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yueOHOro Kypca «BeposiTHOCTH M CTATUCTHKA.
ba3oBblil ypoBeHb»

st ooyuaromuxcs 10-11 kmaccos



MNOACHUTEJIBHAS 3AIITUCKA

Pabouas mporpamma ydeOHOro Kypca «BeposATHOCTH U CTaTUCTHKa»
6azoBoro ypoBHs aisi oOyuaromuxcs 10 —11 kimaccoB paspaboTaHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOro  00pa3oBaTENbHOTO  CTaHAApPTa  CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpEOOBAHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIUNA POCCHUHCKOTO
oOpa3zoBanus. Peanmusanus mporpamMmbl oOecriedrBaeT OBJIAJACHUE KITIOUEBHIMU
KOMITETEHIIMSIMH, COCTABJISIIOIIMMHI OCHOBY JJISi CAMOPa3BUTHS U HEMPEPBHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYJIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIBbHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

VYyebubiii kypc «BeposiTHOCTH U cTaTUCTHKA» 0a30BOTO YPOBHS SIBISIETCSA
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpennHasHaueH st (OpMHUpPOBaHUA y OOydYarOIMIMUXCS
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YUYCHUsl CIyYalHBIX COOBITUM, BEIUYUH U
npoiieccoB. [lpu u3yueHum Kypca 00OTramaroTCs NPEICTABICHUS YYAIIUXCS O
METOJIaX UCCIIEI0BAHUS U3MEHUUBOTO MUPA, Pa3BUBACTCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MATeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxkanue Kypca HalpaBJICHO Ha 3aKPEIUICHUWE 3HAHUU, MOJYYEHHBIX MPU
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIAYy HHUMU HAa BAXKHBIX IPUMEPAX, CIOXKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cootBeTcTBUM ¢ yKa3aHHBIMH ILIEJSIMH B CTPYKType YueOHOro Kypca
«BeposTHOCTh U CTaTUCTHKA» CpeHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEYIONTME OCHOBHBIE coJiepkarenbHble nuHUU: «CiaydaliHble COOBITUS U
BEPOSTHOCTHY, «CiydaiiHbIe BEJIMUUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro dYacTp Kypca 3aHMMAe€T HM3YYEHHE TE€OMETPUYECKOTO U
OMHOMUATILHOTO paCMpeIeNICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaMU
— MOKA3aTeJIbHBIM U HOPMAJIbHBIM PaclpeacICHUSIMH.

Conepxxanne nuHUM «CiydaifHble COOBITHST M BEPOSTHOCTH»  CIYXKHUT
OCHOBOW 711 (DOPMHUPOBAHMS TPEACTABICHUA O PaCIpEACICHUN BEPOSITHOCTEH
MEX/ly 3HAUCHUSIMU CIyYailHBIX BEJIMYMH, a TaKXKe dTa JIMHUS HEoOXOoJuMa Kak
0aza Uil M3y4eHHs] 3aKOHa OOJBIIUX YHCcel — (PYHIaMEHTaJIbHOTO 3aKOHA,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE W HMEIONIETO0 MAaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBLHOM
dbopMe ¢ MUHIMAJTLHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOTO (hopMaIn3Ma.

Tembl, CBsI3aHHBIE C  HEOPEPBIBHBIMH  CIIyYallHBIMH  BEJIMYMHAMH,
aKIECHTUPYIOT BHUMaHHUC IITKOJIPHHKOB HA OINHWCAHUW W HM3YYCHHM CIydalHBIX
SIBIICHUI C TOMOIIBI0 HEMPEPBIBHBIX (QyHKIMA. OCHOBHOE BHUMAaHUE YICISICTCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpeaelieHUsIM, TPH 3TOM MIPEaoJiaraeTcs
O3HAKOMHTEIFHOE H3y4eHHEe MaTepuaia 0e3 JOoKa3aTeNbCTB MPUMEHSIEMBIX
¢axToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBiienrie JaHHBIX C MOMOIIBIO Tabiauy u auarpamm. CpenHee
apudmeTnyeckoe, MeAnaHa, HauOOJbIIee M HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCIIEPUMEHTHI (OTIBITHI) U CITy4alHbIE COOBITHSA. DIeMEHTapHbIE
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHS. biu3ocTs 4acToThl U
BeposiTHOCTH ~ coObiTuil.  CilydailHble  ONBITBI € PaBHOBO3MO>KHBIMU
JIIEMEHTAapHBIMU  COOBITUSAMU.  BepodATHOCTM  COOBITMII B ONBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu HaJ COOBITUSIMU: TIEpeceYeHUE, 00BEIUHEHNUE, TPOTUBOMOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSATHOCTEM.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydaillHOTO
skcniepuMenTta. dopmyina nonHoi BeposiTHocTU. HezaBucumblie cOOBITHS.

Komb6unaropaoe npasuno ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucno
couetanuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciy4ailHblil ONBIT (MCOBITAHKE), yClieX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHObITAaHUW [0 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas  BenmunHa. Pacnpenenenne  BeposAtHocten.  Jlmarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHCIE, F€OMETPHUYECKOE WU
OMHOMMAJIBHOE.

11 KJIACC

UucnoBple  XapaKTEpPUCTUKHA  CIyYalHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OKMJIAHUE, JUCIIEPCUs M CTAaHAAPTHOE OTKJIOHeHue. lIpumepsl mnpuMeHeHus
MaTeMaTH4YECKOr0 OXKUIAHUs, B TOM YHUCJIE B 3aa4ax M3 IOBCEIHEBHOM >KU3HM.
Marematnyeckoe oxujaHue OWHAPHOW CIydyallHOW BENMYMHBI. MaTteMaTudeckoe
OKMJIAHUE CYMMBI CIIy4allHbIX BEJIMYMH. MaTeMaThyeckoe OXUIAHUE U
JTUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMUATILHOTO PACTIPEETICHHM.

3akoH OOJBIIMX YHCE U €ro pojb B Hayke, MPUPOAE U OOIIECTBE.
Br160podHBIN METOT MCCIICOBAHUIA.

[Ipumepsl HENpephIBHBIX CIy4aWHbIX BeJIWYMH. lloHATHE O IUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOJALIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PacCIIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS IMPOrpamMMbl y4yeOHOro mpeaMera
«MareMaTnka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIETroCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJIE€Ha POCCHUUCKOro OOIIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA WMHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TpaKTaHCKOW UACHTUYHOCTH, YBAKEHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTEMAaTUYECKOU LIKOJIBL,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUN B JPYTrUX HayKaX, TEXHOJIOTHAX, chepax
SKOHOMHMKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
chOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOUAs 3CTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHN, paccyXIeHN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nuecKkoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnuuHbIM  cepam  mpodeccHOHANBHON — IEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeld mpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKCHUM BCEH JKU3HM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCTIUTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYphl, MOHMMAHUEM BIIMSHHUS
COITHAJIEHO-IKOHOMHYECKUX MPOILIECCOB HA COCTOSHUE MPUPOIHON U COLUATBHON
Cpedbl, OCO3HaHHEM TJIO0ATBHOTO XapakTepa dKOJOTHYECKUX  MpoliIeM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEeMaTHUCCKHX 3HAHWH JUIs pEIIeHUs 3ajad B
00JIACTH  OKpY’KAaIOIICH Cpeibl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLCHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO O3HAHMA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAykKH MW  OOIICCTBCHHOM IPAKTUKHA, ITOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak c]epbl 4YeloBeYeCKOW IesATCIbHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH IS DPA3BUTHS I[MBWJIM3AIMH, OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYypOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IMPOCKTHYIO M HCCJICIOBATEIBCKYIO JCATCIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie pe3yJabTaThl OCBOSHUSI MPOTPAMMbl YYEOHOTO TpenMera
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OeliCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeUusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHLIMU OellCMBUIMU.

1)  Vuueepcanvmvie  nosnaeamenvuvle — Oelicmeus, — 0Oecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NpOYeccos odbyuarowuxcsa (oceoenue
Memoo08  NO3HAHUSA  OKpyJcarowe2o  mupa;  NpUMEeHeHue  J102U4eCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue AeiicTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXAY MOHATUAMH; (OPMYITHPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeoOpPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIHUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibcKue AeiicTBUS:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOUIME MPOTUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHHPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0OBeKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBaHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeit:

e BBIABIATH AehUIUTH UHGOPMAIIUU, NTAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BbIOMpaTh UH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH WH(OpPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh UHGOPMAIIUIO, TPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITENILHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie = KOMMYyHUKamueHvle  Oclicmeus,  0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0J1€ 00CY>KJIeHHUS 3a7aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIAEMOM TEMBI,
poO0JIeMBbl, penaeMoil 3a/1auu, BHICKA3bIBaTh UJICH, HAIlCJICHHBIE HA TTOUCK
pELICHMs; COMOCTaBISATh CBOUM CYXIECHHS C CYXACHUSIMHU APYTHX
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3jIduyuMe U CXOJCTBO IO3HIIHMA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NOPEACTaBIATh  PE3yJbTaTbl  pEHIeHUs  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJOBaHMsSI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyanunuecTno:

3)

NOHMMATh W HUCIOJb30BaTh  MpPEUMyIIECTBA  KOMaHJIHOM U
WHIMBUTyaJIbHON pabOThI pU pelIeHUU yueOHBIX 3a/1a4; MPUHUMATD 11EJTb
COBMECTHOM JICSTEIBHOCTH, IUIAHUPOBAThH OPTaHMU3AIMI0O COBMECTHOM
paboThI, pacpeAenaTh BUII paboT, TOTOBAPUBATHCS, 0OCYKAATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIIOBLIX (popMax paboThl (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTUMU YICHAMH KOMAH]IbI;
OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamueHwle Oeticmeus, obecneuugarom

qbopmupoeaﬂue CMbBICII06bIX YCNAHOB0K U IHCUZHEHHBIX HABBLIKOB IUHHOCNIU .

Camoopranuzanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIIECHUs 3a7a4u, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIBb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pediekcMr Kak OCO3HAHUS
COBEPILIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB,;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpoliecca H
pe3yJsibTaTa pelieHus MaTeMaTUYeCKOMN 3aa4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHUH
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBSICHATH
NPUYUHBI JOCTUKEHUS WIM HEJOCTHXKCHHS pPe3yJbTaTOB JNESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KITACC

YuTaTh U CTPOUTDH TAOJIUIIBI U TUATPAMMBI.

OnepupoBarh  MHOHATHSAMHU:  cpeAHee  apudMeTHYECKoe,  MeJuaHa,
HauOoJIbIIIee, HAMMEHBIIIEE 3HAaUYCHUE, pa3Max MaCcCHUBA YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSMU: CIYYaHBIM SKCIIEPUMEHT (OMNBIT) U CIydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIM HMCXOMd) CIYy4aillHOTO OIBITa;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CIIy4ailHBIMHU COOBITHSIMHU,
HAaXOJWTh W CPaBHUBATH BEPOSTHOCTU COOBITUH B U3YUYCHHBIX CIyYalHBIX
AKCIEPUMEHTAX.

Haxonute u ¢opMynupoBath COOBITHS: TIEpeceueHue U OOBEAMHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, TMPOTUBOIOJIOKHOE  JTAHHOMY  COOBITHIO;
MOJI30BAThCSL AUarpaMmaMu Jisepa u GopMylioN CII0KEHHUS BEpOSTHOCTEH Mpu
pEILICHUY 3a7ay.

OnepupoBaTh MOHITUSIMU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HAaXOJWUTh BEPOSITHOCTH C MOMOLIBIO MPAaBUJIA YMHOXKEHUS, C IOMOILIBIO JepeBa
CJIy4alHOTO OIIbITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPHU PEIICHUH 3a/ad.

OnepupoBaTh NOHSATHUAMH: HCHBITAHUE, HE3ABUCUMBIEC HCHBITAHUS, CEpUA
UCIBITAHUM, yCIeX U HeyJada, HaXOJUTh BEPOSITHOCTH COOBITUH B CepuHU
HE3aBUCUMBIX HCTBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOAUTh BEPOSITHOCTUA COOBITUI B
CEpUHU UCTIbITAHUU bepHyIu.

OnepupoBaTh  TMOHATUSAMH:  CiIydailHasg  BEJIIMYMHA,  PACHPEACICHUE
BEPOSITHOCTEN, TMarpaMmMa paciupeaeacHusl.

11 KUIIACC

CpaBHUBaTh  BEpPOSTHOCTM  3HAYEHUM  CIAyYallHOM  BEIWYUHBI  TIO
pacnpeeseHUIO Ui € IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MAaTEMaTUUECKOTO OKHUAAHUS; TPUBOAUTH MPUMEPHI,
KaK MPUMEHSIETCI MAaTEMATHYECKOE OKHAAHUE CIyYalHOW BEJIWYUHBI HAXOIUTh
MaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

NmeTh npeacTaBiaeHUE 0 3aK0HE OOBIIINX YHCEIL.

NmeTs nipeacraBieHre 0 HOPMAJIIbHOM PACIPEAECICHNM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

JJeKkTpoHHbIE (IU(PPOBHIE)

Ne i/ Konrtpoasubie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 [IpencraBneHue JaHHBIX U ONMCaTENIbHAs 4 https://m.edsoo.ru/FO3BBNGHE
CTaTHCTHKA
CriyuaiiHble OIIBITHI U CITy4aliHbIE
2 COOBITHS, OIIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.edso0.ru/036ZK3G0O8
3JIEMEHTAPHBIMH UCXOJaMU
3 Onepaiuiti H%H COBBITHAMH, CTOKEHHE 3 https://m.edsoo.ru/1X5YQJKCT
BEPOSITHOCTEN
YcioBHas BEpOATHOCTb, JEPEBO
4 CIIY9aifHOTO OTIBITa, (POPMYJIa ITOTHON 6 https://m.edso0.ru/MG7XWY915
BEPOATHOCTH U HE3aBUCUMOCTb COOBITHIA
5 DneMeHThl KOMOMHATOPUKU 4 https://m.edso0.ru/93EIMT4GW
6 Cepuu nocnie10BaTEIbHBIX UCIIBITAHUI 3 1 https://m.eds00.ru/B17GH8VYR
7 CrnyuaiiHble BEJIMUMHBI U paCIpENEICHUS 6 https://m.edso0.ru/W31256 YUQ
8 O06o0011eHne 1 cucTeMaTH3aIMsI 3HaHUH 5 2 https://m.edsoo.ru/F2NRENL5Z
OBLIEE KOJIMYECTBO HACOB 10 34 9 5

[TPOI'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aesioB U TeM DJyieKTpOHHbIE (LU (PPOBHIE)
Ne ni/mn Konrpoasnubie | IIpakrnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI padoThbI
M N
1 BTEMATINCCKOS OMHARHHE CiyRanion 4 https://m.edsoo.ru/NLUR2F4P4
BEJTMYHUHBI
2 Jlucriepeit it CTAHAAPTHOE OTKIOHEHIIE 4 1 https://m.eds00.r/9GOF3UXPG
CITy4allHOU BEJTMYHUHBI
3 3aK0H OOJIBIIUX YUCEIT 3 1 https://m.edso0.ru/3S0TJOXPH
H o
4 CHPCPHIBHBIE CLYHATHEIC BEMIHHIE 2 htps://m.edsoo.ru/UESKKBSEX
(pactipeneneHust)
5 HopwmanbHoe pacnipenenenus 2 1 https://m.edsoo.ru/\VV2IPEP5DW
IToBTOpEeHue, 0606
6 BTOPeHit merfe 1 19 2 https://m.eds00.ru/957SUT5BH
CUCTEMaTHU3als 3HAaHUU
OBHIEE KOJIMYECTBO YACOB I1O 31 2 3

I[TPOTPAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acos

KoHnTpoasHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
HU3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

[IpencraBnenue faHHBIX C

ITOMOLUIbIO TaOJIMI] U AUArpamMm

https://m.edsoo.ru/X01FENDXK

Cpennee apudmeTHIecKoe,
Me/iaHa, HauboJIbIIee U
HaMMEHBIIICE 3HAYCHUS,
pa3max, aucrnepcus,
CTaH/IapTHOE OTKJIOHCHHUE
YHUCJIOBBIX HAOOPOB

https://m.edsoo.ru/VAOA2PTHT

Cpennee apudmeTnieckoe,
MeauaHa, HanOoJIpIIee U
HaAMMCHBIICC 3HAYCHUA,
pa3Max, TUCTIEPCHs,
CTaHJIaPTHOE OTKJIIOHEHHE
YHCIIOBBIX HAOOPOB

https://m.edsoo.ru/Z51FE36YC

Cpennee apupmMeTnueckoe,
MearaHa, HaubobIlee U
HauMEHbBIIIee 3HAUCHUS,
pa3max, Iucnepcus,
CTaHJapTHOE OTKIIOHEHHUE
YHCIIOBBIX HAOOpPOB

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

CrnyuaiiHble SKCTIEpUMEHTBI
(OTIBITHI) U CITy4alHbBIE

https://m.edsoo.ru/AINJUIJ4NP



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP

COOBITHS. DIIEMEHTapHbIE
COOBITUS (MCXOBI)

BeposiTHOCTB citydaliHOTO
coObITHs. BepositHOCTH
COOBITHIA B OTIBITAX C
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMU

https://m.edsoo.ru/VDGN1P8BC

BeposiTHOCTSE CcitydaiiHOTO
coObITHs. [IpakTHueckas
pabora

https://m.edso0.ru/09MKZKCQS

Omneparuu HaJl COOBITHAMU:
nepecedeHue, 00beAMHEHNE
COOBITUH, TPOTHBOIIOJIOKHBIE
coObITHs. J{narpamMmel Ditnepa

https://m.edsoo.ru/V67CF8BE7

Onepauuu Hajl COOBITUSMHU:
nepeceveHue, 00beTMHEHHE
COOBITHI, TPOTHUBOIOJIOKHBIE
coObITHs. J{narpamMmel Ditnepa

https://m.edso0.ru/42385Y0OY2

10

dopmyJia CIOKEHUS
BEpPOSITHOCTEMN

https://m.edsoo.ru/FIXSI5WUU

11

VYcnoBHas BEPOSITHOCT.
YMHOK€EHNE BEPOSITHOCTEM.
JlepeBo ciy4aiitHOro
SKCIIEpUMEHTA

https://m.edsoo.ru/EOLOXO5WX

12

VYcnoBHas BEPOSITHOCT.
YMHOK€EHNE BEPOSITHOCTEM.
JlepeBo ci1y4aiitHOro
JKCIIEpUMEHTA

https://m.edsoo.ru/M\WVKFATOMAA



https://m.edsoo.ru/VDGN1P8BC
https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA

VYcnoBHas BEpOSTHOCT.
YMHOKEHUE BEPOSITHOCTEH.

13 - https://m.edsoo.ru/OQHYOESEZ
HepeBo ciryyaitHOro
IKCIIEPUMEHTA
14 @opMyita IOJIHOU BEPOSITHOCTH https://m.edsoo.ru/LCEG6ZMPV
15 dopMyita MOTHOW BEPOSITHOCTH https://m.edso0.ru/TOQZNAQWK
®opmyna NoaHOU
16 BeposiTHOCTH. HezaBucumsie https://m.edsoo.ru/ZEASE3LSV
COOBITHS
17 KonTponbnas pabora https://m.edsoo.ru/QE7Y9VSM9
18 Kombmnaroproe npasuo https://m.edsoo.ru/M14GFGMX6
YMHO>KEHUS
19 [lepecTanoBku 1 (axTOpUa https://m.edsoo.ru/U70877Q0F
20 Uucno coueranuit https://m.edsoo.ru/1XIFF1E4B
21 Tpeyrombi Iacians. https://m.eds00.ru/85QHGUUQ1
®opmyna OuHoma HerotoHa
bunapHbIi Cl1y4alHBII OIBIT
(ucnbITaHue), ycrex 1 Heyiaya.
22 HezaBucrmeblie ucneiTanus. https://m.edso0.ru/5SIHOG0QS
Cepus HE3aBHCUMBIX
WCTIBITAHUH J0 MEPBOro ycrexa
23 (Cepust HE3ABHCHMEIX https://m.eds00.ru/3PCK9YK51
ucneiTanuit bepuymmm
Cepust HE3aBUCUMBIX
24 nemsITarmi. lpakririeckas https://m.eds00.r/EM2ZKBNZ)
paboTa ¢ uCroIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIT
25 CrydaiiHasi BeTUIHHA https://m.edso0.ru/39X171L41



https://m.edsoo.ru/OQHY0ESEZ
https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9
https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ
https://m.edsoo.ru/39X17IL41

Pacnipenenenue BeposTHOCTEMN.

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

27 yMMil 1 HIPOISBEACIe 1 https://m.edsoo.ru/XX14INOX3
CIIy4aliHbIX BEJITMYUH
C

28 yMMil 1 HIPOISBEACIe 1 https://m.edsoo.ru/51IAVNGFKC
CIIy4alHbIX BEJITMYUH
[Tpumeps! pacnpesenenui, B

29 TOM YHCJIE TEOMETPUUYECKOE U 1 https://m.edsoo.ru/RG5J6BAAT
OMHOMHATTFHOE
[Ipumepsl pacnipeneneHui, B

30 TOM YUCJIE TEOMETPUYECKOE U 1 https://m.edso0.ru/7Q50MDWLL
OMHOMHATBHOE
[ToBTOpEeHME, 0000IICHHE U

31 . 1 https://m.edsoo.ru/EEALK6860
CUCTeMaTH3aIvsl 3HAaHUHA
IT 606

32 OBTOPEHIE, ODODIIEHIE 1 https:/m.eds00.ru/SMUXIFZ7V
CUCTeMaTH3aIusl 3HAaHUH

33 Hrorosas KOHTpoJIbHAS paboTa 1 https://m.eds00.ru/264X80RSM
I1 6006

34 OBTOPEHHE, 000 meHIfe " 1 https://m.edsoo.ru/ZMEM3LUEW
CUCTeMaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YHACOB I1O 34

[TPOI'PAMME



https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL
https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

11 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

Bcero

Konrtposabubie
padoTbI

IIpakTnyeckue
padoThbI

Jlara
H3yYeHHUs

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpeHme, 0000IICHNE,
CUCTEeMaTH3alHs 3HAaHHH.
Cry4aifHbI€ OTIBITHI U
BEPOATHOCTH CITy4aiHBIX
coObITuii. Ceprn HE3aBUCUMBIX
HCTBITAaHUN

https://m.edsoo.ru/XUPBX5564

[ToBTOpenue, 0600IICHHE,
cUCTeMAaTH3aIlns 3HaHUMH.
Crny4aiiHbl€ ONBITHI U
BEPOSITHOCTH CITyYalHbBIX
coObIThii. Cepun He3aBUCUMBIX
HACTIBITAaHUH

https://m.edsoo.ru/SRLS8AOSP

[ToBTOpenue, 060061IeHNE,
CHCTeMaTu3aIys 3HAHHH.
Crny4aifHbI€ OTIBITHI U
BEPOSATHOCTH CIyYaHBIX
coObITHii. Cepun He3aBHCUMBIX
HUCIIBITAaHUH

https://m.edsoo.ru/OMJHS2B6V

[ToBTOpeHnue, o6o0IICHHE,
CHCTeMaTu3aIys 3HAHH.
CrnyuyaliHbI€ OTIBITHI U
BEPOATHOCTH CIyYaHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
HACIBITAHUH

https://m.edsoo.ru/G86HDNKIO



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO

[Ipumepsl npuMeHEHU
MaTeMaTHYECKOTO OXKHIaHHS
(cTpaxoBaHue, JIOTEpEs)

https://m.edsoo.ru/DZPTOQPAOL

MareMaTH4eCKOe OKUTaHUE
CYMMBbI CﬂyqaﬁHBIX BCIIMYNH

https://m.edsoo.ru/ES8V3603X

Matematuyeckoe OKUuAaHUE
FEOMETPUUECKOTO U
OMHOMHUATBHOTO
pacrnpeaeieHuit

https://m.edso0.ru/GV6SR3B8B

MareMaTH4eCKOe OKUTaHNE
reOMETPUYECKOr0 U
OHMHOMMAJILHOI'O
pacrnpeaeieHuit

https://m.edsoo.ru/WB5870118

I[I/ICHepCI/ISI " CTaHAAPTHOC
OTKJIOHCHHEC

https://m.edsoo.ru/MHDAT G457

10

I[I/ICHepCI/ISI " CTaHAAPTHOC
OTKJIOHCHHEC

https://m.edso0.ru/OEQ95EOLY

11

Jucnepcuu reoMeTpuyecKoro
1 OMHOMHUAJILHOTO
pacnpeneneHus

https://m.edsoo.ru/QDOWXCAQV

12

[IpakTuyeckas pabora c
HCIIOJTb30BaHUEM DJICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/VUDVP7WRV

13

3aK0H OOJIBIINX YUCE.
Br10opounbIii MeTO
HUCCIICIOBaHUN

https://m.edsoo.ru/OJ6UJWKNJ

14

3aK0H OOJIBIINX YUCEI.
Br16opounblii MeTON

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



https://m.edsoo.ru/DZPTQPA0L
https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74

HUCCIIeI0OBAHUI

15

[IpakTuyeckas pabora c
UCTIOJIb30BAaHUEM AIIEKTPOHHBIX
Ta0IM1LL

https://m.edsoo.ru/ARR7TGAHFV

16

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/U60PWQJSX

17

[Ipumepbl HEPEPHIBHBIX
CIy4aiiHbIX BeanurH. OyHKIHS
MJIOTHOCTH Pacpe/ieICHUsI.
PaBHOMEpHOE pacnipeneneHue
M €T0 CBOMCTBA

https://m.edsoo.ru/Y6H0T4975

18

[IpuMmeps! HEPEpBIBHBIX
CIy4yalHbIX BeIM4rH. OyHKIUA
IJIOTHOCTH pacipeacicHusl.
PaBHOMEpHOE pacnipeneneHue
U €ro CBOMCTBA

https://m.edsoo.ru/EMWRNNSCH

19

3ajauu, NpUBOISALIUE K
HOPMAJIbHOMY
pacnpenenennto. OyHKIus
IUIOTHOCTH U CBOMCTBA
HOPMAaJILHOT'O PacIpeneIICHUs

https://m.edsoo.ru/UYVV78A6W

20

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TabIHIL

https://m.edsoo.ru/G5H74M8Y 8

21

[ToBTOpenwue, 0000ImIEeHNE 1
cHUCTeMaTU3alus 3HaHH.
OnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/M1M41HBDP

22

[ToBTOpeHwme, 0000ImIeHNE 1
CUCTEMaTH3alys 3HaHUH.

https://m.edsoo.ru/5ONNQF02G



https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5
https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G

OnucarenpHas CTaTUCTUKA

23

[ToBTOpeHnue, 0600IICHIE 1
cHUCTeMaTu3alurs 3HaHH.
OIBITHI ¢ PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUAMU

https://m.edsoo.ru/UR3GDQSUQ

24

[ToBTOpEHME, 0000IIICHNE 1
cHUCTEMaTH3alMsl 3HAHWA.
OMBITHI ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMU

https://m.edsoo.ru/Q5K28U14V

25

[ToBTOpeHue, 0600IICHNE 1
cUCTeMaTH3aIlus 3HAHUH.
Beruunciienue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
dbopmyn u rpadpuuecKuX
METOJI0B (KOOpAUHATHAs
npsimMasi, IepeBo, JuarpaMma
Diinepa)

https://m.edsoo.ru/ZUJHR430X

26

[ToBTOpenue, 06001IeHNE U
cucTeMaTH3anus 3HaHUi.
Brrunciienue BeposTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduUECKUX
METO/0B (KOOpJMHATHAs
npsiMasi, IepeBo, AnarpaMMa
Oitnepa)

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

27

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3als 3HaHH.
Brruncnenne BepossTHOCTEN
COOBITUH C IPUMEHEHUEM

https://m.edso00.ru/61S61FQ5S



https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S

dbopMy1 u rpaduIeCcKIX
METO/10B (KOOpIMHATHAS
npsimasi, IEpeBo, TuarpaMmma
Diinepa)

28

[ToBTOpenue, 0600IICHNE 1
CUCTeMaTH3alMsl 3HAaHHH.
Brruncnenre BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpaduvecKux
METOJIOB (KOOpAUHATHAS
npsiMasi, IepeBo, JuarpamMma
Diinepa)

https://m.edsoo.ru/I5GUWKU35

29

[ToBTOpEeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.
CrnyualiHble BeTMUUHBI U
pacrpeeneHus

https://m.edsoo.ru/OB10VDB1I

30

[ToBTOpenwue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.
Cny4JaiiHble BEJIMYHHBI U
pacnpeeneHus

https://m.edsoo.ru/KSOMS8IYPE

31

[ToBTOpeHnue, 0600IICHNE 1
cUCTeMaTH3aIlus 3HaHUH.
MareMaTHuecKoe 0XKHUIaHNE
CIy4aitHON BETMYHUHBI

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

32

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3alus 3HaHH.
MaremaTrnueckoe OxugaHue
CIIy4ailHON BEIMYHUHBI

https://m.edsoo.ru/QFVHKCYUS

33
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IMPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPOBEPsIEMOro .
pesybTaTa o0pa3oBaTe/IbHOI IPOrpaMMbl CpelHero 001ero 00pa3oBaHus
6 Teopus BEpOSATHOCTEN U CTATUCTHKA
6.1 Yurtath ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBbI
OnepupoBaTh  HOHATHAMH: cpenHee  apudMeTndeckoe, MeIHaHa,
6.2 HauOoJjblllee, HAWMEHbIIEe 3HAYCHHWE, pa3Max MaccuBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMM: CIY4YalHBIM SKCHEpUMEHT (OHBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIA HCXO.)
6.3 CIIy4alHOTO  OIBITA;  HAXOAUTb  BEPOSTHOCTH B  ONBITaX €
PaBHOBO3MOKHBIMU CIy4YallHBIMU COOBITUSIMU, HAXOAWTb U CPAaBHUBATbH
BEPOSATHOCTH COOBITUH B M3yYEHHBIX CIIy4ailHBIX SKCIIEPUMEHTAX
Haxomute u ¢dopMmynupoBaTth cOOBITHS: IepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs  JuarpaMMmaMu  Oitlepa U GopMysol  cioxeHus
BEPOSTHOCTEH MPH PEILICHUH 3a]1a4
OnepupoBaTb NOHATUSAMM: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HaXOJUTh BEPOSITHOCTH C MOMOUIbIO MpaBUiIa YMHOXKEHHS, C
MOMOIIBIO J€PEBA CIYYAHHOIO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI TP PEIICHUH 3314
OnepupoBarh MOHATHSIMU: UCIIBITAHNE, HE3ABUCUMbIE HCTIBITAHUS, CEPHS
6.7 UCTBITAaHUH, yCIIeX M Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIIBITAHUN JI0 TEPBOTO ycIieXxa, HaXOJIUTh BEPOSTHOCTH
COOBITHI B ceprH UCTIBITAHUN bepHyu
6.8 OnepupoBaTb MOHATHSAMM: ClOydaiiHas BEJIMYMHA, PAacIpelelIeHUue

BEPOSATHOCTEH, TMarpaMma pacrpeaeeHus

11 KJIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI

NMpoBepPsieMOro .
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHusd
pe3yJbTara
5 Teopust BEpOSATHOCTEH U CTaTUCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH 3HAUEHUM  CIIy4allHOM  BEJIMYMHBI IO
' pacnpeiesIeHUIO WK ¢ TIOMOIIBIO TharpaMm
OnepupoBarTh MOHSATHEM MaTEMaTHYECKOrO OXKUIAHUS, MPUBOJIUTH
59 IpUMEpbl  TOrO, KaKk MPUMEHsSEeTCS MaTeMaTU4Yeckoe OXHJaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMATHYECKOE OXXHIAHHE [0
JTAHHOMY pacIpe/IelIeHUI0
5.3 Nmetpb npeacTaBiaeHue 0 3aKOHE OOJIBIIINX YHCEI
5.4 Nmets npeacraBiaeHue 0 HOPMAJIBHOM PACIpeAeICHUN




ITPOBEPAEMBIE SJIEMEHTbBI COAEPKAHUA

10 KJIACC
IIpoBepsieMblii 3J1eMeHT COIePKAHMS
Kon
6 Teopust BEpOSTHOCTEH U CTaTUCTHKA
[IpencraBnenue  JaHHBIX C ToMmoumblo Tabauun W avarpamM.  Cpennee
6.1 apupMeTHyecKoe, MeJHaHa, HauOoJblllee M HaMMEHbIIEEe 3HAYEHUs, pa3Max,
JUCIEepCUs U CTaHAAPTHOE OTKJIIOHEHHE YMCIIOBBIX HA0OPOB
CrnyuyaiiHble SKCHEpUMEHTHI (OMBITHI) U ClydyailHble COOBITHUS. JIEeMEHTapHbIE
coObITHs (MCX0bI). BeposTHOCTH ciydaltHOro COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.  BeposiTHOCTH  COOBITHIA B ONBITAX C  PaBHOBO3MO)KHBIMHU
3JIEMEHTAPHBIMH COOBITUSMU
6.3 Onepanuu  Haja COOBITHAMH: TiepecedeHue, OObEJUHEHHE, MPOTUBOIMOJIOKHbIE
' coObITud. J{lnarpammel Ditnepa. @opMyiia ClI0)KEHHs BEPOSATHOCTEH
6.4 VYcnoBHasgs  BEPOATHOCTb.  YMHOXKEHHE  BEpOSTHOCTEH. JlepeBO  Ciay4ailHOTro
' sKcniepuMenTa. @opMyiia MoHoOM BeposTHOCTH. HezaBucuMbie coObITHS
65 KomOunatopHoe mnpasuino ymHOoxeHus. IlepectaHoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk [lackansa. ®opmyna 6uHoMa HeroToHA
bunapHplli ciaydaiiHbI ONBIT (MCHBITAHWE), yclex U Heynada. HesaBucumbie
6.6 ucnbiTanusd. Cepuss HE3aBUCHMBIX HCHBITaHMM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn
67 CnyuaitHas BenmuuHa. Pacnpenenenue BeposTHOCTEN. J(MarpaMMa pacnpeneneHusl.
' ITpumeps! pactipesieneHuii, B TOM YMCiIe TEOMETPUUYECKOE M OMHOMUAIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
5 Teopus BEpOSATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEpUCTHKU CIy4YailHBIX BEJIMYMH: MAaTEMaTU4ECKOE OXHJAHUE,




JUCIIEPCUSl U CTAHJIAPTHOE OTKJIOHEHHE. [Ipumepbl mpuMeHeHnss MaTeEMaTUYECKOTO
OKMJIaHUS, B TOM YHCJIE B 337a4ax U3 I[OBCEJHEBHOW XW3HU. MaTemaTuuyeckoe
OXUJaHWe OWHAPHOW CIlydallHOW BENWYMHBL. MaTeMaTudecKoe OKHIAHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUJAAHUE U JAUCIEPCHUS] T€OMETPUUYECKOTO

1 OMHOMHUAJIBHOTO PacIpeIeeHIH

3aKoH OOJBIIMX YUCEN M €r0 POJIb B HayKe, MPHUpoae U obmecTBe. BrIOOPOUHBII

5.2

METOJI UCCIIEIOBAaHUI

IIpumepsl  HenpepeIBHBIX — CIIydalHbIX  BeJM4YuH. [loHsATME O  IUIOTHOCTH
5.3 pacnpezenenus. 3ajaun, IPUBOJAIINE K HOpMaIbHOMY pacnpeaeneHuto. llonarue o

HOPMAaJIbHOM pacipeiesieHuu




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHNS K MPeIMETHBIM Pe3yIbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHusi

Bnanenne MerogamMM J0Ka3aTeNbCTB, aNrOpPUTMAMM pELICHHs 3ajad;
yMeHue (GOpPMYIHPOBAaTH W ONEPUPOBATH TOHATHAMH: ONpEACITICHHUE,
aKkcuoma, Teopema, CJIEACTBHE, CBOWMCTBO, IPU3HAK, JOKAa3aTeJbCTBO,
PaBHOCWIIbHBIE (OPMYIHMPOBKH;, NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ U TPOTHBOIIOJIOKHOE YTBEP)KIEHUE, NPUBOJUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTU4eCKOH MHIYKLUU;
IIPOBOJIUTH JI0Ka3aTeNbHbIE PACCYXKACHUS NPU pElIeHUH 3a/1ay, OLICHUBATh
JIOTMYECKYI0  NPaBWJIBHOCTb  pAacCyKIEHHUH; yMEHHE  OIepHpOBaTh
MOHATUSAMHU: MHOXECTBO, IOJAMHOXXECTBO, ONEpalMd HaJ] MHOXECTBAMHU;
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisi OMUCAHUs
peaJIbHBIX IPOLECCOB U SBJIEHUN M IPU PELICHUM 3aJa4, B TOM YUCIE U3
JIpYyruX Yy4eOHBIX NPEIMETOB; YMEHHE OIEPHpPOBATH MOHATHUSAMH: Tpad,
CBS3HBIN Tpad, AepeBo, IUKI, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTb W
ONMMCHIBaTh Ipadbl pa3IMYHBIMM CHOCOOAMM; HMCMOJIB30BaTh Ipadbl mpu
pelieHnu 3aaa4y

YMeHue omnepupoBaTh MOHATUSMHU: HATypaldbHOE YHWCIO, IEJ0e YHUCIO,
CTETICHb C IIEJIBIM TI0Ka3aTelieM, KOPSHb HATYPaJbHOW CTEIEeHHU, CTETICHD C
palliOHAJIBHBIM ITOKAa3aTCJIEM, CTCICHL C HeﬁCTBHTeHBHLIM II0Ka3aTciieEM,
jmorapudM dYHCIA, CUHYC, KOCHHYC M TaHTCHC IPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYII0, PAlMOHAIBFHOE YHCIO, HPPAIMOHATBHOE YHCIO,
MHO’KECTBA HATypalbHbBIX, IENbIX, PAIIMOHANBHBIX, TEHCTBUTENBLHBIX YUCEIL,;
YMEHHE WCIIOJIb30BaTh TMPU3HAKU JEIMMOCTH, HaWMEHBIINH OO0Imui
JenuTeNh W HauMeHblllee oOmee KpaTHoe, anroput™ EBkmuaga mpu
pelIeHnr 3a/1ay; 3HAKOMCTBO C Pa3JIUYHBIMHU TO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHUA; YMCHUC BBIINNOJIHATHL BBIYHUCICHUC 3HAa4YEeHUH U npeo6pa303aHH51
BBIPQXEHHUI CO CTEMEHSAMH W JorapudMamu, mpeoOpa3oBaHUsi IPOOHO-
panruoOHaJIbHBIX BBIpa)KeHPIfI; YMCHHUE OIICpHUPOBATH IIOHATUAMMU.
MOCIIC/IOBATEILHOCTh, apu(MeTHYecKas MPOrpeccus, TeoMeTpHUYeCKast
mporpeccusi, OECKOHEYHO YOBIBAIOIAs TeOMETpPUYEcKas IPOTPECCHS;
YMEHHE 3aJaBaTh TIOCJIEIOBATEIILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpPMYI; YMEHHE ONEPUPOBATHh MOHATHUSMHU: KOMIUJIEKCHOE
YHUCIIO, COMPsDKEHHBIE KOMIUIEKCHBIE YHWCIAa, MOIYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4YHWclia,  (QopMa  3amucd  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKass W aireOpanyeckas); yMEThb
MPOU3BOJIUTE apuMeTnuecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;




MPUBOJUTH MPUMEPHI UCMOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2 u  3X3,  omnpeneautellb  MaTpUIIbl,
reOMETPUUYECKUN CMBICT ONpeeTuTeNs

YMeHue onepupoBaTh MOHSTHUSAMU: pPALMOHAIBHBIE, HUPPALUOHAIbHbIC,
MoKa3aTeJabHbIe, CTENCHHbIC, JIOTapu(MHUUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSAMHU:
TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CUCTeMa YpaBHEHMH W HEPaBEHCTB, pPaBHOCUJIBHOCTb YpaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHUE pelllaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOIIBI0 Pa3IMYHBIX NPUEMOB; pellaTh ypaBHEHHUS, HEPaBEHCTBA U
CUCTEMBI C MapaMeTpoM; IPUMEHATh YpaBHEHHsI, HEPABEHCTBA, UX CHCTEMBbI
JUISL pellleHus] MaTeMaTU4YeCKUX 3a/ad M 3aJad W3 pa3iMyuHbIX oOiacTeit
HayKH U peabHOM KU3HU

YMeHue omnepupoBarh HOHATHAMM: (QYHKIMS, YETHOCTh (YHKLUH,
MEPUOUYHOCTh (PYHKIUH, OrPAaHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTB
GyHKIMH, PKCTpeMyM (YHKIHMH, HAOOJbIIEe W HAMMEHBIICEe 3HAYCHHS
(GyHKINM Ha TPOMEXKYTKE, HENpepbhlBHAs (DYHKIUS, aCHMIITOTHI Tpaduka
¢yHKUMU, TepBas U BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUYECKUN U
¢u3znyeckuif  CMbICT  IPOU3BOAHON, IepBOOOpa3HasA, ONpeAeIEHHBIH
UHTErpaj; YMEHHME HaXOAWUTh AaCUMITOTHl rpaduka (yHKIHMH; yMEHUE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJCHNS, YACTHOTO U KOMIIO3ULIUU
(GbyHKIMHM, HAXOUTH YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIUU; yMEHUE
HaXOJUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIMH; YMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO I HCCleoBaHUsS (QYHKIUH, HaXoAUTh HauOoJbLIUE U
HauMEHbIIME 3Ha4YeHUs (QYHKUUN; CTPOUTHh TIpadUKH MHOTOYJIEHOB C
UCIOJb30BAHUEM  amlmapara MaTeMaTHYecKOro aHalu3a; IMPUMEHATh
MPOU3BOJIHYIO Ul HAaXOXKJICHHUS HAWIY4IIEero pelleHHs B NPUKIIAJHBIX, B
TOM YHCJI€ COLMATbHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/ladyax; HAXOAUTh
IUIOIAAN U 00bEMBI (GUTYp C MOMOIBIO MHTErpaja; IPUBOAUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJEIUPOBAHUA C MOMOUIbI0 auddepeHInanIbHbIX
YpaBHEHHI

YMeHue onepupoBaTh MOHATHAMU: rpaduk (YHKUIUHU, oOpaTHas (yHKLUS,
KOMITO3UIUS (YHKUMM, nuHeWHas GyHKOUs, KBaapaTU4Has (QyHKUHUSA,
panoHanbHass (YHKIHSA, CTENeHHas (YHKIUS, TPUTOHOMETPUYIECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTelbHas U
norapupmuueckass (YHKIHMHA; YMEHUE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKUIMH, BBITOIHATH peoOpazoBaHust rpaduKoB (YHKIMH, UCIIOIB30BaTh
rpaduKu JUIs U3y4YEeHHUs MPOLECCOB U 3aBUCHMOCTEH, MPU peIIeHUH 3ajay
W3 JIPYTUX YYeOHBIX TNPEIMETOBU 3a/a4 M3 PealbHOW JKU3HH; BBIPAXXaTh
(dbopMyIaMH 3aBHCHMOCTH MEX]y BEITMYMHAMH, MCIIOJIB30BaTh CBOWCTBA U
rpadukn (QyHKIUH 178 pelleHus ypaBHEHHMH, HEPAaBEHCTB U 3a4ady C
napameTpamu; Hu300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHNI ypaBHEHHWI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, IO U YacTH, Ha JBWXXEHHE, PabOTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJOTH, 33/1a4i U3 00JacTU YNpPaBICHHUS JHUYHBIMU M CEMEHHBIMU
(uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPaBHEHUS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHIO 3aJadd, HCCIEIOBATH IIOJyYEHHOE pEIICHUE |
OLIEHUBATh IPaBAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBaTh
peaJIbHbIE CHUTyallud Ha S3bIKE MAaTEMaTHUKH; COCTABJIATH BBIPAKCHHS,
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BaTh
MOCTPOCHHBIE ~ MOJENM C  HCIOJNB30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH ITOJY4EHHBIN PE3yIbTaT

YMeHue omepupoBaTh MOHSATHSMU: CpelHee apupMETHYecKoe, MEAWaHa,
HauOOoJbIIee W HAUMCHBINCE 3HAYCHHS, pa3Max, IUCIEPCUS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHEe H3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaInIo, MPEACTABICHHYI0 B TaONMIAX, Ha JUarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pealbHBIX MPOILIECCOB U SIBICHUMN; MPEACTABIAThH
uHOpMaLIMI0O € TOMOMIIbIO TaOJaMII M  JuarpamM; HCCIeA0BaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCJIE C NPUMCHCHHEM TpapuIecKuX
METOJIOB U 3JICKTPOHHBIX CPEACTB; IpadUUECKH HCCIICIOBATh COBMECTHBIC
HaOJII0JICHUS C TOMOIIBIO AUArPAMM PACCEUBAHUSA U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh IOHATHUAMM: CIIyYalHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHUSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C MCIIOJIb30BAaHUEM TpapUUecKUX METO/I0B; INPUMEHSATh
(GopMyJbl CIIOKEHUS M YMHOXEHMS BeposATHOCTeH, (opmyny MOIHOM
BEpOATHOCTH, Gopmyny bepHymian, koMOuHaTOpHBIE (DAaKTBI M (HOPMYIIHI;
OLICHUBATh BEPOSATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEpPHUPOBAThH
MOHATUSAMM:  CiIydailHas BEJIWYWHA, pACIPEIEICHUE BEPOSITHOCTEM,
MaT€MaTHYeCKOe OXHUAAHWE, JUCIEepPCUs W CTaHAApPTHOE OTKJIOHEHHE
CIlydalHOM  BeNMMYMHBL, (QYHKUUM  paclpeieneHuss W IUIOTHOCTH
PaBHOMEPHOIO, ITOKA3aTEIbHOIO U HOPMAJIBHOTO PAaCIpPEENICHUN; YMEHHE
HCIIOBb30BaTh CBOMCTBA M3YYEHHBIX PACIpPEACIICHUN U1 PELICHUs 3a1ad;
3HAaKOMCTBO C TMOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIeIOBAaHMI; YMEHHE MTPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qucel B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMEHHE OIEPHPOBATH
MOHATUSAMM: COYETAaHWE, IIEPECTAHOBKA, YHCJIO COYETAHWH, YHUCIO
nepectaHoBok; OMHOM HbIOTOHA; yMeHHME MNPUMEHSITh KOMOWHATOPHBIE
(bakTbl W pacCyXJE€HUs /s pelIeHUs 3ajayd; OLEHUBATh BEPOSITHOCTH
peabHbIX ~ COOBITHI;  COCTaBISATh  BEPOSATHOCTHYID  MOJENb H
MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YJIbTAT

VYMeHme OIICpHUPOBATH IIOHATUAMMU: TOYKa, npsamas, IIJIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA yIJa, IUIOCKUH yroJ, ABYTPAHHBIN
yroj, TPEXTPAHHBIN yroJ, CKPEIIUBAIOLIUECS IPSAMBIEC, MapauICIbBHOCT U
NEPIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, YIOJl MEKIY NPSAMBIMH, YrOJl
MEXy NPSIMOM M IIJIOCKOCTBIO, YTOJI MEXY INIOCKOCTAMH, PACCTOSIHUE OT




TOYKHU JI0 INIOCKOCTH, PACCTOSHHME MEXAY IPSIMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU; YMEHME HCIIOIb30BaTh IIPU PEIICHUM 3a1a4 HU3Yy4YCHHbIC
(akTel ¥ TEOpEMBbl IUIAHUMETPHUU; YMEHHUE OIICHHWBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILIET0 MHpa; CTPOUTH MATEMaTHYECKHE MOJCIHA C IIOMOILBIO
FEOMETPUUYECKUX IOHATHMM M BEJIMYMH, pEIIaTh CBSA3aHHBIE C HUMH
MIPAaKTUYECKUE 3a1a41
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YMeHue onepupoBaTh MOHATHUAMH: IUIOHIanb (GUTYpl, 00BEM (UrypHI,
MHOTI'OTPaHHUK, TPAaBWIbHBIA MHOIOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA,
KyO, mapajulelenunesa, Mpu3Ma, nupamuaa, ¢Gurypa ©U MOBEPXHOCTh
BpallleHUs, LUUIUHAP, KOHYyC, map, cdepa, miom@anb cdepsl, IUIOMIAIb
MOBEPXHOCTH NHPAMHbI, TPU3MbI, KOHYyCa, LMWIMHIApA, O00BEM KyoOa,
MPSIMOYTOJIBHOTO  NapajulelenuIesa, MNUPaMUAbl, IPU3MbI, LHIMHIPA,
KOHYyCa, Ilapa, pa3BEPTKA IOBEPXHOCTH, CEYECHHUS KOHyca M LWIMHIPA,
MapajuleJIbHbIE OCH WIA OCHOBAaHHIO, CEYEHHWE 1I11apa, IUIOCKOCTH,
Kacaromasicss cdepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUeE
MHOTOTpaHHUKa, H300pakaTh MHOTOTPAHHHUKH, (DUTYpBl U TOBEPXHOCTHU
BpalIEHUsl, UX CEUYEHHUs], B TOM YHCIIE C MOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSATH CBOMCTBA T'€OMETPUUYECKUX (UTYp, CaMOCTOSATEIHHO
(GhopMyIHpOBATH ONpEAETCHUS M3y4aeMbIX (DUTYp, BBIABHTaTh THIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX T'EOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIIN
ONpoBepraTb MX; YMEHHE TPOBOAHWTH KIACCHPHUKAIMIO GUTYp 10
pPa3IMYHbIM TMpPU3HAKAM, BBINONHIATH HEOOXOAMMBIE JOMOJHUTEIbHBIE
IIOCTPOECHHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyiesIbHbli MepeHOoC, CUMMETpUsi Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA00MsA, MOJO0HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (UTYpBl, B TOM YHCIE B TNPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOJIb30BaTh T€OMETPUYECKIE OTHOUICHUS TPH
pelieHnH 3a7ad; HaxXOIUTh T'€OMETPHUUYECKHE BEIMYMHBI (JUIMHA, YTOI,
IIoLIa1b, 00bEM) NP PEIIEHUH 3aa4 U3 APYTrUX y4eOHBIX MPEIMETOB U U3
peanbHON KU3HHM;, YMEHHE BBIYHCISATH T€OMETPUYECKHE BEITHMYUHBI (JTHHA,
yroj, IUIOMmaab, 00BEM, IUIOIAAb MOBEPXHOCTH), UCHONb3Yysd H3yYCHHbIE
¢dbopMysIBl M METOJbl, B TOM YHCIE: IUIOMIAIb MOBEPXHOCTH MUPAMUJIBI,
OpU3Mbl, KOHyca, LMIMHIpa, IUlomaab  cdepbl; 00bEM  KyOa,
NPSIMOYTOJIBHOTO  MapajulesienuIieaa, HUPaMHUIbl, TPU3MbI, LMIMH/PA,
KOHYCa, Il1apa; YMEHUE HaXOUTh OTHOLIEHHE 00BbEMOB OJOOHBIX (DUTYp
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YMeHue omnepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAS CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha 4YHUCIO, pa3joXKeHHe BeKkTopa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE IIPOU3BENIEHUE, YroJl MEXIY
BEKTOpPaMH; YMEHHUE HCIIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METO JUIst
pelIeHrs TeOMETPUYECKUX 3a/1ad U 3a]a4 APYTUX Y4eOHBIX MTPEIMETOB
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YMeHne BrIOMpaTh MOAXOASIINA METOJ JUTsl PEIICHUs 3aa9d; IIOHUMaHUE




3HaYMMOCTH MAaT€MaTHKH B H3YYCHHU TPHUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUW; YMEHHME paCllO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE NPUBOJUTH IPHUMEPHI MaTEMaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaTeMaTHYECKOU HAyKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IHO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

Kon
1 Hucna u BEIYMCIICHUS
11 Harypanbnsle u neinsie uyncia. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
12 Pamonanbupie  ymcna.  OOBIKHOBEHHbIE M JECATHYHBIE  JIpOOM,  IMPOILIEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuii KOpeHb HATypalbHOH cremneHu. [leiicTBus ¢ apudMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenslM nokasareneM. CTeneHb ¢ pallMOHAIBbHBIM IOKa3aTesneM. CBoiicTBa
' CTETECHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaiTuuHble U HATYpalbHbIE JTOraprUpMbI
JlelicTBUTENbHBIE ynCiia. ApupMeTHYECKUE ONepalluy ¢ ACHCTBUTEIbHBIMU YUCIAMHU.
1.7 | TlpubGmmxEHHbIC BHIYMCICHUS, TPAaBUIIa OKPYTJICHUS, TPUKUAKA M OIICHKA pe3yibTara
BBIYMCIICHU I
1.8 | TIpeobpa3zoBaHue BRIPAKCHHIA
19 | KommiekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u qpoOHO-palOHAIbHBIE YpaBHEHUS
2.2 | HppanuoHanbHbIE ypaBHEHHS
2.3 | TpuroHOMeTpHUYECKUE yPABHEHHUS
2.4 [TokazarenbHble U JorapuMHUUEcKre ypaBHEHUS
2.5 [enble u ApoOHO-pallnOHATIbHBIE HEPABEHCTBA
2.6 | HppammoHanbHbIE HEPABEHCTBA
2.7 | Tloka3aTenbHble U JJOTapHU(PMUUECKIE HEPABEHCTBA
2.8 | TpuroHomerpuueckue HepaBeHCTBA
2.9 | Cucrembl 1 COBOKYIMHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHWs, HEPAaBEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 | Marpuua cucteMbl TUHEHHBIX ypaBHeHUH. OnpeaenuTens MaTPHILIbI
3 OyHKIMH U TpaPuKu
31 Oynkius, cnocoObl 3amaHus ¢yHkimu. I'paduk QyHkunuu. BzanmHO 0OpaTHBIE
' ¢ynkuuu. YétHele n HeuéTHBIe pyHKUMU. [lepruoanyeckue GyHKIMN
OOnactp ompeneneHuss W MHOXeCTBO 3HaueHWd ¢QyHkumu. Hymn  dyaxuumm.
3.2 [IpoMeXyTKH  3HAKOIIOCTOSIHCTBA. [IpoMeXyTKH ~ MOHOTOHHOCTH  (DYHKIIUU.

MaxkcuMymbl 1 MUHUMYMBI pyHKinu. Hanbonbiee u HauMeHsblee 3HaueHNUE PyHKIUU




Ha MPOMEXYTKE

Crenennas pyHKUHMS ¢ HATypaJIbHBIM U 1I€JIbIM MoKa3zareneM. E€ cBoiicTBau rpaduxk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckue GyHKIIUU, UX CBOWCTBA U TpaduKu
35 [TokazaTenbHas u orapudmudeckas GyHKIIMH, UX CBOMCTBA U rpauKu
36 Touku pa3pbeiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoWcTBa PYHKINHI, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHU ITOCIEN0BATEILHOCTEN
3.8 | Apudmerndeckas u reoMmeTpuueckas mporpeccun. @opmyia CII0KHBIX MPOIEHTOB
4 Hauana maremaTndeckoro anaumsa
4.1 [TpousBoanas pynkuuu. [[pon3BoaHbIE AMEeMEHTAPHBIX (PYHKITHI
[lpuMeHeHHe TPOM3BOJHOM K WCCICIOBAaHMIO (YHKIMI HAa MOHOTOHHOCTh H
4.2 | skcrpemymbl. HaxoxaeHre HauOOJBIIEro W HAMMEHBIIErO 3HA4YCHUS (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoXecTBa U JIOTHKA
5.1 | MHoxecTBO, oniepaliy HaJl MHOKecTBamHu. J{uarpammel Ditniepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCT
6.3 | KomOunaropuka
7 ['eomerpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHoOrorpaHHHKH
7.4 | Tenau NOBEpXHOCTHU BpaIIEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HMHTEPHET






