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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3zoBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadueH uisi GopMUpoBaHUS Yy OOyHaroIIuXcs
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUH BEPOSTHOCTEM Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METOJAaX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IOHUMAHNE 3HAYUMOCTH
YU OOIIHOCTH MaTE€MaTUYECKHX METOJOB MO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBS3SX MEXKAY HUMHU Ha BaXKHBIX NPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHeW IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEyIOIIMEe OCHOBHBIE cojepxaTenbHble JUHUU: «ClydaiiHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3Y4€HUE TE€OMETPUYECKOTO H
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxanune nuHUM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CIIY>KHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)K€ 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s W3ydyeHUs 3aKoHa OOJBIIMX Yuceld — (YyHIaMEHTAIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE IMKOJIHHUKOB HA ONHUCAHWUU W W3YYCHHH CIy4JailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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

COAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

[IpencraBienne JaHHBIX C MOMOIIbIO Tabnuu u guarpamMM. Cpennee
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U Cy4YaliHble COOBITUS. DJIEMEHTAPHBIE
coObITHUs (MCX0bl). BeposSTHOCTH clydailHOTO COOBITHSA. BIWM30CTh YacTOTHI U
BEPOATHOCTH  cOoObITUH.  CrnywailiHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSAMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00beIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Juarpammel Ditnepa. @opMyiia CI0KEHHS] BEPOATHOCTEM.

VYciloBHas BEPOSITHOCTb. Y MHOXXEHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
sKkcriepuMenTa. @opmyiia moTHON BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

KomMOunatopaoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
couetanuid. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

buHapHBbIil ciydaiiHbIi ONBIT (MCHBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

Cnyuaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAIIBHOE.



11 KIIACC

UucinoBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIWYMH: MAaT€MaTHYECKOE
OKMJIAHUE, IHUCIIEPCHsI W CTAaHJApTHOE OTKIOHEHME. [Ipumepsl npuMeHeHHs
MAaTeMaTHYECKOr0 OXKUJAHWs, B TOM YHUCIIE B 3aJa4ax U3 IMOBCEIHEBHOW JKU3HU.
MareMatnyeckoe OxugaHue OMHAPHOW CIy4yalHOUM BelIW4YMHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aliHBIX BEJIMYMH. MaremMaTU4ecKoe OXKHIAHUE W
JUCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHU.

3akoH OOJIBIIMX 4YHUCEI MU €ro poJib B HayKe, NPUPOJE U OOLIECTBE.
Bb160pouHbIil METOT MCCTIEAOBAHUIA.

[IpuMepbl HENPEpPBIBHBIX CIy4yalHbIX BenWuMvH. [loHATHME O TIOTHOCTH
pacrpeneneHus. 3aadn, NPUBOISIINE K HOPMAIbHOMY pacupenenenuto. llonsatue
O HOPMAJIBHOM PaCIIpEECICHUN.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepU3yHTCS:

I'paknanckoe BoclMTaHUE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMU 00YUAIOIErocst Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUI,
poLeayp TpaXIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHHEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHHS K
MPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEIACHUS,

CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHCHUEM JOCTKEHUN HAYKH M JACATCIBHOCTHIO

y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETO.
JcTeTHYECKOE BOCIIUTAHHE:



ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIIOYAss ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.
DusnyecKoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro M 6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; HHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHNI0 HA TMPOTSHKEHUU BCEH JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JIKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIIVSHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa dSKOJOTMYECKUX MpoOJeMm;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JacCTH OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JCSITCIIBHOCTH, DTAarloB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUIN3AINW, OBJIAJCHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOW KakK CpPEJCTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCTEUIMU.



1)

YHueepcaﬂbeze nosnaeameéeljibHble Oedcmeuﬂ, obecnequsarom

Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa;,  NpuMeHeHue  jJ10SUYEeCKUX,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3oBble jJjoruueckue JeMicTBUA:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpEJeICHUs]  MOHSATUN; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS M CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI'O aHAJTN3A;

BOCIIpUHUMATh, (QopMyaupoBaTb HW  MPeoOpPa3OBbIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MaHHBIX, HAONIOJACHHWSIX U YTBEPIKICHHSIX;
npejiarath ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKITIOUSHHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOATENLHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS Y BBIBOJIBL;

BBIOMpATh CIOCOO perieHus yuyeOHOUM 3ajaur (CpaBHHUBATH HECKOJIBKO
BApDUAHTOB peEIleHUs, BBIOMpaTh Haubojee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, MpodiIemy,
yCTaHAaBIWBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

IPOBOUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0BEKTa, SIBICHUSA, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOATEILHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
NPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;



MMPOTHO3UPOBATH BO3MOKHOC pPa3BUTUC IIPOLECCCA, a TAKKE BbIABUT'ATH
MMPCAIIOJIOKCHHA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ nndopmanmeii:

2)

BBISIBIIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISI PELICHHUS 33/1a4K;
BEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh UH(OpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpaduuecKy;
OLICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOATEJIBHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus,  00ecneyugarom

choOpMUPOBAHHOCTNB COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBAaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI IO CYIECTBY 00CYKIAEMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE Ha TTIOMCK
pEelIeHUs; COMOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh Pa3Mdyle U CXOJCTBO IMO3ULHUMN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUd  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHANBHUIYAIBHON pabOoThI MPHU pelieHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JAESITENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeeNiaTh BUABI PabOT, T0rOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W UHBIE); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMaH/IbI;
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediieKcu Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA Ipoiecca H
pe3yJibTara peleHus MaTeMaTUIeCKOM 3a/1auu;

e TMPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PEIICHUH
3a7a4l, BHOCUTb KOPPEKTHUBBI B JICSITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTH)KCHUS PE3YJbTAaTOB JEATECIbHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHYEeCKoe,  MeAMaHa,
HauOoJbllIee, HAUMEHbLIee 3HaUeHNE, pa3MaX MacCHUBa YHUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMU,
HAaXOJIUTh U CPAaBHUBATh BEPOSITHOCTH COOBITMI B W3YYCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHUSA: TMEpeceueHue U OO0bEeIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATLCS AUAarpaMmMaMu Jijepa u GopMyIsioN CIIOKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ay.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHUS;
HaxOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBWIA YMHOXKEHUS, C NOMOIIBIO JepeBa
CJIy4alHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HWCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH



HE3aBHCHUMBIX MCIIBITAHUNA JI0 TIEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpHUU UCIBITaHUN bepryun.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, JUarpaMMa pacIpeiesICHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUN  CIy4allHOW  BETUYHMHBI IO
pacnpeiesICHUIO WU C IIOMOUIBIO JUATPAMM.

OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OXKUIAAHUS; TPUBOJAUTH PUMEPHI,
KaK MpPUMEHSETCS MaTeMaTHYeCKOe OXKUJAaHUE CIydailHONW BEIMYMHBI HAXOAWUTH
MaTEeMaTU4YECKOEe OKHUJIaHUE T10 TAHHOMY PacIpeCIICHUIO.

HMeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HMeTh npeAcTaBiIeHUE O HOPMAJILHOM PAaCIpEIEICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB u TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[Ipencrapienue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHbI€ OIBITBI M CITy4aliHbIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [TOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
CIIy9aifHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6mmoreka [JOK
4
DIEMEHTEI KOMOHHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepuu nocaenoBaTenbHBIX UCIBITAHUN 3 1 bubmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
CryyaiiHble BEIHYUHEI U paclpeacIeHus 6 bubmmorexa [TOK
ya pacripel https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4 bubmuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
H 2 1
> OPMATBHOE pactpeaerei https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcesbl
1 [IpencraBnenue JaHHBIX C 1 bubnmnoreka HOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnnorexa [JOK
P ’ https://m.edso0.ru/dd00738d
JTUCIIEPCHs, CTAHIaPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIlIee U
3 HalMe€EHBIIIee 3HAUEHU, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoJIbIIlee U
4 HalMeHBIIIee 3HAUEHHS, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/7c9033a8
JUCTIepCusi, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.eds00.ru/347¢1b78
DneMeHTapHbIe COOBITUS (MUCXOIBI)
. bubnnorexa IHIOK
6 BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 1 1

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



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubnnorexa [JOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopMya CII0KEHHUS BEPOSITHOCTEH bubmorexa [JOK

Py P https://m.eds00.ru/3057365d
YcnoBHas BEPOATHOCTb.
11 YMHOXeHue BeposTHoCcTel. JlepeBo bubmorexa [JOK
N p Saks https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCTIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposTHoCcTel. JlepeBo bubmmorexa [IOK
. P s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa [JOK
. P e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
b K
15 dopMyIia MOJHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmysa NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontponsnas pabora https://m.edsocI)_.[ru/29d060b9
18 KomOunaTopHoe mpaBuiio bubnuorexa [IOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coseranit https://m.edsog)_.[ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmemate sonmasy, Cepus biGiorera LOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [TpakTryeckas pabora c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabnuI
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.Iru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpeneseHus https://m.edso0.ru/6dc7{f39
27 CymMma 1 npousBeieHHe bu6muoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4YalHbIX BEJIMYHH

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

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feo:;eT I/II)‘ISCKOC 5 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 qlfcne 11015[)& I/II)‘ISCKOG u 1 bubmorexa LIOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 Hrorosas kowTpoIIbHas padota . https://m.edsoo.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
cHCTeMaTh3aIys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUN

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
City4aifHbI€ OTIIBITHI M BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0oTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso0.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTruueckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTu4yecKkoe OKHUIaHuE
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO paclpeaeIeHui
9 Jucnepcus u craniapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495¢
[IpakTrueckas pabora ¢
12 WCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa LHOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO] UCCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
[TpakTHueckas pabora ¢
15 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

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



https://m.edsoo.ru/0adefe9e
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
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HENPEPBIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa HOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBa
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacIpeeIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuueckas pabora c
20 HCIIOJIF30BAHUEM DJIEKTPOHHBIX bubmmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
[ToBTOpeHue, 06001IeHUE U
21 cUCTeMAaTU3aIus 3HAHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTel\/II:)aTI/BaI_II/I}I 3HAHUH bubmmorera [TOK
' https://m.edso00.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnuoteka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU COOBITUSIMU

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



https://m.edsoo.ru/b1c2712e
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
https://m.edsoo.ru/538fd7cf

25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMsl 3HAaHUH.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3anys 3HaHUi.
Berruucnenue BepostHocTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METOI0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

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

27

IToBTOpEHME, 0000IICHUE 1
cucTEeMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenue, o6odIIeHNE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Jiliiepa)

[ToBTOpenwme, 0600IIEHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cHUCTeMaTU3alurs 3HaHUM.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

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

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUH. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHnue, 0600IICHNE 1

31 CHUCTEMAaTH3aLIMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KUAaHnE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCKOe OXKHUIAHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosast kouTposbHas padota . https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 1 bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

Teopust BEpOATHOCTEN M CTATUCTHUKA
UnTarh U CTPOUTH TAOJIUIIEI U JHATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: cpeaHee apI/I(i)MeTI/I‘IeCKOG, MECOMUaHa,
HaI/I6OJII>IHCe, HaMMCHBIICC 3HAYCHUC, pa3dMax MacCuBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHSATUSMHU: CIYYalHBI OKCHOEpPUMEHT (OMBIT) U
CIIy9aiiHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXOJ)
CIIy4allHOTO  OMNbITa; HAaXOJUTh  BEPOATHOCTM B  ONbITaX C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6BITI/I$IMI/I, HaxXoJuTbh W CpPAaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘IElfIHHX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHre U 0O0beInHEHHE
JaHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIIOKHOE JAHHOMY COOBITHIO;
NOJIb30BaThCs  AMarpaMmMamMu  Diinepa W QOpMYyNIO  CIOXeHHS

BEPOATHOCTEH MPH PEIICHUHN 33]1a4

OHepI/IpOBaTI) IIOHATUAMMU. YCl10BHad  BCPOATHOCTD, HE3aBUCHUMBIC
COOBITHS; HAXOAUTh BEPOSATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHUS, C
MOMOIIBIO JE€PEBA CIYYANHOTO OIbITA

[IpumensTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEILIEHUH 3aa4
OnepupoBarh MOHATUSIMH: UCIBITAHUE, HE3aBUCUMBIE MCTIBITAHUS, CEPUS
I/ICHI)ITaHI/II\/'I, yCnex U HEyJayda; HaXOAUTb BEPOATHOCTHU COOBITHI B cepun

HE3aBHCHUMBIX HCIIBITAHHN IO MEepBOro ycricxa, HaXOAUTb BCPOATHOCTU

COOBITUH B cepuu ucnblTaHuil bepHymum

6.8

OnepupoBaTh TMOHATUSAMHU: CIy4yaiiHas BeJIMYMHA, paclpeaeseHue

BEPOATHOCTEN, [Uarpamma pacipeeseHus

11 KIIACC



Ko IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
5 Teopus BEpOsSTHOCTEN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUN  CIIydalHOW  BEJIWYMHBI
' pacrnpeiesIeHUI0 WIH C MTOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHIAHHS, MPUBOJIUTH
5 5 IpUMepbl  TOTO, KaKk [MPUMEHSEeTCS MaTeMaTU4YecKoe OXHUJaHue
' CIIy4allHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXXHIAHHE II0
JTAaHHOMY pacHpeIeIeHUIO
5.3 HNwmetpb npeacraBiaeHne o0 3aKOHE OOJIBIIUX YHCETT
5.4 Nwmets npeacTaBiieHne 0 HOpMajabHOM pacrpeeieHuu

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KVIACC
IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
Kon
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBienre JaHHBIX € TMOMOINBIO TaOMUIl M JUarpamm.
6.1 apupMeTHyecKoe, MeIuaHa, HauOosiblllee W HaMMEHbIIEee 3HAYEHUs, pazMax,
JUCTIepCusl U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CrnyuyaiiHple SKCHEpUMEHTHI (OMBITHI) W ClydyailHble COOBITHSA. JJIEMEHTapHbIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTHs. bim3zocTs yacToThl U
6.2 BEPOATHOCTH cOOBITUH. CilydaifHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
cOOBITHSIMA.  BepossTHOCTM  COOBITUHI B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IIepeceueHHe, OOBEIMHEHHE, IPOTHBOIOJIOKHBIE
' coObITHs. [Inarpammbl Ditnepa. @opMyiia CloKEeHUs] BEpOATHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOro




skcniepuMmenTa. dopmyra mosiHo# BeposiTHOCTH. HezaBrucruMbie COOBITHS

6.5

6.6

6.7

Komb6unaropuoe mpaBwio ymHoxenus. IlepectanoBku u ¢dakropuan. Yucio

coueranuil. Tpeyronsauk Ilackans. @opmyna 6mnoma Heiorona

bunaphplii cinyuyaiiHeli ONBIT (WCHBITAHUE), ycnex M Heynada. HesaBucumble
ucneltanusa. Cepusi HE3aBUCHUMBIX HCIBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm

Cnyuaiinas BennunHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpeeineHusl.

[Ipumeps! pacnpesiesieHnid, B TOM YHCIIE T€OMETPUUYECKOe U OMHOMUAIbHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopI/m BepOHTHOCTeﬁ H CTaTUCTHKA

5.1

YwucaoBwie XapPaKTCPUCTUKHU CJIy‘-Iaf/'IHbIX BCIIMYMH: MAaTEMaTHYCCKOC OXHUJaHHC,
AUCIICPCUA U CTaHAAPTHOC OTKJIOHCHHUC. HpI/IMepH MPUMCHCHUSA MAaTEMATUYCCKOT'O
OXHJAaHusg, B TOM YHCJIC B 3agadax M3 HOBCC}IHGBHOI\/'I KU3HA. MaTteMaTH4ecKoe
OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘-I&fIHOfI BEIUYMHBEI. MaTeMaTuuecKoe OKHUJaHHUEC CYMMBI
CﬂyqaﬁHLIX BeanuuH. MaTemaTruueckoe OXKHNIAaHHUEC U JUCTICPCUA TCOMETPUUCCKOIO

¥ OMHOMHUAJIBHOTO pacIpeeeHHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae U obiiecTBe. BbiOopouHsbIit
METOJ] UCCIIEOBAHUN

IIpumepsl  HENpepbIBHBIX  CIy4aliHBIX BeIMYMH. [loHsATHE O IUIOTHOCTH
pacnpezneneHus. 3aga4y, IpUBOSLINE K HOpMAIIbHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHuN

IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble TPCGOBaHI/Iﬂ K IIPEAMETHBIM pe3yjabTaTaM OCBOCHUS

NPOBEPSIEeMOI0  OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMBbI CPeIHEro 0011ero
TpeOOBaHUS o0pa3oBaHus

1

BinaneHue Merogamu  0Ka3aTelbCTB, QJITOPUTMAMM pELIEHUs 3a7ady;
yMeHue ¢GOopMyIMpOBAaTH U OINEPUPOBATH TMOHATHSAMH: ONpEACTICHHUE,




akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MNPHU3HAK, [OKAa3aTEJbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpOBaThH
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTHYeCKON  HHIYKIUU;
MIPOBOAMTH JI0KA3aTeIbHbIE PACCYXKICHUS MPHU PELICHUU 3a7a4, OI[CHUBATh
JOTUYECKYI0  IPAaBUJIBHOCTb  pPACCY)KIEHUH; yMEHHE  OIEpUpPOBaATh
HNOHSTUSIMHM: MHOKECTBO, IOJMHOKECTBO, OIEpallMy HaJ MHOXKECTBaMHU;
YMEHME UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH ammnapar i ONMCAHUs
pEeaIbHBIX MPOLIECCOB U SIBJIEHUI M MpU PELICHUM 3a]ad, B TOM YHCIE W3
IPYTHX Yy4eOHBIX TMPEAMETOB; YMEHHE OINEpPHpPOBATh MOHATHUSAMHU: Tpad,
CBs3HBIA Tpad, HepeBo, LUK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3lIUYHBIMU CHOCO0aMHU; HUCMOJIb30BaTh rpadpl mpu
pellIeHnu 3a1a4

YMeHue omnepupoBaTh MOHATHUSMHU: HATypajdbHOE YHUCIO, IIEJI0€ YHUCIIO,
CTEMeHb C IIeNIbIM MOoKa3aTelieM, KOPeHb HATypaJbHOUW CTENEHH, CTENEeHb C
panMoHANIBHBIM IIOKA3aTeIeM, CTEICHb C JICHCTBUTEIIBHBIM ITOKA3aTelIeM,
jgorapuM 4YHUCIa, CHHYC, KOCHMHYC M TaHT€HC IPOMU3BOJILHOTO YHCIA,
OCTaTOK [0 MOJYJI0, PAlMOHAIBFHOE YHWCIO, HPPALUOHATBLHOE YHUCIO,
MHO>KECTBA HATypaJbHbIX, LIETbIX, PALIMOHABHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE WCIOIb30BaTh TMPU3HAKH JICTMMOCTH, HAWMEHBIIUNA OOIIMiA
JeNUTeNIb W HauMEHbIllee o0IIee KpaTtHoe, aiaroputM EBknuma mpu
pelIeHun 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UIIMOHHBIMU CHCTEMaMH
CUHCJICHHSI; YMEHHE BBIMOJIHATh BHIYUCIICHHE 3HAYCHUH U MpeoOpa3oBaHUs
BBIpQXEHUN €O CTEeMeHsMH U Jorapudmamu, mpeodOpa3oBaHUs TPOOHO-
palMOHANBHBIX  BBIPQXKEHUH;  YMEHUE  ONEpPUPOBATh  IMOHATUSMU:
MOCNIe0BATENbHOCTh, apudMeTnyeckass MPOrpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBaKOIas TIeOMETpUYecKas MPOTrpeccHs;
yMEHHE 3aJlaBaTh TOCIEAOBATEIbHOCTH, B TOM UYHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPHPOBATH MOHSITHIMHU: KOMIUIEKCHOE
YUCJIO, COMPSDKEHHBICE KOMIUICEKCHBIE YHCIA, MOJYJIb H  apryMeHT
KOMIUIEKCHOTO  YHCJa, dbopma  3amUCHM  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U  anrebpaumdeckas); yMeTh
MPOU3BOJUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI MCIOJIB30BaHUS KOMIUIEKCHBIX YHUCEJ; ONEPUpPOBATH
MOHATUSAMM:  MaTpuma 2X2  u  3X3, omnpeaenuTeab  MaTpHUIbI,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEISI

YMeHune onepupoBaTh MOHATUAMH: paldOHAIbHBIE, HWPPALMOHAIBHBIC,
MOKa3aTeNbHbIC, CTETNCHHBIE, JIOTApU(OMUYECKUE, TPUTOHOMETPUUCCKUE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBbI; YMEHHUE ONEPUPOBATH MOHATUSIMHU:
TOXKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEeMa YpaBHEHMH W HEPaBEHCTB, pPaBHOCUJIBHOCTh ypaBHEHUH,
HEPAaBEHCTB U CUCTEM; YMEHUE pellaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBbI
C TOMOILIBIO Pa3IMYHbIX NPUEMOB; pelIaTh YpaBHEHHs, HEpPaBEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHSTh YpaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBbI




JUTSL PEIICHUs MaTEeMaTHYeCKHX 3a]ad W 3ajad W3 pa3nuHbIX obiacteil
HAyKH U peasibHOM KU3HU

YMmenue omnepupoBarth HOHATHAMH: (QyHKIHS, YETHOCTH (YHKIHH,
NEPUOIMYHOCT (PYHKIIMH, OrPAaHHMYEHHOCTh (YHKLIUH, MOHOTOHHOCTH
¢yHKIMu, 3KCTpeMyM (YHKIHMH, HAauOOJbIIee W HAUMEHbLIEe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKe, HeMpepbiBHAS (DYHKIMS, acCUMOTOTHI rpaduka
(GyHKIMM, TIepBas W BTOpas NMPOW3BOAHAs (YHKUIUH, TEOMETPHUYCCKHN H
¢u3nyeckuii  CMBICT IPOM3BOAHOW, MepBOOOpa3Has, ONpEACIEHHBIH
UHTErpaj; YMEHHE HAXOJUTh ACHMNOTOTHI rpaduka (QyHKIUH;, yMEHHE
BBIYHCIIATH MTPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO ¥ KOMITO3HILIUH
GyHKINH, HAXOIUTH YpaBHEHUE KacaTelIbHOH K TpaduKy QyHKIUN; yMEHHE
HAXOJUTh TPOU3BOJHBIE JEMEHTAPHBIX (YHKIMH; YMEHHUE HCIIOJIB30BaTh
NPOM3BOJIHYIO JUISl HCCIeNOBaHUA (DYHKIMH, HAaXOJUTh HAaWOONBIINE H
HaVMEHbIIME 3HaueHHWs (QYHKIUH; CTPOUTh TpPaQUKd MHOTOUWIEHOB C
UCIIOJIb30BAHUEM  almapara MaTeMaTH4ecKoro aHaln3a; HPUMEHSTbH
NPOU3BOAHYIO ISl HAXOKACHUS HAWIYYIIEero PEUIeHUS B MPHUKIAIHBIX, B
TOM YHCJIE€ COLMAIBHO-?KOHOMHUYECKHX U (U3UUECKHUX 337a4ax; HaXOIHUTh
Iomaa 1 00bEMBI (GUTYp C MOMOIIBI0 MHTETpaja; MPUBOAUTH IPHUMEPHI
MaTEeMaTHYeCKOr0 MOJCIUPOBAaHUS C TOMOIIBI0  JuddepeHranbHbIX
ypaBHEHU I

YMeHue onepupoBaTh HOHATHAMU: rpaduk ¢yHKIMH, oOpaTHas (QyHKIMSA,
KOMIO3uIus (DyHKIMHA, JuHeHHas QYHKUUSA, KBaJIpaTU4Has QYHKIUS,
pauuoHanbHas (YHKLUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKIUH, IOKa3zaTellbHas U
ngorapudmuueckas (QYHKIMHM; YMEHUE CTPOUTh TIpadUKU HU3YUYEHHBIX
(GyHKIMH, BBIIOIHATH NpeoOpa3oBaHusl rpa@uKoB QyHKINN, UCIOIb30BATh
rpadukyu JUIsi U3ydeHus: MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JIpYTuX y4eOHBIX MPEIMETOBH 3aJad W3 PEaTbHON KHU3HH; BBIPAKAThH
dopMynaMu 3aBUCUMOCTH MEXJY BEIMUYMHAMMU; MCIIOIB30BaTh CBOWCTBA M
rpadukd (QYHKIUM A7 pelieHus ypaBHEHUH, HEPaBEHCTB M 3ajad C
napamMeTpamM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
peleHnii ypaBHEHU I, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, TOIM U YacTH, Ha JBIXKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/la4il U3 O0JAacTH YIPABICHUS JIIMYHBIMA U CEMEHHBIMU
¢buHAHCAMM); COCTABIIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U WX
CUCTEMBI IO YCIOBHIO 3aJayd, HCCIEOBATh IIOJIyYEHHOE pEIICHUE |
OLICHUBATh TMPaBIONOJOOHOCTh PE3YylIbTaTOB; YMEHHE MOJEIHPOBATH
peanbHblE CHUTYallUM Ha $3bIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEIOBATh
MOCTPOCHHbIE ~ MOJENW C  HCHOJb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOITYUEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATHSMHU: CpelHee apupMEeTHUecKoe, MeauaHa,




HauOoJbIllee U HAMMEHbIIEE 3HAYCHHS, pa3Max, JUCIEPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHuEe H3BJEeKaTh, HWHTEPIPETHPOBATH
uH(pOpMalLIMIO, MPEJICTABICHHYIO0 B TablWIax, Ha guarpammax, rpadukax,
OTpaKaroIllyl0 CBOMCTBA pEabHBIX IMPOLIECCOB U SIBJICHUHN; MPEACTABIATh
uH(pOpMaAlLlMI0O € TIOMOINbIO TalnMIl W  JAUarpaMM; HUCCJIEIOBaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM 4YHCJI€ C NPHUMEHEHHEM TrpaduuecKux
METOJIOB U JJIEKTPOHHBIX CPEICTB; rpapUUecKH UCCIICIOBATh COBMECTHBIE
HaOJIIOJICHUS C TOMOIIBIO TUarpaMM pacCerBaHUs U JMHEHHOM perpeccun

YMeHue onepupoBaTh MOHSATHSMH: CIy4allHBIA OMNBIT M CIy4ailHOE
coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS, YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HCIIONB30BAaHMEM TpaUyecKuxX METOJIOB; MPHUMEHSTH
(GopMyJibl CIIO)KEHHUSIT M YMHOXXEHHS BEpOSATHOCTEH, (opmyny MOJIHON
BeposATHOCTH, (popmyny bepHymmm, komOuHaTOpHBIE (AKTBl U (OPMYIIBI,
OLICHUBATh BEPOSITHOCTH pEaATbHBIX COOBITHIL; YMEHHE ONEpUPOBATH
NOHATUSIMM:  CIy4ailHass BENWYHMHA, paclpeieNieHue BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OXHJaHWe, JUCIEpPCHs W CTaHJApTHOE OTKIOHEHHE
CIy4ailHOH  BeMWYMHBL, (YHKUMHM  pacrnpeAeneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO M HOPMAJbLHOTO paclpeiesieHuil; yMeHue
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJs peuieHHs 3a/ad;
3HAKOMCTBO C MOHSTHUSMHU: 3aKOH OOJIBIIMX YHUCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBaHUM; YMEHUE PUBOJUTH PUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yrced B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHUSX; YMEHHE OIEPHPOBATH
MNOHATUSIMM:  COYETAaHUE, [IEPECTAaHOBKA, YMCIO COYETAHUH, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpPUMEHSATh KOMOMHATOPHbIE
GakThl U pacCyKIeHMs JUIsl pEILIeHUs 3a]ad; OLEHHMBATh BEPOSTHOCTH
pea’bHbIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHune onepupoBaThb  IOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIa, IUIOCKUU YroJl, ABYTrPaHHBIN
Yroj, TPEXTPAaHHBIA YroJl, CKPEIIMBAIOLIUECS IPSAMBIEC, MapaUICIBHOCTD U
NEPIEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YrOJl MEXKIY MPSAMBIMHU, YrOJl
MEXIY NPSMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMU, PACCTOSHUE OT
TOYKHM JI0 INIOCKOCTH, PACCTOSHHME MEXAY NPSIMBIMH, PACCTOSIHHE MEKIY
IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh NPH PEIICHUHM 3a/1ad H3y4YCHHbIE
GakThl U TeopeMbl MJIAaHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KaOIIIET0 MHpa; CTPOUTh MaTeMaTH4YECKHE MOJEIN C IOMOUIBIO
FEOMETPUYECKUX IIOHATUM M BEIWYUH, peEllaTb CBSI3aHHbIE C HUMH
[IPAaKTUYECKUE 3a70a4n
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YMeHne omnepupoBaTh MOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BbEM GUTYPHI,
MHOTOTPaHHHK, IPAaBHJIBHBIA MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKA,
Ky0, mMapajuieienumen, TNpu3Ma, NOUpaMuaa, Qurypa W IMOBEPXHOCTH
BpallleHHs, LWIMHIP, KOHYC, map, cdepa, IUIomanab cgepbl, IMIIOaab
MOBEPXHOCTU TNHMPaMHJIbI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,




OPSMOYTOJIBHOTO TapayyleNienunea, MUPaMUIbl, TPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYCa M IIMJIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomasicss chepbl, NWIMHApPA, KOHYCa; YyMEHHE CTPOUTH CEYEHHE
MHOTOTPaHHHMKA, HM300pa)kaTb MHOTOTPAaHHUKH, (QUTYpPHl U TOBEPXHOCTH
BpAILICHUS, UX CEUCHHs, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (UTYpP, CAMOCTOSATEIBHO
dbopMynHUpoBaTH ONMpeAeTIeHUs H3y4aeMbIX (DUTYp, BBIABHTATh TUIIOTE3HI O
CBOWCTBAaX M MPHU3HAKAX T'EOMETPUYECKUX (Uryp, OOOCHOBBIBATHUIH
OmpoBepraTb MX; YMEHHE TNPOBOAWTH KiIAacCHPHUKAIUI0 GUTYyp IO
pPa3IUYHBIM TIPU3HAKaM, BBIIOJHATH HEOOXOAWMBIE JIOTIONHUTEIbHBIC
HOCTPOCHHUS
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YMeHue  onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOJO0HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (UTYpHI, B TOM YHCIIEC B IMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUCCKUE OTHOLICHHS TPU
pelICHUH 3ajla4; HAaXOJUTh T€OMETPHUECKUE BEJIMYUHBI (IUIMHA, YTOI,
IIOIAAb, 00BEM) MIPH PEIICHUH 33a4 U3 JPYTUX y4EOHBIX MPEIMETOB U H3
pearbHON KHU3HHM, YMEHHUE BBIYMCISATH T€OMETPUUYECKHIE BEJIMUMHBI (JIJTHHA,
yroJ, IJIOMIaab, OOBEM, TUIOMIAL MOBEPXHOCTH), WCIOIB3YS W3ydeHHBIE
GopMyIBI ¥ METOIBI, B TOM YHCIIE: TUIOMIAIb MMOBEPXHOCTH MUPAMUJIEBI,
OpU3MBbl, KOHyca, LMIUHApa, Iulomans cepbl; 00bEM  KyOa,
NPSIMOYTOJIBHOTO  MapalijieNienumneaa, MNHPaMUAbl, MPU3MbIL, THIUHAPA,
KOHYCa, 1apa; yMEHHEe HaXOIUTh OTHOIlIEHHE 00BEMOB OJOOHBIX (pUTyp
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YMeHne ornepupoBaTh MOHATHSMU: MPSMOYTOJbHAs CHCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKHU, KOOPIAWMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHHEe BeKTopa Mo 0Oasucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE MPOU3BEIACHUE, Yrol MEXKIY
BEKTOpPAaMHU; YMEHHE HCIOJb30BaTh BEKTOPHBIN U KOOPJIAMHATHBINA METO IS
pelIeHus TEOMETPUUYECKUX 3314 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHnue BbIOMpaTh MOAXOASIIMNA METOJ JUIs pelIeHUs 33/Ja4d; MOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHHM MPHUPOJIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SBIICHUN; YMEHHME paClO3HaBaTb IIPOSIBIICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTUYECKOW HAyKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nenble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypajbHOW crereHH. JleWcTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' CTENEHU
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsTuunble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7  IlpubmmxEHHBbIE BBIYUCIEHUS, MPaBUa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KomruiekcHble yncia
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4  Tloka3arenbHble U JOTapu(pMUUECKHE ypaBHEHUS
2.5  llemsie 1 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIE U JoTapu(pMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpuna cucTeMbl TUHEHHBIX YpaBHEeHUH. OnpeenuTelb MaTPHIIBI
3 OyHKIUYU U TpapUKu
31 OyHknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkunu. YétHele 1 HeuéTHBIe pyHKunU. [lepuognueckue GpyHKINHI
OOnacTte ompeneneHuss M MHOXKECTBO 3HaueHud Qynkuuu. Hymm  QyHkoum.
3.2  IIpoMexxyTKM  3HAKOTOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PYHKITWH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHblllee 3Ha4eHne pyHKIuu




Ha IPOMEXYTKE

Crenennas QyHKIHS C HaTypaJbHBIM U LIeJbIM Noka3zareneMm. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOThl TpadukoB GyHKIMNA. CBOKCTBA (DYHKIIHMH, HEITPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUA IOCIEA0BATENLHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMEeHTapHBIX QYHKIIUT
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBINETO 3HAa4YeHHs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTP
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v HOBEPXHOCTHU BpAIICHUS
7.5  KoopnuHaTbl U BEKTOPbI




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

1.

2.

Maremaruka. Teopus BeposTHOocTel U cTatuctuka: 10-11-e knaccpl: yueOHUK:
10-11 xmaccwl/ H. Tropun, A. A.Maxkapos, 1.P.Beiconkuii, 11.B. fmenko; mox
pen. SAmenko W.B., Akiinoneproe obmectBo «M3aaTenbcTBO
«[Ipocsemenue»Marematuka. [Ipodunsasiit Yposens. EI'D 2023.
Tematuueckuit Tpenaxép. Teopus BeposiTHOCTEH | PsizanoBckuit Anapei
Padaunosuu, Myxun [Imutpuii ['eHHagpeBUY

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.

Martemaruka. [Ipodunsaeiii Ypoens. EI'D 2023. TemaTudeckuit TpeHaKED.
Teopus BeposiTHocTeM | PsizanoBckuit Auapeit Padannosuya, Myxun JImMutpuii
['enHanbeBUY

Teopust BEposTHOCTEN, MaTEMAaTUYECKAsi CTATUCTUKA U 3JIEMEHTHI CITy4YalHbIX
nporieccoB. YmpoiieHHbIH Kypc | 'opoben bopuc ConomoHOBHY
Meroanueckre peKOMEHIAUU JUTsl YIUTENS, paO0TaoIIero 1o yueoHOMY
nocobuto "Teopus BepositHocTel U cratuctuka" (FO.H.Tropun u ap., M:
MITHMO, 2008)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

https://ptlab.mccme.ru/vertical
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