero KOHTpO/IbHbIE lNpaKTnyeckue obpasoBaTe/ibHble
n paboThbl paboThbl pecypcbl
1 ANeMeHTbI TeopuK rpaos 3 0 0
CnyyaiiHble OrblITbl, CyYaliHble
2 < 3 0 0
COObITUS 1 BEPOSITHOCTU COBLITHI
Onepauyunm Hag MHOXXeCcTBamn n
cobbITUAMU. CNOXKEHNE 1
3 YMHOXEHME BEPOATHOCTEN. 5 0 0
YcnoBHas BEPOATHOCTb.
He3zaBucrmble cobbITUA
4 AnemMeHTbl KOMOMHATOPUKK 4 1 0
Cepun nocneposatefibHbIX
ncnbITaHWin. NcnbiTaHna bepHynniu.
5 o . o 5 0 0
CnyuyaiiHblii BbI6GOP U3 KOHEYHOM
COBOKYIMHOCTU
c -
6 nyyvaviHble BENIMUYNHBI U 1 1 0
pacnpefeneHus
OBLLEE KOJIMYECTBO YACOB INO 34 5 0
NMPOIrPAMME




11 KNTACC

KonnyectBo 4acoB

ONEKTPOHHbIE

No
iy HanmeHoBaHWe pa3fienos 1 Tem K I'I (unpoBbIe)
q nporpamMmb| Bcero OngO“be'e p6aKT”qECK”e obpasoBaTe/ibHble
paboThbl paboThbl DEcypChi
1 3aKOH 60NbLUNX Yncen 5 0 0
5 INEMeHTbl MaTEMATUYECKON 6 0 0
CTaTUCTUKN
HenpepbIBHbIE CyYaiHble
3 Be/IMYMHbI (pacnpeaeneHus), 4 0 0
nokasaTe/lbHOe 1 HOpMa/lbHOe
pacnpefeneHus
4 PacnpegeneHue NyaccoHa 2 0 0
5 CBA3b MeXY Cny4variHbIMK 6 0 0
BE/IMYNHAMMN
O6006LLIEHNE 1 cucTEMATM3A
6 " WA 11 1 0
3HaAHWM
OBLUEE KOTMYECTBO YACOB N0 34 1 0

NMPOIrPAMME




MPOBEPAEMBbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHUA
OCHOBHOW OBPA30OBATE/IbHOW MPOIrPAMMBbI

10 KNNACC
Koa MpoBepsieMble NpegMeTHbIe pe3ynbTaTbl 0CBOEHNS OCHOBHOW 06pa3oBaTe/ibHOM
NpoBepPseMoro
nporpaMmbl cpegHero o6Lero o6pasoBaHus
pesynbTarta
6 Teopus BEPOATHOCTEN M CTaTUCTHKA
6.1 YuTatb 1 CTPOUTbL TabnLbl U Ararpammbl
OnepupoBaTb MNOHATMAMU: CpeHee apudmeTnyecKoe, MeamnaHa,
6.2 Hanb0o/bLLee, HaUMeHbLLee 3Ha4YeHre, pasMax MaccuBa YMCIOBbIX
AaHHbIX
OneprpoBaTb NOHATUAMM: C/yYalHbIA IKCNEPUMEHT (OMbIT) U
C/lyyqainHoe cobbITue, anieMeHTapHoe CobbITHE (3N1eMEHTaPHbIA UCXOL)
C/Ty4ainHOr 0 OMbITa; HAXO4UTb BEPOATHOCTU B OMbITaX C
6.3 PaBHOBO3MOXHbIMU C/Ty4ailHbIMW COOLITUAMU, HAXOAUTb U
CpaBHMBaTb BEPOATHOCTU COObITUI B N3YUYEHHbIX CyYarlHbIX
3KCMepuMeHTax
Haxoautb 1 popmMynnposath COBbITUA: NepeceveHne n 06beanHeHNe
AaHHbIX COOLITWNIA, COBLITUE, NPOTUBOMO/IOXKHOE AaHHOMY COObITUIO;
6.4 NoNb30BaTLCA AnarpaMmMamm diinepa n PopPMysoin CNOXKEHUS
BEPOATHOCTEN NPU peLLeHnn 3a4a4
OneprpoBaTb MNOHATUAMM: YC/I0BHasA BEPOATHOCTb, HE3aBUCKMbIE
6.5 COObITUSA; HAXOAWTb BEPOATHOCTY C MOMOLLbIO NMpaBusia YMHOXEHNS, C
MOMOLLLbHO iepeBa C/lyyaiHOro OnbITa
[MpUMEHATbL KOMOMHATOPHOE NMPaBW/I0 YMHOXEHUS MPU PELLEHUN
6.6 3afau
OneprpoBaTb NOHATUAMM: UCMbITAHWE, HE3aBUCKMbIE UCMbITAHNS,
6.7 Cepusa UCMbITaHUIA, yCNex 1 Heydaya; HaxoaUTb BEPOATHOCTU COOLITUIA

B CEPUN HE3aBNCUMbIX NCNbITaHWUI [0 MNMepBoro ycnexa, HaxXoaAnTb




BEPOATHOCTM COObITUIA B CEPUM UCTbITaHWUIA BepHynnn

OnepupoBaTh MNOHATUAMM: CNyYaiiHasi BEIMYMHA, pacrpeaeneHme

6.8 BEPOATHOCTEN, AnarpamMmma pacrnpeaeneHus
11 KNACC
Koz .
rlpOBepFleMble npeaMeTHbIE Pe3y/ibTaTbl OCBOEHUA OCHOBHOW
npoBepsemMoro o
obpasoBaTenibHOM NporpamMmMbl CPeAHEro 06Lero o6pasoBaHus
pesysnbTara
5 Teopwus BEPOATHOCTEN U CTAaTUCTNKA
CpaBHMBaTb BEPOATHOCTM 3HAUYEHWIA C/TyHalnHOM
51 BE/IMYMHbINO pacnpeaeneHnto Uy ¢ NOMOLLGHO AnMarpamm
OnepupoBaTb NOHATMEM MaTEMATUYECKOr0 OXKnaaHus,
NMPUBOAUTL MPUMEPbI TOT0, KakK NMPUMeHSeTCS
52 MaTemMaTM4ecKoe OXXnaaHne ciyyaiiHon BeSIMUHBI,
HaxoAnTb MaTeMaTUYecKoe OXuaaHve Nno JaHHoMy
pacnpeaeneHnto
53 IMeTb NpefcTaBeHne 0 3aKOHe 60/bLUNX YNCEeN

5.4

IMeTb NpeACTaBNeHVe 0 HOPMa/IbHOM PacnpeaeneHum




NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

10 KNACC
KO,CI1 ﬂpOBepﬂeMblﬁ I/IEMEHT COoAEpP>KaHUA

6 Teopus BEPOATHOCTEN M CTaTUCTHKA
MpefcTaBneHne JaHHbIX ¢ MOMOLBHO Tabnuy, n guarpamm. CpefHee

61 | apuMeTyecKoe, MenaHa, Hanbo bLLEE N HAMMEHbLLIEE 3HAUEHNS
pasmMax, AUcrepcus 1 cTaHZapTHOe OTK/IOHEHWE YMC0BbIX HAb0POB
Cny4ariHble 3KCNepuMeHTbI (OMbITbl) M C/TyYaiHble COObITUS.
AnemeHTapHble CObbITUA (UCXombl). BeposATHOCTbL CMy4valiHOro CoObITUS.

62 | BNM30CTb YAaCTOTbIM BEPOSATHOCTY COObITHIA. CnyyaliHble OMbIThI C
PaBHOBO3MOXHbIMU 3/leMEHTapPHLIMU COObITUAMW. BEposTHOCTU COBbITHIA
B OMNbITAXC PABHOBO3MOXHbIMW 3/1EMEHTAPHbIMM COOLITUAMY
Onepaummn Haf coBbITUAMU: MepeceveHne, 00beNHEHNE,

63 | NPOTMBOMO/MOXHbIE COOLITUA. [narpammbl Jiinepa. Popmyna CrIoXKeHUs
BEPOSITHOCTEM
YcnoBHas BEPOSITHOCTb. Y MHOXEHWE BEPOATHOCTEN. [JepeBo C/yHanHoro

6.4 | skcnepumenTa. PopMyna NOMHON BEPOSTHOCTU. He3aBMCUMbIe COBbITUS
KomM6rHaTopHOe npaBu/iio yMHOXeHUA. [NepecTaHOBKM 1 (hakTopuran.

65 | Uncno couetaHwmii. TpeyronbHuK Mackans. ®opmyna 6uHoma HbloTOHa
BUHapHLIN CnyYaiHblil ONbIT (MCNbITAHKE), YCMNEX N HeyaaYa.

66 | HesaBMcuMble UCnbITaHWs. Cepus He3aBUCUMbIX UCTbITaHWIA 10 NepBOro
ycrexa. Cepus He3aBUCUMbIX UCMNbITaHWNIA BepHynn
CnyyariHas BefiMumHa. PacnpefenieHne BeposaTHOCTeN. QuarpamMmma

67 | PacnpegeneHus. Mpumepbl pacnpeaeneHnin, B TOM YMC/E reOMETPUUECKOEN

OUHOMMALHOE




11 KNACC

Koz

MpoBepsieMblii 31EMEHT COlePXKaHMs

Teopus BepOSTHOCTEN M CTaTUCTUKA

5.1

Yncnosble XapaKTEPUCTUKK C/TyHaHbIX BENIMUNH: MaTeMaTUUeCcKoe
OXuAaaHue, ANCNepcus 1N ctaHAapTHOE OTKIOHEHKE. MpuMepsl
NPUMEHEHNS MaTEMATMYECKOr0 OXMAaHUs, B TOM YMC/e B 3afa4ax 13
MOBCEAHEBHOM XWU3HW. MaTeMaTnyeckoe oXXuaaHne 6MHapHOM
CNy4aiHON BeNIMUYNHbI. MaTemMaTnyeckoe OXungaHue CyMMbl
C/yYaiHbIX BeNNYMH. MaTemMaTnyecKoe OXuaaHue u gucnepeuns
reoMeTpMYECKOro 1 6MHOMUANILHOTO pacrpeeneHunin

5.2

3aKOH 60/IbLUMX YMCEN U er0 POSib B HAYKe, MPUPOAe 1 06LLeCTBe.
BbI60pOYHbIA METOA, UCCef0BaHNA

5.3

MpuMepbl HENPepPbIBHbIX CNYYaiiHbIX BENNYNH. MOHSATME O MIOTHOCTY
pacnpeaeneHus. 3agaumn, NPUBOAsLLME K HOPMaslbHOMY
pacnpeaeneHmnto. MoHATUE 0 HOPMaIbHOM pacnpeaeneHnu




NMPOBEPAEMBbBIE HA EI'2 O MATEMATUWKE TPEBOBAHUNA K
PE3Y/IbTATAM OCBOEHWNA OCHOBHOW OBPA30OBATE/IbHOW
NMPOIrPAMMBI CPEAHEI O OBLUEIO OBPA3OBAHUA

Kopg
npoBepsieMor
0 TpeboBaHWS

MpoBepsieMble TPe6oBaHNSA K NPeAMETHbIM pe3y/ibTaTaM 0CBOEHMS!
OCHOBHOI4 06pa3oBaTe/ibHOV NPorpaMMbl cpeaHero o6LLero 06pasoBaHms

BrnageHvie meTofaMu JOKa3aTe/IbCTB, &/ITOPUTMaMy peLLleHns 3aaay;
yMeHWe opmMynnpoBaTth 1 ONepupoBaTh MOHATUAMM: ONpPeaesieHne,
akcuoma, Teopema, CfefiCTBM1e, CBOMCTBO, NPU3HAK, [OKa3aTe/bCTBO,
paBHOCW/IbHbIE (DOPMYNMPOBKU; NPUMEHATL UX; YMEHWe
(hopMynMpoBaTb 06PaTHOE M NPOTUBOMOMOXHOE YTBEPXKAEHNE,
NPUBOAUTL MPUMEPBI U KOHTPMPUMEPDI, NCMO/b30BaTh METOA
MaTemaTn4eckor NHAYKLMK; NPOBOAUTL [OKa3aTe/lbHble
paccy>eHuns Npu peLLeHnn 3afad, OLeHNBaTb JTOMMYECKYHO
MPaBU/IbHOCTb PACCY)XXAEHWI; YMEHWe OMnepupoBaTb MNOHATUAMMU:
MHOXEeCTBO, NOAMHOXECTBO, Onepauny Haf, MHOXXECTBaMU; YMEHMe
MCNONb30BaTh TEOPETUKO-MHOXECTBEHHbIV annapar A/11 onmcaHus
peasibHbIX NPOLLECCOB U ABMIEHNIA U NPU PeLLeHnN 3a4aY, B TOM
ymncrne U3 gpyrnx yu4ebHblx NpeLMeToB; YMeHMe OnepurpoBaTh
NOHATUAMU: rpad), CBA3HLIN rpad, AepeBo, UMK, rpad Ha
MIOCKOCTU; YMeHWe 3afiaBaTb U ONUCbIBATb Fpadbl pasinyHbIMU
crnocobamu; UCnonb30BaThb rpadbl NPY peLleHnmn 3atad

YMeHwe oneprpoBaTb MOHATUAMU: HaTypasibHOE YMCO, Lienoe
YKCNO, CTEMEHb C LIEbIM NOoKasaTeNeM, KOpeHb HaTypasbHO
CTeneHW, CTeNeHb C paLMoHaIbHbIM MOKa3aTeneM, CTeneHb C
[eNCTBNTENbHLIM NOKa3aTeneM, Noraputm Yncna, CUHYC, KOCMHYC 1
TaHreHC NPOM3BO/IBHONO YKCA, OCTATOK MO MOAY/HO,
paLOHaIbHOe YMC/O, MPPaLMOHa/IbHOE YMCI0, MHOXECTBA
HaTypa/ibHbIX, LENbIX, PaLMOHAbHBIX, AeNCTBUTENbHBIX UNCEST;
YMEHWE WUCMO/b30BaTh MPU3HAKN AENMMOCTY, HAUMEHbLLWIA 06LLWIA
OEnnTeNb N HaMMeHbLLIee 06LLiee KpaTHOE, anropuTM EBknnaa npm
PELLEHNN 3aa4; 3HAKOMCTBO C Pa3/IMYHbIMU NO3ULNOHHBIMU
CMUCTEMaMM CUMCNEHUS; YMEHWE BbINOMHSATb BbIYMC/IEHNE 3HAYEHNT




1 Npeobpa3oBaHns BbIPAKEHWIA CO CTENEHAMU W lorapupmami,
npeo6pa3oBaHNA APOOHO-PaLMOHASIbHBIX BbIPaXKEHWIA; YMEHME
OrMepupoBaThb NOHATUAMMW: MOC/eL0BaTeNIbHOCTL, apUPMeTHYecKas
nporpeccus, reoMmeTpuyeckas nporpeccusi, 6eCKOHeYHO
yOblBatoLLas reoMeTpuyecKas Nporpeccus; ymeHve 3afaearb
noc/ef0BaTe/IbHOCTH, B TOM YIC/IE C MOMOLLbIO PEKYPPEHTHBIX
(hopMyn; YMeHue ornepupoBaTb NOHATUAMUN: KOMIM/IEKCHOE YMCIIO,
CONPSHYKEHHbIE KOMMNJ/IEKCHBIE Y1Caa, MOAY/b N aprymMeHT
KOMIM/IEKCHOI0 Ymncna, (popmMa 3anncy KOMMIEKCHbIX YMCer
(reomeTpuryeckas, TPUroHOMETpPMYeCKas 1 asirebpanyeckas); yMeTb
NPOV3BOANTL apUPMETUYECKIME AENCTBINA C KOMMIEKCHBIMU
ymcnamu; NPUBOAMTL MPUMEpPbI UCMOb30BAHNS KOMIMIEKCHbIX
yuncesl; ornepupoBaThb NOHATUAMU: MaTpuLa 2x2 n 3x3,
onpeaennTeslb MaTpuLbl, FEOMETPUYECKUIA CMbIC/T ONpeaennTeNs

YMeHre oneprpoBaTh NOHATUAMU: paLyOHa/IbHbIE,
MppaumoHanbHble, NoKasaTe/bHble, CTEMEHHbIE, T0rapuMmnYecKue,
TPUrOHOMETPUYECKME YPaBHEHUS U HEPABEHCTBA, NX CUCTEMbI;
YMEHMe ONepupoBaTb NOHATUAMM: TOXAECTBO, TOXAECTBEHHOE
npeobpaszoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHWI 1
HepaBeHCTB, PABHOCW/IbHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM;
YMeHVe peLlaTb ypaBHEHNS, HEPaBEHCTBA U CUCTEMbI C MOMOLLbHO
pasfIMYHbIX NPUEMOB; peLlaTb YpaBHEHWS, HEPaBEHCTBA 1 CUCTEMBI
C napameTpoM; MPUMEHATb YPaBHEHWSA, HEPaBEHCTBA, UX CUCTEMbI
AN peLLeHNs MaTeMaTUUECKMX 3aaad U 3aad U3 pasInyHbIX
06/1aCTeil HayKu 1 peasibHOM XXU3HU

YMeHune onepmpoBaTb NOHATUAMM: (PYHKLUKA, YETHOCTb PYHKLMK,
NepuoaNYHOCTL PYHKLMKN, OrpaHNYeHHOCTb (DYHKLNN,
MOHOTOHHOCTb (DYHKLMMW, IKCTPEMYM (PYHKLNN, HANOONbLLIEE U
HaVIMeHbLLIEe 3HAYEHNA PYHKLMKN HA NPOMEXYTKE, HernpepbiBHas
(PYHKLMA, aCUMNTOTbI Fpagmka PyHKLMMU, NepBas 1 BTopas
Npou3BoAHas PYHKLUMKN, FTeOMETPUYECKMIA N (DU3NYECKUIA CMbICN
NPOV3BOAHOM, NepBoobpasHas, onpeaenEHHbIA MHTerpan; ymeHue
HaxoAuTb aCUMMTOTbI rpaduka PYHKLUN; YMEHWE BbIYUCIATD
MPOU3BOAHbIE CYMMbI, MPOU3BELEHNSA, YACTHOIO U KOMMO3MLUA




(hYHKLUWIA, HaxXoauTb YpaBHEHWE KacaTe/lbHOW K rpadinKy PYyHKLUMUN;
YMeHMNe HaXo4UTb NPOU3BOAHbIE 3/IEMEHTaPHbIX (YHKLWIA; YMeHNe
MCMO0/b30BaThb MPOM3BOAHYHO ANS UCCNef0BaHUA (DYHKLNNA,
HaxoauTb HanbosbLIMe U HaMEHbLLVE 3HAYEHUS PYHKLMIA;
CTPOUTL rpafuKnM MHOIO4/IEHOB C MCMO/Mb30BaHMEM annapara
MaTeMaTUYecKoro aHasn3a; NPUMEHATb NPOU3BOAHYIO 415
HaxXO0XAeHNS HaUNYYLLEro peLleHuns B NPUKIagHbIX, B TOM Ymce
COLMASIbHO-3KOHOMUYECKMX M (PU3NYECKMX 3afiadax; HaXoanTb
naowaam n 06émMbl (Uryp ¢ MOMOLLLIO UHTErpana; NPUBOAUTD
NpUMepbl MaTeEMaTUYECKOro MOZENNPOBaHNA C MOMOLLBHO
AnddepeHumanbHbIX YpaBHEHNIA

YMeHue onepmpoBaTtb NOHATUAMMW: TpauK GyHKUUKN, obpaTHas
(hYHKUMSA, KOMNO3MUMS PYHKLMWIA, NMHEHAs QYHKLMS,
KBaJpaTuyHaa PYyHKUMA, paumoHaibHas PYHKUUS, CTeNeHHas
(OYHKLMSA, TPUTOHOMETPUYECKMNE (PYHKLMMK, 0BpaTHbIe
TPUrOHOMETPUYECKME (DYHKLUN, NOKa3aTelbHas 1
norapumuyeckas yHKLNKN; YMeEHME CTPOUTb FPaPUKN N3YUYeHHbIX
(hYHKLWIA, BbIMOJIHATL MPeobpazoBaHns rpaimkos PyHKLMIA,
MCNONb30BaTh rPatinKn 418 N3yHeHUs NPOLECCOB U 3aBUCUMOCTEN,
MpU peLLeHnn 3aad U3 apyrux y4yebHblX NpeamMeToB 1 3a4ad u3
peasibHOM XXN3HW; BbipaXkaTb (hOPMY/iaMU 3aBUCUMOCTU MEXY
Be/IMYMHAMM; UCNO/b30BaTb CBOMCTBA U IpauKu (yHKLMIA A1
PeLleHns ypaBHEHWI, HEPaBeHCTB W 3afay C napameTpamu;
n306paXxkaTb Ha KOOPAMHATHOW MOCKOCTU MHOXECTBaA peLleH
YPaBHEHWIA, HEPABEHCTB U UX CUCTEM

YMeHwe pellaTh TEKCTOBbIE 33a4M pasHbIX TUMOB (B TOM YMCNE Ha
MPOLEHTbI, 0NN N YacTK, Ha ABVKEHME, PaboTy, CTOMMOCTb
TOBApOB W YCNyT, HANOrK, 3aa4n 13 061acTy ynpaBneHUs NTMYHbIMY
1 ceMeliHbIMM (hMHAHCaMK); COCTaB/ATb BbIPXKEHNS, YPaBHEHUS,
HEpPaBEHCTBA W KX CUCTEMbI MO YCOBUIO 3aja4l, UCCNea0BaTh
MONy4YeHHOE PeLLEHNE 1 OLIEHBaTb NPaBAONOA06HOCTb
pe3ynbTaToB; YMeHWE MOAENMPOBATh PeaslbHble CUTYaLMKN Ha A3bIKe
MaTEMaTMKW; COCTaBNNATb BbIPAXKEHMS, YPaBHEHWS, HEPaBEHCTBA U
MX CUCTEMbI MO YCNOBWIO 33a4u, NCCNEA0BaTb MOCTPOEHHbIE




MOAENN C UCMO/b30BaHMEM annapaTa anredpbl, MHTEPNPETUPOBATb
MOMYYeHHbIN pe3ynbTaT

YMeHMe onepmpoBaTb NOHATUAMM: CpeHee apuiMeTUYECKOE,
MeamaHa, HanbonbLUuee N HaMMeHbLLEe 3HaYeHWs], pa3max,
aucrepcus, ctaHAapTHOE OTKIOHEHME YACNOBOro Habopa; yMeHne
N3BMEKaTb, NHTEPMNPETUPOBATL NH(OPMaLMIO, NPEACTaBEHHYIO B
Tabnuuax, Ha aMarpammax, rpamkax, oTpaxaroLlyo CBOMCTBa
peasibHbIX NPOLLECCOB M ABMEHWI; NPeACTaBNATbL MHOPMAaLMIO C
MOMOLLLbIO TabmL, 1 AnMarpaMM; UccnefoBaTb CTaTUCTUYECKME
[aHHbIe, B TOM YMC/ie C NPUMEHEHNEM TPaUUECKMX METOLO0B U
3NIEKTPOHHbIX CPEACTB; rpauyeckn nccneaoBaTb COBMECTHbIE
Hab4eHNA C NOMOLLbIO AnarpaMm paccerBaHus U NMHEAHOW
perpeccum

YMeHne onepmpoBaTh MOHATUAMM: C/TyYaiHbIin ONbIT U CNyYaiiHoe
COObITUE, BEPOSATHOCTL C/TyHYaHOr0 COObITUSA; YMEHME BbIYUCIATD
BEPOATHOCTb C 1CMO/Ib30BaHNEM rpaginyecKmnx MeTOA0B; NPUMEHSATD
(hOpPMYbl CIOXKEHUS Y YMHOXEHUS BEPOATHOCTEM, POpMy Ny
MOJIHOW BEPOATHOCTK, hopmyny BepHynn, KOMGUHATOPHbIE (haKTbl
1 (DOPMY/Ibl; OLLEHNBATb BEPOATHOCTU PeaslbHbIX COObITUIA; yMeHe
OnepupoBaTtb NOHATUAMU: CNyYaiiHas BeNMyMHa, pacnpeaeneHme
BEPOSATHOCTEN, MaTeMaTUYeCKOe OXMaaHue, AUCnepcns n
CTaHAAPTHOE OTK/IOHEHWE Cly4alHOW BEMUYUHBI, (PYHKL MK
pacrnpefeneHns 1 n10THOCTM PaBHOMEPHOI O, NMOKAa3aTelbHOro 1
HOPMaJIbHOr O pacnpefeneHnid; yMeHre 1cnob3oBaTh CBONCTBA
M3yYeHHbIX pacnpeieneHnin A peLueHns 3agay; 3HaKOMCTBO C
MOHATMAMMW: 3aKOH 60/bLUNX YMCEN, METOAbI BbIOOPOUHBIX
nccnefoBaHNiA; yMeHve NPUBOAUTL NPUMEPbI MPOSBIEHNSA 3aKOHa
00/bLUMX YMCES B MPUPOAHBIX 1 OOLLECTBEHHbIX ABNEHUAX; YMEHME
OrepupoBaTh NMOHATUAMU: COYETaHWE, MePeCTaHOBKaA, YNCN0
COYeTaHWiA, YNCNo NepecTaHoBOK; OBMHOM HbHOTOHA; YMeHMe
MPUMEHSATb KOMOMHATOPHbIE (DaKTbI U PACCYXXAEHUS NS PeLIeHMNS
3a/iay; OLleHMBATb BEPOATHOCTU peasibHbIX COObITWIA; COCTaBNATD
BEPOATHOCTHYO MOZE/b U MHTEPNPETMPOBATb NOYYEHHbI
pesynbTar




YMeHwe oneprpoBaTb MOHATUAMU: TOUKa, NPsSIMas, NI0CKOCTb,
MPOCTPaHCTBO, OTPE3OK, MlyY, BENNUMHA YrNa, NNOCKMIA yron,
[BYTPaHHbIA Yro/n, TPEXrpaHHbI Yron, CKPeLLMBatoLLIMeCs MpsiMble,
napannenbHOCTb U NepreHANKYNSPHOCTb NPSMbIX M NIOCKOCTEN,
Yron Mexay NpsimbIMK, Yron MeXay NpsiMoii 1 NIOCKOCTbHO, Yron
MEX Y NIOCKOCTAMM, PacCTOSHNE OT TOYKM A0 MI0CKOCTY,
PaCCTOsIHME MEXAY NPAMbIMMW, PACCTOSHWE MeXAY NIOCKOCTAMMU;
YMEHWE UCMO/b30BaTh NP PELLEHNN 3aAa4 U3YUeHHble (haKTbl 1
TeopeMbl NNaHNMETPUN; YMEHMWE OLIEHNBATbL Pa3Mepbl 06BEKTOB
OKPY)KAtOLLIEro Mm1pa; CTPOMTb MaTeMaTMYecKne MOeNM ¢
MOMOLLIbHO FEOMETPUYECKUX NOHATUIA 1 BENNUVMH, PeLLaThb
CBSA3aHHbIE C HUMM MPaKTUYECKNE 3a4aum
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YMeHue onepmpoBaTb NOHATUAMM: N0LaAb (UTypbl, 06bEM
(hurypbl, MHOTOrpaHHWK, NPaBW/IbHbIA MHOTOrpaHHUK, CeYeHne
MHOrorpaHHvKa, Ky6, napannenenuvnes, npusma, nupamumaa, gurypa
1 NMOBEPXHOCTb BpaLLeHUs, LUMHAP, KOHYC, Wwap, cjepa, niowanb
cthepbl, NoLWaAb NOBEPXHOCTM NUPaMUAbI, NPU3MbI, KOHYCa,
UMNnHAPa, 06bEM Kyba, NMPAMOYro/ibHOro napansienenunesa,
nvpaMunabl, NPpU3Mbl, LAIVHAPA, KOHYCa, LWapa, pa3BépTka
MOBEPXHOCTU, CEYEHNSA KOHYCa U LUMAMHAPA, Napasine/bHble 0CU U
OCHOBaHWI0, CeYeHue Lwapa, Na0CKOCTb, KacatoLwascs cqepsbl,
UMAMHAPA, KOHYCa; YMEHME CTPOUTL CeYeHNe MHOrOrpaHHMKa,
N306paXkaTb MHOIOrPaHHUKK, (OUrypbl 1 MOBEPXHOCTY BpaLLeHus,
NX CeYeHUs, B TOM YMC/Ie C MOMOLLLHO 3/1eKTPOHHBIX CPeACTB;
YMeHMWe NMPUMEHATb CBOMCTBA FrEOMETPUYECKUX (hUTYP,
CaMOoCTOATe/IbHO (DOPMYNINPOBATL OMNpeseneHns n3yvaembix QUryp,
BblABUIaTb rMNOTe3bl O CBOMNCTBAX M NPU3HaKax reoMeTpuyecKmx
¢uryp, 060CHOBbIBATb U/IN ONPOBEPraTb UX; YMEHNe NPOBOAUTD
KaccumKaumio (uryp no pasivyHbIM Npu3Hakam, BbINONHATb
HeobXoAUMble JOMOHUTE/IbHbIE MOCTPOEHUSA

11

YMeHune oneprpoBaTh NOHATUAMU: ABUKEHWE B MPOCTPAHCTBE,
napasiefibHblil MePeHOC, CUMMETPUS Ha NIOCKOCTU U B
MPOCTPaHCTBE, MOBOPOT, NpPeobpasoBaHme NoLO6MA, NOLOOHbIE
(Mrypbl; yMeHve pacrno3HaeaTb paBHble U NOA0OHbIE (UTYpPbI, B TOM




ymncre B NPUPOAE, NCKYCCTBE, apXUTEKTYPE; UCMO/b30BaTb
reoMeTpuyecKmne OTHOLLIEHUA NPY PeLleHnN 3a4ay; HaX0AUTb
reoMeTpuyeckme BeNIMUYnHbI (4/IMHa, Yrof, naowaib, 06bEm) npu
peLleHnn 3a4a4d U3 Apyrux y4ebHbIX NPeamMeToB 1 U3 peasibHOM
YKN3HW; YMEHWE BbIYUCIATL TEOMETPUYECKME BENNYUHBI (I/IMHA,
yron, niowasb, 06bEM, NaoLwaas NoBepXHOCTH), UCMOMNb3YA
N3y4eHHble (POPMY/bl U METO/bI, B TOM YKC/IE: NoWab
MOBEPXHOCTM NUpaMUZbl, NPU3MbI, KOHYCa, LUIMHAPA, NoWwaib
cthepbl; 06LEM Kyba, NPAMOYronbHOr0 napasnenennneaa,
nMpaMuabl, NPU3Mbl, LANNMHAPA, KOHYCA, LWapa; YMeHe HaxoanTb
OTHOLUeHMe 06BEMOB MOLOOHbLIX (hnryp
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YMeHwe oneprpoBaTh MOHATUAMI: NPSMOYTO/bHAs cUcTemMa
KOOpAMHAT, BEKTOP, KOOPAMHATbI TOUKM, KOOPAMHATbI BEKTOPA,
CyMMa BEKTOPOB, NPOM3BEIEHNE BEKTOPA Ha YMC/IO, Pa3NOXKEHNE
BEKTOpa Mo 6asuncy, CKanspHoe Npou3BeAeHNe, BEKTOPHOE
NpoV3BeaeHNe, Yron Mexay BeKTopamu; yMeHWe UCnob30BaThb
BEKTOPHbIA N KOOPAMHATHBI METOA, ANs PeLeHNst FeOMeTPUYECKIX
3a/1a4 1 3a1a4 Apyrux y4e6HbIX NpeameToB

13

YMeHwue BbI6onpaTb NOAXOAALLMIA METOA A4/151 PELLEHNS 3a4auN;
MOHVMaHWe 3HaYMMOCTU MaTeMaTUKK B U3yYEHUW NPUPOLHbIX U
06LLECTBEHHBIX NMPOLLECCOB Y ABMEHUI; YMEHWe pacno3HaBaTb
NposiB/IeHNe 3aKOHOB MaTemMaTuK/ B UCKYCCTBE, YMeHWe NPUBOANTD
NpUMepbl MaTeMaTUYECKMX OTKPbITUIA POCCUIACKOIN 1 MUPOBOM
MaTeMaTU4YeCcKon HayKu




NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NPOBEPAEMbIX HA
Er3 o MATEMATUKE

Kopg IMpoBepsieMbIil 3/1EMEHT COAepPXKaHNSA

1 YUuncna n BblUMCIEHNS

11 | HaTypanbHble 1 Uenble unicna. MpusHaky AeNMMOCTY LIENbIX Yncen

PauuoHanbHble uncna. O6bIKHOBEHHbIE U IECATUYHbIE APO6U, MPOLIEHTI,

1.2 | 6eckoHeuHble nepuoamnyeckne 4poou
ApUPMETNYECKNI KOPEHb HaTYpasibHOW CTeneHun. encTens ¢
13 apUPMETNYECKUMU KOPHAMUN HaTypasibHOW CTENEHN
CTeneHb C LenbiM nokasateneM. CTeneHb C paunoHabHbIM NOKa3aTeneM.
14 | CaoiicTea cTeneHm
CUHYC, KOCVHYC W TaHTEHC YMCIOBOMO aprymMeHTa. APKCUHYC,
1.5

apKKOCMHYC, apKTaHTeHC YMCI0BOr0 apryMeHTa

16 | orapugm yncna. [JecatnuHble 1 HaTypasbHbIE NOrapugMbl

[eicTBuTeNbHbIE Yncna. ApMhMETUYECKME OnepaLun ¢
1.7 | AencTBuTeNbHBIMU YicnaMu. MprubnmkEéHHbIe BbIYMCEHNS, NPaBua
OKPYT/NIeHWs, NPUKNAKA N OLEHKA pe3y/ibTaTta BblYMC/IEHN

1.8 | MpeobpaszoBaHne BbIpaXXeHWM

1.9 KomMnnekcHble yncna

2 YpaBHEHNS 1 HEpPaBEHCTBA

21 | Llenble n Apo6HO-paLMoHasbHbIE YPaBHEHMS

2.2 VppaunoHanbHble ypaBHEHNS

23 | TPUroHOMETPMYECKME YPABHEHUS




2.4 | lNokasaTenibHbIe N NorapuiMUYECKme ypaBHEHS

25 | Llenbie v gpo6bHO-paumoHaibHble HepaBeHCTBa

26 | VippaynoHanbHble HepaBeHCTBa

27 | lMoKasaresibHble U IOrapuMUYecKrie HepaBeHCTBa

28 | TPUroHOMETpPUYECKME HepaBeHCTBA

29 | C1CTEMBI U COBOKYMHOCTU YPaBHEHUIN 1 HEPABEHCTB

210 | YpaBHeHWs, HepaBeHCTBA U CUCTEMbI C MapamMeTpamm

211 | Martpuua cuctembl IMHENHbIX YpaBHeHWIA. OnpeaennTens MaTpuLbl

3 PYHKLUMM 1 rpadnKm

PyHKLMA, CNOCOObI 3aAaHNa PYHKUMK. ['padmk (yHKLMK. B3aMHO

31 obpatHble PyHKUMK. YETHbIE N HEYETHbIE (DYHKUMNK. [eprogmyeckme
QYHKUMN
O6nacTb onpeseneHns 1 MHOXECTBO 3HaYeHWn PyHKUMK. Hynn
(OYHKUMW. PpOMEXYTKM 3HAKONOCTOAHCTBA. [TPOMEXYTKM

32| MOHOTOHHOCTU (PyHKUMU. MakcMyMbl 1 MUHUMYMbI (DYHKLAN.
HanbosnbLuee 1 HaMeHbLLee 3HaYeHMe PYHKLMN Ha MPOMEXYTKe
CTeneHHas hyHKUMSA C HATYpa/IbHbIM U LieNbIM NoKasaTenem. Eé

33 | cgoiicTBa n rpacmk. CBOMCTBa M rpafuK KOPHA N-0i CTENEHN

3.4 | TPUroHOMETPUYECKME PYHKLMKN, X CBONCTBA U rPafuKu

3.5 | lMokasartesibHas 1 norapugmmnyeckas GyHKLMK, UX CBOMCTBA U rpadnku
Touku paspbiBa. ACMMNTOTbLI rpadnKkoB PyHKUMA. CBOMCTBA (DYHKLNIA,

36 HernpepbIBHbIX Ha OTpe3ke

3.7 | [locnegoBaTensHOCTK, CNOCO6bLI 3aaHNsA NOCNe0BaTe/lbHOCTEN

3.8 | ApudmeTnyeckas 1 reomeTpuyeckas nporpeccum. @opmMyna CroXHbIX




MPOLEHTOB

Havana matemaTnyeckoro aHaamsa
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41 | MNpomn3sogHas GyHKUMK. MPon3BOAHbIE 3N1EMEHTaPHbIX QYHKLNIA
MpumeHeHWe NPOM3BOAHON K UCCNeaoBaHMIO (YHKLMIA HA MOHOTOHHOCTb

42 | M 3KCTpeMyMbl. HaxoxaeHve Hanbo bLLEero N HaMMeHbLLEro 3Ha4YeHNA
(PYHKLMWN Ha OTpe3Ke

43 | MNepBoobpasHas. NHTerpan

5 MHOXecTBa 1 Nnoruka

51 MHOXeCTBO, onepauuu Haf, MHOXXecTBaMu. [narpaMmmbl diinepa — BeHHa

5.2 Jloruka

6 BepoAaTHOCTL M CTaTUCTUKA

6.1 OnwucaTtenbHasa cTaTUCTUKA

6.2 BeposaTHOCTb

6.3 | KombrnHatopumka

7 ["eomeTpus

71 durypbl Ha NIOCKOCTH

72 | [psAMbIe 1 NIOCKOCTM B MPOCTPaHCTBE

73 MHororpaHH1Km

7.4 | Tena n NnoBepxHOCTW BpaLLeHWA

7.5

KoopaunHatbl 1 BEKTOpbI




YUEBHO-METOANYECKOE OBECIMNEYEHVIE OBPA3OBATE/1b-
HOIO MPOLIECCA
OBA3ATE/IbHBIE YUYEBHBIE MATEPVAbBI 419 YUEHUVKA

1. Matematuka. BeposiTHOCTb M cTtatucTuka: 10-i1 Knacc: basoBblil 1 yrny6-
NEHHbIA YPOBHK: y4yebHoe nocobue / E. A. ByHumosuny, B. A. bynblyes, - 2-e
n3g., crtep. — Mocksa: lNpocselleHune, 2024,

2. MartemaTvKa. BeposiTHOCTb M cTaTucTuka: 11-in Knacc: basoBblil 1 yrny6-
NEHHbIA YPOBHK: y4yebHoe nocobue / E. A. ByHumoBuY, B. A. bBynbluyes, - 2-e
n3g., ctep. — Mocksa: NpocseleHmne, 2024.

YuebHble N0CO6US N AUCTAHLIMOHHbIE CEPBUCHI 151 NOAFOTOBKN K €AMHOMY
rocylapcTBEHHOMY 3K3aMeHy

Y4yebHble nocobua

1. Boicoukuin V. P., AweHko N. B. EI3 2024. MaTtematunka. Teopus Bepo-
ATHOCTe. 3agada 4 (MpodunbHbIA ypoBeHb). 3afadva 5 (6a30BbIn ypo-
BeHb). Pabouasa Tetpagb. / W. P. Bbicoukuit.,, V. B AuweHko. [ M:
MLUHMO. 2024.

2. Boicouyknii W. P., AweHko N. B. EI3. MartemaTnka. Teopusi BEpOATHO-
cTent. 3agava 3 (NpodusbHbLIA YPOBeHb), 3aava 5 (6a30BbI YPOBEHL). Pa-
6ouvas Tetpagb. / . P. Bobicotckuid, . B. AweHko. 1 M.:. MUHMO.
2025.
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