PABOYASI [IPOTPAMMA
(ID 7652532)

yueOHoro npeamera «BeposiTHOCTb U CTATHCTHKA.
ba3oBblil YpOBeHb»

s ooygaromuxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOeclieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONBIIMX YHucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaropHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHUs W CTAHNAPTHOE OTKJIOHEeHue. IIpumepsl mnpuMeHeHUs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUATIBHOTO pacipeiesieHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOpMaJbHOMY pactpeneneHuro. [lonstue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOLIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHN, pacCy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATbHO-YKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE TMPUPOJTHON M COIUATBLHOU
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIU3AIMH; OBJIAJCHHEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPaMMbI YYEOHOTO Mpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie = nozmasamenwvuvle  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYMISCTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMymupoBaTh U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUW IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  IPEUMYyLIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIblIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4allHOTO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: IIEPECEUEHUE M OOBEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MPaBUJa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUN J10 IEPBOTO yCIeXa; HaXOIUTh BEPOSATHOCTU COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C TIOMOIIBIO JUarpaMM.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIbHOM PacIpeIeIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTD, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
° OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 IIpencraBnenne naHHBIX C 1 bubnnorexa [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaWMEHbIIIEe 3HAUEHUS, pa3Max 1 Bubmiorexa OK
P ’ https://m.edso0.ru/dd00738d
JTUCIIEPCHs, CTAHIaPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIlIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoJIbIIIee U
4 HalMe€EHbIIIee 3HAUEHU, pa3Max 1 bubnnorexa [JOK
-P ’ https://m.eds00.ru/7c9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.edso0.ru/347c1b78
DneMeHTapHbIe COOBITUS (MUCXOIBI)
. bubmunoreka IIOK
6 BeposiTHOCTB citydaitHOTO COOBITHSI. 1 1

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubnnorexa [JOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopmyiia cIoKeHUsI BEPOSTHOCTEH bubmorexa [JOK

Py P https://m.edso00.ru/3057365d
YcnoBHas BEPOATHOCTb.
11 YMHOXeHue BeposTHoCcTel. JlepeBo bubmorexa [JOK
N p Saks https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCTIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposTHoCcTel. JlepeBo bubmmorexa [IOK
. P s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa I[JOK
. P e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
b K
15 dopMyIia MOJHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmysa NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontponsnas pabora https://m.edsocI)_.[ru/29d060b9
18 KomOunaTopHoe mpaBuiio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 Hepecranoskn 1 paxropuan https://m.edsocL).Iru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coseranit https://m.edsog)_.[ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmonms semamonm, Copis Batimtorexa IIOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [IpakTryeckas pabota c bu6muoreka [JOK
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.Iru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpeneseHus https://m.edso0.ru/6dc7ff39
27 CyMMa 1 Ipou3BeICHHE bubnuorexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4YalHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feonrd)eT IEH:CKOC u 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpnMeprl pactipenieneHuii, B TOM
30 ‘II/II)CJ'IG feo:a)eT I/II)‘{:CKOG 5 1 bu6morexa HOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/e0la3dc4
bubmmoreka IIOK
33 Hrorosas konTponkKas pabota 1 https://m.edsoo.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
CHCTeMaTh3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAaHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUN

[ToBTOpenue, 060061ICHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
City4aifHbI€ OTIIBITHI M BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Ipumepsl npuMeHeHUS
MaTEeMaTHYECKOTO OXKUIAHUS
(cTpaxoBaHue, JIOTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bubmuorexa [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTruueckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTu4yecKkoe OKUIaHue
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u crannapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO pacIpeaeICHUS https://m.edsoo.ru/4b5a495e
[TpakTrueckas pabota ¢
12 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO MICCIIETIOBAHUMA https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa LHOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIM4nH. OyHKIUA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
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MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HENPEPBIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa HOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBaA
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuueckas pabora c
20 HCIIOJIF30BAHUEM DJIEKTPOHHBIX bubmorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
[ToBTOpeHwue, 060061IeHUE U
21 cUCTeMAaTU3aIus 3HAHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTel\/II:)aTI/BaI_II/I}I 3HAHUH bubmmorera [TOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
93 cucreMartu3anus 3HaHui. OTbITHI C bubnmuotexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHU.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
Boruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenwue, 06001IeHUE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMaTU3alus 3HAHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

[ToBTOpEeHmE, 0600IICHUE 1

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cHUCTeMaTU3alurs 3HaHUM.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUH. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0600IMICHNE 1

31 CUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KUAaHnE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCKOe OXKHUIAHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI

bu6mmoreka [JOK

33 Hrorosast kouTposbHas padota . https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 1 bu6mmoreka [JOK
cUCcTeMaTH3alus 3HaHuH https://m.edsoo.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

10 KITACC
Kon .
npoBepsieMor IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
0 pe3yJibTaTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTh NMOHATUAMU: CpeiHee apupMeTHYecKoe, MeJuaHa, HauboJblee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YUCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATHSAMH: CIIy4alHBIM SKCIIEPUMEHT (OMBIT) U CIIydaiHOE
coOBITHE, 2JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM UCXO0/1) CIIy4allHOTO OIBITA;
6.3 HaXOJUTh BEPOSTHOCTU B ONBITaX C PaBHOBO3MOXHBIMU CIy4alHBIMU
COOBITUSIMHM, HaXOAWUTb M CPaBHMBATH BEPOSTHOCTH COOBITUH B H3YyYEHHBIX
CIIy4aiHbIX SKCIIEPUMEHTAX
Haxomute u hopMynrpoBath COOBITHS: MEepeceueHrne U 00beTMHEHNE TaHHBIX
6.4 coOBITHH, COOBITHE, MPOTHUBOMNOJIOKHOE JAHHOMY COOBITHIO; I10JIb30BAaThCS
auarpamMmamu Jisiepa U (OpMYJION CIIOKEHUsI BEpOSITHOCTEH IPU pelIeHUU
3aja4
OnepupoBaTh NMOHATHSAMHU: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTHU C IIOMOIIBIO NPaBUja YMHOXKEHHUS, C IOMOILBIO JIepeBa
CIIy4alHOT'O OIIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABUJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEPHS
6.7 UCTIBITAHUHN, yclleX M HeyJaya; HaXOAWUTh BEPOATHOCTH COOBITHUI B cepHUH
HE3aBUCHMBIX MCIBITAHUM [0 TMEepBOro ycrexa, HAaXOAWUTb BEPOSITHOCTH
coOBITHH B cepun ucnbITaHuil beprysu
6.8 OnepupoBaTb  NOHATHAMM:  ClIy4aliHas  BEIMYMHA,  paclpeiciieHue

BEPOSITHOCTEH, IUarpaMMa pacipeaeeHus




11 KITACC

Kon
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoro o
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
5.1 CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUM  CIy4yalHOM  BEJIMYMHBI 10
pacnpeesIeHUIO NI ¢ TOMOUIbIO AMAarpaMM
OnepupoBarh MOHSATHEM  MATEeMAaTHYECKOTO  OXHUAAHUS, TPUBOAUTH
52 MIPUMEpPBI TOTO, KaK MPUMEHSETCS MATEMAaTHYECKOE OXKUIAHUE CIydanHOM
BEJIMYUHBI, HAXOJUTh  MaTEeMaTHYECKOE  OXHUAAHUE [0  JIAaHHOMY
pacrpeesIeHUI0
5.3 NwmeTs nipencTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4

HmeTh MMpeaACTAaBJICHUEC O HOPMAJIBHOM pacClpeaAcICHUN




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

6.1

6.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Teopust BEpOATHOCTEHN M CTATUCTHUKA

[IpencraBnenue TaHHBIX C TOMOIIBIO TabmuIl U quarpamm. CpenHee apuMETHYECKOE,
MearaHa, HauOoJblliee M HaWMEHblIee 3HAaYeHHs], pa3Max, TUCIEpCUs U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaitHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHbIe COOBITUSI. DIIEMEHTapHbBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciiydailHOTO COOBITHS. BIM30CTh 4YacTOTBI M BEPOSITHOCTH
coObrTuii. Ciy4aifHbIe OIBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU

6.3

6.4

6.5

Omnepanuu Haj COOBITUAMU: NIepeceueHne, 00beIMHEHNE, IPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciaokeHus: BEposSTHOCTEN

VYcnoBHass  BEpOATHOCTb.  YMHOXKEHHE  BeposATHOCTeH. JlepeBo  ciiydailHOro
skcriepuMmenTa. dopmyra nosHoN BeposTHOCTU. HezaBucumebie cCOOBITHS

KomOunatoproe mnpaBuwino ymHoXeHHs. IlepecraHoBkum u  Qakrtopuan. Ywucno
couetanuii. Tpeyronbuuk [lackans. @opmyna Ounoma HeroToHa

6.6

bunapHblif ciaydaliHbli ONBIT (MCHBITaHUE), ycnex W Heyaada. HesaBucumble
ucnelTanud. Cepusi HE3aBUCHUMBIX HCHBITaHMM 10 mepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

CnyuaitHas BenuumHa. Pacmpenenenue BeposiTHocTel. [lmarpamma pacrpeneneHusl.
[Ipumepsl pacnpeesieHnid, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMUAIbHOE

11 KUIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBble XapakTEpUCTUKHM CIYYaWHBIX BEJIMYMH: MAaTEMaTUYECKOE OKHUJIAHUE,
JUCIIEPCUSl M CTAHAAPTHOE OTKJIOHEHWe. [IpuMepsl NpHMEHEHHs MaTeMaTH4eCKOro
OXHUJAHWsI, B TOM YHCIE B 3aJadyaX M3 I[OBCEJHEBHOM XU3HU. MaremaTuueckoe
OXXHJIaHWEe OWHApHOW CIIydailHOM BeNWYUHBIL. MaTemMaTH4YecKoe OXUIAHUE CYMMBbI
CIy4alHBIX BEJIMYMH. MaTeMarndyeckoe OXUIAHWE U JTUCIIEPCUS TE€OMETPUYECKOIO U
OMHOMHUAIBHOIO pacrpeaeaeHuil

3aKoH OOJBIIMX YUCEN U €ro poJib B HayKe, Mpupoje u obmiectse. BoiOopouHbIit MeTox
UCCIIEI0BAHUI

5.3

IIpuMepsl HENPEPBIBHBIX CIy4YalHbIX BEIWYMH. [[OHATHE O MIIOTHOCTH paclpeneseHus.
3amauyy, NPUBOAAILIME K HOPMaJbHOMY pacmpeneneHuro. [loHATHe 0 HOpMaabHOM
pacnpeneseHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kox
NpoBepsieMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Bnagenue MeTonaMu J10Ka3aTelbCTB, AITOPUTMAMU PEIICHUS 3a]a4; YMEHHE
dopMynupoBaTE W ONEPHPOBATH MOHATUSMHU: OIpPENEICHUE, AaKCHOMa,
Teopema, CIEICTBHE, CBOMCTBO, IPHU3HAK, J10Ka3aTeJIbCTBO, PAaBHOCHJIbHbBIE
GbOopMyNUPOBKH; NPUMEHATH UX; YMeHHE QopMyaupoBaTth oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KICHUE, NPUBOAWTH MNPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIB30BaTh METOJI MaTEMAaTUYECKOM MHAYKIUU; IIPOBOJUTH J10KA3aTEIbHBIC
pacCyKJIeHUsl NpPU PELICHUU 3a/ad, OLEHUBATH JIOTMYECKYIO IPABUIBHOCTD
paccyXAeHU; yMEHUE ONEepUPOBaTh MOHATUIMU: MHOKECTBO, IIOJJMHOKECTBO,
omepanuy  HaJ  MHOXKECTBaMH; YMEHUE  HCIIOJIb30BaTb  TEOPETHKO-
MHOKECTBEHHBIH amnmapar JJis ONMHCAHHUsS PeajJbHBIX MPOLIECCOB U SIBICHUN U
MpU pEUICHUU 3a7a4, B TOM YUCIE U3 APYTHMX y4eOHBIX MPEAMETOB; YMEHHE
ONEepUpPOBaTh MOHATHUSAMH: Tpad, CBS3HBIA rpad, AepeBo, HHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3alaBaTh U OMUCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOaAMU;
MCIIONIb30BaTh Tpadbl MPH PEIICHUHN 33124

YMeHue onepupoBaTh NOHATUSAMU: HaTypalbHOE YHUCIIO, LIE€JI0€ YUCIIO, CTENIEHb
C 1IeNbIM IIOKa3aTejeM, KOpEHb HaTypaJbHOM CTENEHU, CTENEHb C
palMOHAJIBHBIM IOKa3aTeJeM, CTENEeHb C JIeHCTBUTENbHBIM IOKa3aTeseM,
Jorapugm 4yucia, CHHyC, KOCUHYC U TaHI'€HC MPOU3BOJILHOTO YHCIa, OCTaTOK
[0 MOZYNIO, PAlMOHAIBHOE YHUCIIO, HWPPALMOHAIBHOE YHCIO, MHOYKECTBA
HATypaJIbHBIX, LENbIX, PAlUOHAIbHBIX, JCHCTBUTENIBHBIX YHUCEN; YMEHHUE
UCIIOJIb30BaTh NPHU3HAKK JAEITUMOCTH, HAUMEHBIIMKA OOLMN JenuTeNnb u
HauMeHblllee oOluiee KpaTHoe, ainroputM EBKkiuja npu pemeHu 3aaay;
3HAKOMCTBO C Pa3JIUYHBIMHU MO3UIMOHHBIMU CHUCTEMaMU CUMCIIEHHS; YMEHUE
BBIMIOJHATh BBIYMCIIEHWE 3HAUYEHUH U MpeoOpa3oBaHMsl BBIPAKEHUH CO
CTETIEHSMH U Jorapupmamu, MpeoOpa3oBaHus JIpPOOHO-pAIlOHATIBHBIX
BBIDQXCHUI; yYMEHHE OIEpUPOBaTh IOHATHUAMHU: IIOCJIENOBATEIbHOCTb,
apupMeTHuecKasi MPOrpeccHsi, TreoMeTpuyeckas Iporpeccus, OeCKOHEUHO
yOBIBaroas reOMETpUYECKast IIPOrpeccusi; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (BopMy;
YMEHHE OINEepUpOBaTh MOHATUSIMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOIO uucia, ¢opma
3alliUCH KOMIUIEKCHBIX uHcen (TreoMeTpuyeckasi, TPUTOHOMETpHuYecKas |
anreOpanyeckas); yMeTb IPOU3BOAUTH apupMeTHYeCKHe JeHCTBHS C
KOMIUIEKCHBIMU YHMCIIAMU; TIPUBOAUTH IPUMEPHI UCIIOIb30BAHMS KOMIIEKCHBIX
4uCcell; ONEpUPOBaTh MOHATHAMM: Martpuua 2x2 u 3%3, onpenenuresnb




MaTpulbl, T COMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYMeHune omnepupoBaTh HOHSATHUSMHU: PpalHMOHAIbHBIE, HpPALMOHAIIBHBIE,
noKa3aTeJbHbIE, CTENEHHbIE, JIorapu(pMUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS U HEPABEHCTBA, UX CHUCTEMbl, YMEHHE OIEPUPOBATH MOHATUSAMU:
TOXKAECTBO, TOXAECTBEHHOE TpeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YpaBHEHHMI U HEPAaBEHCTB, PaBHOCUJIBLHOCTb YPAaBHEHHM, HEPABEHCTB
U CHCTEM; YMEHHUE PEIIaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMbI C MOMOLIBIO
pa3IMYHBIX NPUEMOB; pellaTb YPABHEHUs, HEPABEHCTBA M CHUCTEMBI C
rapameTpoM; IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS
MaTeMaTUYeCKUX 3a/lad U 33/1a4 U3 Pa3IMYHbIX 00JacTeil HaAyKu U pealibHOM
KU3HU

VYMeHue omnepupoBaTb ~ HNOHATUSAMM:  (QYHKLIMSA, YETHOCTh  (PYHKLUH,
HNEPUOJUYHOCTh  (PYHKLUH, OrPAHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTb
GyHKLIUH, SKCTpeMyM (yHKIMM, HaumOoibllee M HauMEHbIlee 3HAaYEeHUs
(GyHKIUMH Ha TNPOMEXKYTKE, HempepbiBHas (QYHKIMS, ACUMOTOTHI rpaduka
¢yHKIMM, TIepBas M BTOpas MPOU3BOAHAS (YHKIHWH, TEOMETPUYCCKUU H
(¢u3nyecKuil CMbICI MTPOU3BOJHON, IIEpBOOOpa3Hasi, ONPEAeIEHHbII HHTErpal;
YMEHHE HaXOAWTh AaCUMNTOTHl rpaduka (QYHKIUH, yMEHHE BBIYHCISATH
NPOM3BOJIHBIE CYMMBI, TPOHM3BEACHUS, YaCTHOTO W KOMITO3UIHMU (DYHKIUH,
HAaXOJUTh ypaBHEHHUE KacaTelIbHOM K rpaduky (yHKUMH; yMEHUE HaXOJIUTh
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIUI; yMEHUE UCIIOJIb30BaTh IPOU3BOIHYIO
JUId  UcciefoBaHUs (GYHKUMH, HAXOIUTh HaWOOJbIIME M HAWMEHbILIUE
3HAa4YeHUs1 (QYHKUUH; CTPOUTHh TIpadUMKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM
anmapara MaTeMaTHYeCKOro aHajiu3a; [PUMEHSITb IPOU3BOJAHYIO IS
HAXO0X/ICHNS HAWIY4IlIEero peueHus! B MPUKIAJAHbIX, B TOM YHCIIE€ COLUAIbHO-
HKOHOMUYECKUX U PU3NYECKUX 3a/ladax; HaXOUTh IUIOMAI U 00BbEMBI (GUTYp
C TIOMOIIbIO  MHTErpaja; NPUBOAUTH  MPUMEPHl  MaTEMATUYECKOTO
MOJIEIUPOBAHMS ¢ TOMOIIBIO AU depeHIInanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUAMU: Tpaduk (yHKIUH, oOpaTHass (QyHKUUSA,
KOMIO3UIMSA (yHKUMN, JUHEWHas QYHKOMS, KBagpaTuyHas (QyHKIuS,
panuoHanbHas ~ QYHKIMS, cTeneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GyHKIIMKM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, T[OKa3aTeabHas |
Jorapudpmuueckas GyHKIHUN; YMEHUE CTPOUTh rpauKy N3YUYEHHBIX (QYHKIUH,
BBINOJIHATH IPpeoOpa3oBaHus rpaduKoB (GYHKIMN, UCTIONIB30BATh IpaduKu JUIs
W3Y4YEHHs NPOLECCOB M 3aBUCUMOCTEH, NpPU PEUICHMHM 3aJad U3 APYTHUX
y4eOHBbIX TNPEIMETOBU 3a/lad M3 peajbHOM >XHU3HHU; BbIpaXaTh (opmysiaMu
3aBHCHUMOCTH MEXJy BEIMYMHAMHU; HCIOJIb30BaTh CBOICTBA M rpaduxu
GyHKUIMA U1 peleHus: ypaBHEHWH, HEPABEHCTB W 3a/ady C IapaMeTpamu;
n300paxaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA PELICHHI ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue periath TeKCTOBBIE 3314l Pa3HBIX THUIOB (B TOM YHUCIIE HA MPOIEHTHI,
JIOJIM Y YacTH, Ha JBW)XEHHE, padOTy, CTOMMOCTh TOBapOB U YCIyT, HAJIOTH,




3aJaud U3 00JacTH YIpaBlieHHs JUYHBIMU W CeMEHHBIMU (UHAHCAMHU);
COCTaBIIATh BBIPAKCHUS, YPABHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJjauy, UCCIIE0BATh MOJYYEHHOE PEIIEHHE U OLIEHUBATh MPaBAONOJ00HOCTb
pe3yJbTaTOB;, yMEHHE MOJEJIHMPOBATh pEajbHbIE CHUTyallUM Ha S3bIKE
MaTEMaTHKH; COCTABIIAThH BBIPAKEHUS, yPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
II0 YCJIOBHMIO 3aJa4M, UCCIEA0BATHh IIOCTPOCHHBIE MOJEIU C HUCIOIb30BAHUEM
annapara ajireopbl, UHTEPIIPETUPOBATH MOJIYUEHHbBIN pPe3yIbTaT

VYMeHHe OIepupoBaTh MOHATHAMHU: cpeaHee apudmeTnyeckoe, MeauaHa,
HauOobllee ¥ HaMMEHbIIEEe 3HAYEHHs, pa3Max, IUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOro HaOopa; yMEHHE W3BICKaTh, HHTEPIPETHPOBATH
uHPOPMALIMIO, TPEACTABICHHYIO B Ta0NMIaxX, Ha JAMarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA pEaJbHBIX IPOLIECCOB M SIBICHUH; MPEACTaBIATH
UH(OPMALIMIO C TOMOIIBIO TAOJIHUIl U JUarpaMM; UCCIIEI0BATh CTATUCTUYECKHE
JTAaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM I'padUueCcKUX METOI0B U JIEKTPOHHBIX
CpenacTB; TpadUUecKd HCCIEA0BaTh COBMECTHBIE HAONIOJCHUS C IOMOIIBIO
JMarpaMM pacCeMBaHMs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATUSAMMU: CIIyHYallHBIM ONBIT U CllydaliHOE COOBITHE,
BEPOATHOCTb CIy4yallHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpaUIEeCKUX METOJOB; MPHUMEHSATh (POPMYIIBI CIOKEHUS H
YMHOXXEHHUSI BeposATHOCTEH, (opMyny MOJHOW BEpOSTHOCTH, (GOpPMYIy
bepuymiu, xomOuHaTopHble (akTbl U (OPMYJbl; OLEHUBATh BEPOATHOCTH
peasbHbIX COOBITUI; YMEHHE ONEpUPOBATh MOHATUAMU: ClydailHas BeIUYUHA,
pacnpezielieHue BEPOSTHOCTEH, MAaTeMaTH4eCKOe OKUAAHWE, AUCIEPCHUs U
CTaHJAPTHOE OTKJIOHEHHUE CIYyYaliHOW BETMYMHBI, GYHKIUU PACHpPEIACICHHUS U
IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTENIbHOIO U HOPMAJIBHOTO PACIpEeAcICHUN;
YMEHHUE HCIIOIb30BATh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUN I pelIeHUs
3a/la4; 3HAKOMCTBO C TMOHSATHSMHU: 3aKOH OOJIBIIUX YHCEN, METOMAbI
BBIOOPOYHBIX HCCIICZIOBAaHUM; yMEHHE TNPUBOJIUTH IPHUMEPHI TMPOSBICHUS
3aKoHa OOJIBIIMX YHMCeNl B NMPHUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX; YMEHHUE
OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAaHUH, YHUCIIO
NEepecTaHoOBOK; OMHOM HpI0TOHA; yMeHHe MPUMEHSATh KOMOMHATOPHbIE (DAKTHI
U pacCyKIEHUs I pEUICHUs 3aJad; OLEHUBAThb BEPOSITHOCTH PEAIbHBIX
COOBITHI; COCTaBISATh BEPOSTHOCTHYIO MOJEIb W HHTEPHPETUPOBATH
MOJIy4EHHBIN pe3yibTaT

YMeHue onepupoBarh MOHIATHSMU: TOUYKA, MpsAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEIUYHNHA yIJIa, IUDIOCKUH YToJl, ABYTPaHHbBIN Yrojl, TPEXTPaHHbIN
yroJ, CKpeIlMBaIOIIMecs MpsiMble, MapauieIbHOCTh M HEPIEHIUKYISIPHOCTh
OpSIMBIX M TUIOCKOCTEH, Yroil MeXAy HpSIMBIMH, Yrojdl MEXIy NpsSIMOd u
IJIOCKOCTBIO, YTOJI MEKIY MIIOCKOCTSIMH, PAaCCTOSIHUE OT TOUYKHU JI0 TIOCKOCTH,
paccTosiHue MEX]y MNPSMbIMH, PAcCTOSHHUE MEXAY IUIOCKOCTSIMH; yMEHHE
UCIIONIb30BAaTh TMpPU pEIIEHUWH 3a/Jad HU3Y4YeHHble (AaKTbl U  TEOPEMBbI
IUIAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA;




CTPOUTHL MATCMATHYCCKUC MOACIIN C MOMOIIBIO I'COMCTPHUYCCKUX MMOHATUH U
BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa4u

10

11

YMeHue omnepupoBaTh IMOHATUAMH: IUIOINAAbL (QUTypbl, 00BEM (UTYDHI,
MHOTOTPAaHHHK, MPaBWIGHBIH MHOTOTPAaHHHMK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajieNienunes, npu3Ma, nupampaa, ¢Gurypa M IMOBEPXHOCTh BpAallIEHUS,
IWIMHAP, KOHYC, Imap, cdepa, IUIOmMAAb cdepbl, IMUIOMAab MOBEPXHOCTH
OUpaMUbl, NPHU3MBI, KOHYCa, LMIMHIpa, OO0BEM Kyba, NPSMOYTOJbHOTO
napajulelenune1a, TMpaMusl, PU3MBbl, HWIMHIPA, KOHYCA, 1apa, pa3BEépPTKa
IIOBEPXHOCTH, CEYECHMs KOHyCa W LWINHAPA, [apaJUICIbHBIE OCH HJIU
OCHOBAHMIO, CEYEHME Ilapa, IJIOCKOCTh, Kacaromascss cdepbl, LUWIMHApA,
KOHyCa; yYMEHUE CTpPOMTh CE€YEHME  MHOIOIpAaHHHKA, H300pakaTh
MHOTOTPAaHHHKH, (DUTYPBI U TOBEPXHOCTU BPALICHUS, UX CEUCHHSI, B TOM YHCIIE
C TIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSITh CBOMCTBA
reOMETPUYECKUX (UTYp, CaAMOCTOATENBHO (HOPMYIUPOBATH OIpPEACICHUS
u3yyaeMmbIX (Uryp, BbLIBUraTb THUIOTE3bl O CBONCTBAX M IpPU3HAKaX
reOMEeTpUYecKux (GUryp, OOOCHOBBIBATHMJIM OIPOBEpraTb HX; YMEHUE
OPOBOJUTH Kiaccu(UKauio (GUryp MO pa3IuyHbIM NPU3HAKAM, BBINOJIHATH
HE00XO0/IUMbIE TONIOJTHUTENIbHBIE TOCTPOCHUS

YMeHue onepupoBaTh MNOHATHAMU: ABH)KEHHUE B POCTPAHCTBE, MapajlieabHbIN
IIEPEHOC, CHMMETpPUS Ha IUIOCKOCTM M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue noa00us, MOA0OHbIE (GUTYPBI; YMEHHE PacliO3HABATH PaBHbIE
U T1O0J00HBIE (QUIypbl, B TOM 4YHCJIE€ B NPUPOJE, HUCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BaTh I€OMETPUYECKUE OTHOIIEHUS INPU PEIIECHUHU 3a/ay; HaXOIUTh
FEOMETPUUECKHUE BEJIWYUHBI (JUIMHA, YroJj, IUIomajib, 00bEM) NpU pelIeHUn
3a7a4 W3 JPYTUX Y4eOHBIX NPEIMETOB U M3 pEealbHOM JKU3HHM;, YMEHHE
BBIUNCIISATh T€OMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJ, IJIOWAdb, OOBEM,
IUIONIA/lb TTOBEPXHOCTH), UCHOJb3Ysl U3yUEHHbIE (OPMYJIBl U METOABI, B TOM
qucie: IUIOM@AAb MOBEPXHOCTH MHPaMUJbI, MPHU3MBbI, KOHYCa, LWIMHAPA,
wiomanab chepsl; 00bEM  Kyba, MNPAMOYroJbHOrO  Mapasliesenunesa,
MIUPAMHU/JIBI, TIPU3MBI, LWIMH]PA, KOHYCA, I1apa; yMEHHE HAXOAUTh OTHOLLIEHUE
00BEMOB MOAOOHBIX QUTYP
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VYMeHHne onepupoBaTh IMOHATHUAMM: IPSAMOYTOJIbHAs CHUCTEMA KOOpJUHAT,
BEKTOp, KOOpAWHATBI TOYKH, KOOPAMHATBHI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BEACHNE BEKTOpA Ha YHCIIO, PAa3JIOKEHHE BEKTOPa 10 6a3ucy, CKalsipHOe
IIPOU3BEJICHUE, BEKTOPHOE MPOU3BEACHHUE, YrOJI MEXAY BEKTOpPaMH; YMEHHE
UCIIOJIB30BaTh  BEKTOPHBIM M KOOPAMHATHBIA METOJ I PELICHUs
reOMEeTPUUECKUX 3aja4 U 3aau APYrux y4eOHbIX IPEeIMETOB

YMeHue BbIOMpaTh MOAXOIAIIMA METOA Ul PELIeHUs 3a7ayd; MOHMMaHUE
3HAYMMOCTH MAaTeMaTHKd B HW3YYEHHUH MPHUPOJHBIX U  OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHWM; YMEHHE pPacCIO3HAaBATh IIPOSIBICHUE 3aKOHOB
MaTe€MaTUKH B HUCKYCCTBE, YMEHHE IMPHUBOIUTH IPUMEPbl MaTEMAaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
1 Hucna u BIYUCICHUS

1.1  HarypaubHsble u nensle yucia. [Ipu3Haky 1e1MMOCTH LEbIX YHCcel

12 Parmonanbueie yncna. OOBIKHOBEHHbIE M JCCATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
' nepuondeckue Apoou

13 Apudmernuyeckuii KOpeHb HaTypanbHOW cTeneHu. /[leiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMH HATypalIbHON CTECIICHU

14 Crenenp ¢ nenbiM mnokasarteneM. CTelneHb C palUOHaNbHBIM IoKa3ateneM. CBoiicTBa
' CTeneHu

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. JlecsTuunble 1 HATYpalIbHbIEC JOTapUPMBI

JlelicTBUTENbHBIE YMcaa. ApUpMETHYECKHE ONepaluu C JACHCTBUTEIbHBIMU YHCIAMHU.
1.7 IlpuOmmxéHHblE BBIYMCICHMS, NpPaBUIA OKPYIJICHMs, NPUKHUIKA U OLEHKA pe3ysbTara
BBIYHCIICHUN

1.8  IIpeoOpazoBaHHE BEIpaKEHUI

1.9  KomruiekcHble yncia
2 VYpaBHEHUsI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATILHBIC YPABHEHUS

2.2  VppaunoHaibHbIC ypaBHEHHUS

2.3  Tpuronomerpuveckue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs

2.5  llensie  qpoOHO-panMOHATFHBIC HEPABEHCTBA

2.6  VppauuoHanbHble HEPABEHCTBA

2.7  Tloka3arenbHbIe U JIorapu(pMUIECKre HEpaBEHCTBA

2.8  Tpuronomerpuueckue HepaBeHCTBA

2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10  YpaBHeHus, HEPaBEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11 Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenuTellb MaTPHIIBI
3 OyHKIMH U TpaduKh

31 Oyukuus, cnocoOsl 3ananus Gynkuuu. ['paduk dynknun. Bzaumuo obpaTHbie QyHKIMH.
' Yéruble 1 HeuéTHbIe pyHKUMU. [lepuoanueckue GyHKInn

3.9 OO6nacTh omnpenenaeHusl U MHOKECTBO 3HaueHul QpyHkuuu. Hymun ¢ynkuuu. Ipomexyrku

3HAKOMOCTOSHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (QYHKIMHU. MakCUMyMbl 1 MHUHUMYMBI




¢ynkuuu. Hanbonpiiee u HauMeHbIIee 3HaueHNe (QYHKIIMY Ha IPOMEXYTKE

CrenenHas GyHKIMS C HAaTypaJlbHBIM W IEJbIM IMOKa3areiaeM. EE cBoiicTBam rpaduk.

3.3 N .
CaoiicTBa ¥ rpaduK KOpHS N-0i CTETICHH

3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu

3.5  TlokazarenbHas u norapupmudeckas GyHKINN, X CBOHCTBA U TpaduKu

36 Touku pa3peiBa. AcuMnToThl rpadgukoB GyHKu. CBoKCcTBAa (HYHKIIMMA, HEMPEPHIBHBIX Ha
' OTpE3KE

3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs IOCIIEN0BATEILHOCTEH

3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOLEHTOB
4 Hauana maremaTn4eckoro aHanusa

4.1  IlpouwsBomnas pyukiuu. [[pon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH

4 [IpumeneHne npou3BOIHOM K HCCIeIOBAaHUIO (PYHKINUNA HA MOHOTOHHOCTh U 9KCTPEMYMBI.
' Haxoxaenne HauboIbIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUU Ha OTpe3Ke

4.3  IlepBooOpaznasi. UnTerpan
5 MHoxecTBa U JIOTUKA

5.1  MmuoxecTBo, onepaiuu HaJa MHOKecTBaMHu. [narpammsl Ditiiepa — Benna

5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA

6.1  OmnucarenbHasi CTATUCTHKA

6.2  BeposTHOCTB

6.3  KomOuHaropuka
7 I'eomerpus

7.1 = ®urypsl Ha IJIOCKOCTU

7.2 IlpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE

7.3 =~ MHOTOTrpaHHUKHA

7.4  Tena u NOBEPXHOCTH BpAIlEHUS

7.5  KoopnuHaTbl U BEKTOPHI




