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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegHazHadueH miis (popmupoBaHusi y 0OOydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIyYalHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOoramarTcsi MPECTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJICICHBI
CJIEIyIONIME OCHOBHBIE coOjep)KaTeiabHbie JUHUU: «Ciy4ailHbie COOBITHUS W
BEPOSTHOCTWY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMAaeT M3YYCHUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO PACIPEICIICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMU.

Conepxanue mauHuU «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeeHud BEPOSITHOCTEH
MEXly 3HAUCHUSMU CIyYalHBIX BEJIMYMH, a TAKXK€ dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHWs] 3aKOHAa OONBIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U MMEIONIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHUEM MaTEMaTHIECKOTO (hopMaanu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BEIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHWUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
IOKa3aTeJIbHOMY W HOPMAJILHOMY PpAacIpeIeiCHHsIM, TIPH 3TOM IPEIIoIaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHe marepuaia 0e3 J[0Ka3aTeNbCTB MPUMEHSIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOTI O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITUSI. DIIEMEHTApPHBIE
coObITUs (MCcX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JIIEMEHTAapHBIMU  COOBITUSAIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NEpeEceueHue, O0bEAUHEHUE, TIPOTUBOIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. Gopmyna nonHol BeposTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOXeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUN bepHyin.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX BEJIMYMH: MaTE€MaTHYECKOE
OKMJIAHUE, JHUCIIEPCHS W CTAHIAPTHOE OTKJIOHEeHWe. lIpumeprsl mnpuMeHeHUs
MaTeMaTHYECKOTO OXKUIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematuueckoe oxugaHue OMHAPHOW Ciay4yaliHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsi TEOMETPUYECKOTO 1 OMHOMMATILHOTO paclpeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/] UCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydYanHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C WX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccyX I eHHU;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (37I0pOBOE€ MUTAaHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOIHONW M COITUATBHOMN
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIM3ALMHW; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvie  Oevicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYNMISCTBEHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, HUCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIIATh €€ B pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, paclpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:
COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Mpolecca |
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTrh  MNOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HMCXOJA) CIy4aillHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOKHBIMH CIIy4allHBIMHU COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE  JAHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1a4.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS TIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSAMH:  CIydaiiHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUI0 WK C IIOMOIIBIO TUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
[IpencraBiaeHue JaHHBIX U ONKCATENbHAS 4 0 1 bubmuoreka [JOK
CTAaTHUCTHKA https://m.edsoo.ru/eQb7b0f1
CnyyaiiHble OIIBITHI M CIIy4aliHbIE COOBITHS,
omijm c aBHOB03MO)KH}I/:I{MI/I 3 0 1 bubnmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 0 1 bu6mmoreka [IOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
CIy4aitHOTO (I))HBITa do 1\2/1[ ia TTOJTHOM 6 1 1 bubmorexa LHOK
i » DOPMY . https://m.edso00.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTH COOBITHI
bu6mmoreka [IOK
4 0 1
DIEMEHTI KOMOMHATOPHKH https://m.edsoo.ru/e0b7b0f1
CepuH Mociie 10BaTEIbHBIX UCIIBITAHUN 3 0 1 bubmmorexa LHOK
p a https://m.edsoo.ru/e0b7b0f1l
CrnyJaliHble BEJIMYUHEI U PacIIpeaelICHUS 6 0 1 bubmmorexa [IOK
yi pactipent https://m.edsoo.ru/e0b7b0f1l
bu6mmoreka [JOK
i 2 1
O0001IeHne 1 cucTEMaTU3aINS 3HAHUI 5 https://m.edsoo.ru/eOb7bOfL
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 8




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatruueckoe 0KuIaHue CIydyalHON 4 0 bubnmoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
) Jlucnepcust U CTaHAAPTHOE OTKIIOHEHUE 4 0 1 bubnnoreka [JOK
CIIy4alHOM BEJIMYHHBI https://m.edsoo.ru/5fhc5dcl
bubmuorexa [JOK
3 3aKon Gompumx wncen 3 1 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ciyyaliHbIE BETMYUHbI 9 0 1 bubnunoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
° Hopuansiioe pacripeaeneiiis 2 0 1 https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 06001IEHNE U 19 5 bubmmoreka [IOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne Jlara uudposbie
Tema ypoka Kontpoasubie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 [IpencraBieHue JaHHBIX C 1 Bu6muoteka [JOK
MTOMOIIIbIO TAOJIUII U JUATPAMM https://m.edso0.ru/25c6d12b
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
2 HaWMEHbIIICEC 3HAYCHHS, pa3Max 1 bubmorexa LIOK
> PasMax, https://m.eds00.ru/dd00738d
TUCTICPCHSl, CTAHAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIee U
3 HaMMEHbIIIEEe 3HAUCHHS, pa3Max 1 brbmmorexa LTOK
ds ’ https://m.eds00.ru/98645f6¢c
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeanaHa, Hanooabllee U
4 HauMEHbIIIee 3HAYEHMSI, pazMax 1 brbmmorexa LTOK
s ’ https://m.eds00.ru/7c9033a8
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CirydaiiHble DKCIIEpUMEHTHI
5) (OmBITHI) U CITy4aiiHbIE COOBITHUS 1 bubmmorexa LOK
yi ' https://m.edso0.ru/347¢1b78
DnemMeHTapHbIe COOBITUS (MCXObI)
. bu6nunorexa LIOK
6 BeposiTHOCTH CTy4aifHOTO COOBITHSI. 1 1

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




BeposTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSMU

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunorexa LIOK

7
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMHU:

3 nepeceueHmne, 00beTUHEHNE Bu6muoteka [JOK
COOBITUH, TIPOTUBOITOJIOKHBIC https://m.edso00.ru/221c622b
coOpITuA. JlnarpamMmmel Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6moteka [JOK
COOBITHIA, TPOTHUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITUA. JlnarpamMmsl Ditnepa

10 dopmyra CII0KEHUS BEPOSITHOCTEH bu6morexa HOK

Py P https://m.eds00.ru/3057365d
VYciioBHas BEpOSATHOCTb.
11 YMHOKEHUE BeposATHOCTEN. JlepeBo bubnmorexa IOK
. P AP https://m.eds00.ru/9a408d25
CIIy4aifHOTO DKCIIEPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa LHOK
. P e https://m.edsoo.ru/ble76d3a
CIIY9aifHOTO DKCIIEPUMEHTA
YcnoBHas BEPOATHOCTb.
13 YMHOXeHue BeposTHocTel. JlepeBo bubnmorexa [JOK
. P F AP https://m.edsoo.ru/47fb6b11
CIIY9aifHOTO DKCIIEPUMEHTA
14 dopMyIia MOJHON BEPOATHOCTH bubmorexa LHOK
pMy P https://m.edso00.ru/15941bec
15 dopMyIa MOTHON BEPOATHOCTH bubmorexa LOK

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
He3zaBucumeble coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka HOK
17 Kourponbias pabora https://m.edsogru/29d060b9
18 Komb6unaropHoe npaBuio bubmmoreka [JOK
YMHOKEHUS https://m.edso00.ru/2270cf70
Bu6muoteka [JOK
19 Hepecraronici 1 paxropHan https://m.edsocl)_.[ru/d58ce6d1
. bubnnoreka [JOK
20 Hueo cotetatmit https://m.edsoi.lru/7904dfb0
21 Tpeyronbuuk Ilackana. @opmyna Bbu6mmotreka [JOK
6unoma Herotona https://m.edsoo.ru/fa4d7998f
bunapHsbIii Cl1y4alHBIN OIBIT
22| Heamsoumate emaanis. Cepus Batmaorera LIOK
8 https://m.edsoo.ru/2e1f2368
HE3aBHCHMBbIX UCIIBITAHUN J0
NIEPBOTO ycrexa
93 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuoreka [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepus HE3aBUCUMBIX UCIIBITAHUH.
24 [IpakTuueckas pabora c bubmuoteka [IOK
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
. bubmmoreka [JOK
25 Catysaittiast BeMHnHa https://m.edsol_.[ru/639be9aa
26 Pacrnipenenenuie BeposITHOCTEH. bubmuoreka [IOK
Jwnarpamma pacnpeneseHus https://m.edso0.ru/6dc7ff39
27 CymMma 1 npousBeicHHE bubmuoteka [IOK




CJ'Iy‘IEIfIHBIX BCIIMYHH

CymMma 1 npousBeicHHE

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

28 1
CIIy4YaHBIX BEJIMYNH https://m.edsoo.ru/c2757cc3
ITpuMmepsl pactpeeacHuii, B TOM
29 ‘-II/II)CJIC IPGOI\I/:I)GT I/II)IISCKOG 51 1 bubmorexa HOK
p https://m.eds00.ru/91e08061
OMHOMHUAIIBHOE
IIpumepsl pactipeneneHU, B TOM
30 qlfcne II‘)GOI\IZCT PII)qf:[cxoe 5 1 bubmmorexa HOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 0600IIEHNE 1 Bbu6motreka [JOK
32 N 1
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/e01a3dc4
bubnuoreka [{OK
n 1
33 TOTOBA KOHTPOJILHAA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHNE U bu6nmorexa LIOK
34 N 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaungecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alus 3HaHuH.
1 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmmorexa LIOK
i . . P https://m.edso0.ru/430d330a
CIIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX MCIIBITAHUI
[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alus 3HaHuH.
2 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
i o N 3 https://m.edso0.ru/a573a292
CIIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX MCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTU3alus 3HaHUH.
3 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmmorexa LHOK
i o N 3 https://m.edsoo.ru/07a5e861
CIIy4aifHbIX coObITHil. Cepuu
HE3aBUCHMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTu3alus 3HaHUH.
4 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmmorexa LHOK
i . . p https://m.edsoo.ru/32bc29bf
CIIy4aifHbIX coObITHIt. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! TpUMEHEHNs
bu6mmorekxa [IOK
5 MaTEMAaTHYECKOTO OKUIaHHUS 1

(cTpaxoBaHue, T0TEpES)

https://m.edsoo.ru/ea27084d




MatemaTtuueckoe OXHNJaHUC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefede
MaTteMaTu4yecKkoe OKUIaHUE
7 F€OMETPUUYECKOTO U bubmmorexa [JOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUM
Marematuueckoe 0XHIaHue
8 TEOMETPHYECKOTO U bubmorexa OK
p 5 https://m.eds00.ru/17b0e769
OMHOMHAIBPHOTO pacIpeae/ICHUI
9 Jucnepcus u ctanaapTHoOe bubnuoreka [IOK
OTKJIOHCHHUE https://m.edsoo.ru/bcc67f76
10 Jlucriepcust U CTaHIApTHOE bubnnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucniepcuu reOMETPUYECKOr0 U bubnuorexa [JOK
OMHOMHAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuyeckas pabora c
12 WCIIOJIb30BAHUEM DJICKTPOHHBIX bubmmorexa [JOK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aK0H OOJIBIITUX YUCEN. bubmuoreka [JOK
Br160pouHbIii METOT MCCIIeIOBaHMIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnorexka [JOK
Br160pouHBIi METOT MCCIIeIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
P https://m.edso0o.ru/6¢1d11a6
Ta0IHIL
bubmuorexa [JOK
1 n
6 TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/7e379f8f
17 [Tpumeps! HEMPEePHIBHBIX bubnuorexa [IOK

CIIy4alHbIX BeJIMYMH. QyHKIUA

https://m.edso0.ru/9f5b423d




IJIOTHOCTH PacTpe/IeiICHUsI.
PaBHOMepHOE pacnpeniesieHue u ero
CBOMCTBA

[Tprmepsl HENMPEPHIBHBIX
CIIy4alHBIX BEeIMYUH. OyHKIMS

18 IUIOTHOCTH pacIpeneIeHNs Bubmaorexa ITOK
pactip ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacripeesieHue u ero
CBOMCTBa
3amauu, IPUBOISAIINE K
19 HOPMaJIbHOMY PacIpeeICHUIO. bu6mmoreka [IOK
OyHKIHUS INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97c¢19f59
HOPMAJIBHOTO PacIpeIeTICHUS
[TpakTuyeckas padoTa ¢
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubnmorexa LOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMIL
[ToBTOpenue, 0600IICHNE 1
21 cuCTEMAaTHU3aIN 3HAHUI bubmmorexa LHOK
) https://m.edso0.ru/72953f4c
OmnucarenpHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE 1
22 cucTEMAaTHU3aIM 3HAHUI bubmorexa [IOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpenwue, 060061IeHNE U
93 crucremMaTu3anus 3HaHui. OTBITHI ¢ bubmuoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMUA COOBITUSIMHU
[ToBTOpeHnue, 06001IEeHNE U
24 cucreMaTtu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMHU

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




25

[ToBTOpEeHME, 0000IIEHUE 1
crucTeMaTu3alurs 3HaHH.
Brrunciienue BeposTHOCTEMN
COOBITHIA ¢ IPUMEHEHUEM HOPMYIT U
rpaduuecKux METO0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

26

27

28

[ToBTOpeHue, 0600IICHNE U
cHucTeMaTu3alurs 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ IpUMEHEeHUEM GopMyIT U
rpaduuecKux MEeTo0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, 0600IICHNE 1
cucTeMaTh3anus 3HaHUi.
Brraucnenue BepostHocTel
coOBITHH ¢ IpUMeHeHrneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Oitniepa)

[ToBTOpenwue, 060061IeHNE U
cucTeMaTH3anus 3HaHUi.
Brraucnenue BepostHocTel
cOOBITHI ¢ TpUMEHEHHEM popMyIT U
rpauyecKux MeTo0B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/5964f277

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpeHnue, 06061IeHNE U

bu6nmoreka [JOK




cUCTeMaTH3aIHs 3HaHUH.
Crny4daiiHble BETUYUHBI U
pacrnpenenenus

[ToBTOpEHME, 0000IIICHUE 1

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

CHCTEMAaTH3alLMsl 3HaHUH. bubmuorexa [JOK
30 . 1
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/lcc2df8f
pacrpeaeseHus
[ToBTOpEHME, 0000IIICHUE 1
31 CcHUCTEeMaTH3alys 3HaHU. 1 bu6mmoreka [IOK
Maremarndeckoe 0XKugaHUE https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpenue, 0600IICHNE 1
32 CcHUCTEeMaTH3alys 3HaHU. 1 bu6mmoreka [IOK
Maremarndeckoe oXugaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHO! BEJIUYHHBI
bu6mmoreka [IOK
33 Hrorosas korTponbHas padota . https://m.edso0.ru/0fd6d597
34 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
CHCTEMATU3AlNS 3HAHU N https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: cpeaHee apI/I(I)MeTI/I‘IeCKOC, MECIMUaHa,
HaI/I60JII)IHee, HaAaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHoe COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOr0  ONbITA; HAXOAWTh  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6I)ITI/I$IMI/I, HaxXoJuThb W CPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICPUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAHMHEHUE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  JUarpaMMamMu  OJiinepa ©u  (GOpPMYyIOH  CIIOXKEHUS

BEPOSTHOCTEN MPH PELICHUHN 3314

OnepupoBaTh NOHATHUSAMHU: YCJIOBHas BEpPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSIMU: UCIIBITAHNE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
HCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
coOBITUH B cepuu ucnbpiTanuii bepuymnum

OnepupoBarh MNOHATUAMM: ClOydallHas BEIWYMHA, pacHpeieieHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTeJIbHOM NMPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus
pe3yJbTara
5} Teopus BEpOSTHOCTEN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalHOM  BEJIMYHUHBI 10
' pacrpeiesIeHUIO WIH C MOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
5 5 IpUMepbl  TOrO, Kak [MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHHe
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OXKUJIAHUE IO
JTAHHOMY pacHpe/IesIeHUIO
5.3 HNwmetp npeacTaBiaeHne 0 3aKOHE OOJIBIITUX YHCETT
5.4 Nwmets npeacTaBiieHne 0 HOpMajabHOM pacrpeaeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kon
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
[IpeacraBnenne nAaHHBIX C MOMOHIbIO Tabimui u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAaWMEHbBIIEE 3HAYCHUS, pa3Max,
JUCIEepPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHble SKCHEpUMEHTHI (ONBITBI) U CIy4yallHble COOBITUS. OJIEMEHTapHbIE
coObiTusa (ucxonbl). BepositHOoCcTh cimyuaiiHOro coObiTHA. bin3ocTh 4YacTOTHl U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHI C PAaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObITUAMU. BeposSTHOCTM  CcOOBITUH B ONBITAX C  PABHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauun Hajx COOBITUSMU: I€peceueHue, OOBEAUMHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITus. uarpammel Ditnepa. @opmyna cioxkeHUs BEpOsSITHOCTEH
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydallHOTO
' skcniepuMmenTa. @opmyra nosHo# BeposTHOCTU. HesaBucrumMbie cCOObITHS
65 Komb6unaroproe mpaBmwio ymHOxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackang. ®opmyna Ounoma HeroToHa
bunapHblii cnyyaliHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX HCHOBITAaHUW 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmpeaeineHusl.
' ITpumeps! pactipesienieHni, B TOM YHCIIe FTeOMETpUUEcKOe U OMHOMMAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
5.1 UucrioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OXKUJIAHUE,



JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTU4eCKOro
OXKHMJIaHMsI, B TOM YHCJIE B 3a7a4yax U3 MOBCEIHEBHOM >XM3HU. MaTemaTudeckoe
OXXuJaHue OWHApHOW CilydyallHOH BeNWYMHBL. MaTemaThyeckoe 0XKHIaHUE CyMMBbI
CIy4alHBIX BEIMYMH. MaTeMaTuuecKoe OXKUIAHWUE U JUCIIEPCUS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipeleIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Ipupoae u obiiectBe. BpiOopouHblit
METOJI UCCIIEIOBAHUN
IIpuMepel  HeNpepbIBHBIX  CIy4alHbBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

pacnpezeneHus. 3agaun, IPUBOAIINE K HOpMaJIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacmpeieICHuU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BrnaneHne MeTomaMu JI0Ka3aTeNbCTB, aJIrOPUTMAaMHU pEIICHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OIEPUPOBATH TIOHATHSAMH: OIpEACICHHE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TIPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIC (POPMYJIMPOBKH; TPUMEHSTh HX; YMEHHE (OPMYJINPOBATH
oOpaTHOE M TPOTHBOIIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPHUMEPHI, HUCIIOJIB30BAaTh METO/ MaTeMaTHYECKOU HHIAYKIWH;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKIACHUA MPHU PCHICHUU 3ada4, OLICHUBATDH
JOTUYECKYI0  IPAaBUJIBHOCTb  PACCYXKACHWM; YMEHHE  ONEpPUpPOBATH
MOHSATUSIMH: MHOECTBO, ITOJIMHOKECTBO, OIEpAIMU HaJ MHOXECTBAMH,
YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN amnmapar JJisi ONMUCAHUs
peabHBIX MPOILECCOB M SBJICHUW M MPHU PEUICHUU 3a/la4y, B TOM YHUCIIC W3
JIPYTrUX YUYeOHBIX NPEIMETOB; YMEHHE OIEPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIA Tpad, JepeBo, IUKJI, rpad Ha TUIOCKOCTH;, YMCHHE 3a/laBaTh U
ONHUCHIBAaTh Tpadbl Pa3IUYHBIMH CIIOCO0AMHM; HCIIOJB30BaTh Tpadbl MPH
pENICHUH 33129

YMeHue onepupoBaTh MOHATHSAMU: HATypallbHOE 4YHCIO, LEN0e YHCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOW CTENEHU, CTENEHb C
palMOHATILHBIM IOKA3aTeNeM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTeleM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOTO YHCIIA,
OCTaTOK [0 MOJYNII0, palMOHAIBLHOE YHCJIO, HPPALMOHAIBHOE YHUCIIO,
MHO’KECTBA HAaTypaJIbHbIX, LI€JIbIX, PALlMOHAIIBHBIX, JEMCTBUTEIbHBIX YHUCEN,
YMEHHE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIuni
JenuTeNs W HauMeHbIlee ofIee KpaTtHoe, auroput™M EBkiampna npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUYEHUM U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHANBHBIX  BBIPAXKEHWM;  yMEHUE  ONEpPUPOBaTh  MOHSITHUIMHU:
MOCJIEI0BATENbHOCTh, apudMeTnyeckass MpPOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEUHO yObIBarolasi TeoMeTpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh IOCIEJOBATEJBHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCJA, MOIYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpanyeckas); YMeETb
MPOU3BOJIUTH apUPMETHUYECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;




MNPUBOAUTL MPUMCPBI UCIIOJIB30BaAHUA KOMIUJICKCHBIX YHCCII; ONCPUPOBATH
MOHATHSMU:  MaTtpuma 2x2  u  3%X3,  onpenenuTeslb  MaTpUIbI,
TEOMETPUUECKUN CMBICT OINpeAeTUTeNs

YMeHHe OonepupoBarh IOHATHUAMM: PpalHMOHAIbHBIE, HPPALMOHAIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUECKUE, TPUTOHOMETPHUUECKUE
YPAaBHEHUsS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPABHOCUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMBbI
JUI PELICHHsT MaTeMaTHMYeCKUX 3ajad M 3aJad M3 pas3iIuyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (QYHKIMS, 4YETHOCTh (YHKIMH,
HEPUOJIMYHOCT (PYHKIUHM, OrPaHMYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOoJblIee W HAMMEHbLIEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HEMpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIMM, NepBas U BTOpas MPOU3BOAHAS (PYHKLIMH, T€OMETPUUYECKUN U
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHME HaXOJIUThb AacUMOTOTHl rpaduka (YHKLUHUU; yMEHHUE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTeJbHON K IrpaguKy (QyHKLIUHU; yMEHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLUMN; YMEHHUE HCIIOJIb30BaTh
HOPOM3BOJHYIO JUIsl MCCleloBaHUA (DYHKIUMM, HaXOQUTh HaumOONbLIME U
HauMEHbIINE 3HA4eHHUs] (YHKIUH; CTPOUTH TpapuKh MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; IMpPUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYLIero pelIeHUs] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOro MOJEIUPOBaHUs C MOMOIIBI0 U depeHInaTbHbIX
ypaBHEHUU

YMeHue onepupoBarh HNOHATUSAMU: rpa@uKk QyHKUMH, oOpaTHas QyHKUHSA,
KOMIO3UIMSA (QYHKUMM, JHUHEWHas GQYHKIUSA, KBaJpaTH4Has (yHKIUS,
pauvoHaimbHasg (YHKLUSA, CTerneHHas (QYHKIMUS, TPUTOHOMETPHUECKHUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUUYECKHE (QYHKIMH, IOKa3aTelbHas H
jgorapupmuueckas (QyHKIHUU; YMEHHE CTPOUTh TpauKH H3YyYEHHBIX
(GyHKLUH, BBITOIHATH NpeoOpa3oBaHus IpapuKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYEeHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPU pPEIICHUH 3a1ad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaTbHON KU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXIY BEITHYWHAMHM, HCIIOJIb30BaTh CBOWCTBA M
rpaduxku QyHKUMH A7 pelieHusl ypaBHEHUH, HEpaBeHCTB U 3ajad C
napamMeTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM



YMeHue pelmiarb TEKCTOBbIE 3a/lauyd pa3HbIX THUIOB (B TOM YHMCIE Ha
MPOLEHTHI, TOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB M
yCIIyT, HAJOTH, 3a/ladyil U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbl 1O YCIOBHUIO 3aJaud, HCCIIEJOBATh IOJIYYCHHOE pEUIeHHE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJICIUPOBAThH
pealibHbIE CHUTYallUM Ha $3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yinbTaT

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(MeTHdecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUCHUs, pa3Max, JUCIEpPCUs, CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
UHPOpPMALINIO, TPEACTABICHHYIO B TaOMUIAX, HAa JAHarpammax, rpadmukax,
OTPaXKAIOILYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
UHPOpPMALIMIO C [OMOIIBIO TAaONMIl M  JAMarpamMM; HMCCIEl0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHCIE C IpPUMEHEHHEM TIpapuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; IpaUuecKu UCCIe0BaTh COBMECTHbBIE
HaOJII0IEHUS C MOMOIIBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIydalHBId ONBIT U  CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MHCIIOJIb30BAaHUEM TIpaUYEecKHX METOJI0B; IPUMEHSAThH
(GOopMyNbl CIIOKEHUS M YMHOXEHHsS BepoATHOCTEH, (opmMmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI;, yMEHHE OINEepUpPOBaATh
NOHATUSIMM:  CIy4yailHass BeJNWYHMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCKOe OXKHJaHue, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHUE
CIy4alHOM  BelIMYMHBI, (YHKUMHM  pacnpeieseHuss U  IUIOTHOCTH
pPaBHOMEPHOT0, MOKA3aTEJIbHOIO U HOPMAJIBHOIO PaclpeAcieHUu; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpElC/ICHUN I peLIeHMs 3a/1ad;
3HAKOMCTBO C TOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEIN, METO/bl BBIOOPOYHBIX
UCCIIEIOBaHU; YMEHUE TPUBOIUTH IPUMEPHI IIPOSIBICHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEpHUPOBATH
MNOHATUSIMM:  COYETAaHUE, [IEPECTAaHOBKA, YMCIO COYETAaHUH, YHUCIIO
nepecTaHoBOK; OuHOM HblOTOHA; yMmMeHHME NpPUMEHSTh KOMOMHATOpHBIE
GbakThl W pacCyXIeHus s pelleHus 3aJay; OLEHUBAaTh BEPOSITHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ysbTar

YMeHnE OICpHUpoOBaThH IIOHATUAMMU: TOYKa, npsamas, IIJIOCKOCTBD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJa, IUIOCKUI yroJ, JBYIpPaHHBIN
YTOJI, TPEXTPAHHBIN yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIETbHOCTh U
NEPIEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YIOJl MEXKY MPSAMBIMH, YIOJl
MEXIY NPSMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSAMU, PACCTOSHHUE OT
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TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY NPSIMBIMH, PACCTOSIHHE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUH 3a/ad H3Y4YCHHbIE
GbakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pPa3Mepbl OOBHEKTOB
OKPY’KAIoOIIer0 MHpa; CTPOUTHh MAaTEMaTHYEeCKHE MOJENU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pelIaTh CBSI3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHusl, LUWIMHAP, KOHYC, ap, cdepa, muiomans cdepsl, MIOMAIL
MOBEPXHOCTU TNHMPaMHJIbI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajijiesienuIeaa, NUpaMuabl, IPU3MBbl, LWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHUE CTPOUTh CEUeHHUE
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs], B TOM UYUCIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMynupoBaTh ONpeneacHus] U3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIIM
OmpoBepraTh MX; YMEHHE TPOBOAWTH KiIacCHPUKamuioo GUryp 1o
pPa3IUYHBIM I[PU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JIOIOJHUTENIbHbIE
[IOCTPOCHUS
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YMeHue  onepupoBaTh ~ NOHATUSMM:  JBM)KEHME B  IIPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEeHOC, CUMMCTPHA Ha IIJIOCKOCTU W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacrno3HaBaTh paBHbIE U TMOAOOHBIE (DUTYpBl, B TOM 4HCIE B MPUPOJE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh F'€OMETPUUECKUE OTHOLIEHUS TPHU
pElIeHNN 3aja4d; HaXOOUTb TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
II0IaAb, 00BEM) IPU PELICHUH 33Ja4 U3 JPYTUX y4eOHBIX IPEIMETOB U U3
peanbHOM >KU3HU; YMEHHUE BBIYUCIIATh T€OMETPUUYECKHE BEIMUMHBI (JIHHA,
yroj, IMJoags, 00BEM, IUIOMIA[b MOBEPXHOCTH), UCHOJIB3Yd H3yueHHbIE
q)OpMy.]'IBI H MCTOABLI, B TOM 4YHCIIC: IJIONIaAb IOBCPXHOCTH IHPAMHIBI,
OpU3MBbl, KOHyca, LMIUHApA, Iulomans cdepbl; o00bEM  KyOa,
[PSAMOYTOJIBHOTO  HapajulesenuIieqa, MNUpaMuabl, TPU3MBI, LUIAHIPA,
KOHYCa, I1apa; yMeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOJOOHBIX (PHUTYD
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YMeHue ornepupoBaTh MOHATUSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, pPAa3JIOKEHHE BEKTopa Mo Oa3ucy,
CKaISIpHOE TPOW3BEJCHWE, BEKTOPHOE TIPOU3BEICHHUE, YTOJll MEXKIy
BEKTOPAMH;, YMEHHUE UCTIOIh30BaTh BEKTOPHBIN M KOOPIMHATHBIA METOJT JIISI
pellIeHns] TEOMETPUUYECKUX 3a/1a4 ¥ 33/1a4 APYTUX YIeOHBIX TPEIMETOB

13

YMeHnE BBI6I/IpaTI) HO}IXO}I?IIHI/II\/'I MCTOJ AJId pCHICHUA 3aaa4u, TIOHUMaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAaclo3HaBaTh TMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
1 Hucna v BBIYUCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEbIX Yucel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECSATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHIE TPOOH
13 Apudmernueckuii KOpeHb HaATypajbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenpiM nokasareneM. CreneHb ¢ palMOHaIbHBIM NoKazatesneM. CBoiicTBa
' cTereHu
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsiTuunble 1 HATYpaJIbHBIE JTOTapU(PMBI
JelicTBuTenpHble yKciaa. ApupMeTHdeckue onepanuu c JIeHCTBUTENbHBIMU YUCIAMH.
1.7  IlpubmmxEHHbIC BBIYUCIEHUS, NPaBUIa OKPYIJIEHUs, IPUKHUJKA U OLIEHKA pe3ysbTara
BBIUNCIICHUN
1.8  IIpeoGpa3oBanue BEIpAKESHUI
1.9  KomuiekcHble yncia
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-palMOHATIEHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JOrapu(pMHUUECKHE YpaBHEHUS
2.5  llensie 1 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U Jorapu(pMUIecKre HepaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl IUHEHHBIX ypaBHeHUH. OnpeaenuTelh MaTPHIIBI
3 OyHKIHH U TpaduKu
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuumu. [paduk ¢yHknun. BsaunmHo o0paTHBIE
' ¢ynkuuu. YétHble 1 HeuéTHbIe pyHKuuU. [lepuoanyeckue GpyHKINN
Ob6nacte ompeaeneHuss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmum  QyHkoum.
3.2  ITlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MakcumyMmbl 1 MUHUMYMBI QyHKIIUU. Hanbomnblee 1 HauMeHblee 3HaueHNUEe PYHKIIMH




Ha IPOMEXYTKE

CreneHHast (pyHKIMS C HATypaJdbHBIM U IIEJBIM TTOKa3zaTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (HYHKIIUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0XKHBIX IPOIEHTOB
4 Hauana maTtemaTn4eckoro aHaausa
4.1  TlpomsBonmnas pynkiuu. [Ipon3BoaHbIC DIEMEHTAPHBIX (YHKITAN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAMMEHbBINEro 3HAa4eHHUs (QYHKIUH Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTHKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOXKecTBaMHu. [{uarpammsl Ditiiepa — Benna
5.2  Jloruka
6 BeposiITHOCTB ¥ cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEPXHOCTH BpAIIECHUS
7.5  KoopauHaTbl U BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anrebpa v Hayasla MaTematuueckoro ananuza. 10-11 kmacc. Anmumos 1A,
Konsarun FO.M., TkaueBa M.B. u np. AkunonepHoe o01ectBo «M3naTenscTBo

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MGTOI[I/I‘-ICCKI/IG U JAJAKTUICCKNC MAaTCPHAJIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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