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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCT M CTaTHCTHKa»
6a3oBoro ypoBHs mis oOydaroruxcs 10 —11 xmaccoB pa3paboTrana Ha OCHOBE
®denepalbHOTO  TOCYJAapCTBEHHOTO  00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCUUCKOTO
oOpa3oBanus. Peammzarusi mporpaMmbl OOSCIIEYMBAET OBJIAJICHUE KITFOYCBBIMHU
KOMITETEHIIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUIsI CaMOPAa3BUTHUS U HENPEPBIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOIO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYyeOubiii Kypc «BeposiTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SIBIISETCS
IPOJOJKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mkoJyibl. Kypc mnpennHasHaueH st (popmMupoBaHus y OOyHaroIIuXcs
CTaTUCTHUYECKOM KyJbTYpbl M IIOHUMAaHMS pOJIM TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHHUS CIyYallHBIX COOBITUM, BEJIMYUH U
npoueccoB. [lpu u3zydeHum kKypca oOoramarorcs NPEACTABICHHS YYalllUXCA O
METOJaX UCCIEA0BAHNS U3MEHUMBOTO MUPA, PA3BUBAECTCS MIOHUMAaHUE 3HAYMMOCTH
M OOLIHOCTM MAaTEMaTHYECKUX METOJIOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHU.

CoaepxaHue Kypca HanpaBJi€HO Ha 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPU
M3YYECHHHM KypCa OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUUA O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXJIy HHUMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYXKAIOLIEr0 MUPA.

B cooTBeTrcTBHM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeJHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJICHBI
CIIEyIOIllMEe OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydaliHple COOBITHS H
BEPOSITHOCTUY, «CllydailHble BETMYMHBI U 3aKOH OOJIBIINX YHCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TIE€OMETPUYECKOTO H
OMHOMMAJILHOTO pPAaCIpeiesIeHUd U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAJIOTaMH
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIIPEACICHUSIMU.

Conepxanne nuHUM «CrydailHble COOBITHS M BEPOSITHOCTH»  CIIY>KUT
OCHOBOM 151 (hOPMUPOBAHMSI TPEJICTABICHUN O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXAY 3HAUYCHHUSIMHU CIIyYailHbIX BEJIMYMH, & TaKXK€ 3Ta JIMHUA HEOOXOoauMma Kak
0aza uIsi W3ydYeHHs] 3aKOHA OOJBIIUX YHceNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JAEUCTBYIOIIEIrO0 B NpUpPOJE U OOIIECTBE M MMEIOIIET0 MaTeMaTUYECKYHO



dopmanuzanuio. Cam 3aK0H OOJIBLIMX YHMCEN MpeJiaraercs B 03HAKOMHUTEIbHOM
¢dbopMe ¢ MUHUMAaJIbHBIM HCIIOJIb30BAHUEM MaTEMAaTUYECKOT0 (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYaWHBIMU  BEJIMYMHAMM,
AKLEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB HA OMNHCAHUM M H3YYEHHH CIyYalHbIX
SBJIEHUI C MOMOIIBI0 HENpPEephIBHBIX (PpyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTeJIbHOMY M HOPMAaJbHOMY PpAacCHpEleNCHUsSM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJIbHOE U3Y4YEHHE Marepuana O0e3 JI0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposSTHOCT, M CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | Yac B HEJENI0 B TEUYEHHE KaXJIOro roja oOydeHwus, Bcero 68
y4eOHBIX YacoB.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabnuu U guarpamm. CpenHee
apudmernyeckoe, MeAuaHa, HauOoJbllIee M HAaWMEHbBIIEE 3HAYEHUS, pa3Max,
JUCTIEPCHUS M CTaHIAPTHOE OTKIOHEHHUE YHCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIE€MEHTapHbIE
coObITUs (Mcxonbl). BeposTHOCTh ciaydaitHOro coObITHS. BAM30CTh 4acTOThl U
BepOSITHOCTH ~ coObITil.  Cily4ailHble  ONBITBI  C  PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatu HajJ COOBITUSAMU: NepecedeHre, O0bEAMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammsl Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia moaHou BeposiTHoCTH. HesaBrucrumMbie cOOBITHS.

KomMOunaropnoe mpaBuio ymHoxxkenus. [lepecranoBku u ¢pakropuan. Yucmo
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHOoMa HproToHA.

buHapHBI ciydaiiHblld ONBIT (MCHBITAHKE), YCIIEX U HeyAada. He3aBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyuaninas  BennunHa. Pacnpenenmenme  BeposATtHocte.  [{marpamma
pactpenenenus. [Ipumepsl pacnpenencHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKH  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHHUE, JUCIEPCUs M CTaHAAPTHOE OTKIOHEHUWE. IIpumepsl NpUMEHEHUs
MaTEeMaTHYEeCKOro OKHUJaHHUs, B TOM YHCJIE B 3a7a4ax M3 ITOBCCIAHEBHOMN >KHU3HU.
MaremaTudeckoe OXXujaHue OMHAPHOM ClydailHOM BenMYMHBI. MaTteMmaTHdecKoe
OXXUJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaTuueckoe OXUJaHue U
JUCIIEPCHS T€OMETPHUUYECKOTr0 1 OMHOMHUAIBLHOTO pacIpeeIcHUH.

3akoH OOJBIIUX YHCEI W €ro pojb B HayKe, IPUPOJEC M OOIIEeCTBE.
Br160opouHbIii METOI HCCTIEOBaHUM.

[Ipumepsl HENpEpBIBHBIX Cly4YalHbIX Benu4yuH. [loHSATHE O T™UIOTHOCTH
pacripeneneHus. 3ajiauy, NPUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIbHOM PACIPEACTICHNH.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOTro TMpeaMeTa
«MaremaTnka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHUCKOr0 OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxKaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKONM MAaTeMaTU4eCKOU
LIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHXEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 370pOoBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1ady MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYpPhI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU Jid pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUMN JJIsl OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM  IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEUYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO W HCCIEAOBATENIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA Jis OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmyIUpoBaTh U  MNPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUIX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATETHLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpATh CTHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUs, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ OOCY>KJeHHs 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHapy»uBaTh paziMyUMe U CXOJCTBO MO3ULUH; B
KOppEKTHOH popme GpopMyITupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOM U
WHANBHUIYAIBHON paOOThI MPHU pElIeHNH YIeOHbIX 3a/1a4; MPUHUMAThH IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)eHUsA, 0OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUpaATh CIIOCOO perieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUIEHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUH M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENIbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH W YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurtarh U CTPOUTH TaOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefaHee  apupMETHYEeCKoe,  MeAMaHa,
HauOouibllIee, HAMMEHbIIIEEe 3HAaU€HUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yalHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ) CIy4YallHOTrO OINBITa;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4allHBIMH COOBITUSIMH,
HaXo/JWTh W CpPaBHMBAThb BEPOSTHOCTU COOBITUH B HU3YYEHHBIX CIy4aillHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHS: TIE€pECEUYEHHE M OO0BEAUHEHHE
JAHHBIX  COOBITHH, COOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BAaThCSl TMarpaMmamu Jiiepa U HOpMyJIOil CI0KEHUS BEPOSITHOCTEH TIPH
peleHny 3aaad.

OnepupoBarh MOHATUSAMHU: YCIOBHAsI BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJIUTh BEPOSTHOCTH C IOMOINBIO IMPAaBUJA YMHOXKEHHSI, C MOMOIIBIO JepeBa
CJIy4alHOIO OIBITA.

[IpumeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMHU: HWCIBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEPHUS
UCIBITAaHUHM, yCIeX M HeyJaya; HaXOAWTh BEPOATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 10 MIEPBOTO yCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
CEepUHU UCIIbITAHUU bepHyIu.

OnepupoBaTh  NOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpeleIeHUue
BEPOSITHOCTEN, IMarpaMMa pacipeieseHusl.

11 KITACC

CpaBHHUBaTh  BEPOATHOCTA  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacIpenesICHUIO UK € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKUIAHUS; IPUBOJIUTh HPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTUYECKOE OXXUJIAHUE CIy4YalHOW BEJIMYMHBI HAXOJUTh
MaTEMaTUYECKOE OKHUIAHUE I10 TaHHOMY PacCIIpeleIICHUIO.

HMeTh npeAcTaBiIeHHE O 3aKOHE OOJIBILINX YUCET.

NmeTp npencrapiieHue 0 HOPMAJIbHOM PACIIPEICICHNH.



PabGouas nporpamma no npeamery «MaremMaruka: BEpOSITHOCTb H
CTATHCTHKA» YYUTHIBaET padouyro nporpammy Bocnuranuss MOAY COI ¢
YHUOII Nel10 ropona Kuposa yepe3 MoayJib «Ypo4Has AeITEJIbHOCTD)
LeJieBble OPUEHTHPbI BOCIIUTAHMS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaunMeHnoBaHmne pa3aeaoB U TEM nudpoBbie
Ne i/t P KoHTposbHbI IIpakTH4eckue (up )
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
e padoThlI padoThI
pecypchl
) [IpencraBneHune JaHHBIX U ONUCATENbHAS 4 bub6mmorexa [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Cry4aiiHble OTBITHI U CITydaiiHbIE COOBITHS,
2 OINBITHI C PABHOBO3MOKHBIMU 3 1 buGnnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXO0JIaMU
3 Onepanuu HaJ COOBITHSIMHE, CIOXKEHHE 3 bu6mmoreka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOSATHOCTD, IEPEBO
4 CIIy4aifiHOTO OMbITa, (hopMyIIa MOITHON 6 brbmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTb COOBITUI
bu6mmoreka [{OK
> DIIeMEHTHI KOMOMHATOPUKH 4 https://m.edsoo.ru/e0b7b0f1
6 CepuH ociaeq0BaTENbHBIX UCIIBITAHUH 3 1 bubmmorexa [TOK
p 4 https://m.edsoo0.ru/e0b7b0f1
7 CayyaliHble BEJIMYMHEI U pacIpeacacHus 6 bubmorexa LHOK
y pactipen https://m.edsoo.ru/e0b7b0f1
bu6nuoreka [JOK
7 2
8 O0001IeHrEe U cCUCTEMATH3AIMs SHAHUH 5 hitos://m.edsoo r/e0bTbOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM uudposbie
Ne i/m P KoHTposbHbI IIpakTH4eckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIC
e padoThblI padoThI
pecypcsl
MareMatuueckoe 0XXKHIaHue CITy4YailHOU bubnmnoreka [JOK
1 4
BEJTNYWHBI https://m.edsoo.ru/5fbeSdcl
) Jucrniepcus U CTaHIapTHOE OTKJIOHEHHE 4 1 bubnuoteka [JOK
CIIy4alHOM BEJIMYHUHBI https://m.edsoo.ru/5tbeSdcl
but6mmoreka [JOK
3 3axon bompummx wmcen 3 ! https://m.edsoo.ru/5fbe5dcel
4 HemnpepsiBHBIE CilyyaliHbIE BEJIMUYUHBI ) bubnuoreka LIOK
(pactpeneneHust) https://m.edsoo.ru/5fbe5dcl
bubmmoreka [JOK
5 H 2 1
OPMAILHOE PaCpeNCITCHHA https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, 0000IIEHNE U 19 ) bubmmoreka [IOK
cUCTeMaTu3ausg 3HaHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos JJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoka Konrpoiasbnsie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
) [IpeacraBienue n1aHHBIX C 1 Bbu6moreka [JOK
MTOMOIIBIO TaOJIUII U AUarpaMMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MeAraHa, HaubobIee u
2 HAaWMEHBIIIEE 3HAYCHHUS, pa3Max 1 bubmmorexa [JOK
- P ’ https://m.edsoo.ru/dd00738d
JIUCTIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeAraHa, Hauboblee u
3 HavMMeEHbIlIee 3HAUCHUs, pa3Max 1 bubmmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JIUCIIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeraHa, Hauboblee u
4 HaWMEHBIIIEE 3HAYCHHUS, pa3Max 1 Bubnmorexa [JOK
P ’ https://m.edsoo.ru/7¢9033a8
JIACIIEpCHsl, CTAaHAAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
Crny4aiiHble SKCTIEpUMEHTHI
5 (OTIBITBI) ¥ CITy4alHBIE COOBITHS 1 bubmmorexa [JOK
Y ) https://m.edsoo.ru/347¢1b78
DneMeHTapHbIe COOBITUS (MCXO/bI)
6 BeposTHOCTB CitydaltHOTO COOBITHSI. 1 bubmuorexa [JOK




BeposiTHOCTH COOBITHII B ONIBITAX C
PaBHOBO3MOXXHBIMU
AIIEMEHTaPHBIMU COOBITUSIMU

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

BeposiTHOCTB CitygaitHOTO COOBITHSI.

Bbu6morexa [JOK

7
[IpakTuueckas padora https://m.edsoo.ru/Se8fa94a
Omnepanuy Hal COOBITHIIMH:

2 nepeceveHue, 00beTMHCHHE bu6mmoreka [JOK
COOBITHH, TIPOTHBOIIOJIOKHBIE https://m.edsoo.1u/221¢622b
coObITHs. JlnarpamMmmel Ditnepa
Omnepanuy HaJl COOBITHSIMH:

9 nepeceyeHue, 00beAMHECHNE bu6nmoreka [JOK
COOBITHH, TIPOTHBOITOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopMya cIoXKeHHS BEPOSITHOCTEN bubmotera [JOK

pMy P https://m.edsoo.ru/3057365d
YcnoBHas BEPOSITHOCTb.
11 YMHO)KEeHHE BeposATHOCTEN. JlepeBo bubmotera [JOK
. p s https://m.eds00.ru/9a408d25
CIIy4alfHOTO SKCIIEPUMEHTA
YcnoBHas BEpOSITHOCTb.
12 VYMHO)XEeHUE BeposTHOCTEH. JlepeBo bubmorexa LHOK
. p e https://m.edsoo.ru/ble76d3a
CIIy4alfHOT'O SKCIIEpPUMEHTA
YcnoBHas BEpOSTHOCTb.
13 YMHOXEHUE BeposiTHOCTEN. [epeBo bubmorexa HOK
. p e https://m.edsoo.ru/47{fb6bl1 1
CIIy4allHOT'O 3KCIIEpPUMEHTA
14 ®opmyJia MOJTHON BEPOATHOCTH bu6morexa TIOK
pMY p https://m.edsoo0.1u/15941bec
. bubmuoreka [JOK
15 dopMyia MOIHOM BEPOSATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyiia MOJTHON BEPOATHOCTH. bubnuorexa [IOK
HezaBucumeblie coObITUS https://m.edsoo.ru/e3dd5ac9
bu6mmoreka [JOK
17 K 0
OHTPOTIBHAT paboTa https://m.eds00.ru/29dc6cb9
18 Komb6unaropnoe npasuio bubnuorexa [JOK
YMHOKEHUSA https://m.eds00.1u/2270c£70
bu6mmoreka [IOK
19 IT
CPECTAHOBKH 1 (aKTOpHan https://m.edsoo.ru/d58ce6d1
bu6mmoreka [JOK
20 | i
Mo coneTarit https://m.eds00.ru/7904dfb0
)1 Tpeyronbnuk Iackana. @opmyna bubnuorexa [JOK
6unoma Hprotona https://m.edsoo.ru/fa47998f
bunHapHBII City4alHBIN OIBIT
UCIIBITaHUE), YCIIEX U Heylaya.
22 (He3aBI/ICI/IML)1e};IanITaHHZHCe WSt bu6morexa TIOK
o p https://m.edsoo.ru/2e1f2368
HE3aBUCUMBIX UCTIBITAHUH 10
IIEPBOTO ycrexa
7 Cepusi HE3aBUCHUMBIX HCTIBITAHUN bubnuorexa [IOK
bepnynnu https://m.edso0o.ru/e9572a68
Cepuist He3aBUCUMBIX HCTIBITAHUM.
24 ITpakTrueckas padbora ¢ bubmuorexa [IOK
HCTIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IuIL
bu6nmoreka [JOK
25 C 7
fyHanHas BeriHa https://m.edsoo.ru/639be%aa
2% Pacnipenienenue BeposITHOCTEN. bubnuorexa [IOK
Jwnarpamma pacnpeneneHus https://m.edsoo.ru/6dc7{f39
27 CyMMa u mipousBeJieHue bubnmoreka [JOK




CITy4YalHBIX BEJIMYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa 1 ipou3BeJieHHe | bubnmoreka [JOK
CIIy4YaiHBIX BEJIMYHH https://m.edsoo.ru/c2757¢cc3
ITpuMepsl pacpeneacHuii, B TOM
29 ‘II/II)CJ'IC rpemf[)eT I/II)‘{:CKOG i 1 bubmoreia HOK
p https://m.eds00.ru/91e08061
OMHOMHUAIILHOE
ITpuMepsl pacopeneacHuii, B TOM
30 ‘II/II)CJIC II‘)COI\EGT Il:qjcme u 1 bubmorexa HOK
p https://m.edsoo.ru/5afff05f
OMHOMHUAJIBHOE
31 [ToBTOpEHME, 0000IIICHNE U | bubnnorexa [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEHME, 0000IIICHNE U | bubmanoreka 1JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/e01a3dc4
bu6mmoreka [JOK
33 HiTorosad KOHTpOILHAA pabora I https://m.edsoo.ru/a985ae79
34 [ToBTOpeHue, 06061IeHNE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI A
pecypchbl
[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3aIus 3HAaHUH.
1 CrnyyalHble ONBITHI U BEPOSITHOCTH 1 Bubmaorexa IOK
v 1 Bep hitps:/m.edsoo.ru/430d330a
ciy4aifHbIX coObiTuil. Cepun
HE3aBHCUMBIX MCIIBEITAHUI
[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3aIus 3HaHUH.
2 Corvaaiinbie o CPOSTHOC 1 Bbu6mmoreka [JOK
JIy4alHbIE OIBITEI X BEPOSITHOCTH
Y . . P https://m.edsoo.ru/a573a292
ciy4aiiHbIX coObITuil. Cepun
HE3aBHCUMBIX HCHBLITAHHI
[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3aIus 3HaHUH.
N bubmuoreka [JOK
3 CiyualiHble ONBITHI U BEPOSTHOCTU 1
. . https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObITuil. Cepun
HE3aBUCHUMBIX MCIBITAHUI
[ToBTOpenue, 06061IeHNE,
CUCTEeMAaTH3aInus 3HAaHUH.
4 CayyaiiHbIe OIIBITEI M BEPOSITHOCTH 1 Bubmiorexa OK
Y . . P https://m.edso00.1ru/32bc29bf
Ciy4aifHbIX coObITHii. Cepun
HE3aBUCHUMBIX MCHBITaHUI
[Tpumepsl mpuMeHeHUS
bu6mmoreka [IOK
5 MaTEeMaTHUYECKOTO OKHUIaHUS 1

(cTpaxoBaHue, J0TEpeEs)

https://m.edsoo.ru/ea27084d




MatemaTH4ecKoe OKHIaHuE CYMMBI

bubmnoreka 1IOK

6
CIIyYalHBIX BEJIMYHH https://m.edsoo.ru/0adefe9e
MaremaTruyueckoe OXXKUAaHue
7 TeOMETPUUYECKOTr0 U bubmoreia HOK
P o https://m.edsoo.ru/20de2fc2
OMHOMUAJIBHOTO pacIpeeIeHHM
MareMaTtuueckoe 0>KHIaHue
8 TeOMETPUUYECKOTr0 U bubmoreia LHOK
p . https://m.edsoo.ru/17b0e769
OMHOMUAJIBHOTO PacIpeeIeHUM
9 Jucniepcus U cTaHgapTHOE bubnuorexa LIOK
OTKJIOHCHUE https://m.edsoo.ru/bec67f76
10 Jlucniepcus ¥ CTaHAApTHOE bubnuoreka [IOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jlucnepcuun reoMeTpu4ecKoro u bubmuorexa [JOK
OMHOMUATBHOTO pacrpeaeneHus https://m.edsoo.ru/4b5a495¢e
[IpakTrueckas padota ¢
12 WCIIOIH30BAHUEM DJICKTPOHHBIX bubmmorera [IOK
P https://m.edsoo.ru/a53cd884
TaOJINII
13 3aK0oH OOJIBIITNX YHCEIL. bubmuoreka [JOK
Br100opouHbIif METOT UCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aK0H OOJIBIIMX YUCE. bubmuoreka [JOK
Br100opouHbIif METOT UCCIIEI0BAHMIA https://m.edsoo.ru/cf23b369
[TpakTuueckas padbora c
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6¢1d11a6
Ta0IUI]
bubmuoreka [JOK
16 HroroBas koHTpoiabHas paboTa
p p https://m.edsoo.ru/7e379{8f
17 [Ipumepsl HENpPEPBIBHBIX bubnmoreka [JOK

CIy4aiHbIX BeM4rH. DyHKINS

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




IJIOTHOCTH pacrpeeIeHus.
PaBHOMEpHOE pacnpeniesieHne 1 ero
CBOMCTBA

[Tpumepsl HENMPEPHIBHBIX
CIIy4alHbIX BeJIMYMH. OyHKIHS

18 IUIOTHOCTH pacupenciIeHus bubnmorera [OK
paciipe ) https://m.edsoo.ru/blc2712¢
PaBHOMEpHOE pacnipeniesieHue U ero
CBOMCTBa
3agauu, OpUBOASAIINE K
19 HOPMAJIBHOMY PACIPEIEICHUIO. bubnnorexa [IOK
DyHKIUS MIIOTHOCTH U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJIBHOTO PacIpeaesICHUs
[IpakTuyeckas pabora c
20 HUCIIOJIL30BAaHUEM DJIEKTPOHHBIX bubmmorexa [IOK
p https://m.edsoo.ru/1f1{9ad9
Ta0IUIL]
[ToBTOpenue, 060061mEeHNEe 1
21 cucTeMaTu3alus 3HaHu! bubmmorexa [IOK
1t ’ https://m.edsoo.ru/72953f4c¢
OnucarensHas CTATUCTHUKA
[ToBTOpeHnue, 06061eHNEe 1
22 cucTeMaTu3alus 3HaHu| bubnmorexa [IOK
H ' https://m.edsoo.ru/b699ad0c
OnucarenbHas CTATUCTHKA
[ToBTOpeHue, 0600mIEHNE 1
” cucTteMaTu3anus 3HaHuil. OMbITHI € bubnuorexa [JOK
PaBHOBO3MOXHBIMUA https://m.edsoo.ru/3fcbact9
AIIEMEHTAPHBIMU COOBITUSIMU
24 [ToBTOpEeHME, 0000IIEHNE 1 bu6mmoreka [JOK

cucrteMatu3anus 3HaHui. OIBITHI ¢
PaBHOBO3MOHBIMHU

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




QJICMCHTAaPHbBIMU COOBITUSIMHU

25

[ToBTOpeHue, 0600mEeHNEe 1
cUCTeMaTU3alus 3HAaHUM.
Brrunciienue BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM POopMYJT
U rpaduYecKuX METOI0B
(koopauHaTHas npsMas, AepeBo,
auarpamma Jusepa)

bu6mmoreka [JOK
https://m.eds00.1ru/272910f5

26

[ToBTOpeHue, 0600mEeH e 1
CcHUCTEeMaTU3alus 3HAaHUM.
Brrunciienue BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM (OopMYyJT
U rpaduYecKuX METOJI0B
(koopauHaTHas npsMas, AepeBo,
auarpamma Jusepa)

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHue, 0600mEeHNEe U
cUCTeMaTU3alus 3HAHUM.
Brrunciienue BeposiTHOCTEM
COOBITUI C IPUMEHEHUEM POpMYJT
U rpaduYecKuX METOI0B
(xoopauHaTHas npsMas, AepeBo,
auarpamma Jisepa)

bu6mmoreka [JOK
https://m.eds00.ru/59641277

28

[ToBTOpeHue, 0600mEeHNEe 1
cUCTeMaTU3alus 3HAaHUM.
Brrunciienue BeposiTHOCTEM
COOBITUI C IPUMEHEHUEM (OpMYJT
U rpaduYecKuX METOJI0B
(koopauHaTHas npsMas, AepeBo,
auarpamma Jisepa)

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




[ToBTOpEeHME, 0000IIEHNE 1

79 cucTeMaTu3alus 3HaHUM. | bu6mmoreka [IOK
CrnyuaiiHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeaeeHus
[ToBTOpenue, 0600mIEeHNE 1

30 CHCTEMaTH3alNs 3HAHHM. | Bbu6mmorexa [JOK
CityyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacrpeaeeHus
[ToBTOpeHue, 0600mEeH e 1

31 CUCTEMaTH3alUs 3HAHUM. 1 bu6mmoreka [JOK
MatemaTtnyeckoe OXXKUJaHUE https://m.edsoo.ru/aeal298c
CIIy4alHOM BEJIMYHHBI
[ToBTOpeHue, 0600ImEeHNE 1

1 CHUCTEeMaTH3aIis 3HAHHUH. | bubmuoreka [JOK
MaremaTruueckoe OXXKUAaHue https://m.edsoo.ru/640a8ebf
CIIy4alHOM BEJIMYHUHBI

bubmnoreka 1IOK
33 Hrorosast KoHTpOIbHAS paboTa 1 httns://m._edsoo. ru/0fd6d597
34 [ToBTOpeHue, 0600mEeHNE 1 | bu6mmoreka [JOK

CUCTEMAaTH3allUd 3HAHUUN

https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KITACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero 001ero 06pa3oBaHus

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

YuTtath U CTPOUTH TAOJIHUIIBI U JHArpaMMbl

6.2

OnepupoBaTh MOHATHSMH: CcpelHee apudmeTrnyeckoe, MeaAHaHA,
HauOoJsblllee, HAaUMEHbIIEe 3HAUCHHE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATHSAMHU: CIy4alHbBI 3KCHEpUMEHT (OMBIT) U
cilyyaiiHoe COOBITHE, DJIEMEHTApHOE COOBITHE (3JIEMEHTapHBIA HCXOH)
CIIy4alHOTO  OIIbITa;  HAXOAWTb  BEPOSATHOCTM B  OIBITaX C
PaBHOBO3MOXHBIMHU CIyYalHBIMM COOBITHUSIMHU, HAaXOAWTh U CPaBHHUBATb

BEPOATHOCTH COOBITHI B U3YyUEHHBIX CIIyYalHBIX 3KCIIEPUMEHTAaX

6.4

Haxomute ¥ ¢GopMynnpoBaTth COOBITHS: IepeceuyeHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, NPOTUBOIOJIOXKHOE IAHHOMY COOBITHIO;
MOJIb30BAaThCsl  AMarpamMmMamMu  Diiepa .  (QopMylioil  cloxeHus

BEPOATHOCTEN MPH PEIICHUH 33124

6.5

OnepupoBaTh TMOHATUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHS; HaXOJIUTh BEPOATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHUS, C

MIOMOUIBIO JIEpEBA CIIy4allHOTO OIIbITA

6.6

[TpuMeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4

6.7

OHepI/IpOBaTB IMOHATHUAMU: UCIIBITAHNEC, HC3aBUCUMBIC UCIBITAHUA, CEPUL
I/ICHBITaHI/II\/'I, YCIICX U HCYyJa4Ya; HAXOAUTb BECPOATHOCTU COOBITHII B cepun
HE3aBHUCHMBIX HCIBITAHUMN A0 HIEpBOTO yCIiexa, HaAXOAWUTb BCPOATHOCTH

COOBITUI B C€pUU UCTIBITAaHU bepHym

6.8

OHepI/IpOBaTL TTOHATHUAMU: cnyqaﬁHaﬂ BCJIMYMHA, PaCIpCACICHUC

BEPOSATHOCTEH, AMarpaMma paciupeaesIeHus




11 KIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON NPOrpaMMbl CpelHero 001ero 00pazoBaHus

5

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIIy4YalHOW BEJIMYMHBI IO

pacnpeaciICHUIO UJIK C IIOMOLIBIO JUarpamMm

5.2

OHCpI/IpOBaTI: IMOHATUECM MATCMATUYCCKOTO OXHUAaHHA, MPUBOAWUTH
INpuUMEPLBl  TOTO, KaK MNPUMCHACTCA  MAaTEMAaTU4YCCKOC OXKXKHIaHUEC
CJ'Iy‘-IH.fIHOfI BCIIMYHMHBI, HaXOAWTb MATCMAaTHUYCCKOC OXHIAAaHHUEC IIO

JAHHOMY PacHpeIeIICHHUIO

53

HmeTs nmpencTaBieHne 0 3aKOHe OOJIbIINX YUCE

54

HmeTs MMPEACTABICHHUEC O HOPpMaJIbHOM PaCIpCACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMbIii 31EMEHT COACPKAHMUS
Kon
6 Teopus BeposATHOCTEN U CTATUCTUKA
[IpeacraBnenue JOaHHBIX € [OMOIIbIO Tabimun W auarpamm. Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJbllee M HAaUMEHbIIEE 3HAYCHMs, pa3Max,
JUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyuaiiHple SKCIEpUMEHTHI (ONBITHI) M CIy4ailHble COOBITHS. DIEeMEHTapHBIC
coObITust (MCcx0/bl). BeposTHOCTH ciydaitHOTO COOBITHSA. BAM30CTh 4YacTOTHI |
6.2 BEPOSATHOCTH cOoObITHH. CilyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
coObITHSIMA.  BeposTHOCTHM  COOBITHA B ONBITaX €  PAaBHOBO3MOXKHBIMHU
AIIEMEHTaPHBIMU COOBITUSIMU
63 Omnepanuu Hajg COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, TMPOTUBOIOJIOKHbIE
' coOpITus. Jlnarpammsl Ditnepa. @opMyiia CI0KEHHUS BEPOSTHOCTEN
6.4 VYcnoBHas BEpOATHOCTb. YMHOMKEHHE BEpPOSATHOCTEH. JlepeBo  CiydalHOro
' sKkcriepuMenTta. @opmyra MmoxHoi BeposiTHOCTU. HezaBucumblie COOBITHS
6.5 KombOunaropnoe mpasuino ymHoxkenus. IlepectanoBkun u ¢akropuan. Yucio
' coueranuii. Tpeyronsauk [lackans. @opmymna 6unoma HeroToHa
bunapHblil cioyuyaliHbli ONBIT (MCHBITAHUE), ycmex M Heyaada. HesaBucumble
6.6 ucnbiTanusi. Cepus HE3aBUCHMBIX HCIBITAaHUM 70 T1iepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyudaiinas BennunHa. Pacnipenenenue BeposiTHocTel. [narpamma pacnpeneneHus.
' [Tpumeps! pacnpeesieHnid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMUS
5 Teopus BEpOATHOCTEN U CTAaTUCTHKA
5.1 UuciioBble XapaKTEPUCTUKHU CIYYAWHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OKHJIaHUE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [IpuMepsl mpuMeHeHUsT MaTeMaTUYECKOTO
OXuJaHus, B TOM YHCIIC B 3aJaydyax U3 HOBCGI[HGBHOﬁ JKU3HU. MaremaTndeckoe
OKHMJIaHWE OWHAPHOW CIIy4allHOW BENIMYWHBI. MaTeMaTH4YeCKOE OXKUIAHUE CYMMBI
CIyyalHBIX BEJIMUMH. MaTeMaTuuecKoe OKUJAHUE U TUCIIEPCUSl TE€OMETPUUECKOTrO

1 OMHOMUAJIBHOT'O pacIipe/ieIeHHM

3akoH OOJIBPIIMX YHCEN M €ro Pojib B HayKe, MpUpojJie U oOmecTBe. BEIOOpOUHBI

52

METOJ UCCIIEIOBAaHUN

[Ipumepsl  HeNpepbIBHBIX  CIy4YaWHbIX BeaW4YuH. [loHATHE O IUIOTHOCTH
53 pacripeaenenus. 3aaaqn, MPUBOAIINE K HOpMaTbHOMY pactpenenenuto. [lonsrue o

HOPpMaJIbHOM PACHpCACICHUN




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGoOBaHUS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenue wetomamMum J0Ka3aTelbCTB, QITOPUTMAMM  PEILIEHUS 3ajady;
yMeHHe (QOpMYyITUPOBAaTH W ONEPUPOBATH TOHSATUSMHU: OTpEJCIICHUE,
aKCHOMa, Teopema, CIEeICTBUE, CBOMCTBO, MpPU3HAK, JOKA3aTEJIbCTBO,
paBHOCHIBHBIC (YOPMYJIIMPOBKH; TPUMEHSATh HMX; YMEHHE (OpPMYIHUPOBATH
o0paTHOE U TPOTHUBOIOIOKHOE YTBEPKACHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYECKON  MHAYKIIUH;
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS MPHU PEIICHUH 3314, OILICHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYXIACHHM; YMEHHE  OIEPHUPOBATH
MOHATUSMUA: MHOKECTBO, TMOJMHOXKECTBO, OIEpaIlliyd HaJ MHOXECTBAMHU;
YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar AJis ONHUCaHus
peaTbHBIX MPOLIECCOB U SIBJICHUN M MPH pPEIICHUU 3a7ad, B TOM YHUCIE U3
IpYyruX Y4eOHbBIX MPEAMETOB; yMEHHE ONEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha TIIOCKOCTH, YMEHHE 3a/JaBaTh U
OMHCHIBATh Tpadbl Pa3NTUYHBIMU CIIOCOOAMU; HCIIOJIB30BaTh Tpadbl MpH
pelieHnu 3aaad

YMeHue omnepupoBaTh MOHATUSAMHU: HATYypajJbHOE YHCIO, LEJIO0E YHUCIIO,
CTENEHb C IIeJIbIM MOKa3aTeleM, KOPeHb HaTypaJbHOM CTENEHH, CTEIEHb C
palMoOHaJIbHBIM IOKA3aTeJIeM, CTENEHb C JEUCTBUTEIbHBIM IOKAa3aTeNIEM,
JorapuM 4yucia, CUHYC, KOCHHYC M TAaHI€HC IPOM3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PpAlMOHAJIbHOE 4YHUCIO, HUpPpalMOHAJIbHOE YHUCIIO,
MHOX€ECTBA HaTypaJIbHbIX, LEJIbIX, PAIUOHAIBHBIX, IEHCTBUTEIBHBIX YHCET;
YMEHUE HCIOJb30BaTh MPU3HAKU JAEIMMOCTH, HAUMEHBIUIUN OOLIuii
JeNuTeNh M HauMeHblllee oflee KpaTHoe, ainroputM EBkinmpa npu
peLICHUH 3a]la4; 3HAKOMCTBO C Pa3IMYHBIMH IO3ULUOHHBIMU CHUCTEMaMH
CUHCIJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAUECHUM U MpeoOpazoBaHUs
BBIP@KEHUI cO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs IPOOHO-
pallMOHANbHBIX  BBIPAKEHUH;  yMEHHME  ONEPUPOBATh  MOHATHSAMMU:
HOCJIEI0BATENbHOCTb, apU(pMeTHdecKkas Mporpeccus, TIeoMeTpUdecKast
nporpeccusi, OecKOHEYHO yOBIBalolasi TeoMeTpUdecKas IPOrPecCHs;
YMEHHME 3aJaBaThb IIOCJIEIOBAaTEIBHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYpPpPEHTHBIX (hOpMyJI; yMEHHE ONepUpoOBaTh MOHATHUAMHU: KOMILICKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3aMUCH  KOMIUIEKCHBIX — YHCelN
(reomeTpuyeckas, TPUTOHOMETpUYecKass M ainreOpandeckas); yMeTb
POM3BOJIUTHh apU(PMETHIECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMH;




MPUBOJUTH MPUMEPHI UCIIOJIb30BAHUSA KOMILUIEKCHBIX YHCEI; ONEepHUpOBAaTh
MOHATHAMHU:  MaTpuma 2x2  u  3%3,  omnpeaeiauTeab  MaTpUIbI,
TEOMETPHUYECKUN CMBICI OTNIpeIeTUTENs

YMeHue onepupoBaTh MNOHSTUSAMU: pPAllMOHAIbHBIE, HpPpPALUOHATIbHBIE,
MOKa3aTeNIbHbIC, CTENECHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYCCKUE
yYpaBHEHHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOKJIECTBO, TOXKIECTBEHHOE NpeoOpazoBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEeMa ypaBHEHM U HEPAaBEHCTB, pPaBHOCUIBHOCTh ypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE pelIaTh ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI
C TOMOIIBI0 Pa3IMYHBIX MPUEMOB; pellaTh ypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C IapaMeTpOM; IPUMEHATh YPaBHEHHSI, HEPABEHCTBA, X CHUCTEMBI
JUISL pellieHrsT MaTeMaTHMUYeCKUX 3aJad M 3aJad U3 Pa3IUyHbIX oOiacteit
HAYKH U pealIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (QYHKIMS, UETHOCTh (DYyHKUIHH,
HEpUOJUYHOCTh (DYHKIUH, OrpaHMYEHHOCTb (YHKIHMH, MOHOTOHHOCTb
byHKIMHA, SKCTpeMyM (YHKIMH, HAauOOJbIllee W HAaUMEHbIIee 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKE, HENpepbiBHAs (DYHKIMs, aCHMOTOTHI rpaduka
(GyHKLUUU, nepBas W BTOpas IPOU3BOJAHAS (PYHKLUHU, F€OMETPUYECKUN U
¢u3uueckuif  CMBICA  HPOM3BOJIHOW, MEpBOOOpa3Hasg, ONpeAeTIEHHBIHN
UHTErpajl; yMEHHE HaXOJIUThb AaCUMOTOTHl TIpaduka (QYHKLUHHU; yMEHHUE
BBIUNCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOIO U KOMIIO3ULIUU
(GyHKUUH, HAXOUTh ypaBHEHHE KacaTelbHOU K Tpapuky QyHKIUM; yMEHHE
HAXOJUTh MPOU3BOAHBIC JIEMEHTApHBIX (YHKLMH; YyMEHHUE HCIIOIb30BaTh
HOPOM3BOJHYIO JUIsl HMCCIeNOBaHMA (DYHKUUIM, HAaXOQUTh HauWOOJIbLINE U
HaVMEHBIINE 3HAYeHHs (QYHKUUH; CTPOUTH TpapuKH MHOTOWICHOB C
UCIIOJB30BAaHUEM  allapaTa MaTeMaTHYECKOro aHaINW3a; IPUMEHATh
IPOU3BOJHYIO JUISl HAXOXKJIEHUS HAWJIy4dlIero peuieHHs] B MPUKIAIHBIX, B
TOM YHCJI€ COIIMAJIbHO-3KOHOMUYECKUX U (PU3MYECKHX 3a/auyax; HaXOIUTh
IIomaau U 00bEMbI (GUTYp € MOMOIIBI0 MHTErpaja; NPUBOJUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJCITUPOBAaHUA C TIOMOILIbI0  TU(epeHIIHaTbHBIX
ypaBHEHU U

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUH, oOpaTHas (QYyHKIUS,
KOMIO3UIMS (DYHKIMHA, JuHeWHas QyHKUUSA, KBagpaTH4Has (QyHKIu,
panMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKLMH, IOKa3aTelbHas H
jgorapumuyeckasi (QYHKIWW; YMEHHE CTPOUTh TpauKd H3YIEHHBIX
(GYHKUIUH, BBIMOIHATH NPeoOpa3oBaHus Tpa@uKoB (QYHKIMN, UCIOIB30BATh
rpaduKy U U3YYCHHUS MPOIECCOB W 3aBHCUMOCTEH, TPU PEIICHUU 3a]1a4
U3 JPYTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEaTbHOM >KU3HM; BBIPAXKAThH
dopMyTaMu 3aBHCUMOCTH MEXIYy BEIMYMHAMH; HCIOJIH30BATh CBOICTBA U
rpadukn (QyHKIUA A0 pelieHus ypaBHEHHWH, HEPaBEHCTB W 3a1ad C
napameTpamMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELLICeHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33/JaYd pa3HBIX TUNOB (B TOM YHCIE Ha
MPOLEHTHI, JOJU W YacTH, Ha ABW)KEHHE, paboTy, CTOMMOCTb TOBAapOB M
YCIIyT, HAJOTH, 33aJla4i U3 O0JIACTH YyMpaBJICHHs JTUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHMIO 3aJaud, MCCIEAOBAaTh IIOJYyYEHHOE pELICHUE WU
OLICHMBATh TPABIONOAOOHOCTh pE3yNbTaTOB; YMEHHE MOJEIHPOBATh
peallbHbIC CHUTyallil Ha $3bIKE MaTEeMaTHKH; COCTaBIIATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIEI0BATh
NOCTPOCHHbIE ~ MOJEIM C  HUCIOJb30BaHUEM  ammapara  ajureOpsl,
UHTEPIPETUPOBATH MOJYYCHHBII pe3ynbTar

YMeHHe onepupoBaTh IMOHATHIAMH: CpeaHee apu(MeTHYecKoe, MeauaHa,
HauOoblllee ¥ HAMMEHbIIEE 3HAYCHUS, pa3MaX, AUCIEPCHUs, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uHbOpMaIIMIO, TIPEJICTABICHHYIO B Ta0NMIlaX, Ha JuUarpammax, rpadukax,
OTPaKAIONIYI CBOWMCTBA PEajbHBIX IMPOIECCOB U SBJICHUMN; MPEICTABIATH
uHPOpMAIIMI0O C TIOMOINBIO Ta0NWUIl W  JUarpaMM; HUCCIIEIOBATh
CTAaTHCTUYECKUE TaHHBbIE, B TOM 4YHUCJIE€ C NpPUMEHEHHEM TrpaduuecKkux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpaduecKu MCCIEIOBATh COBMECTHBIC
HAOIIO/IEHUS C IOMOIIBIO JMarpaMM pacCerBaHUs U TUHEHHON perpeccun

YMeHue onepupoBaTh NOHATHAMH: CIy4YalHBId ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSTHOCTb C HCIOJIb30BAaHHEM TIpaUYecKuX METOJ0B; HPHUMEHSThH
(GOopMyNBI CIIOKEHUSI M YMHOXEHHS BEpOATHOCTEH, (opMyiy MONHOMA
BEPOSATHOCTH, (popmyny BepHyiiu, komOuHATOpHbIE (GakThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUAMM:  CIy4yallHasT  BEJIMYMHA, pPAclpeesieHuE BEPOSATHOCTEH,
MaTE€MaTU4YeCKoe OKHMJIAaHHWE, IUCHEPCUs M CTAaHJAPTHOE OTKJIOHEHUE
CIlyuallHOH  BENWYMHBL, (YHKLUUU  paclpesieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTE€IbHOTO U HOPMAJIBHOTO PACHPEIEICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHpENENICHUN Ul pEeLICHUs 3a]ad;
3HAKOMCTBO C IOHATHUSMU: 3aKOH OOJIbLIMX YHCEJ, METOJbl BHIOOPOUYHBIX
UCCJIEIOBaHM; YMEHHUE IPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE OIEPHUPOBATH
MNOHATUSAMH: COYETaHWE, IMEPECTAHOBKA, YMCJIO COYETAaHWH, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpPHUMEHATh KOMOWHATOPHBIE
GakThl U pacCyXAEHUs s pelleHus 3a4ay; OLEHUBAThb BEPOSTHOCTH
pearbHbIX  COOBITHH;  COCTaBJIATH  BEPOSATHOCTHYIO  MOJEIb MU
UHTEPIIPETUPOBAThH MOJYUECHHBIHN pe3ynbTar

YMeHue  onepupoBaTh  NOHATHUSAMM: TOYKa, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA YIJa, IUIOCKUM YToJI, IBYI'PaHHbBIN
YroJj, TPEXIPAHHBIN yTOJ, CKPEIIUBAIOIIUECS MPSAMBIE, MapaJIEIbHOCTh U
NEPHEHANKYISIPHOCTD NPSAMBIX U TUIOCKOCTEH, YTOJI MEXIY MPSMBIMHU, YIOJ
MEXAY NPSAMON U IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMHU, PACCTOSIHHE OT




TOYKHU 10 IINIOCKOCTH, PACCTOAHUC MCKIY IPAMBIMHU, PACCTOSHHUC MCIKIY
IIJIOCKOCTAMHK, YMCEHUEC HMCIIOJIB30BaTh IIpHU PEHICHUMU 3aJad HU3YUYCHHBIC
q)aKTLI U TCOPEMBI INIAHUMCTPHUU, YMCHUC OLICHUBATH PA3MCPLI 00BEKTOB
OKpyXKammero Mhpa, CTpOUTb MAaTEMaTHYECKHUE MOACIW C IIOMOMIBIO
TCOMETPHUICCKUX MOHATUN U BCJIIMYMH, pellaTb CBA3aHHBIC C HHUMU
IMPaKTUYCCKUC 3a1a94n

10

YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpPBI, 00BEM (QUTYPBI,
MHOTOIpaHHMK, MPABUIBHBII MHOTOTPAaHHUK, CEUYEHHE MHOTIOI'paHHHKA,
KyO, mNapaulenenumnesn, Nnpu3Ma, NOUpamMuaa, Qurypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYyC, wmap, cdepa, Iomanb cdepsl, IUIOMAIb
IIOBEPXHOCTU MNHMpaMM[bl, MPU3MBIL, KOHyca, LWINHApA, 00BEM KyoOa,
OPSMOYTOJIBHOTO ~ Mapajulefienuneaa, MUPaMubl, NPU3MBblL, LWIKHApA,
KOHycCa, Iapa, pa3BépTKa IMOBEPXHOCTH, CEUYECHUS KOHyca M LWIMHApA,
napajjielibHble OCH WM OCHOBaHMIO, CEYeHHE Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOMTb CEeueHHe
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BPALLEHUS, UX CEUCHHs], B TOM YHCJE C IOMOIIbIO JIEKTPOHHBIX CPEACTB;
YMEHHE MPHUMEHSATh CBOWCTBA T'€OMETPUUECKUX (UTYp, CAMOCTOATEIBHO
(dbopMyIMpOBaTh ONMpeAeICHUs] U3y4aeMbIX (UTYp, BBIABUIaTh TMIOTE3bI O
CBOMCTBaX M TpPHU3HAKAX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBATHUIM
OnpoBepraTh HMX; YMEHHE MPOBOAMTH KiIAacCHPHUKaLUI0 QUTyp IO
pa3MYHBIM TPU3HAKAM, BBHIMONHATE HEOOXOAWMBIE JIOTIOJHUTEILHBIC
IIOCTPOEHHUS

11

YMeHue onepupoBaThb ~HNOHATHSAMM:  JBWXKEHME B  IPOCTPAHCTBE,
napajieNIbHbId TIEPeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MON00Us, TOJAOOHBIE (UTYpBI;, YMEHHE
pacro3HaBaTh paBHbIE W TMOJOO0HBIE (UTYpPHI, B TOM YHCIE€ B TMPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BATh I'€OMETPUYECKHE OTHOIICHUS MPH
pelleHNH 3a7ad; HaXOMUTh T'€OMETPUYECKHE BEIUYMHBI (JUTMHA, YTOJI,
IUIOIIA/1b, 00BEM) MPU PELIEHUH 3a7a4 U3 IPYIUX y4eOHBIX IPEIMETOB U U3
pearbHON KU3HH; YMEHUE BBIYUCISATH T€OMETPUYCCKHIE BEIHMYUHBI (JTHHA,
yroj, IIomanab, 00bEM, IUIOMIAJb MOBEPXHOCTH), HCIOIb3Yys H3YUECHHBIC
GopMyIBI ¥ METOIBI, B TOM YHCIIE: TUIOMAJb MOBEPXHOCTH THPAMHUIIBI,
OpU3MbI, KOHyCa, LWIMHApa, IUomans cdepel; 00BEM  KyOa,
IOPSAMOYTOJIBHOTO MapajUleNieNuneaa, MUpaMuabl, NPU3MBblL, LWINHApA,
KOHYca, I11apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYp

12

YMeHue onepupoBaTh MOHATHUSAMHU: MPSIMOYTOJIBHAS CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHNE BEKTOpa Ha YHUCIIO, pa3JIOKEHHE BEKTOopa mo 0Oaswucy,
CKaISIpHOE TPOW3BEICHWE, BEKTOPHOE IMPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMH;, YMEHHUE MCTIOIh30BaTh BEKTOPHBIN M KOOPAUHATHBIA METOT JISI
pelIeHns reoOMeTPUUECKUX 3aa4 U 3a7a4 APYyTUX y4eOHbIX PEeIMETOB

13

YMeHune BI)I6I/IpaTI) HOI[XOI{?IHII/Iﬁ MCTO AJid pCIICHUA 3aaadyu; ITIOHUMAHUC




3HAYUMOCTH MaTeMAaTUKH B HW3YYEHHHM NPUPOIHBIX M OOIIECTBEHHBIX
IPOLECCOB U SABJICHUH; YyMEHHE pAaclo3HaBaTh TPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHUE MPUBOAHUTH NMPUMEPHl MAaTEMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAYKHU




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBCpHEMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCICHUS
1.1 | HarypanpHsle u niensle yucna. IlpusHaku 1e1uMoCTy HENbIX YUCEe
12 Panmonaneupie  unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TPOLICHTHI,
OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOW cTeneHu. [leiicTBus ¢ apudMeTHUeCKUMHU
' KOPHSIMU HaTypalbHON CTETIEHU
14 Crenens ¢ nensiM nokasareseM. CTeneHb ¢ palMOHAIBHBIM MOKa3areneM. CBoiicTBa
’ CTETIEHH
L5 CuHyCc, KOCMHYC M TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudwm uucna. JlecsTuuHbIe U HATYpaJbHbIE TOTAPHPMBI
JleiicTButenbHble uncia. ApudMeTH4YecKre onepanuy ¢ AeMCTBUTEIbHBIMUA YUCIIAMU.
1.7 | TlpubnmxEHHBIC BBIYMCICHUS, IPABUIA OKPYTJICHUS, IPUKUIKA U OIEHKA pPe3yJibTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 | KommiekcHsle uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 | Uensie u ApoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | HppauuoHajibHble YpaBHEHUS
2.3 | TpuroHomerpu4ecKkue ypaBHEHUS
2.4 | Iloka3zaTenbHbIE U JOTAPUPMHUUECKIE YPABHEHHS
2.5 | Uensie u ApoOHO-pallMOHATEHBIC HEPABEHCTBA
2.6 | MHppauuoHanbHble HEpAaBEHCTBA
2.7 | TlokazatenbHbIC U JOorapu(hMHUUECKHE HEPABCHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | Cucremsl U1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cuctemMbl JMHEHHBIX ypaBHEHUN. OnpeesinTenb MaTpUIIbl
3 OyHKIUHN U TpapUKu
31 Oynkius, crnocodbl 3amanus Qyskuuu. ['paduk (ynkoumu. B3aumuHo oOpaTHBIE
' dbynaknun. YétHeie u HeuéTHBIC QyHKmu. [leprogndeckue GyHKInN
3.2 | OOGnactp ompeneneHus U MHOXKECTBO 3HadeHwit Qynkuuu. Hynu ¢yHKIuu.

[TpoMexyTkn  3HAKOMOCTOSHCTBA.  IIpoMEXyTKHM  MOHOTOHHOCTH  (DYHKIIMH.




MaxkcuMymbl 1 MUHUMYMBI pyHKIMHU. Hanbosbiiee u HanMeHblee 3HaueHne QyHKIUN
Ha MPOMEXYTKE

Crenennast QyHKIHS ¢ HaTypaJbHBIM U LIEIBIM MMOKa3zareneM. EE€ cBoiicTBam rpaduk.

33 . .
CaoiicTBa 1 rpa UK KOpHS 1-0 CTETIeHU
3.4 | Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u JorapupmMuyueckas GyHKLIUHU, UX CBOMCTBA U rpaduku
16 Touku pa3peiBa. AcuMnTOTH rpadukoB GyHKIM. CBOHCTBA QYHKIIMIA, HETIPEPHIBHBIX
' Ha OTPE3Ke
3.7 IlocienoBaTeIbHOCTH, CLIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEH
3.8 | Apudmernueckas u reomeTpruecKas nporpeccun. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana maTemaTuueckoro aHanusa
4.1 [TpousBoanas ¢pyukuuu. [I[pon3BoHbIE dJIeMEHTAPHBIX (DYHKITHI
[Ipumenenne mnpou3BOAHONM K HCCIEAOBaHHIO (QYHKIUMHA HAa MOHOTOHHOCTh U
4.2 | okctpemymbl. Haxoxxaenue HauOOJBIIErO0 M HAMMEHBIIErO 3HAueHUs (QYHKIMHU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MuTerpan
5 MHoOXkeCTBa U JIOTHKA
5.1 MHoecTBO, onepaiu HaJ MHOXKecTBaMu. Jluarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposaTHOCTH
6.3 | KomOunartopuka
7 I'eomeTpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKHN
7.4 | Tena u MoBEpXHOCTH BpallleHUs
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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