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x. [lansmuno 2025
MOSICHUTEJBHAS 3AIIUCKA

PabGouass mnporpamma ydeOHOrOo Kypca «BeposSTHOCTb M CTaTUCTHUKA»
0a3zoBoro ypoBHs Juisi oOywarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOrO  CTAaHAApTa CPEIHEro
obmero oOpa3oBaHHs, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH,
NPEIBIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPATUIMA POCCUHUCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECHIEUYMBAET OBIAJEHUE KIFOYEBBIMU
KOMIETEHIIUSAMH, COCTABIJIAIOIIMMU OCHOBY Ui CAMOPA3BUTHS U HEMPEPBHIBHOTO
o0Opa3oBaHUsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS THYHOCTHA OOYJAFOIIIUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

VYuebnpiii kypc «BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOW miKosbl. Kypc mpenaHaszHadeH st GOpMHpPOBAHUA y OOydYarOIIUXCS
CTaTUCTUYECKON KyJbTypbl M TOHHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA JJIsl U3yYEHHs CIy4YalHbIX COOBITHH, BEIUYUH U
nponecco. [lpu m3ydeHunm kypca oOoramaroTcs NPEACTaBICHUS YYaIIMXCS O
METO/IaxX UCCIEN0BAHNS U3MEHUNBOIO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHue Kypca HanpaBJI€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MPH
M3y4YEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKJIYy HUMH Ha Ba)XKHBIX IPUMEpAX, CIOKETbI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LIEJSIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKA» CPEIHEW IIKOJIBI Ha 0a30BOM YPOBHE BBIJECICHBI
CJIEyIOIINE€ OCHOBHBIE coJepKaTesnbHble JUHUM: «CilydaiiHble COOBITHS U
BEPOSITHOCTUY, «CllydailHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

Baxnyro dYactb Kypca 3aHUMAaeT M3y4Y€HHE T€OMETPUYECKOTO U
OMHOMUAIILHOTO  paclpeiesieHuid W 3HAaKOMCTBO C MX  HENpPEpPbIBHBIMU
aHaJIoraMu — IOKa3aTeJIbHbIM U HOPMAJIbHBIM PACIIPEACICHUSIMMU.

Copepxanne nuHuU «CiydaliHble COOBITHSI U BEpPOSTHOCTH»  CIIYKHT
OCHOBOM i1 (pOpMUpOBaHUS TPEACTABICHUN O paclpeeieHuH BEpOSITHOCTEN
MEXAY 3HAUYCHUSIMHU CIIyYalHBbIX BEJIMYMH, & TAaKXK€ 3Ta JIMHUS HEOOXOJuMa Kak
0aza g HM3y4YeHHs] 3aKOHa OOJIbIIMX YHCcell — (YyHAAMEHTAIBHOIO 3aKOHa,



JEHCTBYIOIIEr0O B MpHUpoJe M OOIIECTBE M HMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. CaMm 3akOH OONBIIMX YHUCEN MpeAaracTcs B O3HAKOMUTEIbHOU
dbopMe ¢ MUHUMaTbHBIM UCIIOJIE30BaHUEM MaTEeMAaTHYECKOTO popMann3ma.

Tembl, cCBsi3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEJIWYHMHAMH,
AKLUEHTUPYIOT BHUMAHUE IIKOJIHHUKOB HAa OMHCAHUM W HM3YyUYEHUHU CIIydalHbIX
SBJICHUI C MOMOIIBI0 HENpPEpBhIBHBIX (PYHKIMH. OCHOBHOE BHUMAaHUE YJIENAETCA
MIOKA3aTEIPHOMY W HOPMAJIBHOMY pacIpeleleHUsIM, TPH 3TOM MpPeaIoaraercs
O3HAKOMHUTENFHOE M3yuyeHHWe MaTepuana ©0e3 J0Ka3aTeNbCTB MPUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha w3ydyenue kypca «BeposSTHOCT, U CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YacOB.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KIIACC

[IpencraBiienne JaHHBIX C MOMOIIBI TaOaull W guarpamm. CpeaHee
apudpmMeTHiecKoe, MeIuaHa, HaumOOJIbIIee W HAWMEHbBIIEE 3HAYCHUS, pa3Max,
JTUCTIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCTIEpUMEHTBI (OTBITHI) U CIy4alHbIE COOBITHS. DJIEeMEHTapHbIE
coObITHs (MCX0/Bl). BeposSTHOCTH ciiydaltHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposiTHOCTH ~ coObrtuii.  Ciy4aiiHble  OMBITBI C  PaBHOBO3MOXKHBIMU
AJIEMEHTApHBIMUA  COOBITHSIMH.  BeposiTHOCTHM  COOBITHII B ONBITaX €
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJ COOBITUAMU: TIEpecedeHre, 00beAMHEHNE, MPOTUBOIOI0KHBIC
cobbITusl. J{narpammsl Ditnepa. @opmyiia CIOKEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSITHOCThb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO Ciyd4arlHOro
skcriepuMenTa. @opmyiia MoTHON BeposSTHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropraoe mpaBuio ymHoxeHus. [lepecranoBku u dakropuan. Uucio
couetanuil. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YerieX U Heynada. HesaBucumblie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 TmiepBoro ycmnexa. Cepusd
HE3aBUCHUMBIX UCTIBITAHUN bepHyu.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositTHocTe.  Jlmarpamma
pacupeneneHus. Ilpumepsl pacnpeneneHuii, B TOM 4YUCIE, F'€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

UuciioBble  XapakTEPUCTHKU  CIyYalHbIX  BEJIWYMH: MaTeMaTU4ecKoe
OXXHWJAHUE, JUCIEPCUS W CTAHAAPTHOE OTKJIOHEHue. lIpumepsl mnpuMeHeHUs
MaTeMaTU4YECKOr0 OXKUJAHWS, B TOM YHUCJE B 3aJayax U3 MOBCEIHEBHOU JKU3HHU.
Marematnyeckoe OXujaHue OWHAPHOW CiIydaliHOW BEJIMYMHBI. MareMaTtudeckoe
OXXHUJIAaHUE CYMMBI CIIy4yallHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCIIEPCHS TEOMETPUYECKOr0 1 ONHOMUAIBHOTO PACIIPECICHHM.

3akoH OOJBIIMX 4YHCEN W €ro pojib B Hayke, NpUpoje U OOIIECTBeE.
Bri0opouHblii METOT MCCIETOBAHUIA.

[IpuMepbl HENPEPBIBHBIX CIy4YalHbBIX BeIWYUH. [loHATME O MIIOTHOCTH
pacrnpeneneHus. 3a1aud, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM paclpeIeICHUH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKON UICHTUYHOCTH, YBOXKECHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUAKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHIKEHUW B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pasiuuHbIM  chepaM  NpodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«MateMaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANTbHbIMU PeSYIAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  nosnaseamenvmvle  Oeticmsusi,  o0becneuu8aom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 o0byuarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarowe2o  Mupa,  HpUMEHeHUe  JI02UYEeCKUX,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeicTBU:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEeMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIUPOBAThH
OTpeNielICHUs]  MOHSATHUN; YCTaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKaAI, OCHOBAaHUS JUIsl OOOOIICHUS W CpPaBHEHHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHHMMATh, (QOPMYIUPOBATH M  MPEOOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISTh  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PElICHUs 3a7a4u, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM [IO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECHUCTBUUA W MBICIMTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTEHCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIIACC

Uurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBarb  MHOHATHSAMHU:  cpefaHee  apudMeTHYecKoe,  MeJIuaHa,
HauOoJblIIee, HAMMEHbBIIIEE 3HAUEHUE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATHSMU: CIYYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOe
cOOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBI HCXO0M) CIy4allHOrO OIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYalHBIMHU COOBITHSIMHU,
HAaXOJUTh W CpPaBHUBAThb BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIyYalHBIX
AKCIIEPUMEHTAX.

Haxomute u dopMmynupoBath COOBITHS: TEepeceyeHre U O00beIuHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, TPOTUBOIIOJIONKHOE  JIAaHHOMY  COOBITHIO;
M0JIb30BAThCSl AUarpaMmaMu Oisepa U GopMyJIoN CIIOKEHUS BEPOATHOCTEH MpuU
peleHnuy 3aaa4.

OnepupoBarh MOHATHUAMM: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C IOMOIIBIO NPABHUJIA YMHOXKEHHS, C IOMOIIBIO JE€peBa
CIIy4ailHOTO OTIBITA.

[TpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHUS MPU PEIICHUU 3a/1a4.

OnepupoBaTh MNOHATHSAMU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS
UCTIBITAHUHM, yCIeX M HeyJadya, HaXOJUThb BEPOSTHOCTH COOBITHMI B cepuu
HE3aBUCHUMBIX MCIIBITAHUN J10 IEPBOTrO YCIEXa; HaXOAUTh BEPOSITHOCTU COOBITHI B
CepUM UCTIIbITAaHUN bepHyIum.

OnepupoBaTh  MOHATUAMM:  ClIy4yaiiHass  BEJIMYMHA,  paclpeleieHue
BEPOSATHOCTEH, IMarpaMMa pacrpeaeIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTHM  3HAYEHUW  CIy4allHOW  BENWYMHBI  TIO
pacnpeieseHrI0 UK C TIOMOIIBIO TUAarpaMM.

OrnepupoBaTh NOHITUEM MAaTEMATUUECKOTO OKUAAHUS, MPUBOJAUTH TPUMEPHI,
KaK TMPUMEHSETCS MAaTeMAaTHUeCKOe OXKUJAHWE CIIyYailHOW BETWYMHBI HAXOUTh
MaTeMaTU4YeCKOe 0KUAaHUE M0 JaHHOMY paclpeIeNICHHUIO.

Nmets npecTaBieHne 0 3aK0He OOJIBIINX YHCEIL.

NmeTth npencTaBieHue 0 HOPMAJIbHOM pacpeIeSICHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KouanuyecTBO 4acoB
' HaunmeHoBaHMe pa3je/ioB U TeM JyiekTpoHHbIE (LU poOBbIE
n/ pasi KonTtpoibHble IIpakTH4eckue P (p )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThbI padoThbI
[IpencraBienue JaHHBIX U 4 bu6mmoreka [IOK
OomnucareabHasi CTAaTUCTUKA https://m.edsoo.ru/e0b7bOf1
CrnyualiHble ONBITHI U CIIy4aiiHbIE
COOBITHS, OTIBITHI C 3 1 bubmuoreka [JOK
PaBHOBO3MOXXHBIMHA https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapHBIMU UCXOJIaAMHU
Omneparuu HaJ COOBITHIMU, 3 bu6mmorexa [JOK
CJI0’KEHUE BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTB, IEPEBO
CIIy4aifHOro omnbITa, hopmyia 6 bu6mmoreka [JOK
MOJTHON BEPOATHOCTH U https://m.edsoo.ru/e0b7b0f1
HE3aBUCHUMOCTh COOBITUIN
bubnuorexa [JOK
DneMeHThl KOMOMHATOPUKH 4 1

https://m.edsoo.ru/e0b7bO0f1



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

Cepuu mocienoBaTenbHbIX

bubnunoreka [IOK

HUCTIBITAHU N 3 https://m.edsoo.ru/e0b7b0f1

Crny4daiiHble BETUYUHBI U 6 bubnuotexa [JOK

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

O060011IeHre U CUCTEMAaTU3 AL 5 bubmuorexa [{OK

3HaHUH https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I1O 14

[TPOTPAMME



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

11 KITACC

KoanuecTBo 4acoB

.N;_l HanmeHoBaHMe pa3/ie/ioB U TeM Beere Kontpoababie | TMpakraueckn 3;IeKTp0HHbIe (uu¢possbIe)
n/m | mporpamMmmsl paGoThi ¢ paGoThi o0pa3oBaTejibHbIE PeCypPChI
1 MaremaTuueckoe OKuaaHue 4 bubmuoreka [JOK
CIIy4ailHOM BEJTMYUHBI https://m.edsoo.ru/5tbeSdcl
) Jlucniepcust U CTaHAapTHOE 4 | bubmmoreka [JOK
OTKJIOHEHHE CIIyYalHOW BEJTUYUHBI https://m.edsoo.ru/5fbeSdcl
bubmunoreka LIOK
1
3 3axon bompumx Hmcen 3 https://m.edsoo.ru/5fbeSdcl
4 HenpeprbiBHble citydaiiHbie ) bubmuoreka [JOK
BEJIMYUHBI (pacrpeesieHus) https://m.edsoo.ru/5fbeSdel
bubmmorexa LIOK
H 2 1
> OPMAIILHOE pacTpeAeiIeHHA https://m.edsoo.ru/5fbeSdcl
[ToBTOpeHue, 06001IeHNE 1 bubnunorexa LIOK
6 . 19 2
CHCTEMATH3AaLNs 3HAHUMN https://m.edsoo.ru/5tbeSdcl
OBUIEE KOJIMYECTBO YACOB I10 14 ) 3

[NPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KouunyecTBO 4acoB DJIeKTPOHHBIE
]
ara u@poBbie
n/ | Tema ypoka KoHTpoJbHbIe IIpakTHyeckn A unpp
Bceero U3YYeHUs oOpa3oBaTte/ibHbIC
n padoThl e padoThbl
pecypcsbl
bub6mmorexa [JOK
[IpencraBneHne TaHHBIX C ITOMOIIBIO
1 https://m.edsoo.ru/25¢6d1
TaOJIUI ¥ TUarpaMm b
Cpennee apudmMeTnyeckoe, MeuaHa,
HanOOoJIbIIIee U HAMMEHBIIICE bubmuoreka [JOK
3HA4YCHUs, pa3Max, IUCIIEPCHs, 1 https://m.edso00.ru/dd0073
CTaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX 8d
HaboOpoB



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d

Cpennee apudmeTnueckoe, MeIuaHa,

HauOoJIbIIIeE U HANMEHBIIIEE bu6mmorexa [JOK
3HAYEHUs, pa3Max, Jucrepcus, 1 https://m.eds00.1u/98645f
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX 6c

HabopoB

Cpennee apudmeTnyeckoe, MeI1aHa,

HanOOJIbIIICe U HAUMEHBIIICEe bubmuorexa [[OK
3HAYECHUs, pa3Max, JUCIIEPCUs, 1 https://m.edsoo.ru/7¢9033
CTaH/IAPTHOE OTKIIOHCHHE YUCIIOBBIX a8

HaboOpoB

Ciry4aitHble SKCTICPUMEHTHI (OTIBITHI) bubmuorexa [{OK

U CITy4alHbIE COOBITHS. 1 https://m.edsoo.ru/347¢c1b

DnemMeHTapHbIe COOBITHS (MCXOIbI) 18



https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/347c1b78

BeposaTHOCTE Ciy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMH

bu6mmoreka [IOK

https://m.edsoo0.ru/64d752
44

BeposiTHOCTB CitydaitHOTO COOBITHSI.
[TpakTuueckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/5e8fa94
a

Omnepanuu Hajl COOBITUSIMMU:
nepeceueHune, 00beIUHEHNE COOBITHH,
HIPOTUBOIOJIOKHbBIE COOBITHS.
Junarpammsl Diinepa

bu6mmorexa [JOK
https://m.edsoo.ru/221¢62
2b

Onepanuu Haj COOBITUSIMU:
nepeceucHne, 00bETMHCHIE COOBITHIA,
MIPOTHBOIOJIOXHBIC COOBITHS.
Huarpammsl Diinepa

bubmuoreka [{OK

https://m.edsoo.ru/ccl0cle
2



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/cc10c1e2

bu6mmoreka [JOK

10 dopmyIa CI0KEHUS BEPOSITHOCTEN https://m.edsoo.ru/305736
5d
YcnoBHas BEpOSTHOCTh. Y MHOYKEHHE bubnuoreka [JOK
11 BepoATHOCTEN. JlepeBo CirydailHOro https://m.edsoo.ru/9a408d
JKCIIEPUMEHTA 25
YciioBHas BEPOATHOCTb. Y MHOXKEHHUE bubmmorexa [JOK
12 BEpPOSITHOCTEN. [lepeBo ciry4aitHOro https://m.edsoo.ru/ble76d
JKCIIEPUMEHTA 3a
VYcnoBHast BEpOSITHOCTh. Y MHOYKEHHUE bubnuorexa [JOK
13 BEpOATHOCTEN. JlepeBO CilydailHOro https://m.edsoo.ru/47fb6b
JKCIIEPUMEHTA 11
bub6mmorexa [JOK
14 ®dopMyIa MOJIHON BEPOATHOCTU https://m.edsoo0.ru/15941b
ec
bu6mrorexa [JOK
15 dopmyiia MOJHON BEPOATHOCTH https://m.edsoo.ru/a9ec13c

8



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/a9ec13c8

®dopmyIa NOJHON BEPOATHOCTH.

bu6mmoreka [JOK

16 https://m.edsoo.ru/e3ddSa
HezaBucumeblie coObITHS 0
bub6morexa [JOK
17 KoHnTtponbHas pabota https://m.edsoo.ru/29dc6e
b9
bu6mmoreka [JOK
KomMOuHaropHoe mmpaBuiio
18 https://m.edso0.ru/2270cf7
YMHOXKEHUS 0
bubmuoreka [{OK
19 [TepecTanoBku u paxTopuan https://m.edsoo.ru/d58ce6
dl
bu6mmoreka [JOK
20 Yucno coueranuii https://m.edso0.ru/7904df
b0
Tpeyronbnuk Iackana. @opmyna buomorexa [OK
21 https://m.edsoo.ru/fa47998
ounoma Herorona ¢
buHapHBII Cily4alHBIN OIBIT
(ucmpITaHME), YCTIEX W HEyMava. bubnmoreka [JOK
22 HeszaBucumpblie ucnbiranus. Cepust https://m.edsoo.ru/2e1{236

HE3aBUCHMBIX UCIIBITAHUH JIO IEPBOTO
ycrexa

8



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/2e1f2368

Cepus HE3aBUCUMBIX HCTIBITAHUNA

bu6mmoreka [JOK

23 https://m.edsoo.ru/e9572a
bepnynnu
68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
bubmunoreka LIOK
[IpakTrueckas padoTa ¢
24 https://m.edsoo.ru/f4al5al
HCITOJIb30BAHUEM DJICKTPOHHBIX 4
TaOJIHUIL h
bu6mmoreka [JOK
25 CrnyualiHas BelMYMHA https://m.eds00.ru/639be9
aa
. bu6mmoreka [JOK
Pacnipenenenue BepoITHOCTEH.
26 https://m.edso0o.ru/6dc7{f3
Huarpamma pacnpeneneHus 9
. bu6moreka [IOK
CyMMa ¥ pOoU3BEACHHUE CITyYaiHBIX
27 https://m.edsoo.ru/51b7ed
BEJIMYUH https://m.cdsoo.ru/>Ib/ed
Sf
. bub6mmorexa [JOK
CyMMa 1 Ipou3BeACHHUE CITy4YaitHbIX
28 https://m.edsoo.ru/c2757¢
BEJIMYUH
c3
[Tpumepsl pacnpeneneHuii, B TOM bubnuorexa [IOK
29 YHUCIIE TEOMETPUUYECKOE U https://m.edso0o.ru/91e080
OMHOMHAITBHOE 61



https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/91e08061

[Ipumepsl pacripeneneHuii, B ToMm

bu6morexa [JOK

30 UCHE TOOMETPIHEERoS 1 1 https://m.edsoo.ru/5afff05f
OMHOMHAIIBHOE
[ToBTOpeHME, 0000MEHUE 1 Bubmuorexa HOK
31 . 1 https://m.edsoo.ru/0f4d3cd
CHUCTEeMaTH3allHs 3HAHHU ;
[ToBTOpeHue, 06001IeHUE U Brbmrorexa OK
32 . 1 https://m.edsoo.ru/e01a3d
cUCTeMaTH3allus 3HAHUH o
bu6mmoreka [IOK
33 Hrorosas koHTposibHasA paboTa 1 https://m.edsoo.ru/a985ae
79
[ToBTOpeHME, 0000IMEeHUE 1 Bubmzorexa HHOK
34 . 1 https://m.edsoo.ru/1ddca5
CHUCTEeMaTH3allHs 3HAHHUI 0
OBILEE KOJIMYECTBO YACOB I10 14

[NPOTPAMME



https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0
https://m.edsoo.ru/1ddca5e0

11 KITACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne I
aKTHiec aTa uu¢poBbIe
n/ | Tema ypoka Bcee KoHTpoJbHbIe P A bp
KHe U3yYeHHs o0pa3oBaTte/ibHbIC
1| ro padoTbI
paﬁoTbI pecypcsl
[ToBTOpenue, 06001IeHNE,
cuctemarusauus 3HaHui. CiyyaiiHbie
OMBITHI M BEPOATHOCTHU CITy4YalHBIX 1 buomorexa LIOK
N ya https://m.edsoo.ru/430d330a
coObITHi. Cepun HE3aBUCUMBIX
VCIIBITAaHUI
[ToBTOpenue, o6o0IIEeHKE,
cucreMarn3anus 3HaHui. CiydaiiHble
. bubmmoreka [JOK
OIIBITHI U BEPOSTHOCTH CITy4alHbIX 1

coOpITuii. Cepun HE3aBUCUMBIX
VCTIBITAHU I

https://m.edsoo.ru/a573a292



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292

[ToBTOpenue, 06001IEHNE,

cucremarusauus 3Hauui. Ciryyaiinble
bubmmnorexa LIOK

OIIBITHI U BEPOATHOCTH CIIVUANHBIX 1
p y https://m.edsoo.ru/07a5e861

coObiTuii. Cepun HE3aBUCUMBIX
HUCTIIBITAHU N

[ToBTOpeHnue, 06001IeHNE,

cucremarusanus 3Hauui. Ciryyaiinble
bubmunoteka LIOK

OIIBITHI M BEPOSITHOCTH CIIy4Yal 1
BEPOATHOCTH CIyHAMHBIX https://m.edsoo.ru/32bc29bf

coOpiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU I

[Ipumeps! npuMeHeHust
bubnunoreka LIOK

MaTEMATUYECKOTO OKUIAHUS 1
a https://m.edsoo.ru/ea27084d

(cTpaxoBaHue, JoTepes)

Marematnueckoe 0KHIaHIE CYMMBbI bub6mmorexa [JOK

CIIyYallHBIX BEJIUYUH https://m.edsoo.ru/0adefe9e



https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e

MaremaTtnueckoe oXXugaHue

bubmuoreka [JOK

7 eoMe €CKOT0 1 OMHOMHAIILHOTO
[ COMETPITCCIOTO 1 DHHOMHAILHOT hitps://m.edsoo.ru/20de2fc2
pacrpeaeneHuit
MaremaTtnueckoe oxxugaHue
8 T€OMETPUUECKOTO ¥ OMHOMHUATILHOTO bubmmorexa [IOK
p 5 https://m.edsoo.ru/17b0e769
pacrpeaeneHui
9 Jucnepcus u cTaHAapTHOE bubnuorexa LIOK
OTKJIOHEHHE https://m.edsoo.ru/bec67{76
10 Jucniepcust u cTaHAapTHOE bubmmoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoOMeTpu4eCcKoro u bu6nuorexa LIOK
OMHOMHUAIBHOTO PACIIPEICTICHUS https://m.edsoo.ru/4b5a495¢
[IpakTrueckas pabora c
bu6mmoreka [IOK
12 MCITIOJIb30BAHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
Ta0IUI]
13 3akoH 6oapmMX ynces. BeioopouHslii bubmmorexa [JOK

METOJI UCCIIEJOBAHUIA

https://m.edsoo.ru/94ddc34a



https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a

3akoH 60X yncen. Beibopounsbrit

bubmuoreka [JOK

14
METOJI MCCIIENOBAHUI https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGmorera [IOK
P https://m.edsoo.ru/6c1d11a6
TaOJINII
bubmuoreka [{OK
16 Hrorosas KOHTpOJIbHAS paboTa
TOTOBA KOHTPOILHAL pabot https://m.edsoo.ru/7e3798f
[IpuMeps! HepepBIBHBIX CITyYalHbIX
17 BeJIMYuH. OyHKIUSA [IJIOTHOCTH bu6nuorexa LIOK
pacnpenenenus. PaBaomepHoe https://m.edsoo.ru/9f5b423d
pacnpenesieHue U ero CBOMCTBA
[IpuMeps! HEPEPBIBHBIX CITyYalHbIX
18 BeJMYMH. OYHKIUS ITIOTHOCTH bubmmorexa [JOK

pacnpenenenus. PaBHomepHoe
pacmnpe/eseHre U ero CBOMCTBa

https://m.edsoo.ru/b1c2712e



https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e

3ajauu, IpUBOASILINE K HOPMAJIbHOMY
pacnpenenieanto. OyHKIUA INIOTHOCTH

bubmuoreka [{OK

19
Y CBOMCTBa HOPMAJIbHOIO https://m.edso00.1ru/97¢1959
pacrpeneneHus
[IpakTuueckas pabora c
20 HUCIIOJIE30BAHUEM DIICKTPOHHEIX buGmnorexa [IOK
p https://m.edsoo.ru/1f1{9ad9
TaOJINII
[ToBTOpenue, o6o0IIEeHNE 1
21 cUCTEMaTU3allus 3HaHUH buGmorexa [IOK
’ https://m.edsoo.ru/72953f4c
OmnucarenbHas CTAaTUCTHKA
[ToBTOpEeHue, 0600IIEeHNE 1
22 cucTeMaTH3aIys 3HaHUH bubmorexa HOK
’ https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpEeHUE, 0600IIEHNE 1
” cuctemMaTu3anus 3HaHui. OTBITHI C bubmuorexa [JOK

PaBHOBO3MOYKHBIMH 3JICMEHTAPHBIMHU
COOBITUAMH

https://m.edsoo.ru/3fcbact9



https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9

[ToBTOpEeHUE, 0600IIEHNE 1
cucreMaTtusanus 3HaHui. OMbBITHI ¢

but6mmoreka [IOK

24
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSIMH
[ToBTOpeHnue, 0600IIEeHNE 1
CUCTEMaTU3alus 3HaHUMN.
75 Boruncnenue BeposiTHOCTEN COOBITUI Bbubmuoteka [JOK

C IpUMeHeHueM GopmyJ1 U
rpauIecKux METOI0B (KOOpIMHATHAS
npsiMasi, IepeBo, JuarpaMma Jitnepa)

https://m.edsoo0.ru/272910f5



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

26

[ToBTOpeHue, 060061IEeHNE U
cucTeMaTu3alus 3HaHUMU.
Brrancienue BeposTHOCTEH COOBITHI
C IpUMEeHeHueM GopMyJ1 U
rpaduyeckux MeTo0B (KOOpAUHATHAS
npsiMasi, IEPEBO, TUarpamMma Jusepa)

bubmunorexa LIOK
https://m.edsoo.ru/dc9ad6¢ca

27

[ToBTOpeHnue, 0600MIeHNE 1
cHUCTeMaTU3alus 3HaHH.
Boruncnenue BeposiTHOCTEN COOBITUIM
¢ mpuMeHeHueM hopmyIt u
rpaduyeckux MeTo0B (KOOpAUHATHAS
npsiMasi, IEpeBo, AUarpaMma Diinepa)

bubmuoreka [JOK
https://m.eds00.1ru/59641277



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpEeHME, 0600IIEHNE 1
CHCTEMAaTH3aLMsl 3HAHUIA.
Brruncnenue BeposaTHOCTEH COObITHI

bubmuoreka [JOK

28
C mpuMeHeHueM GopMyI U https://m.edsoo.ru/e71debed
rpaduuecKkux MeToI0B (KOOpAMHATHAS
npsimMasi, IEpeBo, TuarpamMmma Jusepa)
[ToBTOpEeHuE, 0600IIEHNE 1
29 cucreMaru3anus 3HaHui. CiyyaiiHble buommorexa OK
Y hitps://m.eds00.nu/00b2efb3
BEJIMYMHBI U PACTIPEICIICHHSI
[ToBTOpEeHnue, 06061IeHNE U
N N bu6mmoreka [JOK
30 cucremarusanus 3Hauui. Ciryuyaiinble

BCJIMYMHBI U paCIIpCACICHUSA

https://m.edsoo.ru/l1cc2df8f



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

[ToBTOpeHnue, 06061mIEeHNEe U

31 CHCTEMAaTHU3alIMs 3HAHWUH. 1 bubmuorexa [JOK
MaremaTH4eCcKOe OKUIAHUE https://m.edsoo.ru/acal298c
CIIy4ailHOM BEJIWYMHBI
[ToBTOpeHue, 0600IIEeHNE 1

1 cHUCTeMaTH3als 3HaHH. | bubmuoreka [JOK
MaremaTtnueckoe oXXugaHue https://m.edsoo.ru/640a8ebf
CIIy4yallHON BEJINYHMHbI

bubmuoreka [JOK
33 14 0 1
TOroBad ROHTPOILHAL paboTa https://m.eds00.ru/0fd6d597

34 [ToBTOpeHnue, 06001ImIEeHNE U | bu6mmoreka [JOK

CUCTEMAaTH3alMs 3HAHU N https://m.edsoo0.ru/5006273¢
OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

6

TeOpI/IH BePOHTHOCTeﬁ KU CTaTUCTHUKA

6.1

UnTtath U CTPOUTH TAOJHUIILI U JHATPAMMBI

6.2

OnepupoBaTh MNOHATUSMU: CpeaHee apudMeThdyeckoe, MeAuaHa,
HauOospIIee, HAUMEHbIIEe 3HAUYEHUE, Pa3Max MacCHBa YUCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh NOHATHUSMHU: CIIy4alHBbIM AKCHEPUMEHT (OMNBIT) U
cilyyaifHoe COOBITHE, JJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBII
UCXOJ) CIy4allHOTO OMbITa; HAaXOAWTh BEPOSTHOCTU B OIbITaxX C
PaBHOBO3MOXKHBIMH ~ CIIy4allHBIMH ~ COOBITHUSIMH, HaXOIUThb U
CpPaBHMBAaTh BEPOSATHOCTH COOBITMH B M3YyYEHHBIX CIIy4alHBIX

OKCIICPUMCHTAX

6.4

Haxomute u  ¢dopMmynupoBaTh  COOBITHSI:  IepecedeHHe |
O0ObETUHEHNE JaHHBIX COOBITHH, COOBITHE, TPOTHUBOMOIOKHOE
JAHHOMY COOBITHIO; TIIOJIb30BaThCsl JuarpaMMamu OJiliepa u

(bopMyII0#i CITOKEHHSI BEPOSATHOCTEH MPH PELICHUHN 33134

6.5

OHCpI/IpOBaTB MOHATHUAMU: YCJIOBHAA BCPOATHOCTb, HE3aBHCHMBIC
CO6BITI/I$I; HaxoAuThb BEPOATHOCTH € ITIOMOIIBIO ITpaBHJia YMHOXCHUS,

C MOMOLIbIO ACpPCBa cnyqaﬁHoro OIIbITa

6.6

[IpumeHsTh KOMOWHATOPHOE MPABUIO YMHOKEHUS IpPHU PELICHUU

3a1a4

6.7

OHepI/IpOBaTB INOHATHUAMU:. HUCIIBITAHHUC, HC3aBHMCHMBIC HCIIBITAHHA,
cepuda HCHBITaHHfI, yCenex W HEyJdada, HaAXOAUTb BECPOATHOCTU
COOBITUH B CEpUN HC3aBUCHUMBIX HUCIIBITAaHHI A0 TEPBOTO YCIICXA,

HAXOJIUTh BEPOSITHOCTH COOBITHIA B CEpUU HCIIBITAaHUH bepHymu

6.8

OnepupoBaTh MOHATUSIMM: Ciy4ailHasi BEJTUYMHA, pacHpeielieHHe

BEPOSITHOCTEN, [Marpamma pacupeeneHus




11 KIIACC

Kox
NpoBepPsieMO IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
ro o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01mero od0pa3oBanus
pe3yJbTarta
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUM  CIy4allHOM  BEJIMYMUHBI 10
pacnpeesIeHNIO UM ¢ TOMOUIBIO AUArpaMM
OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO 0XKMJIAHUS, IPUBOJUTD IIPUMEPHI
52 TOT'0, KaK IPUMEHSAETCS MAaTEMaTU4YECKOE OXKUAAHUE CIyYalHOW BEJIMYUHBI,
HaXOJUTh MATEMAaTUYECKOE O’KUJAHUE 110 JAHHOMY PacCIpeeIICHUIO
53 WmeTsb nmpeacTaBieHue o0 3aKoHe OOJIBIINX YUCET
54 HNmets npencraBieHrne 0 HOpMaabHOM PaCIpEeICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJTIACC
Ko IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
a
6 Teopus BEpOSTHOCTEN U CTATUCTHKA
6 [IpencraBieHre JaHHBIX C TOMOIIbIO Tabnauuy u  guarpamm.  CpenHee
. apupMeTHyecKoe, MeaMaHa, HauOoJblllee W HaMMEHbIIee 3HAYCHMs, pa3Mmax,
JUCTIepCcusl M CTaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyualiHble SKCIEPUMEHTHI (OMBITHI) U CIlydallHble COOBITHS. OJIeMEHTapHbIE
6 coObITHst (Mcxonbl). BepoaTHocTh ciywaifHOro coObIThs. Bim3ocTs 4acToThl U
5 BEPOSITHOCTH cOObITUN. Clly4aiiHbIe ONBITHl C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coOBITHSIMH.  BeposTHOCTM  cOOBITMH B ONBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMH
6. Onepanuu Hax COOBITUAMHU: TIepecedeHHe, OOBEAMHEHHE, MPOTHUBOMOIOKHEIE
3 coObITud. Jlnarpammsl Ditnepa. @opmyna caokeHUs: BEpOSATHOCTEN
VYcnoBHas BEPOSATHOCTb. YMHOXKEHHME BEpOSITHOCTEH. [lepeBo  ciryyallHOTO
4 skcniepuMmenTa. @opmyria moJHON BeposiTHOCTH. He3aBucrumpie coObITHS
6. Kombunatoproe mnpaBwio ymHoxeHus. llepecranoBku u akropuan. Ywmcio
5 couetanuii. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
6 bunapubiii ciyuyaliHblil ONBIT (MCMBITAaHUE), yCleX M Heyaada. HesaBucumble
6 ucnbiTanuss. Cepusi HE3aBUCUMBIX MCHBITAaHMM 10 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUI bepHyuimn
6. Crnydaiinas BenuuuHa. Pacripenenenue BeposaTHocTel. /luarpaMmma pacnpeneneHus.
7 [Ipumeps! pactipeiesieHnii, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHUAIBHOE

11 KIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble  XapaKTEpPUCTUKU  CIy4YaWHBIX  BEJIMYMH:  MaTeMaTHYECKOE
OKUJAHWE, IUCHEPCHS U CTAaHAAPTHOE OTKIOHEHHE. [Ipumepsl mpUMeHEHHS
MaTeMaTHYeCKOro OKHJAHUA, B TOM YMCIIE B 3aJadaX M3 II0BCEIHEBHOU
KU3HU. Marematuyeckoe OXuJaHue OWHApPHOM Cily4YailHOW BEJTUYMHBI.
MareMaTtnueckoe 0XHAAHUE CYMMBI CIy4YalHBIX BEIMYHMH. MareMmaTrudeckoe

OKHJIAHUE U JUCTIEPCHS TEOMETPUIECKOTO U OMHOMHAILHOTO pacipenesieHui

52

3akoH OOJBIIMX YHCEN U €ro poJib B HAYKE, IpUPOAC U 06IJ_ICCTB€.

Br100poYHBIN METOT MCCIIEOBAHUN

53

IIpuMepsl HENpepbIBHBIX CIy4alHbIX BeJW4YuH. [IoHATHME O IUIOTHOCTH
pacnpeneneHus. 3ajadd, NPUBOIALIME K HOPMAJIbHOMY DACIpPEACICHUIO.

[ToHsiTHE O HOPMAJILHOM pacHpeeICHUN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
nposepsieM
oro
TpeOOBaHM
A

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

Branenue meTonamu J0Ka3aTeNbCTB, aTOPUTMAaMU PEIICHHS 3a7a4; YMEHUE
dbopMynupoBaTh W OMNEPUPOBATH TMOHATUSIMH: OTPEIACICHUE, aKCHOMa,
TEOopeMa, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(GOpMYITUPOBKH; TPUMEHATH UX; yMeHHe GOpMyIUpoBaTh OOpaTHOE U
NPOTHBOMOJIOXKHOE YTBEPXKICHHE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
MCIIONF30BaTh METOJI MaTEMaTHUYECKON WHAYKIIMH; IPOBOIUTH JOKa3aTelbHbIE
paccyXJeHUs TpPH PEIICHUU 3a/1ad, OIEHUBATh JIOTUYECKYIO MPaBUIHHOCTH
pacCyKICHHUI; YMEHUE OlIepupoOBaTh [MOHATUAMU: MHOKECTBO,
MMOAMHOXECTBO, OmInc€palyvi HaJd MHOXKCCTBAMH; YMCHHC MHCIIOJIb30BaTh
TGOPCTHKO-MHOH(GCTBGHHBIﬁ amnrmapar Ajigd OonmrucCaHus pPCajibHBIX ITPOLECCOB U
SBJIGHUU U TIPU PEIICHUH 3a]1a4, B TOM YHCJIE U3 IPYTUX Yy4eOHBIX IPEIMETOB;
yMEHHE ONEepPUpOBATh MOHIATHAMU: Tpad, CBIA3HBIN Tpad, 1epeBo, MUK, rpad
Ha IUIOCKOCTH;, YMCHHE 3aJaBaTb W OIHUCHIBATH Tpadbl Pa3TUIHBIMU
crioco0amu; UCTIOIb30BATh Tpadbl MPU PEIICHUH 3a]1a4

YMeHne omnepupoBaTh IMOHATHUSMHU: HATypaJlbHOE YHUCIIO, MEJN0e YHUCIIO,
CTETIEHb C IIEJIBIM IOKa3aTelieM, KOPeHb HATYypajJbHOH CTEIECHHU, CTEIEHb C
palMOHATILHBIM TIOKa3aTelIeM, CTENCHb C JICHCTBUTEIBHBIM IOKa3aTeleM,
Jorapudm 4ucia, CHHYC, KOCHHYC U TaHT'€HC MPOU3BOJIIBHOTO YKCIIa, OCTATOK
M0 MOJIYJI0, PalMOHAIBHOE YHCIO, UpPpAIMOHATBHOE YHCIO, MHOXECTBA
HAaTypaJIbHbIX, HCJbIX, PpPallOHAJIbHBIX, HeﬁCTBHTeHBHLIX quceil; YMCHHUC
HCIIOJIB30BaTh IIPU3HAKU JOCIMMOCTH, HauMEHBIIIUHN 06HlI/II>'I ACIIUTECIIb U
HAUMCHBIIICC 0611166 KpaTHOC, aJIrOpUuT™M EBKJII/II[a npu pCUICHUM 3alday,
3HAaKOMCTBO C pa3JIMYHBIMH MO3UIHWOHHBIMHU CUCTEMAMU CUHHCIICHUA, YMCHHUC
BBEIIOJIHATL BBLIYHCIICHHE 3HAYCHUH U HpeO6p330BaHI/I5I BI)Ipa}KeHI/Iﬁ CcO
CTENeHAMH M JjorapudmMamMu, MpeoOpa3oBaHusi JIPOOHO-PAMOHATIBLHBIX
BBIDOKCHUI; YMEHHE ONCpUPOBATh MOHATHAMHU: IMOCJIECIOBATEIBHOCTD,
apudmeTnyeckas MPOTpPEcCHsi, TeOMEeTpUUYecKas Nporpeccusi, OECKOHEUHO
yOBIBaroIas reoMeTpuuecKas MIPOTPECcCus; yMEHHE 3a/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCIE C TMOMOIIBIO PEKYPPEHTHBIX (hopmyir;
YMCHHUC OICPHUPOBATH TOHATUAMU: KOMIIJICKCHOC YHCIIO, COHpSDKéHHBIG
KOMIUIEKCHBIE 4YMCJIa, MOJYJb W apryMeHT KOMIUIEKCHOro uucia, (opma
3aIllHCU KOMIIJICKCHBIX YHCEJI (FeOMeTqueCKaSI, TPUTOHOMCTPHYCCKAsA M
anreOpanveckas); yMeTh MPOU3BOJIUTh apu(METHUECKHEe JCUCTBUS C




KOMIIJICKCHBIMU YHCIIaMH, IIPpUBOJUTH MMPUMCEPHBI HUCITIOJIB30BAHUA
KOMIUIEKCHBIX YHCEJI; OINEpHpPOBaTh TMOHATHSMH: MaTpuma 2xX2 u 3%3,
OTIpeeNIUTENb MAaTPHIIbI, TEOMETPUUECKHI CMBICIT OTIPEAETUTENS

YMeHHe OmnepupoBaTh IMOHATUSAMHU: PpalMOHAJIbHBIE, HWPPALMOHAJIBHEIC,
MOKa3aTelbHblE, CTENEHHbIe, JorapuMUUYEcKue, TPUTOHOMETPUUECKHE
YPAaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSMH:
TOKJIECTBO, TOXJECTBEHHOE IpeoO0pa3oBaHKUe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB
U CHUCTEM; YMEHHE pellaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3iIM4HBIX IPUEMOB; peEIIaTh YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTHYECKUX 3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 00JIaCTe HAyKH M pealbHOU
JKU3HU

YMeHue onepupoBaTh  MOHATUSAMH:  (QYHKUHUS, UETHOCTh (PYHKLUH,
NEPUOTUYHOCTh  (DYHKIMHM, OTPAaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTD
¢yHKIMH, SKCTpeMyM (QYHKUUHM, HauOoJblIee W HaMMEHBIIEEe 3HAYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HempepbhiBHAs (DYHKIMS, acCHMOTOTHI Tpaduka
¢GyHKIMHM, TiepBas W BTOpas MPOU3BOAHAS (YHKIMH, TC€OMETPUYCCKHN U
(bU3UYECKU CMBICI TPOU3BOAHOM, IEPBOOOpa3HAs, ONPEICAEHHBIN HHTETPAT;
yMEHHE HaXOJUTh AaCHMNTOTHl rpaduka (YHKIUH; YMEHHE BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, MPOHM3BEICHUS, YACTHOIO M KOMIO3UIMU (YHKIUH,
HaXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky (QyHKIMM; YMEHUE HAaXOIHUThb
IPOM3BOJIHBIC AIEMEHTAPHBIX (PYHKILUI; YMEHUE HCII0JIb30BaTh MPOU3BOHYIO
Ui UcclenoBaHus (YHKIMHA, HAaXOAUTh HAWOONbIIME M HAMMEHBIINE
3HaYeHUs (PYHKIUH; CTPOUTh TpadMKd MHOTOWIEHOB C HCIIOJIb30BaHUEM
ammapara MaTeMaTHYeCKOTO aHajiu3a; MPHUMEHSATh MPOU3BOAHYIO JUIS
HAXOXKJCHUS HAWITYYIIETO PEIICHHUs B MPHUKIIAJIHBIX, B TOM YHCIE CONUAIBHO-
HSKOHOMUYECKMX W (HU3MYECKHX 3a]adax; HAXOJUTh IUIOMAaTd U OO0BEMBI
Guryp ¢ TOMOIIBIO HWHTErpaja; MPUBOIUTH HPUMEPHl MaTEMAaTHYECKOTO
MOJICJIMPOBAHUS ¢ TOMOIIBIO AU epeHIInanbHbIX YpaBHEHUH




YMeHue omnepupoBaTh MOHATHAMH: Tpaduk QyHKIMH, oOpaTHass GyHKIuS,
KOMITO3HMIMS  (YHKIMK, JWHEWHas QYHKIWA, KBajgpaTudHas (QYyHKIUA,
paunoHanbHas  (QyHKIUS, cTeneHHas (YHKIMS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTelbHas U
Jorapupmuueckas QyHKUUN; YMEHHE CTPOUTh TpapUKH U3YUEHHBIX (PYHKIUH,
BBINOJIHATH MpeoOpazoBaHust rpadukoB GYHKINH, HCIIONB30BaTh rpaduKu IS
U3yUYeHHs] TIPOLIECCOB M 3aBUCHMOCTEH, TpPU pPEIICHHH 3a1ad M3 JAPYTHX
y4eOHBIX MPEIMETOBH 33Ja4 M3 PEalbHOH JKW3HHW; BBIpAXaTh (OpMyJIaMu
3aBUCUMOCTH MEXJIYy BEIMYMHAMH, WCIIOJIb30BaTh CBOWCTBA W TpaduKu
(GyHKUMH Ul pelleHHsl ypaBHEHWH, HEPaBEHCTB M 3aJad C MapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA PELICHUN ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/Jadd pa3HbIX TUIOB (B TOM YHCJIE Ha
IPOLICHTHI, JOJIH U YaCTH, HA ABHKEHHE, Pa0OTy, CTOUMOCTh TOBAPOB U YCIIYT,
HAJIOTH, 3aJayd M3 OOJIACTM YNpPAaBICHHUA JIMYHBIMU W CEeMEWHBIMU
(duHaHCAMM); COCTAaBJIATh BBIPAKEHMS, YPAaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJayd, HUCCIEAOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh  IPABJIONOAOOHOCTh  PE3YJIbTATOB, yMEHUE  MOJAEIHPOBATH
peanpHble CUTyallMM Ha $A3bIKE MAaTEMAaTHUKH; COCTAaBJIATh BbIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBHUIO 3aJla4H, UCCIEN0BATH
IIOCTPOCHHbIE ~ MOJEJIM €  HCIOJb30BaHHMEM  ammapara  aiaredpsl,
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue omnepupoBaTh MOHATHAMHU: cpelHee apupMEeTHYecKoe, MeauaHa,
HauOobIlllee M HAaWMEHBIIEE 3HAYEHUs, pa3Max, IUCIEpPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Ha0Opa; yMEHHME U3BJIEKAaTh, WHTEPIPETUPOBATH
uHbOpMalMIO, TPEICTaBICHHYI0 B TaOdMIaX, Ha AuarpamMmax, rpagukax,
OTPaXKAIOIYI0 CBOMCTBA PpEaJbHBIX IPOLECCOB M SABJICHUHN; IPEICTaBIIATH
MH(POPMALIMIO C TIOMOLIBIO TAOJIHUI] ¥ TUarpaMM; UCCIIe0BaTh CTATUCTUYECKHE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM Ipa)uueCKUX METOI0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecKkd HCCIeI0BaTh COBMECTHbIE HAOIIONEHUS C MOMOILBIO
JMarpaMM pacCeUBaHUs U JIMHEMHOU perpeccuu




YMeHue onepupoBaTh MOHATHIMU: CIIy4alHBIM OINBIT U CllydailHOEe COOBITHE,
BEPOSITHOCTh CIIy4allHOrO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUECKUX METOJOB; MIPUMEHATh (GOPMYJbl CIOXKEHUSA U
YMHOXKEHUSI BEpOSATHOCTEH, (opMyny mONHOM BeposTHOCTH, (opMyiy
bepnynnu, xomOuHaTtopHble (GakTbl U (OPMYJIbI; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; YMEHHE ONepUpPOBATh MOHATHAMMU: Cly4yaiiHas BeTUYMHA,
pacrpezeiieHue BEpPOSITHOCTEH, MAaTeMaTU4EeCKOE OKHMJAHUE, IUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHHE CITyYailHON BETMUYWHBI, QYHKIMH pacrpenesieH s u
IUIOTHOCTH PABHOMEPHOIO, NOKA3aTEIBHOIO U HOPMAJIBHOTO PAaCIpeIeICHHN;
YMEHHME HCIOJB30BaTh CBOWCTBA M3YYEHHBIX PACHpPENEICHUM I PELICHUS
3ajjay; 3HAKOMCTBO C IIOHATHSMM: 3aKOH OOJIBIIMX YHUCEN, MEeTOJbl
BBIOOPOYHBIX HCCIEIOBAaHUN; yMEHHE MPHUBOAMTH IPUMEPHl IPOSBICHUS
3aKOHa OOJBIIMX YHCEN B MPHUPOIHBIX U OOIIECTBEHHBIX SBICHHSX; YMEHHE
OIEpUpPOBaTh TOHATUSAMU: COYETAHHE, IEPECTAHOBKA, 4YMCIO COYETaHUI,
YHCIIO0 TMepecTaHOBOK; OMHOM HpIOTOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE
GakThl M pacCyXACHHUsS Ul pElIeHUs 3a]ad; OLEHUBAaTh BEPOSTHOCTU
peanpHBIX COOBITHI; COCTaBJIATh BEPOSTHOCTHYIO MOJEIIb u
MHTEPIPETUPOBATH ITOYYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IpsAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMM YroJl, JBYTPaHHBIA YIOJI,
TPEXTPAHHBIM  YroJI, CKpPEIIMBAIOLIMECS IpsIMble, MNAapaUICIIBHOCTE H
NEePNEHANKYJSIPHOCTD MPSAMBIX M IUIOCKOCTEH, Yo MEXy HPSIMBIMH, YIroOJl
MEXy IPSIMOW M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH JO IIOCKOCTH, PACCTOSHHE MEXAY INPSAMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh NPU PEIIEHUH 3aJa4 U3yUYeHHbIe (haKThl
U TeopeMbl IUIAHUMETPUH; YMEHHE OLIEHHMBAaTh pa3Mepbl OO0BEKTOB
OKPY’KaIOIIEr0 MHpA; CTPOUTh MATEMaTUYECKHE MOJEIU C IIOMOIIbIO
F€OMETPUUYECKUX TIOHATHM M BEIWYMH, peIaTb CBSI3aHHbIE C HHUMHU
IIPaKTUYECKHE 3a0a4H
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (GUTYpbl, 00BEM (UTypHI,
MHOTOTPaHHMK, MPAaBUIbHBI MHOTOIPAaHHHK, C€YEHHE MHOTOTpaHHHKaA, KyO,
napajieNienune], npu3Ma, NupaMuia, (GuUrypa M IMOBEPXHOCTh BpAILCHHS,
IIMHAP, KOHYyC, map, cdepa, miomans chepbl, IUIomans MOBEPXHOCTH
NUPAMUJBL, MPU3MBI, KOHYyCa, LWIMHIpa, 00bEM Kyba, MNPSMOYTOJbHOTO
napajuleJIenuIe1a, MMpaMubl, IPU3MBI, WIMHIPA, KOHYCa, Iapa, pa3BEpPTKa
MIOBEPXHOCTH, CEYECHHA KOHyca M LWIMHApA, NapauleJbHBIE OCU HIIH
OCHOBAHMIO, CEYEHHE Iapa, IJIOCKOCTb, Kacaromascs chepbl, LMUIUHIPA,
KOHyCa; yMEHHE CTpPOUTb CEUeHHE MHOIOrpaHHMKa, H300paxarb
MHOTOTPAaHHHUKH, (UIYpBl W MOBEPXHOCTH BpAalllEHHs, MX CEUYEHHUs, B TOM
qucjie C IOMOLIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSATH CBOMCTBA
reoMeTpuYecKkux (uryp, camocTosATeNbHO (HOpMyIUpOBaTH ONpEACTICHUS
u3ydyaeMmbIX (uryp, BBIIBUraTb TUIOTE3bl O CBOMCTBAX U IPHU3HAKAX
reoMeTpudeckux (uryp, OOOCHOBBIBATBUIIM OIPOBEPIraTh MX; YMEHHE




IMPOBOAUTH Knaccmbnxaumo (1)I/Il"yp 110 Pa3jIMYHbIM HpPHU3HAKaM, BBITIOJIHATH
HeO6XOI[I/IMI>Ie AOIIOJIHHUTECIBHBIC ITIOCTPOCHUSA

11

YMeHue ~ onepupoBaTh  MOHATUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
NapajuleJIbHBId MEPEHOC, CUMMETpPUS Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWEe  MMOAOOWS, TOMOOHBIE (UTYpBI,  yMEHHE
pacno3HaBaTh paBHbIE M MOJ0OHbIE (UIYpHl, B TOM 4YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh I€OMETPUYECKHE OTHOUICHHS IMPHU
pelIeHUH 3a/ad; HaXOAWUThb T'€OMETPUYECKHE BEJIUYMHBI ([UIMHA, Yrod,
I0Iaab, 00BEM) MPU PEIeHUH 3aJad U3 IPYTUX Y4eOHBIX NMPEeIMETOB U U3
peasbHOM JKU3HU; YMEHHE BBIUMCIIATH I'€OMETPUYECKHE BEIMYUHBI ([UIMHA,
yroi, IUIOMIAJb, OOBEM, IUIOIIAAL IMOBEPXHOCTH), HCIONb3Ysl H3YUYECHHBIE
dopMynBl M METOABI, B TOM YHCJE: IUIOIAAb TMOBEPXHOCTH INHPAMUIBI,
NpU3MBI, KOHYCa, [IWJINHIPA, IIouans chepsl; 00bEM Kyda, MPsSMOYTOJIEHOTO
napajulesienunena, NUpaMuabl, IPU3MBbl, LHUJIMHApPA, KOHYycCa, Il1apa; yMEHHE
HaXOAUTh OTHOLIEHHE 00BbEMOB MOJOOHBIX QUTYD
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YmMmenune ONnecpupoBaTh MOHATUAMU: MPAMOYTOJIbHASA CHUCTCMAa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEICHUE BEKTOpA Ha YUCIIO, Pa3I0KEHHE BEKTOPA MO 0a3UCy, CKASIPHOE
NPOM3BEACHNE, BEKTOPHOE MPOU3BEIACHUE, YIOJI MEXKIY BEKTOPAaMH; YMCHHE
UCTIONIB30BaTh  BEKTOPHBIM W KOOPAWHATHBIA METOA Ui pPEHICHUs
TCOMETPUYCCKUX 33]1a4 U 3a/1a4 JPYTUX yU4eOHBIX IPEAMETOB
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YMeHnue BbIOMpaTh MOAXOISALIMNA METON JJIS PEHICHHS 3aJauyd; MOHUMAaHHE
3HQYMMOCTH MATEMaTUKH B M3YyYCHUH TMPUPOJHBIX U  OOIIECTBEHHBIX
MPOIIECCOB W  SIBJICHHWI; YyMEHHE paclo3HaBaTh TMPOSBICHHWE 3aKOHOB
MaTEeMaTHUKHd B HMCKYCCTBE, YMEHHUE MPHUBOJUTH MPUMEpPhl MaTeMaTHUYECKUX
OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTUUECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 Uucna 1 BBIYUCIICHUS
1.1 Hatypanbnble u nensie yrcina. [I[pu3Haku 1eTMMOCTH HENbIX YUCeNT
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE U JAECATHYHBIE JpOOM, TPOIEHTHI, OECKOHEYHBIE
' HEPHOANIECKUE TPOOH
13 Apudmerndeckuii KOpeHb HaATypajdbHOW cTeneHu. JleWcTBus ¢ apuMETHUUYECKUMHU KOPHSIMU
’ HATYpaJIbHOM CTENICHN
1.4 Crenens ¢ 1enpiM nokasarenaeMm. CTeneHb ¢ pallMoOHaJIbHBIM MoKa3areneM. CBoicTBa cTeneHu
15 CuHyC, KOCUHYC U TaHT€HC YHUCIOBOIO apryMeHTa. ApKCHUHYC, ApPKKOCHHYC, apKTaHI'€HC YHCIOBOTO
' apryMeHra
1.6 Jlorapudm uucna. Jlecatuunbie 1 HaTypanbHBIC JTOTapUGMBI
17 JleiicTBuTenpHBIE  YHCTa.  ApU(QMETHYECKHe Omepalud ¢  JICHCTBUTENBHBIMA  YHUCIAMH.
' [TpuGnmxEHHBIE BEIYMCIICHUS, TTPABHUIIA OKPYTICHHS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYACICHUH
1.8 [IpeoOpa3oBanue BeIpaKEHUI
1.9 KommiekcHele uncna
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 Lenbie 1 1poOHO-palMOHANBHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
23 TpuroHomeTprudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapU(MUUECKUE YPAaBHCHUS
2.5 enbie 1 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIe U TOTapU(MHUUESCKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. ONpeaennTesb MaTpUILIbL
3 OyHKINU U TpapuKu
31 Oynk1us, ciocoOs! 3ananus GyHkuuu. ['paduk ¢pynkmmu. Bzanmuao odpatabie GyHkmm. YETHbIC 1
' Heu€THble pyHkuu. [leproanueckue GpyHkunn
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuuu. Hynmum Qynkmun. IlpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH ()YHKIIUU. MaKCUMyMbl U MHUHUMYMBI ()yHKITUH.

Haubonpiiee n HanmeHbIee 3HaUYCHHE (DYHKIIMH Ha TPOMEXKYTKE




CrenenHas (QyHKIMSA C HaTypaJdbHBIM U IeibIM ToKaszaTeneMm. E€ coiictBam rpaduk. CoiicTBa U

33 rpaduK KOpHS 71-0H CTENEHH

34 Tpuronomerpuieckne GyHKINU, X CBOHCTBA U TpaUKH

3.5 [oka3zaTenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKU

3.6 Touku paspbeiBa. AcumnToTs! rpadukoB GyHKuuA. CBOCTBA PYHKIMIA, HENPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTebLHOCTH, CIIOCOOBI 3a0aHU IOCIEN0BATEILHOCTEH

3.8 ApudmeTrnueckasi U reoMmeTpuueckas rnporpeccuu. Gopmyna cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (YHKIMN

47 [Ipumenenne mnpou3BOAHON K HCCIAENOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U SKCTPEMYMBI.
) Haxoxnaenne HauboIbI11ero 1 HAMMEHbILIET0 3HaYeHHs (PYHKIIMH Ha OTPE3Ke

4.3 [TepBooOpasnas. UnaTerpan
5 MHoOkecTBa U JIOTHKA

5.1 MHoO)kecTBO, Onepaluy HaJl MHOKecTBaMHU. [uarpammsl Diinepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KombunaTtopuka
7 I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 IIpsiMBbIE U TUIOCKOCTHU B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena u MOBEpXHOCTH BpaIlCHUSI

7.5 KoopauHats! 1 BEKTOPEI
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