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NMOACHNTEJIbHAA SATNMCKA

Y4yebHbIn Kypc «BepoATHOCTb M cTaTUCTUKa» Yyrinyb6rnEeHHOro ypoBHA ABNAETCA
NPOOO/MHKEHNEM N Pa3BUTMEM OOHOUMEHHOrO y4ebHOro Kypca yrnybnéHHoro ypoBHA
Ha YpoBHe cpepHero obuwero obpasoBaHuWA. Y4ebHbli KypC npegHasHayeH [nnAa
POpMUPOBaHUA Y OOyYaroWUXCA CTATUCTUYECKON KYNbTypbl M MOHMMaAHWA pPonn
Teopun BEPOATHOCTEN KaK MaTEMaTUYECKOro MHCTPYMEHTAa ANA U3YYEHNA CyYanHbIX
cobbITNiA, BENNYMH 1 npoueccos. [Npn n3ydeHnn Kypca oboraiwatotcA npeacraBneHna
oby4alolmxcA O MeTogax WuccnegoBaHWA U3MEHYMBOroO Mupa, pasBuBaeTcA
NOHUMaHWE 3HaYMMOCTU U OOLWHOCTU MaTeMaTUyeCcKUX MEeTOAOB MO3HAHWA Kak
HEOTBHEMSIEMOWN YAaCTN COBPEMEHHOIO €CTECTBEHHO-HAYYHOr0 MUPOBO33PEHNA.

CopepkaHne y4yebHOro Kypca HanpaBfieHO Ha 3akpennieHMe 3HaHun,
NOSIYYEHHbIX NPU N3YYEHUU Kypca Ha ypOBHE OCHOBHOro obuiero obpasoBaHuA, U Ha
pasBuUTUE NPeAcTaBneHNA O CyYanHbIX BEMYMHAX U B3aUMOCBA3AX MEXAY HUMU Ha
Ba>XHbIX MpUMeEpax, CHXEeTbl KOTOPbIX MOYEpPrHyTbl U3 OKpyXawowero mupa. B
pesynbTate y oby4alowmnxcA OO/MHKHO chopMupoBaThCA NpencTaBnieHne o Hanbonee
ynoTpebuTenbHbIX M 06LWLMX MaTEMATUYECKMX MOAENAX, MCNONb3yeMbIX O/1A ONMCaHUA
aHTPONMOMETPUYECKUX N OemMorpapmnyecknx BeSINYMH, MOrpeHOCTEN B pasfinyHble
pooa M3MepeHuAX, ANTENbHOCTU 6e30TKa3HOM paboTbl TEXHUYECKUX YCTPOWNCTB,
XapakTepUCTUK MacCOoBbIX ABJIEHMA U NpoueccoB B obuwecTBe. Y4YebHbI Kypc
ABnAeTcA 6as3onW [ONA  OCBOEHUA  BEPOATHOCTHO-CTATUCTUYECKUX  METOOB,
HeobxooMMbIX CneunanmucTaM He TOSIbKO WMHXXEHEPHbIX CneuuanbHOCTEN, HO TakXke
coumanbHbIX U NCUXONOMMYECKNX, NMOCKONbKY COBPEMEHHbLIE OOLLECTBEHHbIE HAyKU B
3HaYMTENIbHOW Mepe UCMNOMb3YIOT annapaT aHanusa 60nblnx AaHHbIX. LleHTpanbHyto
yacTb Yy4yebHOro Kypca 3aHMMaeT obcyxaeHme 3akoHa 6onbwmx Yucen —
doyHOaMeHTaslbHOro 3aKoHa npupoabl, UMEKoLero MaTtemMaTnyeckyto oopmanmsasmio.

B cooTBeTCcTBUM C yKa3aHHbIMU LUenAMUM B CTPYKType Yy4ebHOro Kypca
«BepoATHOCTL M cTatucTMka» Ha YyrninybnéHHOM YpoBHE BblOesfieHbl OCHOBHbIE
cogep>aTtenbHble NMHUK: «CrnyyanHble COBbITUA N BEPOATHOCTM» U «CnyyanrHble
BEJIMYUHBI N 3aKOH 6ONbLUNX YMUCEN».

MOMNUMO OCHOBHBIX NIMHUA B Y4e€OHbIM KYpPC BK/OYEHbI 3M1IEMEHTbI Teopuun
rpadhoB 1 TEOPUN MHOXECTB, Heo6XoAMMbIe O/1A MOSIHOLEHHOro OCBOEHMA MaTepuana
OAHHOro y4ebHOro Kypca 1 CMeXXHbIX MaTeMaTU4eCKnX y4ebHbIX KYpCoB.

CopepxxaHne nuHum «CryyanHble COObITUA N BEPOATHOCTU» CIY>XXUT OCHOBOW
onA  opmmpoBaHnA npeacTtaBneHUiA O pacrnpefeneHnn BEepoATHOCTEN MeXAy
3HAYEHUAMN ClyYanHbIX BENNYUH. BaXkHyl0 4YacTb B 3TOW COOEep>XXaTefNlbHOW JIMHUN
3aHMMaeT WU3y4YeHMe TreoMeTpUYecKoro un OMHOMMANbHOro pacnpeneneHnin un
3HaKOMCTBO C WX HEMpPEepbIBHbIMW aHasoraMm — rnokasaTesSlbHbIM U HOPMasibHbIM
pacnpeneneHuaMn.

TeMmbl, CBA3aHHble C  HEMPEPbIBHbIMX  CAYyYaMHbIMX  BEAUYUHAMU W
pacnpeneneHnAaMn, akLueHTUPYIOT BHUMaHMe oby4aroWmxcA Ha OnnMcaHnm U nsyvyeHmnu
CNyYamHbIX ABMEHUM C MNOMOLLbIO HenpepbiBHbIX YHKUMA. OCHOBHOE BHMMaHWe
yaoenAeTcA nokasaTesibHOMY U HOpManbHOMY pacnpeaeneHnam.



B yyebHOM Kypce npegycmaTpuBaeTCA O3HAKOMUTENbHOE W3y4YeHne CBA3U
Mexay CryYamHbiMM  BenYMHamMu U onucaHme 3TOM  CBA3M C  MOMOLLbBIO
KoahpuumeHTa KoppenAumMm u ero BblGOPOYHOro aHanora. OTU  3NIEMEHTHI
cogep)aHuAa pasBumBaloT Temy «[luarpammbl paccemBaHUA», U3YYEHHYIO Ha YypOBHe
OCHOBHOro obuiero obpasoBaHMA, 1 BO MHOIOM OMMPAaltOTCA Ha CBEAEHUA U3 KYpCOoB
anrebpbl U reomeTpUn.

Eweé oavH anemMeHT copoep>xaHnA, KOTOPbIN npeanaraeTcA Ha 03HAKOMUTETbHOM
YPOBHE — MOCnenoBaTesIbHOCTb CyYanHbIX HE3aBUCUMbIX COObITUIA, HacTynawwmux B
eanHuly BpemeHn. O3HaKoMSIEHME C pacnpeneneHneM BEepOATHOCTEW KonmyecTsa
Takmx COObITUM HOCUT pas3BMBalOWMA XapakTep U ABNAETCA akTyasbHbIM AnA
6yaywmnx abuTypueHToB, NOCTynawoWwmx Ha ydebHble crneumanbHOCTWU, CBA3AHHbIE C
O6LWECTBEHHbIMW HayKaMmn, NCUXONOrnen 1 ynpasneHnem.

Ha un3yyeHue yyebHOro kypca «BepoATHOCTb U cTaTUCTUKa» Ha YriybrieHHOM
ypoBHe oTBoamMTCA 68 Yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce —
34 yaca (1 yac B Hegeno).



COOEP>XAHVE OBYYEHNA
10 KJTACC

padp, cBA3HbIM rpad, Nyt B rpade: umknbl n uenn. CteneHb (BaneHTHOCTb)
BepLmHbI. ['padbl Ha nnockocTwn. [lepeBbA.

CnyyariHble 3KCnepuMeHTbl (OMbITbl) U CrAyYalHble COObITUA. ONemMeHTapHble
cobbiTna (ucxopbl). BepoATHOCTL cnydamHoro cobbiTMA. BAmM3ocTb 4acToTbl WU
BEPOATHOCTUN COO6bITUI. CryvanHble OMbiTbl C PABHOBO3MOXHbLIMU 3f1I€MEHTapPHbIMMU
cobbITUAMN.

Onepaumn Hap cobbITUAMU: nepeceyeHne, obbeguHeHne, NPOTUBOMONOXHbIE
cobbiTnA. uarpammel Annepa. opmyna CnoxXeHna BEPOATHOCTEN.

YcnoBHaA BEPOATHOCTb. YMHOXEHMEe BepoATHoCcTen. [lepeBo cnyYamHoOro
akcnepumeHTa. dopmyna nonHon BepoATHocTU. Dopmyna bareca. Hesasucumble
cobbITUA.

BuHapHbIn cnyyarHbi ONbIT (MCNbITaHWE), ycnex u Heypada. Hesasucumble
ncnboiTaHma. CepuA HeE3aBUCUMbIX UCMbITAHWIA 0O NepBoro ycnexa. [lepectaHoBKU U
hakTopuan. Ymucno coyetaHmin. TpeyronbHuk MNackana. @opmyna 6uHoMa HeloToHa.

CepuAa HesaBuCUMbIX UcnbiTaHnin BepHynnun. Cny4danHbii BbIGOP N3 KOHEYHOW
COBOKYMHOCTM.

CnyuvaviHan BeNuymHa. PacnpeneneHne  BEepOATHOCTEN. HOwarpamma
pacnpegneneHna. Onepaumn Hap cnyyYyarHbiMM BenuyuHamun. buHapHaa cnydanHasa
BenuumnHa. [pumepbl pacnpefeneHnii, B TOM  YUCle [eoOMeTpuyeckoe U
OGUHOMUarnbHoe.

CoBmecTHOe pacnpefeneHne [OByX ClyyanHbIX BenvyuH.  Hesasucumble
CNyyamHble Benu4YuHbl. MaTtemaTnyeckoe OXugaHme  CryvYamHOW  BESINYUHLI

(pacnpepenenun). Mpumepbl NPUMEHeHnA MaTemaTn4ecKoro OXXnaaHuA
(cTpaxoBaHue, notepenA). MartemaTndeckoe oxkmgaHnme OWHAPHOW  CryYarHON
BEJINYMHDI. MaTemaTnyeckoe  OXugaHue  CyMMbl  C/yYauHbIX  BEJINYUH.

MaTemaTnyeckoe oXxnaaHme reomeTpmuyeckoro n GUHOMUaNbLHOro pacnpeaeneHnin.

Oucnepcua n cTaHpapTHoe OTKJ/IOHEHME cny4yanHomn BEINYNHBI
(pacnpepenenua). [OucnepcnAa OMHAPHOW CryvYamHoW BenuyuHbl. MaTemaTtuyeckoe
oXXnpaHue npousBeneHua 1 Oucnepcua CyMMbl HE3aBUCUMbIX CIlyYarHbIX BENYUH.
[ducnepcnA n ctaHoapTHOE OTKIOHEHMEe BUHOMUAanbHOro pacnpenenenvsa. ducnepcua
N CTaHOAPTHOE OTK/IOHEHME FEOMETPUYECKOro pacnpeneneHus.

11 KJTACC

HepaBeHcTBO YebblwéBa. Teopema Yeboiwéa. Teopema bepHynnu. 3akoH
6onbwKnx Ymcen. BolbOpOYHbIN MeTOA nccnenoBaHui. BoibopoyHble XapakTepUCTUKN.
OueHnBaHne BEpPOATHOCTM COObLITUA NO  BbIGOPOYHLIM  OaHHbIM.  [lpoBepka
NPOCTENLINX FTMNOTES3 C MOMOLLLIO U3YYEHHbIX pacnpeneneHun.



HenpepbiBHble  cniydarHble  BennuuHbl.  [pumepbl.  ®OyHKUMA  MAOTHOCTU
BEPOATHOCTW pacnpeneneHnAa. PaBHOMepHoe pacnpejeneHne M ero CBOWMCTBA.
3agaun, npmBodAlWIME K NokKasaTesibHOMY pacnpeneneHuio. 3agayun, npusogawme K
HopmanbHoMy pacnpegeneHnio. OyHKUMA NAOTHOCTU BEPOATHOCTU MOKa3aTesIbHoro
pacnpegeneHna, yHKUMA MNAOTHOCTU BEPOATHOCTU HOPMasIbHOro pacnpeneneHuA.
@YHKLMA NIOTHOCTU U CBOMCTBA HOPMasibHOro pacnpeneneHua.

lMocnenoBaTenbHOCTL  OAMHOYHBLIX — HE3aBUCUMbIX  COObITUW.  3agauwn,
npuBogAlme K pacnpeneneHmio lNyaccoHa.

KoBapmauuna aByx cryvanHblX BeNnYnH. KoagUUMEHT NIMHENHOW KoppenAaumn.
CoBmecTHble HabnoaeHnA ABYX BEMNYMH. BblIBOPOYHbIN KOIMOMUUNEHT KOppenaumn.
Pasnnumne mexny NMHENHON CBA3bIO U NMPUYUHHO-CNEACTBEHHOW CBA3b0. JIMHenHaa
perpeccuA, MeTod HaMMeHbLINX KBaApaToB.



NMNTAHUPYEMBIE PE3VJIbTATDI OCBOEHUA YYEBHOIO KYPCA
«BEPOATHOCTb U CTATUCTWUKA» (YINTYBNEHHbLIA YPOBEHb) HA YPOBHE
CPEOHEIO OBLENO OBPA30OBAHNA

JIMYHOCTHbIE PE3VJIbTATbI

1) rpa)xgaHCKoro BOCNUTaHUA:

ChOPMMPOBAHHOCTb FPaXXAaHCKOW MNO3MUMK 0byyarowerocA Kak akTUBHOMo W
OTBETCTBEHHOrO 4YfieHa POCCUICKOro obwecTsa, NpeacTaBfNeHne 0 MaTemMaTUyecKmx
OCHOBax  (OYHKUMOHMPOBAHMA  PasfiINyHbIX  CTPYKTYP, ABMEHWW, npouenyp
rpaxxgaHckoro obuiecTsa (BblI6OpbI, ONPOCHI U OpYyroe), yMeHne B3anMoaencTBoBaThb C
coumanbHbIMU MHCTUTYTaMU B COOTBETCTBUMU C UX (PYHKUMAMU N Ha3HAYEHNEM;

2) NaTPUOTUYECKOro BOCMUTAHUA:

ChOPMMPOBAHHOCTb POCCUNCKON PaXXAaHCKON WAEHTUYHOCTU, YBaXKEHUA K
MNPOLIOMY W HACTOAWEMY POCCUMCKON MaTemMaTuKu, LEHHOCTHOE OTHOLWEHWE K
OOCTMDXKEHUAM POCCUNCKUX MaTEMATUKOB U POCCUMCKON MaTemMaTU4eCKOW LUKOSbI,
MCNonb3oBaHMe JTUX [OOCTMDKEHUW B [APYyrux Haykax, TexHonoruax, cdepax
9KOHOMUKW;

3) AYXOBHO-HPaBCTBEHHOrO BOCNUTaHUA:

OCO3HaHMEe [OyXOBHbIX LIEHHOCTEN POCCUUCKOro Hapona, ChopMUPOBAHHOCTb
HPaBCTBEHHOIO CO3HaHWA, 3TMYECKOro MOBEAEHUA, CBA3AHHOIO C MNPaKTUYECKUM
NPUMEHEHNEM OOCTUXXEHUA HayKN U OEeATENbHOCTbIO YYEHOro, OCO3HaHWE JINYHOro
BK/1aga B NOCTPOEHME YCTONYMBOIro GyayLiero;

4) 3CTEeTN4eCKOro BOCNUTAHWA:

3CTETUYECKOE OTHOWEHME K MUpy, BK/KOYaA ISCTETUKY MaTemMaTUyecKux
3aKOHOMEPHOCTEN, 06BHEKTOB, 3a4ay, PELIEHUA, PacCy>XAEHUW, BOCMPUNMUYNBOCTD K
MaTeMaTU4eCKUM acrnekTam pasinyHbIX BUAOB UCKYCCTBA;

5) hmsn4yeckoro BOCNUTAHUA:

ChOPMMPOBAHHOCTb YMEHUA MPUMEHATbL MaTemMaTU4eckKne 3HaHuUA B UHTepecax
300poBoro u 6esonacHoro obpasa >XM3HW, OTBETCTBEHHOE OTHOLWEHWE K CBOEMY
300pOBbI0  (300pOBOE NUTaHMe, cOanaHCMPOBAHHLIM PEXUM 3aHATUM WU OTObIXa,
perynapHaa dusndyeckaAa akTUBHOCTb), (PU3MYECKOe COBEpLIEHCTBOBAHNE Mpu
3aHATUAX CNOPTUBHO-0300POBUTESIbHOW AEATENIbHOCTbLIO;

6) TpyaoBOro BOCNUTaHUA:

FOTOBHOCTb K TpyAy, OCO3HAHWE LEHHOCTU TPYyAOntobuA, MHTepeC K pasfnyHbIM
cthepam npodeccmoHanbHOWM AOEeATENbHOCTU, CBA3AHHbIM C MaTeMaTukon un eé
NPUNOXEHNAMN, YMEHME COBepLllaTb OCO3HaHHbIA Bbi6op Oyayuien npodeccun u
peann3oBbiBaTb COOCTBEHHbIE >XM3HEHHble MNNaHbl, FOTOBHOCTb W CMNOCOBHOCTb K
mMaTeMaTn4eckomy obpasoBaHMIoO U Camoobpa3oBaHUIO Ha MNPOTAXEHUN BCEN XXUSHMU,
FOTOBHOCTb K aKTUBHOMY Yy4acTMIO B PELUEHNN NMPaKTUYEeCKNX 3a0ay MatemaTuyeckom
HanpaBNEHHOCTMU;

7) 3KOMOrM4eCcKoro BOCNUTaHWA:

C(hbOPMMPOBAHHOCTb ~ 9KOMOrMYECKOW  KyfbTypbl,  MOHUMaHWE  BAWAHWUA
coumanbHO-3KOHOMUYECKMX MPOLECCOB Ha COCTOAHWE MNPUPOLAHOM U COUMasnbHOMN



cpenpl, 0CO3HaHMe rnobasbHOro xapakrepa 3KO0rMyecknx npobnem, opyeHTauma Ha
NPUMEHeHVe MaTeMaTUYeCKMX 3HaHUA ANA pewweHnA 3agady B 061acTn oKpy>KatoLemn
cpenpbl, NNaHMpOBaHME MOCTYMKOB M OLEHKU WX BO3MOXHbIX MNOCNeAcTBUA ONnA
OKpYy>KatoLLen cpeabl;

8) LeHHOCTM Hay4YHOro NO3HaHUA:

CHOPMMPOBAHHOCTb  MMPOBO33PEHUA,  COOTBETCTBYIOLWLEI0O  COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAayKN M OOLECTBEHHOW MPaKTUKK, NMOHMMaHWEe MaTemMaTU4ecKoun
Haykun Kak cdepbl 4eN0BEYECKOW OEeATENbHOCTM, 3TanoB €€ pas3BmUTUA U 3HAYUMOCTH
ONA pasBUTUA UMBUNIM3auMn, OBnageHne A3blIKOM MaTemMaTukm U mMaTemMaTUyeckoun
KynbTypOW Kak CPpeaCcTBOM MO3HaHWA MMpa, FOTOBHOCTb OCYLUECTB/ATL NPOEKTHYIO U
nccnenoBaTenbCKyo AeATENbHOCTb UHOUBUAYANBHO U B rpynmne.

METAMNPEOMETHbIE PE3YJ/IbTATbI

Mo3HaBaTesbHble YHMBepcasibHble y4ebHble AeincTBUA

Ba3soBble noruyeckne AenNCTBUA:

BbIABMATL M XapakTepusoBaTb CYLWECTBEHHble MNPU3HaKU MaTemMaTU4ecKux
06BHEKTOB, MOHATUIN, OTHOLIEHMIA MEeXAY MOHATUAMMK, dopMynnpoBaTb onpeaeneHna
MOHATWUIA, YCTaHaBNMBaTb CYLIECTBEHHbIN NPU3HaK Knaccuukauum, ocHoOBaHUA OnA
0606LWeHNA N CpaBHEHUA, KpUTEPUN NPOBOAVMOIo aHannaa;

BOCMNPUHUMATb, opmynmpoBaTtb n npeobpas3oBbiBaTb CY>XOEHWA:
yTBEepauTesibHble N oTpuuaTefbHble, eOUHNYHbIE, YacTHble U 0bLwue, YCNOBHbIE;

BbIABMATL MaTeMaTnyeckmne 3aKkOHOMEPHOCTU, B3aMMOCBA3M 1 NPOTUBOPEYNA B
dpakTax, [AaHHblX, HabnOeHMAX W yTBEepPXOeHuAX, npepnaratb Kputepuu oA
BblAB/IEHMA 3aKOHOMEPHOCTEN 1 MPOTUBOPEYNNA;

penaTtb BbiBOOAbl C WCMOMb30BAaHMEM 3aKOHOB JIOTUKW, [OEOYKTUBHbLIX W
WHOYKTUBHbIX YMO3aKIOYEHUIA, YMO3aKI/TOHEHMIA N0 aHaNornm;

NpoBOAUTbL CaMOCTOATESNIbHO AoKas3aTesibCTBa MaTemMaTUYecKUX YTBEPXXOEeHWUN
(NMpAMbIE U OT MPOTUBHOrO), BbICTpaMBaTb aprymeHTauuio, NpuBoguTb MpUMepbl U
KOHTpNpumMepbl, 060CHOBbLIBATL COBCTBEHHbIE CY>XXAEHUA U BbIBOAbI;

BblbMpaTb cnocob peweHuAa Yy4ebHOM 3agaym  (CpaBHMBATb  HECKOSbKO
BapuMaHTOB peLleHund, BblibupaTb Hanbonee NOoXoJAWMA C Y4ETOM CaMOCTOATESbHO
BblAENEHHbIX KPUTEPUEB).

Ba3soBble uccnepoBaTenbckue OENCTBUA:

MCMNoNb3oBaTb BOMPOCbI KakK WUccnenoBaTeNbCKUA  MHCTPYMEHT  MO3HaHUA,
doopmynmpoBaTb BOMPOCHI, (hUKCUpYOLWKMEe NpoTusopeyure, npobnemy, yctaHaBivBaTb
MCKOMOE W OaHHoe, dhopMuMpoBaTb rMMNOTe3y, aprymMeHTupoBaTb CBOK MNO3ULMIO,
MHEHMe;

NpPOBOAUTbL CAMOCTOATESIbHO CMIaHUPOBAHHbBIA 3KCNEPUMEHT, UCCnenoBaHue no
YCTaHOB/IEHMIO OCOOEHHOCTEW MaTemMaTudeckoro o6bekTa, ABMEHWA, npouecca,
BbIAB/IEHMIO 3aBUCUMOCTEN MeXAy 06beKTamun, ABNEHNAMMU, NpoLeccamm;



CaMOCTOATENIbHO dhopMyniMpoBaTb 0606LWeHnA 1 BbIBOAbI MO pe3ynbTartam
npoBeaEéHHOro HabnwaeHudA, nccnenoBaHnA, oueHMBaTb JOCTOBEPHOCTb MOTyYEHHbIX
pes3ynbTaToB, BbIBOOOB 1 0006LLEHNI;

NPOrHo3upoBaTb BO3MOXHOE pas3BuUTME npouecca, a TakXxe BblaBuraTb
npeanosioXXeHNA 0 ero pas3BUTUN B HOBbIX YC/TOBUAX.

Pa6oTa ¢ nicpopmauuei:

BbIABNATbL AeuumTbl MHOpMaUMKN, OaHHbIX, HeobXxoAUMbIX O/ OTBeTa Ha
BOMPOC M ANA peleHnA 3aga4du;

BblbupaTb MHGOPMAUUIO N3 UCTOYHMKOB PasNYHbIX TUMOB, aHaIM3NPOBaTb,
cucteMaTu3npoBaTb U MHTEPNPeTUpoBaTb MHGOPMALUIO Pa3/INYHbIX BUOOB U (DOpPM
npencTaBneHuns;

CTPYKTypupoBaTb WHJOpPMauUuio, NpeacTaBnATb €€ B pas/iMyHbIX dopmax,
WNACTPUPOBATL rpaddnyecku;

oueHMBaTb HaO&XXHOCTb MHGOPMALUUM MO CaMOCTOATENIbHO COPMYTIMPOBAHHBIM
KPUTEPUAM.

KoMmMyHUKaTUBHbIE YyHUBEpCasibHble y4ebHble AeNCTBUA

O6LieHue:

BOCMPMHMMATb U (QOPMYNMpoBaTb CYyXOEHUA B COOTBETCTBUM C YC/IOBUAMU Y
LenAMn o6LLEeHNA, ACHO, TOYHO, FPaMOTHO BbIpaXKaTb CBOK TOYKY 3PEHUA B YCTHbIX U
MMCbMEHHbIX  TeKCcTaxX, JAaBaTb MNOACHEHMA MO Xody pelweHnA  3ajaudu,
KOMMEHTMPOBAaTb NONyYEHHbIN pesynbTarT;

B xome obcyXaeHnA 3agaBaTb BOMPOChbI MO CywecTBy 06CYy>XOAAeMOuW TeMbl,
npobnembl, pelwaemMon 3agayu, BbiCKasblBaTb Naeu, HaueNeHHbIe Ha NOUCK PeLUeHus,
COMOCTaB/IATb CBOW CY)XOEHWA C CY>XOEHWAMW Opyrnx Y4acTHUKOB Amanora,
obHapy>xuBaTb pasnmMyMe W CXOACTBO MNO3UUMKA, B  KOPPEeKTHoW dopme
dhopmynupoBaTh pas3HornacuaA, CBOM BO3PaXKEHWUA;

NpeacTaBnATb pes3ynbTaTbl peleHuA 3agadn, 3KCnepuMeHTa, UCCrefoBaHuA,
npoekTa, CaMOCTOATENbHO BblbMpaTb opmaT BbICTYNNEHMA C Yy4€TOM 3apjad
npeseHTaumMm n oCobeHHOCTEeln ayanTopuun.

PerynATuBHbIEe YHUBEpCasbHble yYebHble AeNCTBUA

CamoopraHusaums:

COCTaBMATb MNfaH, anropuTM pelleHnA 3agadun, Bbibupatb cnocob peweHus C
YY4ETOM VIMEIOLWMNXCA PECYPCOB N COOBCTBEHHLIX BO3MOXXHOCTEN, apryMeHTMpoBaTb U
KOpPPEeKTUpoBaTb BapmaHTbl PeLeHniA C y4ETOM HOBOMW MHGDOPMALINN.

CaMOKOHTPOSIb, SIMOLIMOHASbHBIN UHTENNEKT:

BnageTb HaBblkaMu NO3HaBaTeNlbHOW pediyieKCumn Kak 0CO3HaHUA CoBepLLaeMbIX
OEUCTBUMA W  MbICANTENbHbIX MPOLECCOoB, WX pe3ynbTaToB, BrageTb crnocobamu
CaMOonpoBEpPKKN, CaMOKOHTPONA npouecca U pesynbTata peweHua maTemaTnyeckom
3agauu;



npeoBuaoeTb TPYOHOCTU, KOTOPble MOryT BO3HUKHYTb MNPV pelleHuu 3apayu,
BHOCUTb KOPPEKTMBbI B OEATENIbHOCTb HAa OCHOBE HOBbIX OBCTOATENbCTB, AaHHbIX,
HaNOEHHbIX OLWNOOK, BbIABMIEHHbIX TPYOHOCTEN;

oueHMBaTb COOTBETCTBME pesynbTaTa uesivm U yCrioBMAM, OOBbACHATb MPUYUHDI
OOCTUKEHUA WU HeOOCTUMIXKEHWA pe3ynbTaToB OeATEeSIbHOCTW, HaxogouTb OwunOKy,
[aBaTb OLEeHKY NpUOBpeTEHHOMY OrbITY.

CoBMecTHaA OeATeNbHOCTD:

NOHMMaTb W WCMNONb30BaTb MNpenMmylecTBa KOMaHOHOW W WMHAMBWAYANbHOM
paboTbl NpU peweHnn y4ebHbIX 3anad, NPUHMMAaTh Lieflb COBMECTHOW OEeATENbHOCTN,
nnaHWpoBaTb OpraHM3auuto COBMECTHOM paboTbl, pacnpenenATbs Buabl pabor,
poroBapmsaTbCA, 0o6CyxaaTb npouecc W pesynbTaT paboTbl, obobwaTtb MHEeHUA
HECKONbKUX NOOEWN;

y4yacTBoBaTb B rpynnoBbix dopmax paboTbl (06Cy>xoeHudA, OOMEH MHEeHWUH,
«MO3roBble LTYPMbIl» N UHbIE), BbLINOMHATL CBOKO YacTb paboTbl U KOOPOMHUPOBATL
CBOM LENCTBUA C OPYrMMU YSleHaMn KOMaHabl, OLeHUBaTb Ka4eCTBO CBOEro BKiaaa B
o6LWMA NPOAYKT NO KPUTEPMAM, CHOPMYTMPOBAHHBLIM Y4aCTHUKaMU B3aUMOLENCTBUIA.

NMPEOMETHBIE PE3YJ/IbTATbI

K koHuy 10 knacca oby4valominca HayumTCA:

CcBOOOAHO onepupoBaThb NOHATUAMM: rpadd, NAOCKMA rpady, CBA3HLIN rpady, nNyTb
B rpacde, uenb, UMK/, AepeBO, CTENEHb BEPLUMHBI, AEPEBO CNy4YanHOro 3KCNepuMeHTa;

cBOOOAHO onepupoBaTb MOHATUAMMU:  CNyYaWHbIA  3KCMNEPUMEHT  (OnbIT),
clyyamHoe cobbiTMe, 3NeMeHTapHoe ClyyYamHoe CcobObiTME (SNEMEHTAapPHbIN UCXon)
CNy4YanHOro onbITa, HAXOAUTb BEPOATHOCTU COOLITMIA B OMNbITax C PaBHOBO3MOXXHbIMU
3N1eMEHTapHbIMU COBbITUAMU;

HaxoauTb U OpMynMpoBaTb COOLITUA: MNepeceyeHne, obbeavHeHWe OaHHbIX
cobbITNi, COBbITUE, NPOTUBOMOSIOXXHOE AAHHOMY, UCMOMb30BaTb AnarpaMmmbl Junepa,
KOOPOVHATHYIO NMPAMYIO ANA peleHnA 3a[ad, nofb3oBaTtbCA (DOPMYSION CNOXEHUA
BEPOATHOCTEN 019 BEPOATHOCTEN ABYX U TPEX CyYanHbIX COObITUIA;

onepupoBaTb MOHATUAMMU: YCNOBHAA BEPOATHOCTb, YMHOXEHWE BEPOATHOCTEWN,
He3aBUCKMble COBbITUA, OEPEBO CNyYanHOro 9KCNEpUMEHTAa, HaxoouTb BEPOATHOCTU
CcOo6bITMIA C MOMOLLBIO NpaBuia yMHOXXEHWA, AepeBa C/y4YanHoro onbiTa, UCNoAb30BaTh
dhopmyny MOSIHOWM BEPOATHOCTU, hopmyny baneca npu peweHnn 3agad, onpenenaTtb
HEe3aBUCMMOCTb COBbITMI MO (hbopMyfne 1 No opraHM3aunmn CayyYanHoro 3KCNepuMeHTa;

NMPUMEHATb WN3Y4YEHHble KOMOWHATOPHbIE OpMynbl  ANA  NepevYncrneHmsa
9/1IEMEHTOB MHOXXECTB, 3/IEMEHTAPHbLIX COObLITUI CNY4YaMHOro OnbiTa, pPeweHnA 3anad
Mo Teopun BEPOATHOCTEW;

CcBOOOAHO onepupoBaTb NOHATUAMU: BUHAPHbLIN CRyYalriHblA ONbIT (MCMblITaHme),
ycnex W Heygada, He3aBUCUMblE WCMbITAHWA, CEepuUA  WUCMbITaHWA, HaxoauTb
BEPOATHOCTM COBLITUN: B CEPUN UCMbITAHUI 0O NEPBOro ycrnexa, B CEpUnN UCMbITaHUI
BepHynnun, B onbiTe, CBA3aHHOM CO C/yYaHbIM BbIOOPOM M3 KOHEYHOM COBOKYMHOCTN;



CBOOOAHO onepupoBaTtb MOHATUAMMW: ClyyYarHaA BeNuyuHa, pacnpegenexHuve
BEPOATHOCTEN, Aumarpamma pacnpepeneHvsa, OuHapHaA crydYamHaA BenvyumHa,
reomeTpnyeckoe, BIHOMMansLHoe pacnpeaeneHue;

onepupoBaTb MOHATUAMMU: COBMECTHOE pacrnpefeneHne AByX CryYanmHbIX
BE/IMYUH, MCNONb30BaTb Tabnuuy COBMECTHOrO pacnpefeneHva ABYX Cly4YarHbiX
BEIMYUH [O1A  BbIOENEHUA pacnpefeneHna  KaXKOoW BenvyuvHbl,  onpeneneHva
HEe3aBUCUMOCTU CIly4arHbIX BENYNH;

CcBOOOAHO oOnepupoBaTb MOHATUEM MaTeMaTUYEeCKOro OXWAAHMA ClyYanHOW
BeNMYMHbI (pacnpeneneHna), NPUMEHATb CBOMCTBA MaTemMaTM4eCcKoro OXXnaaHma npu
peweHnn 3agay, BbIMMCNATb MaTeMaTuyeckoe oXmgaHme OUHOMUANBbHOMO U
reoMeTprYeCcKoro pacnpeneneHuin;

CcBOOOAHO onepupoBaTb MOHATUAMU: OUCNEPCUA, CTaHOAPTHOE OTKSIOHEHWe
CNy4amHOW BENNYMHBI, MPUMEHATbL CBOWCTBA [OUCNEPCUM ClyHYamHOW BESINYUHDI
(pacnpepeneHnAa) npu peweHnn 3agad, BblMUCAATbL OUCNEPCU0 N CTaHOapTHOe
OTK/IOHEHME FEOMETPUYECKOro N BUHOMUABHOIO pacnpeaeneHni.

K koHuy 11 knacca oby4valowminca HayumTCA:

BblYMCNATL BbIOOPOYHbIE XapPaKTEPUCTUKM MO [aHHOW BbIOOPKE WU OuUEHWBaTb
XapakKTepPUCTUKN  FeHepasibHOM  COBOKYMHOCTW  [aHHbIX MO  BbIGOPOYHbLIM
xapaktepuctnkam. OueHmBaTb BEPOATHOCTU COOLITUIA U MNPOBEPATb MNpoOCTeunmne
CTaTUCTUYECKME MMNOTE3bl, MOMIb3YACh U3YYEHHbIMWN pacnpeneneHnAamu;

NpMBOOMTL NpUMEpPbI 3a4ay, NPUBOSALLMX K NokKasaTesibHOMY pacrnpeneneHuto,
3ajad, NpMBOOALUMX K HOpMmasnbHOMYy pacnpegeneHuntio. OnepupoBaTb MNOHATUAMWN:
YHKUMA MNNOTHOCTU BEPOATHOCTM MoKasaTesibHOro pacnpegenenna, ¢yHKUmA
MNIOTHOCTU BEPOATHOCTU HOPMASIbHOrO pacnpegeneHna, QyHKUMA MAOTHOCTU U
CBOMCTBA HOPMaJsibHOro pacnpeneneHus;

onpepenaTb KoahbpnumeHT NTMHENHOWN Koppenauuu, BbIOOPOYHBbIN
KO3 (PULUMEHT Koppenauun.



TEMATUYECKOE NMJIAHUPOBAHUE

10 KNNACC
Konnyectso 4acos
N; HanmeHoBaHWe pa3fnenos v TeM Beoro KOHTPOSbHBIE MpakTuieck1e ageKTPOHHbIe (umdppoBbie)
n/n nporpamMmbl paboTel pacoTb obpasoBaTesibHble pecypchbl
https://academy-
SnemeHTLI Teopuy rpacpos 3 0 0 content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-
Oneme OM6UHaTO| 4 0 0
TISMEHTE! KOMOUHATOPYKA content.apkpro.ru/ru/catalog/02.4/10?class=10
e e | ; o s,
. P content.apkpro.ru/ru/catalog/02.4/10?class=10
Ccob6bITUI
Onepal.u/lm Hag MHO>XXeCTBaMU N
P : 1 o | st
y P ’ content.apkpro.ru/ru/catalog/02.4/10?class=10
YcnoBHaA BEPOATHOCTb.
HesaBucnmble cobbiTuA
Cepvin nocnepoBaTebHbIX
ncnbiTaHnin. VicnoiTaHna 5 0 0 https://academy-
BepHynnn. CnyyaiHblin BbIGOp content.apkpro.ru/ru/catalog/02.4/10?class=10
N3 KOHEYHOI COBOKYMHOCTM
CnyyaiHble BENNYUHBI U 14 1 0 https://academy-
pacnpepeneHusa content.apkpro.ru/ru/catalog/02.4/10?class=10
OBLUEE KOJTIMYECTBO YACOB MO 34 5 0
MPOrPAMME



https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10
https://academy-content.apkpro.ru/ru/catalog/02.4/10?class=10

11 KNTACC

Konun4yecTtBo 4YacoB

Ne HanmeHoBaHwe pa3nenos v KOHTPOSbHBIE MpakTeckme OneKTpoHHbLIe (LMdpoBbIe)
n/n TEeM nporpamMmbl Bcero pa6oThi paGoTLI obpasoBaTesnibHble pecypchbl
https://academy-
3aKoH Gonbluvx uncen 5 0 0 content.apkpro.ru/ru/catalog/02.4/11?class=11
OneMeHTbl MaTemMaTUYeCKOon 6 0 0 https://academy-
CTaTUCTUKMN content.apkpro.ru/ru/catalog/02.4/11?class=11
HenpepbiBHbIE CNyYaHble
BENNYMHbI (pacnpeneneHns), 4 0 0 https://academy-
nokasaTesibHoe U content.apkpro.ru/ru/catalog/02.4/11?class=11
HopManbHOe pacnpeneneHua
https://academy-
Pacnipeaenerive Myaccora 2 0 0 content.apkpro.ru/ru/catalog/02.4/11?class=11
CBA3b Mexay cny4anHbiMm 6 0 0 https://academy-
BeNMYMHaMm content.apkpro.ru/ru/catalog/02.4/11?class=11
O606ueHne n 11 1 0 https://academy-
cucTemaTrsauma 3HaHUN content.apkpro.ru/ru/catalog/02.4/11?class=11
OBLLEE KOJTMYECTBO YACOB INO 34 ] 0
MPOrPAMME



https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11
https://academy-content.apkpro.ru/ru/catalog/02.4/11?class=11

NOYPOYHOE NNIAHUMPOBAHUE
10 KNTACC

Ne
n/n

Tema ypoka

KonnuyecTtBo 4acoe

KOHTpOsbHbIE

Bcero
paboTbl

MpakTnyeckme
paboThbl

OneKTpoHHble LucpoBbie
o6pasoBaterbHble pecypcbl

padp, cBA3HBIN rpad,
npegcTaBfieHne 3agaym ¢
nomoLlpio rpada

https://m.edso0.ru/4cb78972

CTteneHb (BaneHTHOCTb)
BepLuHbl. MNyTb B rpade.
Lenn v unknbi

https://m.edsoo.ru/b35628ef

padhbl Ha NnockocTU.
[epeBo cnyyanHoro
9KCneprMeHTa

https://m.edso00.ru/293b57be

KombnHaTopHoe npasuno
YMHOX€eHMA. [lepecTaHOBKM 1
hakTopman

https://m.edsoo.ru/6bdb8b9e

Yucno coyeTaHuin.
TpeyronbHuk Mackana

https://m.edsoo.ru/bead65d4

®opmyna 6uHoma HeloToHa

https://m.edsoo.ru/a9de8c9e

CnyyaiHble 3KCnepuMeHTbI
(onbITbI) 1 cnyvanHble
cobbITNA. AnemeHTapHble
cobbITUA (MCcxonpl)

https://m.edsoo.ru/1e5c5¢c2b

BepoATHOCTbL criyyanHoro
cobbiTnA. BepoaTHoCcTM
COoObITUI B OMbITax €
pPaBHOBO3MOXHbIMM
3NeMeHTapHbIMN COBbITUAMM

https://m.edsoo.ru/d6abadcd

BepoAaTHOCTb cryyanHoro
cobbiTnA. BepoAaTHOCTHU
CcobbITUI B OMbITax ¢
pPaBHOBO3MOXXHbIMU
3f1eMeHTapHbIMU COBbITUAMU

https://m.edsoo.ru/18dbbdf8



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8

10

MepeceyeHne, o6beanHeHve
MHOXEeCTB 1 cobbITUI,
NPOTUBOMOJIOXHbIE COBLITUA.
dopmyna cnoxxeHunA
BEpPOATHOCTEWN

https://m.edsoo.ru/e33211b4

11

YcnoBHaA BEPOATHOCTb.
YMHOX€eHWe BEPOATHOCTEN.
®dopmyna ycnoBHom
BEPOATHOCTU

https://m.edso0.ru/35df5d69

12

YcnoBHaA BEPOATHOCTb.
YMHO)XEeHNe BEPOATHOCTEN.
®dopmyna ycnoBHOM
BEPOATHOCTU

https://m.edso0.ru/2f9¢c223b

13

®dopmyna nonHom
BEPOATHOCTM

https://m.edsoo.ru/281aacic

14

®opwmyna bareca.
HesaBucumble cobbiTuA

https://m.edsoo.ru/5cde5e5b

15

KomnnekcHaAa npoBepoyHan
paboTta Ne1 no Teme: "'padbl,
BEPOATHOCTN, MHOXXeCTBa,
KombuHaTopuka"

https://m.edsoo.ru/e3d48d5a

16

BuHapHbIn cny4anHbin onbIT
(vcnbiTaHune), ycnex n
Heypaya. HesaBucumble
ucnbitaHnAa. CepuA
He3aBMCUMbIX UCNbITaHWA A0
nepBoro ycnexa

https://m.edsoo.ru/1acad718

17

CepuAa He3aBUCUMbIX
MCMbITaHWUIA 4O NEepBOro
ycnexa

https://m.edso00.ru/9273b546

18

Cepuvia He3aBUCKMMbIX
vcnbiTaHnin bepHynnm

https://m.edso0.ru/aa634999

19

CnyyaiHbiin BbIGOp 13
KOHEYHOW COBOKYMHOCTU

https://m.edso0.ru/294295cd

20

MpakTnyeckana paboTta ¢
mcnonb3oBaHmnem

https://m.eds00.ru/339f945b



https://m.edsoo.ru/e33211b4
https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b
https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999
https://m.edsoo.ru/294295cd
https://m.edsoo.ru/339f945b

ONNIEKTPOHHbIX Tabnuy

21

CnyJaiiHana BenuymHa.
PacnpepgeneHuve
BepoATHocTeln. [dnarpamma
pacnpegeneHusa

https://m.edsoo.ru/7c24cfba

22

Onepaunn Hapg, cnyyamHbiMy
BenmynHamun. MNprmvepsl
pacnpepeneHuii. BuHapHasa
cnyyanHaA BennymHa

https://m.edso0.ru/1877ab9b

23

[eomeTpuyeckoe
pacnpepeneHme.
BuHommnanbHoe
pacnpepeneHve

https://m.edsoo.ru/7a42c9c4

24

MaTtematunyeckoe oxunagaHue
C/ly4alriHON BENNYMHBI.
CoBmecTHOe pacnpegeneHve
OBYX CNyYanHbIX BENINYMH

https://m.edso0.ru/82a991 ef

25

HesaBuncrmble criyyaliHble
BenmunHbl. CBOMCTBA

MaTeMaTn4eCckKoro o>XxmgaHuAa.

MaTemaTnyeckoe oxumgaHue
6GUHapHON CryYanHon
BEJINYMHbI

https://m.edsoo.ru/b8a29b2f

26

MaTtemaTtundeckoe oxuvgaHue
reomMeTpU4ecKoro n
OMHOMMANBLHOro
pacnpegeneHuin

https://m.edsoo.ru/7c2db655

27

ﬂmcnepcmn n ctTaHoapTHoe
OTKJIOHEeHne

https://m.edsoo0.ru/4b63eb47

28

HOuncnepcua 6uHapHomn
CNyYanHOWN BENTNYMHBI.
CeoricTBa gucnepcum

https://m.edsoo.ru/5ccaa468

29

MaTtemaTtundeckoe oxuvgaHue
nponseeneHNA n oucnepcuA
CYMMbl HE3AaBNCUMbIX
Cly4ariHbIX BENNYMH

https://m.edsoo.ru/64428cab



https://m.edsoo.ru/7c24cfba
https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef
https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47
https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab

30

Oucnepcua 6MHOMMANLHOro
pacnpeneneHus.
MpakTnyeckana pabota c
MCMoNb30BaHNEM
3NEKTPOHHBIX Tabnuy,

https://m.edso0.ru/b38e3126

31

OvcnepcuA n ctaHpapTHoe
OTKJ/IOHEHMWE
reoMeTpuU4ecKoro
pacnpegnenexua.
MpakTnyeckana pabota ¢
NCMonb30BaHNEM
3/IEKTPOHHBIX TabnuL

https://m.edsoo.ru/a2f1668b

32

0O606LeHne n
cuctemaTmsaumna 3HaHUN

https://m.edso00.ru/7b141c89

33

KoHTponbHana paboTa Ne2:
"UcnbiTannA BepHynnu.
CnyyariHble BENUYMHBI
pacnpegeneHua"

https://m.edso0.ru/84ce345e

34

[MpomexxyToyHaA aTTecTauuA
B cpopmate BIP

https://m.edsoo.ru/c4774da2

OBLLEE KOJIMMECTBO YACOB MO
NMPOrPAMME

34



https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KIIACC

Ne
n/n

Tema ypoka

Konnyecteo 4acos

Bcero

KOHTpOsbHbIE
pa6oThl

MpakTuyeckue
paboThl

OnNeKTPOHHbIe UncpoBbie
obpasoBaTesibHble pecypcehbl

HepaBeHcTBO YebbiweBa. Teopema
Yebbiwesa. Teopema BepHynnu.
3akoH 60nbLWKX Ymcen

https://m.edso0.ru/9c2b8348

HepaseHcTBO Yebbiwesa. Teopema
Yebuiwesa. Teopema BepHynnu.
3akoH 60nbLWmMX Yymcen

https://m.edsoo.ru/3beb9a38

HepaBeHcTBO YebbiweBa. Teopema
Yebbiwesa. Teopema BepHynnu.
3akoH 6onbLunx Ymcen

https://m.edso0.ru/a8965f46

HepaBeHcTBO YebbiweBa. Teopema
Yebbiwesa. Teopema BepHynnu.
3akoH 60nbLWKX Ymcen

https://m.edsoo.ru/d194e88b

Bbi60po4HbIN MeTOA, UCCNeaoBaHnn

https://m.edso0.ru/36d2a371

MpakTnyeckaa paboTa

https://m.edso00.ru/393f2333

['eHepanbHaA COBOKYMHOCTb U
cnyyanHaA Bblbopka. 3HaKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMN.
OueHka cpefHero 1 gucnepcun
reHepasnbHO COBOKYMHOCTU C
NMOMOLLbIO BbIOOPOYHbIX
XapaKTepUCTUK

https://m.eds00.ru/32379174

eHepanbHaA COBOKYMHOCTb U
cnyvanHanA Bblbopka. 3HaKOMCTBO C
BbIOOPOYHBIMW XapaKTepUCcTUKamu.
OueHka cpepHero un gucnepcum
reHepanbHON COBOKYMHOCTU C
MOMOLLbIO BbIGOPOYHBIX
XapakTepucTuk

https://m.edsoo.ru/6cbedadd

OueHvBaHVe BEPOATHOCTEN
cobbITUI NO BbIBOpKE

https://m.edsoo.ru/b52ac466

10

CraTtuctunyeckan runoTesa.

https://m.edsoo.ru/adb221dc



https://m.edsoo.ru/9c2b8348
https://m.edsoo.ru/3beb9a38
https://m.edsoo.ru/a8965f46
https://m.edsoo.ru/d194e88b
https://m.edsoo.ru/36d2a371
https://m.edsoo.ru/393f2333
https://m.edsoo.ru/32379174
https://m.edsoo.ru/6cbedadd
https://m.edsoo.ru/b52ac466
https://m.edsoo.ru/adb221dc

[MpoBepka NpocTenmnx rmnoTes ¢
MOMOLLIbIO CBONCTB U3Y4YEHHbIX
pacnpegeneHuin

11

CraTtucTtunyeckan rmnoresa.
lMpoBepka NpocTenwmnx rmnoTes ¢
MOMOLLbIO CBONCTB U3Y4YEHHbIX
pacnpeneneHunin

https://m.eds00.ru/64367654

12

MpuMepbl HEMPEPbIBHBIX CIyYanHbIX
BeNUUMH. OyHKLUMA NAOTHOCTH
BEPOATHOCTY

https://m.edsoo.ru/2753aa8f

13

PaBHomMepHOe pacnpegeneHue.
MpumMepbl 3aaad, NPUBOAALMX K
rnokasaTesibHOMY Y K HOpMasibHOMY
pacnpeneneHam

https://m.edsoo0.ru/2{796¢c1b

14

qJYHKLl,I/IH NNOTHOCTU BEPOATHOCTU
nokasaTtesibHOro pacnpeneneHuma

https://m.edsoo.ru/77b5f81d

15

DYHKLUMA NAOTHOCTU BEPOATHOCTU
HOPMasILHOro pacrnpeneneHus

https://m.edsoo.ru/fc4f2b93

16

MocnenoBaTeNbHOCTb OOVMHOYHbIX
He3aBMCUMbIX cobbITUIA. [pnmep
3ajayu, NpuBoAALLEN K
pacnpenenenuto NyaccoHa

https://m.edso0.ru/bb3433c3

17

MpakTnyeckaa paboTa

https://m.edsoo.ru/f4f776b7

18

KoBapuauuna gByx cnyvamHbix
BeNnnYnH. Koadpdunument
Koppenauum

https://m.edso0.ru/538cc254

19

CoBmecTHble HabnoaeHnA nByX
BeJINYNH

https://m.edsoo.ru/daf287de

20

BbI60poYHbIN KOIPDULMEHT
Koppenauum

https://m.edso00.ru/14775cc3

21

Paznnuune mexay NMHernHon CBA3LIO
W MPUYNHHO-CNIEACTBEHHON CBA3bIO

https://m.edsoo.ru/18cc149f

22

JInnenHan perpeccuA

https://m.edso0.ru/dc7227b6

23

I'Ipe,D,CTaBneHme OaHHbIX C MNOMOLUbIO
Tabnmy n onarpamMmm, onmcartesibHanA

https://m.edsoo0.ru/c8755b54
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CTaTucTnkKa

24

OnbITbl C PaBHOBO3MOXXHbIMA
9N1IeMeHTapHbIMN cobbITnAMKN

https://m.edsoo.ru/da6d9525

25

BbluncneHve BepoATHOCTEN
CObbITUIA C NPUMEHEHNEM hopMyn

https://m.edsoo.ru/4a1f5d68

26

MpomexxyTouHaA aTTecTauua B
dopmate EI9

https://m.edso0.ru/d3c4367f

27

BbluncneHve BepoATHOCTEN
COObITUI C MPUMEHEHNEM
rpacpnyeckmx METOAOB:
KOOpAMHaTHaA npAMas, nepeso,
Anarpamma Onnepa

https://m.edsoo.ru/c124269b

28

CnyuyaiiHble BEIMYUHBI U
pacnpegeneHva

https://m.eds00.ru/612166d2

29

MaTemaTnyeckoe oxumpgaHue
CNy4YanHON BENNYMHBI

https://m.eds00.ru/4489a645

30

MaTtemaTunyeckoe oxumpaHune
CNyYanHON BENNYMHBI

https://m.edso00.ru/971a5¢c33

31

KomnnekcHaa nposBepoyHaA paboTta
no Teme: "BepoATHOCTb U
cratuctmka"

https://m.edso0.ru/7¢c3953e4

32

BbluncneHne BepoATHOCTEN
CO6bITUI C NPUMEHEHNEM hopmyn n
rpadmyecknx MeToaos

https://m.edsoo.ru/82aad161

33

BbluncneHve BepoATHOCTEN
CObbITWIA C NPUMEHEHNEM chopmyn r
rpagomyeckmnx MeTonos

https://m.edsoo.ru/acd7bf63

34

Cnyy4aiHble BENNYUHBI 1
pacnpegeneHma. Matematnyeckoe
oXXnaaHve cny4yariHon BeNNYMHbI

https://m.edsoo.ru/fe15c66b

OBLEE KOJIMYECTBO YACOB IO
NMPOrPAMME

34
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MPOBEPAEMBIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHVA OCHOBHOM
OBPA30OBATE/IbHOW NMPOrPAMMbI

10 KJTACC
Kon .
MpoBepAeMbie npeaMeTHble pe3ybTaTbl OCBOEHUA OCHOBHOM
FIPOBOPAROMOTO obpa3soBaTesibHOM NporpaMMbl cpeaHero obuero o6pasoBaHuA
pesynbTarta
6 TeopunA BEPOATHOCTEN U CTAaTUCTUKA
6.1 YutaTb U CTpOUTb Tabnnubl U guarpamMmbl
OnepupoBaTtb NOHATUAMMU: cpegHee apupmeTnyeckoe, menmaHa,
6.2 Hanbonblee, HaUMeHbLLee 3Ha4YeHne, pa3max MaccmBa YMCOBbIX
AaHHbIX
OnepupoBaTb MNOHATUAMU: ClyYarHbIA SKCNEPUMEHT (OMbIT) U
cnyyanHoe cobObITue, 3neMeHTapHoe CcobbiTve (3N1eMEHTapHbIN
5 ncxon) CNyyYamHoOro onbiTa; HaxoAuTb BEPOATHOCTU B OMbiTax C
3 PaBHOBO3MOXHbIMW  ClyYalHbIMM  COObITUAMKW, HaxoouTb WU
CpaBHMBATb BEPOATHOCTU COObLITUA B W3YYEHHbIX CllyYanHbIX
3KCNnepuMeHTax
Haxoonte wu  d¢opmynupoBaTb COObITUA: MepeceyeHne un
6.4 o6beANHEHNE [OaHHbIX CO6bITUK, CcOobbITUE, MNPOTUBOMONOXHOE
) OAaHHOMY COObITUIO; MONb30BaTbCA Anarpammamm Junepa U
GPOPMYSION CNOXEHMNA BEPOATHOCTEN NPU PELLEHNN 3a[au
OnepupoBaTb NOHATUAMU: YCNIOBHAA BEPOATHOCTb, HE3aBUCUMbIE
6.5 cobbITMA; HaxoouTb BEPOATHOCTM C MOMOLWBID npaBwuna
YMHOXEHWA, C MOMOLLbIO AepeBa Cy4YanHoro onbita
MpMEHATb KOMOMHATOPHOE MpPaBWIO0 YMHOXEHMA MpPU pPeLleHnn
6.6 3apay
OnepupoBaTtb MOHATUAMWU: UCMNbITAHVE, HE3ABUCUMbIE UCTIbITAHWUA,
6.7 cepvAa UCMbITaHU, ycnex W Heygada; HaxoAuTb BEPOATHOCTU
' COObITUA B CEPUMN HE3ABUCUMbIX UCMbITAHWIA OO MEpPBOro ycnexa,
Haxo4UTb BEPOATHOCTM COBLITUN B CEpUN UCMbITaHNN BepHynnn
5 OnepupoBaTtb NOHATUAMM: Cly4anHaA BeNn4YMHa, pacnpeneneHve
8 BEPOATHOCTEN, AMarpamma pacnpeneneHma
11 KJTACC
Kon o
lMpoBepAeMbie NpeaMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOMU
NpPoOBEepAEMOoro

pesynbTaTa

obpasoBaTesnibHOI NporpaMmbl cpegHero obuiero o6pasoBaHuA




5 TeopuAa BEpOATHOCTEN N CTAaTUCTUKA

51 CpaBHuBaTb BEPOATHOCTM 3HAYEHUN CIyYanHOW BEINYMHBINO
pacnpeneneHunio UM ¢ NOMOLLLIO AnarpaMmm
OnepupoBaTtb NOHATUEM MaTEMATUYECKOro OXXMAaHMA, NPUBOANTb

5.9 npmmevpbl vTOFO, Kak NpPUMEHAETCA MaTemaTU4yeckKoe OXuaaHue
CNy4YamHON BEefIMYMHbI, HAXOOUTb MaTemMaTuyeckoe oXXmpaHue no
OAHHOMY pacrnpegeneHunio

5.3 MmeTb npeactaBneHne o 3akKoHe 60bLlINX Yncen

5.4 MmeTb npeactaBneHne o HopMasbHOM pacnpeneneHnm




NMPOBEPAEMbIE S/IEMEHTbI COOEP>XXAHNA

10 KNNIACC

Kopn

MpoBepAeMbIN 3N1EMEHT COfepP>KaHUA

TeopunA BEPOATHOCTEN U CTATUCTUKA

6.1

I'Ipe,D,CTaBneHme OaHHbIX C noMowpblo Tabnuy wn anarpamMmm. Cpe,u,Hee
apl/ICpMeTI/I‘-IeCKoe, MeanaHa, Hambonbllee U HaMMEHbLLIEE 3HAYEHNA, pasmMax,
auncrniepcmAa n ctaHgapTHoe OTKJIOHEeHUEe YNCTOBbIX HaﬁopOB

6.2

CnyyanHble aKCNEePUMEHTbI (OMbITbl) U CAyYanHble COObITUA. ONemMeHTapHble
cobbITMA (Mcxonbl). BepoATHOCTL criydanHoro cobbiTnA. BAn3ocTb YacToThin
BEPOATHOCTN  COObITMA. Cry4alHble OMbiTbl C  PaBHOBO3MOXXHbIMM
aNeMeHTapHbIMM  cobbiTuAMKU.  BepoATHOCTM  coBbITUA B OMbITaxc
PaBHOBO3MOXHbIMW 3f1IEMEHTAPHbLIMU COOLITUAMU

6.3

Onepaunn Hap, cobbITUAMU: NepeceveHne, 06 beANHEHNE, MPOTMBOMNONOXHbIE
cobbiTnA. [mnarpammbl dunepa. opmyna cnoXXeHnAa BEPOATHOCTEN

6.4

YcnoBHasA BEPOATHOCTb. YMHOXeHWe BepoATHocTeu. [epeBO cry4amHoro
akcnepumeHTa. Gopmyna NonHoOM BepoATHOCTU. HesaBucmble cobbITUA

6.5

KombuHaTopHOe npaBuio yMHOXeHWA. [epectaHoBkM 1 chakTopman. Yucno
coyeTaHnin. TpeyronbHuk NackanAa. dopmyna 6uHoma HbloToHa

6.6

BuHapHbIn cnyyarHbI OonbIT (MCMbITaHWE), ycnex U Heyaada. HesasBucunmble
ncnoitaHma. CepmAa He3aBUCMMbIX UCMbITaHUA OO0 nepsoro ycnexa. Cepua
He3aBUCUMbIX UCMbITaHN BepHynnn

6.7

CnyyanHaAa BenuunHa. PacnpegeneHve  BepoAaTHocTen.  [duarpamma
pacnpepneneHva. lNpumepbl pacnpeneneHnin, B TOM YUC/Ie reoOMeTpUYeCcKoeun
6uHOMMansHoe

11 KJ1ACC

Kop,

MpoBepAeMbi aneMeHT coaep>kaHuA

TeopuA BEpOATHOCTEN U CTAaTUCTUKA

5.1

YucnoBble XapakTEPUCTUKM  CNyYalHbIX BENIMYMH: MaTemaTudeckoe
oXXnpaHue, gucnepcmna U CTaHaapTHOe OTKITOHeHKWe. [pruMepbl NpUMeHeHnA
MaTemMaTU4YecKoro OXXmaaHus, B TOM 4Yucfne B 3apadvax M3 NoBCEeAHEBHOW
XU3HW. MaTtemaTtunyeckoe oXxugaHue OUHApPHOW CIlyYaMHOW BEJIUYMHBI.
MaTtemaTunyeckoe oXuaaHue CYMMbI CNyYamHbIX BEINYMH.
MaTtemaTnyeckoe OXupoaHMe U1 OuUcnepcuma  reoMeTPUYeckoro u




OGUHOMMAnNbHOro pacnpeneneHnm

3akoH 6onblKMX 4Yucen u ero ponb B Hayke, npupone w“ obuwecTse.

5.2 - o

BbI6OpoyYHbIN MeTO, nccnenoBaHum

Mpumepbl HenpepbiBHbIX CllyYaMHbIX BeWYUH. [MOHATME O NNOTHOCTU
5.3 pacnpeneneHna. 3agayqn, nNpUBOAAWME K HOPManbHOMY pacrnpeneneHuio.

MoHATWE O HOpMabHOM pacnpeneneHnm




NMPOBEPAEMbIE HA EI3 NO MATEMATUKE TPEBOBAHWNA K PESYJIbTATAM
OCBOEHMA OCHOBHOMN OBEPA30BATEJIbHOM NMPOrPAMMbI CPEHEIO
OBLUENO OBPA3SOBAHUA

Kop
npoBepAemMoro
TpeboBaHWA

MNpoBepaeMble TpeboBaHUA K NpeaMeTHbIM pe3yfbTaTam
OCBOEHMA OCHOBHOW o6pa3oBaTesibHOM NporpamMMbl CpefHero
obLero o6pas3oBaHUA

BnapeHve metopamu pokasaTenbCTB, anropyutMamu peLleHud
3ajady; ymeHue dopmynmpoBaTtb U OMepupoBaTb MOHATUAMM:
onpefeneHve, akcuoma, Teopema, CreacTsne, CBOWCTBO,
Npu3HaK, [OokKasaTesibCTBO, pPaBHOCWUIIbHbIE  (POPMYNVUPOBKU;
NMPUMEHATb  UX; yMeHue  dopmynupoBaTb  obpaTHoe WU
NPOTUBOMONIOXHOE  YTBEpPXAeHne, MNpuBOOUTb  NPUMEpPbl U
KOHTPNpUMepsbI, NCronbL3oBaTb mMeTop, MaTeMaTnyeCcKou
WHOYKUWW; NPOBOOUTbL  OoKas3aTesfibHble  pacCy>XOeHuda  npwu
peweHnn  3apad, OueHuBaTb  JIOTMYECKYK  MPaBUSIbHOCTb
paccy>XaeHun; ymMeHue onepupoBaTb MOHATUAMU: MHOXECTBO,
NOOMHOXECTBO,  OrepauMm  Hag  MHOXeCTBamu;  yMeHue
MCronb3oBaTb  TEOPETUKO-MHOXECTBEHHbIM  annapat oA
OonucaHMA peasibHbIX MPOLECCOB W ABMEHUA W MNpU peLleHuun
3agady, B TOM u4ucne um3 Apyrux y4debHbix NpegmMeToB; yMeHue
onepupoBaTb MOHATUAMU: rpadd, CBA3HbIA rpad, AepeBo, UMK,
rpadp Ha rnOCKOCTU; YMeHWe 3afasBaTb W OnucbiBaTb rpadbl
pasnnyHbiMM  criocobamu; MCronb3oBaTb rpadbl NpU  peLleHumn

3agad

YmMmeHne onepuvpoBaTtb MOHATUAMU. HaTypaJZibHOe 4uUCno, uenoe
4YMnCcno, cteneHb C uesibiIM nokKasaTtesieM, KOpPEeHb HaTypaan0|7|
cTteneHn, cteneHb C paunoHallbHbIM MoKa3aTtesieM, CTelneHb C
OEUCTBUTENbHbIM  NoKasaTenem, ﬂOl'apl/ICbM 4ymucna, CUHYC,
KOCMHYC 1N TaHreHc npom3BoJibHOro 4ucna, oCtaTtokK rno moayJsio,
paunoHasibHoe 4ucno, wmppaunoHasibHoe 4uncno, MHOXXecCTBa
HaTypalibHbIX, UeJiblX, paunOHaJIbHbIX, OEVNCTBUTENbHbIX YUCEN;
YMEeHMe NCNosib30BaTb NPU3HaKn 0esIMMOCTMN, HaMMeHbLUN 06LWKMIA

OenuTenb N HauMmeHbluee obliee KpaTtHoe, aJiropmntm Esknnpa




npun peweHnn 3agady, 3HaKOMCTBO C pa3/iIndHbIMU NMO3NLNOHHbIMA
cnctemMamm CHNCNeHnA; ymeHune BbINOJIHATb Bbl4M1CI1eHUne

3HaA4YeHU U npeobpa3oBaHNA BbIPAXEHUN CO CTENEHAMU U

norapudpmamu, npeobpasoBaHnA APO6HO-paLoHasbHbIX
BbIpa>XeHWUH; yMeHwue onepupoBaTtb NOHATUAMM:
nocnenoBaTesibHOCTb, apudmeTnyeckan nporpeccuA,
reomeTpuyeckasn nporpeccusa, 6ECKOHEYHO ybbiBatoLwan
reomeTpuyeckas nporpeccus; yMeHwue 3apasatb

nocnenoBaTenbHOCTU, B TOM YUCNEe C MOMOLUBIO PEKYPPEHTHbIX
hopmyn; yMEHME onepupoBaTb MOHATUAMMU: KOMMJIEKCHOE YUCIIO,
COMPAXEHHbIE  KOMMJIEKCHbIE  4YUCna, MoAdyfb U apryMeHT
KOMMMIEKCHOIO 4ucna, opMa 3anucu KOMMMEKCHbIX 4ucen
(reomeTpuyeckan, TpuUroHomeTpuyeckaa wun anrebpanyeckas);
yMeTb NnpPou3BOAUTb apudmeTndeckue AencTBuA C
KOMMMIEKCHBbIMW YnUCnamMu; NpUBOAUTL MPUMEpPBbl UCMNOSIb30BaHUA
KOMIM/IEKCHbIX YUCEST; OnepupoBaTb MOHATUMAMU: MatTpuua 2x2 u

3x3, onpegenuTenb  MaTpuvubl, FEOMETPUYECKUA  CMbICN

onpenenvTensa

YMmeHune ornepvpoBaTb NOHATUAMM: paumoHarbHble,
MppaLmnoHarbHble, rnokasaTesibHble, CTEerneHHble,
norapudmMmMyeckne,  TPUTOHOMETPUYECKME  YpaBHEHMA U

HepaBeHCTBa, WMUX CUCTEMbl; YyMeHUe onepunpoBaTtb MOHATUAMMW.
TOXOEeCTBO, TOXAOEeCTBEHHOEe npeo6paaoBaH|/|e, ypaBHEHUE,
HepaBEeHCTBO, cnctemMa ypaBHeHMVI n HepaBEeHCTB,
PaBHOCUJ1IbHOCTb ypaBHeHMVI, HepaBeHCTB WU CUCTEM; YMeHWne
pewatb YypaBHEHWA, HepaBeHCTBa W CUCTEMbl C MNOMOLUbIO
pa3nnyHbIX I'IpMéMOB; pewaTtb YypaBHEHWA, HepaBeHCTBa WU
CUCTEMbI C NapamMeTpoM; NPUMEeHATb YpaBHEHNA, HEpaBeHCTBA, NX
CUCTEeMbl ON1A peweHnA mMatemMaTtund4eCkmx 3agad un 3apgady w3

pasnnyHbIX obnacTten Hayku n peanbHON XXN3HN

YMeHue onepupoBaTtb NOHATUAMMU: PYHKUNA, YETHOCTb (PYHKLNW,
NepmoanyHOCTb doyHKUMN, OrpaHNYeHHOCTb PyHKUUN,
MOHOTOHHOCTb (PYHKUMWN, IKCTPEMYM YHKUUU, Hanbonbliee w

HaMeHbllee 3Ha4YeHUuA (*)yHKLl,I/II/I Ha NMpoMeXyTKe, HenpepbiBHAA




yHKUMA, acUMNTOTbl rpaduka QyHKUMKM, nepsaA WM BTOpas
nponssoaHasA (PyHKUUU, reOMEeTPUYECKNn N PUNYECKNIN CMbICH
NpOn3BOAHON, NepBoobpasHan, ornpeaenéHHbln NHTerpas; ymeHve
HaxoouMTb acuUMNTOThbl rpaduka YHKUUW; YMEHUE BbIYUCIATb
NPON3BOAHbIE CYMMbl, NMPOU3BEAEHWNA, YACTHOr0O M KOMMNO3MLUU
PYHKUMA, HaxoouTb YypaBHEHWE KacaTeflbHOW K  rpaduky
PYHKUMN;,  YMEHUEe HaxOAWTb MPOU3BOAHbIE  3JIEMEHTapHbIX
dPYyHKUMI; yMeHue ncnonb3oBaTb NPON3BOAHYIO anA
nccnenoBaHuAa OYHKUMA, HAXOOAUTb Hanbonbwmne U HavMeHbluVe
3HayeHVA  PYHKUMA; CTPOUTb  rpadoMkM  MHOMOYSIEHOB C
NCMob30BaHNEM annapata  MaTeMaTW4yeckoro  aHanusa;
NPUMEHATb NPOU3BOAHYIO OJ1A HAXOXAEHUA HAaUNyYLLero peLeHus
B TMpUKIagHbIX, B TOM YuUC/le COUNASIbHO-OKOHOMUYECKNX W
om3anyecknx 3agadax; HaxoguTb nnowaanm U ob6bEMBbI ouryp ¢
MOMOLLbLIO MHTerpana; npuBOOUTb MPUMeEpPbl MaTeMaTU4eckoro

MOOEe/IMPOBaHNA C NOMOLLLIO AnddepeHumnanbHbIX ypaBHEHNI

YMeHne onepupoBaTtb MOHATUAMU: rpadmk yHKuum, obpaTtHaa
QyHKUMA,  KOMMO3MUMA  (PYHKUUIKA,  JIMHEMHaAa  OYHKUMA,
KBagpaTtuyHaa QyHKUMA, paumnoHanbHaA (YHKUUA, CTeneHHadA
yHKUMA, TpUroHomeTpuyeckumne JyHKUUN, obpaTHble
TpUroHoMeTpudeckue PyHKUUN, nokasaresibHaA "
norapupmuyeckaa  PyHKUUU;  yMEHWe  CTPoUTb  rpadoukun
N3Y4YeHHbIX (YHKLUMIA, BbINOMHATL Mpeobpa3oBaHMA rpadmkoB
YHKUMIA, MUCNONb30BaTh rpapmkn OnA M3yyeHUA MpoLeccoB U
3aBMCUMOCTEN, NpU peweHnn 3apad w3  gpyrux  yy4ebHbIx
npeoMeToB U 3afay U3 peanibHOM XXU3HW; BbipaXkaTb hopMynamm
3aBMCUMOCTU MeXAy BeNnyYnHamu; UCMnosb30BaTb CBOWCTBA U
rpadpukn  (PyHKUMKA ONA peweHnA ypaBHEHWUA, HEPaBEHCTB WU
3ajad c napameTpamu; n3obpaxkatb Ha KOOPOMHATHOW MSIOCKOCTU

MHO>XeCTBa peLueHMVI ypaBHeHMVI, HepaBeHCTB N UX CUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4a4M pasHbiX TUMOB (B TOM 4YuUcne
Ha NPOLEeHTbI, AONM W 4acTW, Ha OBMXKEHMe, paboTy, CTOMMOCTb
TOBApOB W YCNyr, Hanorn, 3agaym un3 obnactu ynpasrieHus

NINYHBIMU U CEMENHbIMU (PUHAHCAMU); COCTaB/IATL BbIPaXXEHUA,




ypaBHEHMA, HepaBeHCTBa M WX CUCTEeMbl MO YCMOBMIO 3adauu,
nccnenoBatb nony4yeHHoe pelleHne n oLeHnBaTb
NpaBAoONOAOOHOCTL  pe3ynbTaToB;,  YMEHWe  MOAEenMpoBaTb
peanbHble CUTyauun Ha A3blke MaTeMaTuKW; COCTaBfATb
BblpaXXEHWA, ypaBHEHNA, HEPABEHCTBA U MX CUCTEMbI MO YCMOBUIO
3apayun, uccnepoBatb MOCTPOEHHbIE MOAENN C UCMONb30BaHUEM

annapaTta anrebpbl, UHTEPNPETUPOBATL MOJyYEHHbI pe3ysbTaTt

YMeHve onepupoBaTb MOHATUAMU: cpedHee apudMeTUYeckoe,
MeaoMaHa, Haubonbllee W HauMeHbluee 3HadeHusa, pasmax,
Avcnepcus, cTaHAapTHOE OTKIIOHEHWE YMCIOBOro Habopa; yMeHne
N3BneKaTb, MHTEPNPETMPOBATb NHPOPMALMIO, NPEACTaBMIEHHYIO B
Tabnuuax, Ha guarpammax, rpagukax, oTpaxkarollylo CBOWCTBa
pearnbHbIX NPOLECCOB 1 ABMEHWUIA; NPeACTaBNATb UHOPMaLUMIO C
noMoLlblo Tabnuy M auarpamm; uccregoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4YuCNe C NpUMEHeHMeM rpadmyecknx MeToOoB U
9NEeKTPOHHbIX CPencTB; rpaduyeckn uccrenoBaTb COBMECTHbIE
HabtoaeHUA ¢ NMOMOLbIO AvarpamM paccemBaHuA U JIMHENHOM

perpeccun

YMeHune ornepupoBaTh NOHATUAMM: CllyHaWHbINA ONbIT U Crly4YanHoe
cobbITHe, BEPOATHOCTb Cy4amHOro COObITUA; YMEHUE BbIYUCIATb
BEPOATHOCTb C  WUCMOSb30BaHWEM rpadpuyeckux MeTOOB;
NPUMEHATL (POPMYINbI CNOXEHUA U YMHOXEHUA BEPOATHOCTEN,
doopmyny NOSTHOM BEPOATHOCTMN, doopmyny BepHynnu,
KOMOMHaTOpPHbIE (PakTbl U (POPMYySbl; OLEHMBATb BEPOATHOCTU
peasibHbIX COObITUIN; yMEHNEe ornepupoBaTb MOHATUAMMW: CllyYanHanA
BeNuYMHa, pacnpeneneHne BEepoATHOCTEN, MaTemaTuyeckoe
oXXugaHue, OUCrnepcuAa U CTaHOapTHOe OTKJ/IOHEHWE CrlyYanHOu
BEJINYMHBI, dyHKUUN pacnpeneneHus " NNOTHOCTU
paBHOMEPHOro, NokKasaTesIbHOro U HOpMasibHOro pacrnpeneneHuni;
YMEHME NUCNoNb30BaTb CBONCTBA M3YYEHHbIX pacnpeneneHun ana
peweHnA 3agad; 3HAKOMCTBO C MOHATUAMWU: 3aKOH O60nblUNX
4yucen, Metoabl BbIOOPOYHbLIX UCCNEeOOBaHUN; yMEHNEe NpuUBOAUTb
npuMepbl NPOABMEHMA 3akoHa 60NbLIMX YUCEN B MPUPOOHbLIX W

OOLLECTBEHHbIX ABMEHUAX; yMeHune onepuposaTtb MOHATUAMMWU




coyeTaHue, nepecTaHoBKa, 4yncno - co4veTaHui, 4ncno
nepecTaHoOBOK; OUHOM HbloTOHA; ymeHue NPUMEHATb
KOMOUHATOpPHbIE (PaKTbl U pacCy>XAeHWA ONA peleHnA 3anad;
oLeHMBaTb BEpPOATHOCTM peasibHbiXx COObITUW; COCTaBNATb
BEPOATHOCTHYIO MOAeNb W  WHTEeprnpeTupoBaTb MOSTYYEHHbIN

pesynbTat

YMeHve onepupoBaTb MOHATUAMWU: TOYKa, NpAMan, MNIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, fly4, BeNM4YMHa yrna, niockuiA yron,
[BYrpaHHbIA yron, TPEXrpaHHbIid yron, cKpewmsalowmecs npamble,
napannenbHoOCTb U NepneHanKyNApHOCTb NPAMbIX U MIOCKOCTEN,
yron mexmay npAMbIMU, Yrosl Mexay NpAMOIA M NIOCKOCTbIO, Yrof
MeXndy TMNJIOCKOCTAMM, pPacCcToAHME OT TOYKU [0 TMJIOCKOCTH,
paccToAHNe MeXay NPAMbIMA, PAcCTOAHME MeXAay NIOCKOCTAMMU;
yMEHWe MUCNob30BaTh NpU pelleHnn 3apady UdyvyeHHble hakTbl U1
TeopeMbl NNaHUMETPUU; YMeHNe OLeHMBaTb pasMepbl OObEKTOB
OKpY>alolwero Mupa; CTPOUTb MaTemMaTuyeckue mogenn ¢
MOMOLLbIO FEOMEeTPUYECKUX MOHATUA U BENWYMH, peluaTtb

CBA3aHHble C HNMU MNMpPaKTU4eckne 3agadun
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YMeHue onepupoBaTb MNOHATUAMW: niowanab qurypbl, O6bLEM
dourypbl, MHOrorpaHHuK, MpaBUfibHbIA MHOIOrPaHHUK, CeYeHue
MHOrorpaHHuka, Ky6, napannenenuneg, npusma, nvpamuga,
domrypa n noBepxHOCTb BpaLeHUA, UMNUHOP, KOHYC, wap, cdepa,
nnowanb cdepbl, Nnowanb MOBEPXHOCTU NupaMuabl, NPU3MbI,
KOHyca, umMnnmHgpa, 06BbEM Kyba, NPAMOYrosibHOro
napannenenunega, nvpamugbl, nNpU3Mbl, UWNIWMHAOPA, KOHYCa,
wapa, pas3BépTka MOBEPXHOCTU, CEYEHWA KOHyca W uMnuHapa,
napasnnenbHble OCU UM OCHOBAHUIO, CeYeHue Lapa, NIoCKoCTb,
KacawwanacA cdepbl, UWIMHOPA, KOHYyca; YMEHue CTpoUTb
cevyeHne MHororpaHHuka, n3obpaxatb MHOrorpaHHuKu, uUrypbl 1
NOBEPXHOCTUN BpaLlEHUA, UX CEYEeHUA, B TOM 4YUCNEe C NMOMOLLbIO
9NIEKTPOHHbIX  CPeAacTB;  YMeHue NPUMEHATb  CBOWCTBA
reoMeTpuyeckux  quryp, CamMOCTOATENbHO (popmynupoBaTb
onpepgeneHnA undyvaembix uryp, BbigBuratb ruMnoTesbl O

CBOMCTBaX W MpuaHakax reomeTpuyeckmnx ¢uryp, o60CHOBbIBATb




NI onpoBepraTtb MX; yMeHNe NpoBoAnUTb Knaccudmkaumio duryp
MO  pPasnMyHbiM  MpU3HaKaMm,  BbIMNOMHATL  HeobXxoaumble

gononHnTenbHble NOCTPOEHUA
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YMeHve onepupoBaTb MOHATUAMU: OBUXEHWE B MPOCTPAHCTBE,
napannenbHblii MEepeHoc, CUMMETPMA Ha MJOCKOCTU U B
NpocTpaHCcTBE, MOBOPOT, npeobpasoBaHve nonobua, nonobHble
urypbl; ymeHre pacrnosHaBaTb paBHble U NofobHble durypbl, B
TOM uucne B Npupode, UCKYCCTBE, apXUTEKType; UCMoNb3oBaTb
reoMeTpuyeckme OTHOWEHUA NpU peleHnn 3apad; HaxoauTb
reomMeTpuyeckne BenuuMHbl (oNnHa, yros, nnowanb, o6bEM) npu
pelleHnn 3apay U3 Apyrux y4ebHbIX NPeaMeToB M U3 peasnbHOM
YXW3HW; YMEHNE BblYMUCNIATb FreoMeTpUYeckKne BeNn4YMHbl (ANvHa,
yron, nnowapgb, 06bLEM, nnowanb MOBEPXHOCTN), WUCMONb3yA
N3y4YeHHble (OPMYyNbl M MeTodbl, B TOM 4ucne: nowanb
MOBEPXHOCTU MUpamMuabl, NPU3Mbl, KOHyca, UMNMHAPa, nnowanb
chepbl; 06bEM KybGa, MPAMOYrofibHOro  napasnnenenunena,
nMpammabl, NPU3aMbl, UAIMHAOPA, KOHYCca, Lapa; YMEeHne HaxoamuTb

OTHOLIEHWE 06BEMOB NOA0OHbIX Uryp
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YMeHue onepupoBaTb MOHATUAMU: MNPAMOYrosibHaA cucTema
KoopOuHaT, BEKTOP, KOOpOuHaTbl TOYKW, KOOpOMHATbl BEKTOpPA,
CyMMa BEKTOPOB, NPOM3BEAEHNE BEKTOPA Ha YNCMO, pasfioxXeHne
BekTOpa no 6asucy, ckanApHoe npou3BefeHne, BEKTOPHOEe
npousBeneHne, yros Mexay BeKTopamu; YMeHWe UCMOoSib30BaTb
BEKTOPHbIN 7] KOOPOMHATHbIN MeTon, anAa peLeHuA

reomeTpumnyeCkKnx 3agad 1 3agad apyrmx y'~l€6HbIX npeaomMmeToB
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YMeHve BblbMpaTb MOOXOAAWMA MeTon [ONA pelleHuA 3ajaydu;
MOHMMaHNE 3HAYMMOCTU MaTeMaTUKU B U3y4eHUM MPUPOLHbLIX W
06LLECTBEHHbIX MPOLECCOB W fABMIEHWUIA; YMEHMEe pacro3HaBaTb
NPOABNEHME 3aKOHOB MaTeMaTWMKU B MWCKYCCTBE, YMeHue
NPUBOONTL MPUMEPbl MaTeMaTUYECKUX OTKPbITUIA POCCUIACKON W

MUPOBON MaTeMaTUYECKON HayKKn




NMEPEYEHb SNNEMEHTOB COOEP>XAHNA, MPOBEPAEMbIX HA EI3 NO
MATEMATUKE

Kopg lMpoBepAeMblil 31eMeHT coaep>KaHuA

1 Yncna n BblunCNeHnA

1.1 HaTtypanbHble 1 uenbie yucna. lNpmnaHakn 4enmmMmocTu LesnbiX Yucen

15 PaumoHanbHble yncna. O6bIKHOBEHHbIE N OeCATUYHbIE OPO6U, NPOLEHTHI,
' 6eCKOHeYHble nepuoguyeckne apobu

13 ApupmeTnyeckun  KopeHb  HaTypanbHOW  cTerneHu. [Henctema C

apudMeTUYEeCKUMU KOPHAMU HaTypasibHOWN CTeneHu

14 CTteneHb ¢ uenbim nokasateneMm. CTeneHb C pauyoHasibHbIM NokKasaTesnem.
' CsowncTtBa cTeneHun

15 CuHyC, KOCUHYC N TaHFeHC YMCNOBOro apryMmeHTa. ApKCUHYC, apKKOCUHYC,

apPKTaHreHc YMCoBOro aprymeHTa

1.6 Jlorapudpm umncna. [lecATUYHbIE U HATypasibHble Slorapndmbl

HencTBuTenbHble yucna. ApundmeTnyeckune onepaunu C
1.7 DencTBuUTeNnbHbIMU  Yucnamun. [pnbAmM>KEHHbIE BbIMMCAEHUA, npaBuna
OKPYr/MeHNA, NPUKNAKa N oLueHKa pesyrbTaTa BblY4UCNEHUN

1.8 [MpeobpasoBaHue BblipaXxeHuin

1.9 KomnnekcHbie Yncna

2 YpaBHEHWA 1 HEPaBEHCTBA

2.1 Llenbie n opo6Ho-paumoHarnbHble ypaBHEHNA

2.2 MppaunoHanbHble ypaBHeHMA

2.3 TpuroHomeTpuyeckmne ypaBHeHUA

24 [MokasaTenbHble N norapumMmnyeckmne ypaBHeEHNA

2.5 Llenbie n opo6Ho-paumoHarnbHble HepaBeHCTBa

2.6 WppaumoHanbHble HepaBeHcTBa

2.7 lMokasaTenbHble v orapnpmnuyeckre HepaseHCcTBa

2.8 TpuUroHomMeTpuYeckue HepaBeHCTBa

2.9 CucteMbl 1 COBOKYMHOCTW ypaBHEHUI U HEPABEHCTB

2.10 | YpaBHeHWsA, HepaBEHCTBA 1 CUCTEMbI C NapameTpamMm

2.11 MaTtpuua cnuctembl MMHENHbIX YpaBHeHU. Onpenentens MaTpuubl




DyHKUNN U rpamkin

®yHKUMA, cnocobbl 3agaHnA QyHKuMW. [paduk dyHKuMKW. B3saumHo

3.1 obpaTHble (yHKUUU. YETHble N He4déTHble yHKUuMK. [lepuoguyeckue
doyHKUNN
O6nacTtb onpegeneHna n MHOXXECTBO 3Ha4YeHUn PyHKUMW. Hynn doyHKunn.
3.0 [MpomMeXXyTKn 3HaKonocToAHCTBA. [1POMEXXYTKM MOHOTOHHOCTU (DYHKLIUN.
' MakcumMymbl U MUHUMYMbl  (PyHKUMW. Hambonbwee U HauMeHbluee
3HayeHve PYHKLUUN Ha NPOMEeXYTKe
3.3 CteneHHanA yHKUMA C HaTypasnbHbIM U LenbiM NokasaTtenem. E€ ceonctea
' n rpacuk. CeorcTea n rpadomMk KOPHA N-0 CTENEHU
3.4 TpuroHomeTpuyeckne yHKUMN, UX CBOMCTBA U rpadinku
3.5 lNMokasaTenbHaA n norapumMmmyeckas PyHKUMN, UX CBOUCTBA U rpadukm
3.6 Touykn paspbiBa. ACUMNTOTblI rpadoMkoB dyHKUmMK. CBoncTBa hyHKUMIA,
' HenpepbIBHbIX HA OTPe3Ke
3.7 NocnepoBaTenbHOCTU, cnocobbl 3agaHnA NocnenoBaTefibHOCTEN
38 ApupmeTnyeckaa n reomeTtpudeckaA nporpeccun. dopmyna CnoXHbIX
' NPOLIEHTOB
4 Havana maTtemaTtnyeckoro aHanmaa
41 MponseogHana pyHKUMK. [Tpon3BoOAHbIE dNEMEHTAPHbIX PYHKUUIN
MprMeHeHne NPON3BOAHON K UCCNefoBaHUIO (PYHKUUIA HA MOHOTOHHOCTb U
4.2 9KCTpeMyMmbl. HaxoXxgeHne Hambonbwero M HaMMEHbLUero 3HavyeHuA
PYHKUMN Ha OTpe3ke
4.3 MepBoobpasHaA. VIHTerpan
5 MHo>ecTBa 1 nornka
5.1 MHo>ecTBO, onepaumn Hag MHoXKecTBamu. [Juarpammbl Arinepa — BeHHa
5.2 Jlornka
6 BepoATHOCTb 1 cTatuCTMKa
6.1 OnucaTtenbHaa cTaTUcTUKa
6.2 BepoATHOCTb
6.3 KombuHaTopuka
7 FeomeTpuA
71 durypbl Ha NOCKOCTU
7.2 [MpAMbIe 1 NNOCKOCTY B MPOCTPaHCTBE




7.3 MHororpaHHuKN
7.4 Tena n NnoBepxHOCTW BpaLLEHUA
7.5 KoopauHaTtbl 1 BEKTOpPbI
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