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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yudeOHOro Kypca «BeposTHOCTP M CTaTHUCTHKA»
6azoBoro ypoBHs ansi oOywarommuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOIO  00pa30BaTENIbHOIO CTAHJAApTa CPEIHEro
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHSA U HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHMXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHaueH aisa (popmupoBaHusi y 0O0ydaromuxcs
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHunm Kypca o00OOramarTCsi MPEACTABICHUS YYalluxcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUE 3HAHUMW, MMOJTYyYEHHBIX MPU
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA34X MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBMM € yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEH IKOJbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIONTME OCHOBHBIE cojiep)KaTeiabHbie JUHUU: «CiydailHbie COOBITHS W
BEPOSATHOCTUY, «CiydailHbie BEJTMYMHBI ¥ 3aKOH OOJIBIITNX YUCEID».

BaxHyo d4YacTp Kypca 3aHHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACIPEICIICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Conepxanne mauHuU «CiydailHble COOBITHS W BEPOSTHOCTHU»  CIYXKUT
OCHOBOM yisi (DOpMUPOBAHUS TPEJCTABICHUN O pacIpeeieHUun BEPOSITHOCTEHN
MEXIy 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXK€ dTa JUHUS HEoOXoJuMa Kak
0aza I W3ydeHHWs] 3aKOHAa OONBIIUX YHcel — (yHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAaNTFHBIM HUCIIOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU WM W3YYCHHH CIyYailHBIX
SIBIICHUH C TOMOIIBI0 HEMPEPHIBHBIX (PYyHKIHA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY M HOPMAJIBHOMY PACIpeNeiICHUsIM, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHUE Marepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haKToB.

MECTO KYPCA B YYEBHOM IIVTAHE

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



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTnyeckoe, MeAMaHa, HauOOJbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

Cry4aiiHble SKCIEPUMEHTHI (OTBIThI) U Cy4YailHble COOBITUS. DJIEeMEHTapPHBIC
coObITHsl (MCX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BeposiTHOCTH  coObITuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
DJIEMEHTapHBIMU  COObITUSMU.  BeposTHocTH  cOOBITUH B OmbITaX  C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECECUCHUE, 00bEAMHEHUE, POTUBOIIOJIOKHbBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmyia MoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomOunaropnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KUIACC

UucnoBble  XapaKTepUCTHUKUA  CIyYalHBIX  BEJIMYMH: MaTEMaTHYECKOE
OXXMJAHUE, JHUCHEPCUs] M CTaHJAPTHOE OTKIOHEHUWE. [lpumepsl npumMeHeHus
MAaTEMATHYECKOTO OXXHUIAHUS, B TOM YHUCJIE B 33Ja4ax U3 MOBCEIHEBHOW YKU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4dalHOUM BeNMWYWHBI. MaTeMaTtndeckoe
OXXMJAHUE CYMMBl CIy4YalHBIX BEJIMYMH. MareMaTuuecKoe OXWJAHUE |
JUCTIEPCUSI TEOMETPUUECKOTO U OMHOMHUAIILHOTO paclpe/Ie/ICHUM.

3akoH OOJBIIMX 4YHCE MU €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160pouHbIii METOT MCCTIEAOBAHMIA.

[Ipumepsl HENPEpBIBHBIX ClOy4YalHbIX BenWuuH. [loHATHE O IIOTHOCTH
pacripenieneHus. 3ajiauu, NPUBOASIINE K HOpMaIbHOMY pactipeaeneHuto. [Toustue
O HOPMAaJIbHOM PAaCIPEACICHNH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCHUCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, O00OBEKTOB, 3a1ad4, peLIEHN, paccyXIeHNu;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS;, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KH3HEHHBIC IIIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUecKoMy oOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAIbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpYyXKawIleld cpeapl, IUIAHUPOBAaHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMAaHHEM
MaTEeMaTHUECKON HayKH Kak c(epbl UYeIOBEYECKOW MeATEIBHOCTH, JTamoB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHsS LWBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 W HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamwezo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAaHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPIKICHHSIX;



npemyiaraTh  KPpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAWBATh apTryMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOAAINMA ¢ Yy4EToM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHMPOBAHHBII IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH HHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie  Kommynukamuemuwie Oelicmeus, obecneuusarom

chopMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJIyYEHHBIIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB AMalora, oOHapyXMBaTh pa3IU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 000011aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPabOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4l, BBIOMPATh CIIOCOO pELICHUs C
y4E€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIB:

BJIaJICTh HABBIKAMM II03HABATEJIBHOM peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  NOHATHSAMHM:  cpeaHee  apu(pMETHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HUE, pa3MaX MacCHBa YMCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIy4YallHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBATh BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: IEpEcCEUYEHHEe U O0bEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
N0JIb30BaThCs AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MpaBUJia YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIIy4allHOTO OMbITA.

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

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUN J10 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIIbITaHUN bepHyIn.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeieseHus.

11 KIIACC

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

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TaHHOMY PaCIIpEIEIICHUIO.

WNmeThb npeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencTaBiieHue 0 HOPMAIbHOM PacIpeIeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnunuyectBo yacos
HaumeHoBaHue pa3aesioB U TeM DJIeKTpPOHHbIe (LM (pOBbIE)
Ne n/m Kontpoabnbsie  IlpakTHueckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI padoThbI
[IpencraBneHune N1aHHBIX U ONKUCATEIbHAS
1 4 https://m.edsoo.ru/FO3BBNGHE
CTaTUCTUKA
CryualiHble ONBITHI U CITy4aiiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.eds00.ru/036ZK3G0O8
3JI€EMEHTapHBIMU UCXOIAMHU
Oneparnuy HaJl COOBITUSIMH, CIIOXKCHUE
3 pal UII 3 https://m.edsoo.ru/1X5YQJKCT
BEPOSATHOCTEN
VYcnoBHast BEpOSTHOCTb, 1IEPEBO
4 CJIy4aifHOro OIbITa, GopMyIia HOTHON 6 https://m.edsoo.ru/MG7XWYIIS5
BEPOATHOCTH U HE3aBUCHMOCTb COOBITHI
5 OneMeHThl KOMOMHATOPUKU 4 https://m.edsoo.ru/93EIMT4GW
6 Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CiyualiHple BEJITMUMHBI U paclpeeIeHUs 6 https://m.edsoo.ru/W3I1256YUQ
8 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI 5 2 https://m.edsoo.ru/F2NRENL5Z
OBIIEE KOJIMYECTBO YACOB I10 34 ’ ’

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3aeioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne ni/mt Kourtpoannsie Ilpakruueckue
NPOrpaMMblI Bceero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI
Mare ecKoe e MHOU
1 e 4 https://m.edsoo.ru/NLUR2F4P4
BEJIMYMHEI
crepc CTaHIApPTHOE OTKIIOHEHHUE
2 JlUcepeHs i CTAHAApTHOE OTKJIOHEHH 4 1 htps://m.eds00.r/9GOF3UXPG
CITy4aliHOU BEJIMYMHBI
3 3aK0oH OOJIBIINX YUCET 3 1 https://m.edso0.ru/3S0TJOXPH
Hemnpe € CIIyJalHEIC BE
4 TPEPLIBHBIC CITYHAMHBIC BEMMHMHET 2 https://m.edsoo.ru/UESKK8SEX
(pacrtipenereHus)
5 HopmanbHnoe pacnpenenenus 2 1 https://m.edsoo.ru/V2IPEPSDW
IT 600
6 OBTOPEHHE, 000 meHI:Ie 1 19 2 https://m.edsoo.ru/957SUT5BH
CHCTEMAaTU3aLMA 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[IpencraBneHue TaHHBIX C
MTOMOIIBIO TAOJIUIT U AHarpaMm

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/X01FENDXK

Cpennee apudmeTHIecKkoe,
MeraHa, HauboJIbIIee U
HaMMEHbIIIEe 3HAYCHUS,
pasmax, Tucrepeus,
CTaHAapPTHOE OTKJIOHEHHUE
YHCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe,
MearaHa, HanobobIee u
HauMEHbIIIee 3HAYCHUS,
pa3Max, Jucrepcus,
CTaH/JapTHOE OTKJIIOHEHHE
YHUCJIOBBIX HAOOPOB

Cpennee apudmernieckoe,
MearaHa, HanobobIee u
HauMEHbIIIee 3HAYCHUS,
pa3max, TUCTIEPCHS,
CTaHJAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HAOOPOB

CrnyyaiiHble SKCIEpUMEHTBI
(omBITHI) U CiTyyaiiHbIe

https://m.edsoo.ru/V4OA2PTHT

https://m.edsoo.ru/Z5SIFE36YC

https://m.edsoo.ru/8B62VBQSL

https://m.edsoo.ru/INJUIJ4NP




COOBITHSI. DIIeMEHTapHBIC
cOObITHUS (MCXOIBI)

BeposiTHOCTB ciydaitHOTO
coObITusl. BepositHOCTH
COOBITHIA B OIIBITAX C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

BepOHTHOCTb cnyqaﬁﬁoro

coObITus. [IpakTrueckast
pabora

https://m.edsoo.ru/VDGNIP8BC

https://m.edsoo.ru/0O9MKZKCQS

Omnepanuu Haj COOBITUSMU:
nepecedcHre, 00beAMHCHUE
COOBITHIA, TPOTUBOMOIOKHBIE
coObITus. narpammsl Diinepa

https://m.edsoo.ru/V67CF8BE7

Omnepanuu Haj COOBITUSMU:
nepeceveHne, 00beIMHEHNE
COOBITH, TPOTHUBOMOIOKHBIE
coObITHs. [Inarpammsl Ditnepa

https://m.edsoo.ru/42385Y0OY2

10

11

12

dopmyiia CIOKEHUS
BEPOSATHOCTEMN

VYcnoBHas BEpOSITHOCTb.
YMHOXk€EHUE BEPOSITHOCTEH.
HepeBo cimyyaitHOTO
JKCTIEPUMEHTA

VYcnoBHas BEpOATHOCTb.
YMHOKEHNE BEPOATHOCTEN.
JepeBo ciry4aiiHOro
JKCIIEpUMEHTA

https://m.edsoo.ru/FJIXSISWUU

https://m.edsoo.ru/EOLOXO5WX

https://m.edsoo.ru/WKFATOMAA




YcioBHas BEPOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.

13 . https://m.edsoo.ru/OQHYOESEZ
HepeBo ciyyaitHOTro
AKCIIEPUMEHTA

14 ®opmyIa NOJHON BEPOATHOCTH https://m.edsoo.ru/LCEG6ZMPV

15 dopmyiia MOJHOK BEPOATHOCTH https://m.edsoo0.rt/TOQZNAQWK
dopmyiia MoJHOU

16 BeposATHOCTH. HezaBucumble https://m.edsoo.ru/ZEASE3LSV
coObITHS

17 KoHTtposbHas padota https://m.edsoo.ru/QE7Y9VSM9

18 Kowmbuiatopiioe mpasio https://m.edsoo.ru/M14GFGMX6
YMHOXKCHHS

19 [TepectanoBku u dakTopua https://m.edsoo.ru/U70877Q0F

20 Yucio coueranuii https://m.edsoo.ru/1 XIFF1E4B
Tpeyronsnuk [Tackans.

21 https://m.edsoo.ru/85QHGUUQ1
®opmyna Ounoma HeroToHa
bunapHbIli cy4alHbBIN OIBIT
(ucmbITaHue), yCIex U Heyiava.

22 He3zaBucumslie ncnbiTaHus. https://m.edso0o.ru/SSTHOGOQS
Cepus HE3aBUCUMBIX
WCTIBITAHUI J0 MEPBOro ycrnexa

23 Cepua Heg? BHCHMBIX https://m.edsoo.ru/3PCK9YKS51
ucneiTanui bepnynu
Cepust HE3aBUCUMBIX
ucnbiTanuil. Ilpaktnueckas

24 https://m.edsoo.ru/EM2ZK6NZJ
paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TAOIIHIL

25 CryvaitHast BeTUIrHa https://m.edsoo.ru/39X 171141




Pacnpenenenue BeposTHOCTEM.

26 1 https://m.edsoo.ru/MPOAVYOCO
Jwnarpamma pacnpenesieHus
C efieHue

27 yMM? 11 TIpOM3BEACHH 1 https://m.edsoo.ru/XX14INOX3
CIIy4aiHbIX BEJTMYUH
CymMmMa U npousBeieHUE

28 Y . POHSBECHH 1 https://m.edsoo.ru/51 AVNGFKC
CITyYaifHBIX BEITUYHH
[Ipumepsl pactipeneneHuii, B

29 TOM YHCJI€ TEOMETPUUECKOE U 1 https://m.edsoo.ru/RG5J6BAAT
OMHOMHUAITBHOE
[Tpumeps! pacnpeneneHuit, B

30 TOM YHCJIE TEOMETPUUYECKOE U 1 https://m.edsoo.ru/7QSOMDWLL
OMHOMHATBHOE
[ToBTOpenue, 0600IICHNE 1

31 . 1 https://m.edsoo.ru/EEALK6860
CUCTeMAaTH3alHsl 3HAHHUHA
IToBTOpenue, 0600IIEHNE

32 P B . . 1 https://m.edsoo.ru/SMUXIFZ7V
CUCTEMAaTH3AIIVsI 3HAHHHA

33 HToroBast KOHTpONbHAs paboTa 1 1 https://m.edsoo0.ru/264X80RSM
[ToBTOpenue, o6odIIEHNE 1

34 . 1 https://m.edsoo.ru/ZMEM3LUEW
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
[MPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHmE, 0600IICHUE,
CUCTEeMaTH3alMs 3HAaHUH.
CiryualiHple ONBITHI U
BEPOATHOCTH CIy4YailHBIX
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpEHHE, 0000IICHUE,
CUCTeMaTH3aIMs 3HAaHHH.
CiyualiHple ONBITHI U
BEPOSITHOCTH CITy4YalHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3aIlus 3HAaHHH.
Ciy4aifHbI€ ONIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coObITuit. Cepun HE3aBUCUMBIX
HUCTIBITAHUH

KoauuecTBO 9acoB

Beero KonTposabHubie
padoThbI
1
1
1

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/XUPBX5564

https://m.edsoo.ru/SRLS8AOSP

https://m.edsoo.ru/OMJHS2B6V

[ToBTOpenue, 06001ICHNE,
cHUCTeMaTU3alys 3HaHH.
CiyyaliHbI€ OIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coOpITuii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N

https://m.edsoo.ru/GE86HDNKIO




[Ipumeps! npuMeHeHus
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEPES)

MatemaTtuueckoe OXXHAaHUue
CYMMBbI CJ'Iy‘IﬂfIHBIX BCJIIMYHH

https://m.edsoo.ru/DZPTQPAQOL

https://m.edsoo.ru/ES8V3603X

Marematuueckoe 0XKHIaHNe
F€OMETPUUYECKOr0 U
OMHOMUATBHOTO
pacrpeaeneHui

https://m.edsoo.ru/GV6SR3B8B

MareMaTH4ecKoe OXKHUIaHIe
F€OMETPUUYECKOTO U
OMHOMHUAIIBHOTO
pacrpeaeneHui

https://m.edsoo.ru/WB5870I118

10

11

Jucnepcus u cTtaHapTHOE
OTKJIOHCHHE

Jucnepcus u ctanmapTHoe
OTKJIOHEHHUE

Jucnepcun reoMeTpu4ecKoro
¥ OMHOMHAIILHOTO
pacrpeneneHust

https://m.edsoo.ru/MHD4TG457

https://m.edsoo.ru/OEQ95EOLY

https://m.eds0o0.ru/QDOWXCAQV

12

[IpakTuueckas pabora c

HCIIOJIb30BAHUEM JJICKTPOHHBIX

TaOIHUIL

https://m.edsoo.ru/VUDVP7WRV

13

14

3aKoH OOIBIINX YHCEIL.
Bri6opounsIii MmeTos
HCCIEeN0BaHUN

3aKkoH OOJIBIIMX YHUCel.
Br16opounslii MmeTox

https://m.edsoo.ru/OJ6UJWKNJ

https://m.edsoo.ru/6EWODFH74




15

HUCCIEN0BaHUN

[IpakTuyeckas pabora c
UCTIOJIb30BAHUEM DJICKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/ARR7GAHFV

16

17

18

19

20

21

Wrorosas kKoHTpOJbHASA paboTa

[Tprmepsl HEPEePHIBHBIX
CIIyYalHBIX BEIMYUH. OyHKIMS
MJIOTHOCTH PaclpeIeICHUsI.
PaBHOMEpHOE pacnpeneneHme
Y €ro CBOMCTBA

[IprumMepbl HEPEPHIBHBIX
CIy4yalHbIX BeJIMUYMH. OyHKIUA
IJIOTHOCTH PaclpeaesiCHUs.
PaBHOMEpHOE pacnpeneneHue
1 €T0 CBOICTBA

3ajauu, TpUBOASIINE K
HOPMAaJbHOMY PacCIpelEIEHHUIO.
OyHKIUS TIOTHOCTU U
CBOICTBa HOPMAJIBLHOIO
pacnpeneneHus

[TpakTuueckas paboTa ¢
MCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIHI]

[ToBTOpeHnue, 06001IeHNE U
cUCcTeMaTH3aIlus 3HaHUH.
OnwucareybHasi CTATUCTHKA

https://m.edsoo.ru/U60PWQJSX

https://m.edsoo.ru/Y6H0T49Z75

https://m.edsoo.ru/EMWRNNSCH

https://m.edsoo.ru/UYVV78A6W

https://m.edsoo.ru/G5SH74M8Y8

https://m.edsoo.ru/M1M41HBDP

22

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.

https://m.edsoo.ru/SONNQF02G




23

OmnmncarenbHas CTaTUCTHKA

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allns 3HAHUH.
OMBITHI ¢ PABHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

https://m.edsoo.ru/UR3GDQSUO

24

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUM.
OnbITH C pABHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMH COOBITUIMU

https://m.edsoo.ru/Q5K28U14V

25

26

[ToBTOpenue, 0600IICHNE 1
CHUCTeMaTU3alus 3HaHU.
Brruncinenue BepossTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopmy1 u rpadudecKux
METOIOB (KOOpAUHATHAS
npsiMasi, IEpeBo, IuarpaMma
Ditnepa)

[ToBTOpenue, 06001IeHUE U
CUCTeMaTH3aIlHs 3HAaHUH.
Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHUEM
dbopmyn u rpaduuecKux
METOJI0B (KOOpAUHATHAs
npsiMasi, IepeBo, TuarpaMma
Ditnepa)

https://m.edsoo.ru/ZUJHR430X

https://m.edsoo.ru/6GDYWWOA7

27

[ToBTOpeHnue, 06001IeHNE U
CHUCTeMaTU3als 3HaHU.
Brruncnenue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM

https://m.edsoo.ru/61S61FQ5S




28

dbopmyn u rpaduueCcKuX
METO/1I0B (KOOpAUHATHAS
npsiMasi, IEpeBo, IuarpaMma
Diinepa)

[ToBTOpEeHME, 0000IICHUE U
CUCTeMaTH3allMs 3HAaHUH.
Brruncinenue BeposTHOCTEN
COOBITHH ¢ TPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX
METO/I0B (KOOpAUHATHAS
npsiMasi, IepeBo, IuarpaMmma
Diinepa)

https://m.edsoo.ru/ISGUWKU35

29

[ToBTOpeHnue, 0600IMICHNE U
cHUCTeMaTU3als 3HaHU.
CrnyvaifHble BETUYUHBI U
pacnpeaeneHus

https://m.edsoo.ru/OB10VDB11

30

[ToBTOpenue, o6obIIeHNE U
CHUCTEeMaTU3als 3HaHH.
CrnyvaifHble BETUYUHBI U
pacripeesieHust

https://m.edsoo.ru/KSOMSIYPE

31

32

33

[ToBTOpenue, 06001IeHUE U
CHUCTEeMaTU3als 3HaHH.
Marematrnueckoe OKUaaHue
CIIy4ailHON BEJTMYHHBI

[ToBTOpeHnue, 0600IIeHNE U
CUCTeMAaTH3aIHs 3HAHUH.
Maremartnaeckoe oKHUIaHue
CIIy4ailHON BEJTMYHHBI

Htoropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/2E9RXIOEN

https://m.edsoo.ru/QFVHKCYUS

https://m.edsoo.ru/NHIZIXLY6




[ToBTOpEHME, 0000IICHUE U

34 1 https://m.edsoo.ru/2YZ3KII6M

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34 2 3



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

6
6.1

6.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero oopa3oBaHus

TGOPI/IH BGPOHTHOCTGIZ U CTaTUCTHUKA
YuraTh U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh MNOHATHSAMH: CpelHEEe apudmeTnyeckoe, MeAHaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIy4YalHBIH AKCHEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
CIIy4alHOrO  OIBITA;  HAaXOAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOXKHBIMHU CITyYallHBIMH COOBITUSMHU, HaXOJUTh U CPAaBHUBAThH

BEPOSTHOCTH COOBITUI B U3yUEHHBIX CITy4YallHBIX IKCIIEPUMEHTaX

6.4

6.5

6.6

6.7

6.8

11 KIIACC

Haxomute u ¢dopMmynupoBaTrh cOOBITHS: INepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpaMmMamMu  OWnepa U QOpMYJIOH  CIIOKEHHUS

BCPOHTHOCTGIZ IIpH pCHICHUHA 3a1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE
COOBITHSI; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MPaBUIa YMHOKEHUS, C
IIOMOILIBIO J€pEeBa CIIy4aiiHOr'O OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHIMH: UCIBITAHNE, HE3ABUCHMBIE UCIIBITAHUS, CEpUs
UCTBITAaHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CepHH
HE3aBUCHUMBIX HCHBITAHUM 1O MEPBOr0 ycCleXa, HAXOAWTh BEPOSITHOCTH
coOBITHI B cepuu ucnbITaHuil bepHyu

OHCpI/IpOBaTB INOHATHUAMMUN cnyqaﬁHaﬂ BCJIIMYHHA, PpPacCpeaCICHUC

BEPOATHOCTEH, AUarpaMma pacipesesIeHus



Kon

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
- CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIlydyallHOM BEIWYHMHBI 1O
' pacIpeiesIeHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJaHHE
' CIIyyallHOM BEJIMYMHBI, HAXOJUTh MAaTE€MAaTUYECKOE OXHIAHUE IO
JAHHOMY pacIpeiesIiCHUI0
5.3 Nmets npencTaBineHne o 3aK0HE OOJIBIIUX YHACET
54 HNmeTtp nipeacraBiieHuE 0 HOPMAIBHOM pacipeacieHur




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
Koa
6 Teopust BEpOATHOCTEH U CTATUCTHKA
[IpenacraBnenne MaHHBIX C  [OMOIIBIO Tabimm wu  guarpamm. CpenHee
6.1 apudmernueckoe, MeauaHa, HawOOJIbIIeE W HAMMCHbBIEGE 3HAYCHUS, pa3Max,
JTUCIIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CrnyualiHple SKCHEpUMEHTHI (OMBITHI) U CIOy4yallHble COOBITHSA. JeMEHTapHbIC
coObITHs (MCXOJbI). BeposTHOCTH CIydalHOTrO COOBITHSA. bBiHM30CTh YaCTOTHI U
6.2 BEPOATHOCTH cOOBITUH. Cily4ailHble OMBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITMH B OMBITaX C  PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITUSMH
6.3 Onepanuu Hax COOBITUSMHU: TIepecedyeHue, OObeIUHEHHE, MPOTHBOIOIOKHbBIE
. coObITud. narpammsl Ditnepa. @opmyna ca0xkeHUs: BEpOSATHOCTEN
64 VYcioBHas  BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  cirydailHOro
' skcriepuMenTa. @opmyna moaHoH BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KombOunaropuoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa
bunapublii cnyuyaliHbelii ONBIT (WUCIIBITAaHUE), YCIeX M Heynada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAaHUM 110 TiepBoro ycmexa. Cepust
HE3aBUCHUMBIX HcTbITaHul bepHyum
67 Crnyuaiinas BenumunHa. Pacnipenenenue BeposiTHOCTel. J{uarpamma pacnpeneineHusl.
' [Ipumeps! pactipeneneHnii, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYAHBIX BEJIMYMH: MATEMaTHYECKOE OXKHUJIaHHE,




JUCTIEPCUSl U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMs, B TOM YHCIE B 337a4ax U3 IOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXuJaHue OWHAPHOW CITy4ailHON BeMMYMHBL. MaTeMaTUYECKOE OXKHIAHUE CYMMBI
CIy4alHbIX BEJIMYMH. MareMaTu4eckoe OKHUJIAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHIH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 pPOojib B HayKe, Mpupojae u odmecTBe. Bribopounsbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPepBIBHBIX  CIy4alHbIX BedW4YuH. [loHSATHE O MIIOTHOCTH
pacnpezaeneHus. 3aJaun, IPUBOALINE K HOpMAIIbHOMY pacnpezenenuto. [lonstue o

HOpMAJIbHOM pacIpCacICHUU




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM O0CBOECHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

Brnanenne MeTtomamMu J0Ka3aTesNbCTB, alrOpUTMaMM pPELIEHHs 3ajad;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHAMM: OIpE/AEICHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0OKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSATh MX; YMEHHE (OpPMYIHPOBATH
o0paTHOE€ M NPOTHBOIOJIONKHOE YTBEP)KJIEHUE, MPUBOJAUTH IMPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIIL30BaTh METOJ MaTeMaTHYeCKOW WHAYKIUH,
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHHUS MPU PELICHUU 3a]ad, OLEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  pPACCY)KIEHUH; yMEHHE  OIEepUpOBaThH
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peabHbIX MPOLIECCOB M SABJICHUN M NPHU PELISHUU 3a/ady, B TOM YHUCIIE U3
JIpyTruX Yy4eOHbIX NPEAMETOB; YMEHHE OIEepUpOBATh HOHATUAMM: Ipad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH, YMEHHE 3a/1aBaTh U
ONMMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMU; HCMONb30BaTh Ipadbl Npu
pelIeHnH 3a1a4u

YMeHue onepupoBaTh MNOHATUSMHU: HATYPAJIBHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM IOKAa3aTelIeM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeseM,
jgorapudM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOTO 4YHUCIA,
OCTaTOK [0 MOJYJI0, PalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIETbIX, PAlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MCIIOJIb30BaTh MPHU3HAKK JEIUMOCTH, HAaUMEHbIIMH oOmmii
JenuTeNs W HauMeHblllee ofmee KpaTHoe, ainroputM EBkimmpa npu
pEIIeHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBIMOJIHATh BHIYMCICHUE 3HAUCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHalIbHBIX  BBIP@KEHUW;  yMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
IIOCJIEI0BATENIBHOCTh, apU(pMeTHYecKas MpOorpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarollass TIeOMETpHUYecKas MpOorpeccus;
YMEHHE 3a/aBaTh IOCJIEIOBATENIBHOCTH, B TOM UHUCIE C TOMOIIbIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHUE ONEepUpPOBATh MOHATUAMHU: KOMILICKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHUCJA, MOIYJb U  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECcKass M  anreOpauyeckas); yMeETb
IPOM3BOAUTh apuU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEIN;, OIEpUpPOBaATh
NOHATUSMU:  MaTtpuma 2x2 u  3%3,  onpenenuresib  MaTpUIIbl,
FEOMETPUUECKUI CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTeIbHbIC, CTENECHHbIC, JIOTapU(MUUECKUE, TPUTOHOMETPHUCCKUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHEHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IMOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb yPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHMS!, HEPABEHCTBA, UX CHUCTEMBI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3afad M 3aJad M3 PasziIMuHbIX objacteit
HayKH U pEabHOW KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMsS, 4YETHOCTh (YHKIHUH,
HEPUOJMYHOCTh (DYHKIMH, OrpaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GyHKIMM Ha MPOMEXYTKE, HENpepbhiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMHM, TIepBas W BTOpas MPOW3BOAHAS (YHKIWH, TEOMETPUYCCKUN |
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THepBOOOpasHas, OMNPEICIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOIO U KOMIIO3ULIUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QpyHKLIUHN; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JJIsl HUCCIeloBaHUA (DYyHKIUI, HAaXOAUTh HauWOOJIbLINE U
HauMEHbIINE 3HA4eHUs] (YHKUIUN; CTPOUTH TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; [PUMEHSTh
IIPOM3BOJHYIO NIl HAXOXKJIEHUS HAWIY4YIIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3HUECKUX 3a/ladax; HaXOJIUTh
IUIOIAAN U 00BEMBI (UIYp C HMOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs C MOMOIIBI0 AH(depeHInanbHbIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATUAMU: rpa@uK QyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIMSA (QYHKIMHA, JHUHeWHas QYHKIOUSA, KBajapaTHuHas (QyHKIUS,
pauvoHanmbHas (YHKLHMSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKLHMHU, MOKa3aTeslbHaAs U
jgorapupmuueckass (YHKIHUU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKIUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIIHMA, UCIIOIB30BaTh
rpaduky Uil U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 Jpyrux ydeOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KU3HU; BBIPAKATh
dbopMysiaMu 3aBUCUMOCTH MEXAy BEIUYMHAMU; HCIIOJIb30BaTh CBOMCTBA U
rpadukn (QyHKOUM A8 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pELIEHNU YpaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4MCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladydl U3 00JacTU yMHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA U UX
CHUCTEMbl MO YCJIOBHIO 3a/aud, HCCJIENOBATH IOJYYEHHOE pEIICHHE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHUE MOJCIUPOBAThH
peajibHble CHUTyallMd Ha S3bIKE MaTEeMaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33JauH, UCCIEN0BaTh
NOCTPOCHHBIE ~ MOJEIM C  HUCIOJb30BAaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH [TOIYUEHHBIN pe3yiabTarT

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaUMEHblIEe 3HAUECHUs, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yYMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
UHPOpPMALINIO, TPEACTABICHHYIO B TaOMUIaX, Ha AMarpammax, rpadukax,
OTPaKaIOIIy0 CBOMCTBA peajbHBIX MPOLECCOB U SIBJICHUMN; MPEICTABIATH
UHPOpPMALIMIO C MOMOIIBIO TAaONMIl M  JAMarpamMM; HCCIEA0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; rpa)Uyecku HCCIe0BaTb COBMECTHBIE
HaOJII0IEHUS C TOMOIIBIO JarpaMM pacCenBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMM: CIyYalHBIA OIBIT M Clly4alHOE
cOOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS, YMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIHOIB30BaHUEM TIpapUUYeCKHUX METOJO0B; MPUMEHSTH
bopMyINbl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH, (HOpMyiy MOJIHOM
BEpOATHOCTH, Gopmyny bepHymiu, komMOuHATOpHBIE (QaKThl ¥ (HOPMYIIHL;
OIICHUBAaTh BEPOSTHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSMHU:  CIy4YailHasi BEIMYWHA, PACIPENCIICHUE BEPOATHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, IUCIEPCHS W CTaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BENWYUHBI, (QYHKIUA  paClpelieNieHus] W IUJIOTHOCTH
PAaBHOMEPHOTO, MOKA3aTEJIbHOI0 U HOPMAJIBHOTO PACHpPEACICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN Ul PELUCHHUs 3a1ady;
3HAKOMCTBO C TIOHSTHUSMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BBIOOPOUYHBIX
WCCJICIOBAHMI, YMEHUE IPUBOUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yucel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPUPOBATH
MOHATUSIMUA: COYETaHWE, I[EePEeCTaHOBKA, YHCIO COYETAaHUM, YHCIO
MepecTaHoBOK; OWHOM HpBIOTOHA; yMeHHWE TPUMEHSATh KOMOWHATOPHBIC
bakThl M pacCyXIEHHUs ISl PEIICHHS 3a7ad; OICHUBATh BEPOSITHOCTH
pealbHBIX  COOBITHIA; COCTaBJIATH ~ BEPOSITHOCTHYKO  MOJEIb U
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pE3yIbTaT

YMeHnEe OICpHUpoOBaATH IIOHATUAMU TOYKa, npsmas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIUYHMHA YIJa, IUIOCKUI yroJ, IBYTPAHHBIN
yTOJI, TPEXTPAHHBIM YIOJI, CKPEIIMBAIOIIKMECA MPsMBIC, NApauIeIbHOCTD U
NEPIEHAUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJI MEXKIY NPSMBIMHU, YIOJl
MCKOY HpHMOﬁ U IUIOCKOCTBIO, YI'OJI MCKAY INNIOCKOCTAMH, paCCTOAHHUEC OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIHOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHUE OLICHHBATh pa3Mepbl OOBHEKTOB
OKPYXAaIOIIer0 MHpa; CTPOUTh MaTeMaTHYECKHE MOJEIH C MOMOUIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, peElIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbl, 00BEM (UTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mapajuienenunesa, mnpusMma, nupamuaa, ¢Gurypa ©U IOBEPXHOCTh
BpallleHusl, LUWIMHAP, KOHYC, wmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH THMPaMHJIBI, TPU3MBI, KOHycCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNUpaMuabl, PU3MBbl, LHIUHAPA,
KOHyca, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHHUS KOHyca W LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, NUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTH
BpalllCHUs, UX CEUEHHUs, B TOM YUCIIE C MTOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMynupoBaTh ONpeAeneHus] u3ydaeMmblX (UTYp, BBIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M WPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
ONpoBepraTh MX; YMEHHE TPOBOJAWTH KiIAacCUPUKAHMIO (GUTYp 10
pPa3IUYHBIM TPU3HAKaM, BBIIOJHATh HEOOXOAMMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS
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YMeHue  onepupoBaThb NOHATHSAMM:  JBWKEHME B  IPOCTPAHCTBE,
napajuleJIbHBI MEePEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue MM0A00Us, TOAO0OHBIE (QUIYpBl; yMEHHE
pacrio3HaBaTh paBHBIE W MMONOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOIIECHUS MpPU
pelIeHUH 3ajiay; HaXOJUTh T'€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOI,
II0IaAb, 00BEM) IPU PELICHUHN 33]Jau U3 JPYTUX yUeOHbIX IPEIMETOB U U3
peasbHOM JKM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHMUMHBI (JIHHA,
yroj, Mjouiaas, 00bEM, IUIOMAAb MOBEPXHOCTH), UCHOJB3YsI H3ydYEeHHBIE
GopMyIBI ¥ METOIBI, B TOM YHCIE: TUIOMIAIbh MMOBEPXHOCTH MUPAMUJIEI,
NMpU3MBI, KOHyCa, [HJIMHIpa, IUlomanas cdeppl; 00BEM  KyOa,
NPSMOYTOJIBHOTO TapaJIeNieNuIe;a, MHPAMUAIBl, TPU3MBI, [AIHHIPA,
KOHYcCa, 111apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue ornepupoBaTh MOHATHUSMHU: TMPSMOYTOJbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, pPAa3JIOKEHHEe BeKTopa Mo 0Oasucy,
CKaISIpHOE TPOW3BEJCHWE, BEKTOPHOE TIPOU3BEICHHUE, YTOJI MEXIy
BEKTOPAMU; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB
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YMeHne BbIOUpaTh MOAXOSAIINN METOA IJIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHUH TMPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAacloO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKH



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JIeHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypajIbHON CTENEHU
14 Crenens ¢ uensiM nokaszarteneMm. CTeneHb C palMOHAIbHBIM NOKa3aTeneMm. CBOMCTBa
' CTEIEeH
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYIHBIC U HATYpPAIbHBIC JOTApH(PMBI
JeiictButensubie uyncia. Apudmernyeckue omnepanuu ¢ IeHCTBUTEIBHBIMU YHCIAMHU.
1.7 = IlpubnuxéHHbIe BBIYMCICHUS, MIPaBUJIa OKPYTJICHUS, IPUKUIKA U OLEHKA pe3yJibTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BhIpaxeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1  llensle  1poOHO-pallMOHANIEHBIE YPAaBHEHUS
2.2 | VppauuoHanbHblEe YpaBHEHUS
2.3 = TpuroHomerpuueckue ypaBHEHHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPAaBHEHHS
2.5  Lemnsie u q1poOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HppaunoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMUUECKUE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEeHCTBA
2.9 = Cucrtemsl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEeHNH. OnpeaennuTens MaTpULbI
3 OyHKIWH U TpaduKu
31 OyHKMsA, cnocodbl 3amaHus QyHkuuu. ['padux dynkumu. B3aumHo oOpaTHbIe
' bynkun. YétHele u HeuéTHbIe QyHkmu. [leproanueckue GpyHkumum
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuumu. Hymm  dyHKmm.
3.2  IIpomMexxyTkum  3HAKOTOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (PYHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMU. Hanbomnpliee 1 HauMeHblIee 3HaYeHUE (PYHKIINH




Ha MPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM nokaszareneMm. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4  Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u Jorapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkiuid. CBoHcTBa (YYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 = Apudmerndeckas u reoMmerpuueckas rnporpeccuu. @opmya cI0KHbIX TPOLEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1  IlpousBognas Gpynkuuu. [IpousBoHbIe 2IeMEHTapHBIX QYHKINN
[IpumeHeHre mNPOM3BOAHON K HWCCIEAOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemymbl. HaxoxxaeHue HaumOONbIIEr0 M HAMMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOruKa
5.1 MHOXecTBO, orepanuy Haj MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 llpsAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 ~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpalllCHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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