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1. MOSICHUTEJIbHAS 3ATIUCKA

Pabouas nporpamma yuebHOro Kypca «BeposSTHOCTh U cTaTHCTHKa» 06a30BOro ypoBHs it ooyvarommxcst 10 —11 kiaccoB pazpaborana Ha
ocHoBe dDemepanbHOr0 rocyJapcTBEHHOTO 00Opa30BaTENBHOTO CTaHIApTa CPEJHEro oO0Iero oOpa3oBaHMSA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, MPEIBABIIEMBIX K MaTeMaTH4YeCKOMy OOpa3OBaHUIO, W TPaJUIUN pOCCHHCKOro oOpa3oBaHus. Peanmzanmsi mporpaMmsl
obecrieynBaeT OBJIAJICHUC KIIOYCBBIMU KOMIICTCHUOUAMHU, COCTABJIAIONIMMU OCHOBY [JII CaMOpAa3BUTHUA W HCIPCPLIBHOI'O 06pa3013aH1/151,
[EJIOCTHOCTH OOMIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JINYHOCTH O0YUYAIOIINXCA.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BepodaTHOCTh M CTaTHCTUKa» 0a30BOr0 YpPOBHS SIBJISETCS NPOAOHKEHHEM U Pa3BUTUEM OJHOMMEHHOrO y4eOHOro Kypca
0a30BOro ypoBHsl OCHOBHOM 1iKkojbl. Kypc npennazHaueH a1t GopMHUpPOBaHUS Y 00yYaroIUXcs CTATUCTHUECKOW KyJIbTyphbl U IOHUMAHUS POJIU
TEOPUH BEPOSITHOCTEN KaK MAaTeMaTH4YeCKOI'0 MHCTPYMEHTa JJisl U3yueHHsl ClydalHbIX COOBITHHM, BEIMYMH U IpoueccoB. IIpu m3ydeHun xypca
00OTamarTcsl MPEACTABICHUS yYAIIUXCS O METOJaX HWCCIEAOBAaHMS M3MEHUYMBOTO MHpPA, Pa3BUBACTCS NMOHMMAaHUE 3HAYMMOCTH W OOIIHOCTH
MaTEeMaTHUYECKUX METOJOB [T03HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HaIpaBlI€HO HA 3aKPEIUIEHWE 3HAHUM, IOJYYEHHBIX IIPU M3YyYEHHMM Kypca OCHOBHOM IIKOJBl M Ha pa3BUTHE
IIPEICTABICHUN O CIIy4allHbIX BEITMYHMHAX U B3aUMOCBSI35X MEKYy HUMHU Ha BaXXHBIX IPUMEPAX, CEO)KETHI KOTOPBIX MOYEPITHYTHI U3 OKPY KAIOIIETO
MUpa.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIENISIMU B CTPYKTYype Y4eOHOro Kypca «BeposSTHOCTh U CTaTUCTUKA» CpeIHEH IIKOJIbI Ha 0a30BOM YpOBHE
BbIJICJIEHBI CIIEAYIOIINE OCHOBHBIE cofiep)KaTesbHble TMHUM: «CilydaiiHble COOBITUS U BEpOATHOCTIY, «Cily4aiiHble BEIMYMHBI U 3aKOH OOJIBIINX
qHCe.

Baxknyto yacTh Kypca 3aHUMAaeT M3y4YEHHE N€OMETPUYECKOro M OMHOMHUAIBHOTO PACHpe/eleHU M 3HAKOMCTBO C MX HENPEPbIBHBIMU
aHaJIoraMy — T0Ka3aTeJIbHBIM U HOPMAJIbHBIM pacrpeeeHUsIMU.

Conepxxanne nuHuM «CiydaiiHble COOBITHS M BEPOSATHOCTH» CIYXKHUT OCHOBOHM A (hOpMUpPOBaHMS INPEICTaBICHUH O pacrpeleneHuu
BEPOSTHOCTEH MEXIy 3HAUCHHSMU CIy4YaiHbIX BEJTUYMH, a TAKXKE 3Ta JIMHUS HEeoO0XoaArMMa Kak 0a3a Ui M3Y4YEeHHs 3aKOHA OOJBIIMX YHCEN —
(yHIaMEHTaIbHOTO 3aKOHA, JIEHCTBYIONIEr0 B MPUPOE M OOIIECTBE U UMEIOIIEro MaTeMaTH4ecKyto Gopmann3anuio. CaM 3aKOH OOJBIIMX YHCEeN
npesaraeTcsl B 03HaKOMHUTEIbHOU (hopMe ¢ MUHUMAaJIbHBIM UCIIOJIb30BAaHUEM MaTeMaTHYeCKOro popMain3ma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEJIMYMHAMM, AKLEHTUPYIOT BHUMAHHE IIKOJBHUKOB HA ONUCAaHUM U HM3YyYEHUU
CITy4ailHBIX SIBJIEHUI C IOMOIIBIO HENPEPHIBHBIX (GYHKIUNA. OCHOBHOE BHUMAaHHUE YJENSETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PAcCIpeeNIeHHSIM,
IIPU ATOM TIpENIoaraeTcs 03HaKOMUTENIbHOE U3yUeHHE MaTepHraiia 0e3 J0Ka3aTebCTB MPUMEHIEMbIX (aKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE
Ha usyuenue kypca «BeposTHOCTb U cTaTUCTHKa» Ha 0a30BOM ypoBHe oTBoAuTCs 1 yac B Henenmto B 10 knacce (34 vaca B ron) u 1 yac B
uezgento B 11 kmacce (33 gaca B roj) , Bcero 3a JiBa roja o0y4eHus - 67 yueOHBIX YacOB.



2. COAEPKAHUE YUYEBHOI'O KYPCA
10 KJTACC

[IpencraBnenne JaHHBIX C MOMOLIbIO TaOmuI U nuarpamM. CpenHee apudmeTndeckoe, Mearana, HauOoJblllee 1 HaMMEHbIIIee 3HAYCHHUS,
pa3max, TUCTIepCHsl U CTaHapTHOE OTKIOHEHHE YHUCIOBBIX HA0OOPOB.

Crydvaiinple SKCIEPUMEHTHI (ONBITHI) M CIy4aiHble COOBITHA. DJIeMEHTapHbIe COOBITHS (MCXOIbl). BeposaTHOCTH Cily4allHOTO COOBITHS.
ban3ocTh 4acTOTHI U BEPOSITHOCTU COOBITHH. CiydaliHbIe OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU. BeposiTHOCTH COOBITHII B
OIIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH.

Omnepauuu Haja COOBITUAMH: IepeceyeHHue, OObEeIUHEHHE, MPOTUBONONIOXKHBIE coObITUA. Jnarpammbl Oitnepa. dopmyna Cl0XKEHUS
BEPOATHOCTEH.

VYcioBHas BEPOSTHOCTb. Y MHOXKEHHME BEpOSITHOCTEH. [lepeBo ciydaiiHoro skcrnepumenta. @opMyiia 1moyHoi BepositHocTu. HeszaBucumele
COOBITHSL.

KomOunatopaoe mnpaBuwino ymHoxxeHus. llepecranoBku u ¢akropuan. Yucno coderanmii. TpeyrompHuk Ilackams. ®@opmymna OumHOMA
Herotona.

bunaphblii ciydaliHbIi onbIT (MCHBITAaHUE), yclex U Heyaada. HezaBucumble ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHUI 1O IIEPBOIO
ycnexa. Cepust He3aBUCUMBIX UCIIBITaHUN bepHyiuin.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposTHOocTed. Jlmarpamma pacnpeneneHus. llpumepsl pacnpeneneHuil, B TOM UHUCIE,
reoMeTpHuecKoe U OMHOMHUAIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTHKU CIIy4alHBIX BEJIMYMH: MaTeMaTUYECKOE OXHJaHWe, AMCIEPCUS U CTaHJapTHOE OTKJIOHeHHe. [Ipumepbl
MIPUMEHEHUS] MaTEMAaTUYECKOT0 OKUIaHMsI, B TOM YKCJIE B 3a/ladyaxX U3 MMOBCEJIHEBHOM *U3HU. MaTemMaTuueckoe oXKujaHue OMHapHOU ciaydyailHON
BEJIMYMHBI. MareMaTH4ecKoe OXHUJaHHE CYMMBbl CIy4YalWHBIX BEIMYMH. MaTeMaTH4yeckoe OKHMJIaHUe M JHUCIEpPCHs TeOMETPUYECKOro U
OMHOMMAJIBHOTO paclpeieleHui.

3aKkoH OOJIBIIMX YUCEN U €r0 poJib B HayKe, MPUpoJie U ol1riecTBe. BEIOOPOUHBIH METO HCCIIeOBAaHU.

IIpumepbl HENpephIBHBIX CIIy4alHbIX BeNWUMH. [loHATHE O IUIOTHOCTM pacnpeleNeHus. 3afadd, MNPUBOAAIIME K HOPMaJIbHOMY
pacnpeznenenuto. [TousTue 0 HOpMaTbHOM pacpPeEIICHUN.



3. INIAHUPYEMBIE PE3VJIbTATbHI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS NPOrpaMMbl yueOHoro nmpeamera «MaTeMaTHKay XapaKkTepU3yrTcs:

I'paxnanckoe BocnuTanue:

Cc(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMK OOYydYalOMIerocss KaK AaKTHMBHOIO M OTBETCTBEHHOTO WJIEHAa POCCHHCKOro OOIIEeCTBa,
NPEJCTaBICHUEM O MaTeMaTHYECKHUX OCHOBaX (YHKIHMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHHH, MPOLEAYp TIpa)kIaHCKOrO o0OIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBATh C COLMAIILHBIMA HHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYECHUEM.

IIaTtpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM TPAKTAHCKOHW HMICHTUYHOCTH, YBRXEHHUS K MPOIUIOMY W HACTOSAIIEMY POCCHICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHMEM K JOCTH)KEHUSM POCCHUICKMX MAaTEMaTHUKOB M POCCHUIICKOM MaTeMaTHMYeCKON IIKOJbI, K HCIOJb30BAHUIO ATHX
JOCTH)KEHHUH B IPyTUX HayKax, TEXHOJOTHUX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapojaa; c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSA, ITUYECKOTO TOBEICHHS,
CBA3AHHOTO C IPAKTHMYECKUM IIPUMEHEHHUEM JIOCTHIKCHUN HAyKH M JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IIOCTPOEHUE
yCTOMUYUBOTro OYyIyLIEro.

JCTeTHYeCKOe BOCIIUTaHue:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7au, PELICHUH, pacCy ACHU;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3Iu4HbIX BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHHsSI NPHUMEHSATh MaTeMaTHYeCKHWe 3HaHUS B HMHTEpecax 3J0poBOro M Oe3omacHOro oOpas3a KHU3HH,
OTBETCTBEHHOI'0 OTHOILEHHS K CBOEMY 3J0POBBIO (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN M OTIbIXa, PEryJsipHas QpU3nuecKas
aKTUBHOCTbD); (PU3MUECKOr0 COBEPIIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBLHON IEATENbHOCTHIO.

TpyaoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM LEHHOCTH TPYJOIIOOMS; MHTEPECOM K Ppas3iIMuHbIM chepaMm NpodecCHOHaNbHON IesTeIbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOHN U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BHIOODP Oyayliel mpodeccuu U pean30BbIBaTE COOCTBEHHBIE
KU3HEHHBIE IJIAaHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M CaMO00pa30BaHUIO HAa MPOTSHKEHWU BCEM KHU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUN MTPAKTUYECKHX 3a7]ad MaTeMaTHUeCKON HalpaBIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:



C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOM KYJIbTYpPbI, IOHUMAHUEM BIUSHUS COLMATIBHO-I)KOHOMHUYECKUX MTPOLIECCOB HA COCTOSTHUE NPUPOIHON
U COLMAIBHOM CpeJlbl, 0OCO3HAHHEM IJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOJeM; opueHTalrell Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHHUH
JUI pelleHus 3a1ad B 00JacTH OKpY’Karolled Cpelbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HUX BO3MOJKHBIX HOCIEACTBHM JUISl OKpY’Karollen
cpeapbl.

IleHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOH IPAaKTHUKH,
MOHMMAaHHEM MaTEMaTUYECKON HAYKH Kak c(hepbl 4eTOBEYECKON NesITeIbHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYUMOCTH JUI Pa3BUTHS [IMBHIU3AINH;
OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKH M MaTeMaTU4YeCKON KyJIbTypOH Kak CpeJCTBOM IIO3HAHMsI MMpa; TOTOBHOCTBIO OCYLIECTBISATh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeITEIbHOCTh HHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble  pe3ysibTaThl OCBOCHHUS IPOrpaMMbl  y4eOHOro rmpenMmera «MaTeMaTukay XapaKTepU3YHOTCS — OBJIaJCHHEM
YHUBEPCATBLHBIMA HO3HABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OelUCMEUSIMU, YHUBEPCATbHBIMU DecyIsmMUSHbIMU
oelcmseusmu.
1) Vuusepcanvuvie nosznasamensuwie oOeticmgus, obecneyusarom gopmuposanue 0a3068bIX KOSHUMUBHBIX HPOUECco8 00y Yaouwuxcs
(oceéoenue Memoo08 NO3HAHUSL OKPYICAIOWE20 MUPA, NPUMEHEeHUe JI02UYECKUX, UCCIe008ameNbCKUX onepayutl, ymeHuil pabomamv ¢
unghopmayueti).
Ba3oBble Jioruueckue aeiicTBUS:
® BBIABIATHL M XapaKTePU30BaTh CYIICCTBCHHBIC NPHU3HAKH MATEMAaTHYCCKUX OOBEKTOB, TOHSATHH, OTHOMICHUH MEXIY TOHSITHIMH,
(dbopMyJIHPOBATh ONpPEIEICHUS IOHATHI; YCTAaHABIMBATh CYIICCTBEHHBIM NMPU3HAK KiaccH(HUKAIMK, OCHOBAHUS JUIsl OOOOIICHUS W
CpaBHEHHUS, KPUTEPUU TTPOBOAMMOrO aHAIIN3a,

® BOCHPHUHHMMATH, (OPMYIUPOBATH U TIPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbIE U OTPUIATENbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE;
YCIIOBHBIE;

® BBISBIATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TMPOTHUBOpEYMs B (aKTaX, JaHHBIX, HAOTIOACHUSIX M YTBEPKICHHSIX;

npeaaraTb KpUTEPUU AJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHH;

e J[eNaTh BBIBOJIBI C MCMOJIF30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIFOUEHUH 110 aHAJIOTUH;

® IPOBOJIUTH CAMOCTOATEIHHO JOKA3aTENIbCTBA MATEMATHUECKUX YTBEPKACHUHN (TIPSIMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHHS W BHIBOJIBI;



BBIOMPATh CIIOCOO pelIeHus yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BRIOMPATh HAaNOO0JIee MOAXOISIIHA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareshLCcKue AeiicTBHA:

UCTOJIB30BAaTh BOMPOCHI KaK HCCIENIOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (OPMYJIHPOBATH BOMPOCH], (PUKCHUPYIOLIHE MPOTHBOPEUHE,
po06sieMy, yCTaHaBJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIECIOBAHUE IO YCTAHOBJIIEHHIO OCOOCHHOCTEW MaTeMaTHYecKOro
00BEKTa, SIBICHUS, IPOIIECCA, BHISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSMH, ITPOLIECCAMH;

CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOLIECHHUST M BBIBOJIBI 1O Pe3yJbTaTaM IMPOBEAEHHOTO HAONIONEHUS, MCCIEIOBaHMS, OLECHHBATH
JOCTOBEPHOCTD MOJYYSHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IICHNUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBIIATH 1e(DUIIUTH HH(GOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a4H;

BBIOMPATh WHPOPMALKIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO
pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

CTPYKTYPHUPOBATh HH(POPMAIHIO, IPEIICTABIIATE €€ B Pa3IMUHBIX (OPMaX, WILTIOCTPUPOBATH rPahUIECKH;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHBLE OelicEUsl, 00ecneuusam chopmupo8aHHoOCHb COYUATbHBIX HABBIKOG 00YUAIOWUXCSL.
Oo01menmne:

BOCIIPUHMMATh U (OPMYJIMPOBATH CYXJIEHHS B COOTBETCTBHM C YCIOBHSAMH M LEISIMHU OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIpaXaTb
CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUS MO XOJy PEUIeHMs 337a4d, KOMMEHTUPOBATh MOJTYYEHHBIN
pe3yJIbTar;

B X0Jie OOCYXJEHHUS 3aJaBaTh BOIPOCHI O CYLIECTBY OOCYXJaeMOW TeMbl, MpOoOJeMbl, pelraeMoil 3ajadd, BBICKA3bIBATh MHJIEH,
HalleJICHHbIE Ha MOMCK PEIICHUs; COMOCTABIATh CBOU CYXKACHUS C CYXKACHUSAMH JAPYTHX YYaCTHUKOB JHajiora, OOHapyKHBaTh pa3indue
U CXOJICTBO MO3MLIMHI; B KOPPEKTHON (hopme (popMyIupoBaTh pa3HOIIIACHs, CBOU BO3PAKEHHUS;

MPEJCTaBIATh PpPEe3yibTaThl pELIeHMs] 3aJayd, SKCIEpUMEHTa, MHCCIEeIOBaHUs, IMPOEKTa; CaMOCTOSTENbHO BBIOMpAaTh (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTAuU U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHunuecTno:

MOHMMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHyaJbHON paOOThI MpU PELICHUH Y4eOHBIX 3a/a4; MPUHUMATh LENb
COBMECTHOH JeSATeNIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeieisiTh BUIbI paboT, J0roBapuBaThCs, 00CyXK1aTh
IpoIiecc U pe3ybTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIIOJIEH;



® y4YacTBOBAaThb B TPYMIOBBIX (hopmax paboThl (0OCYykKIeHUs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbI» W HHBIC); BHITIOJHITH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JCUCTBUS C APYTMMHU YJIEHAMH KOMAaH/Ibl, OI[CHMBATh Ka4eCTBO CBOErO BKJIaJa B OOIIMN MPOAYKT IO
KpuTepusiM, cHOpMyIHUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3) Vnusepcanvhuie pecynamuenule oelicmaus, obecneuusaom QopmuposaHue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3aunus:

COCTaBJIATh IUJIaH, QJITOPUTM pELIEeHUs 3aJayd, BBIOMpATh CHOCOO pemieHus ¢ y4ETOM HUMEIONIMXCS PECcypcoB M COOCTBEHHBIX

BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOI MHQOPMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TI03HABATECIILHON peQIIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHA W MBICIUTEIBHBIX IPOIECCOB, HX
Pe3yIbTAaTOB; BIAAETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIECCca U pe3yIbTaTa PeICHNsI MAaTeMaTHYECKON 3a/1auu;

® IIPEABHUJCTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh MPU PEIICHUU 33JIa4H, BHOCUTh KOPPEKTUBEI B JCATCIHHOCTh HA OCHOBE HOBBIX
00OCTOSITETTLCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHE pe3yJibTaTa LETU M YCIOBUSAM, OOBICHATH NPUYHMHBI JIOCTHXKEHUS WJIM HEAOCTH)KCHHS pPe3yJbTaTOB
NEeSTEIbHOCTH, HAaXOUTh OIIMOKY, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDI
10 KJIACC

YuraTh U CTPOUTH TAOJIUIBI U THATPAMMBI.

OnepupoBath NOHATHAMU: CpeAHEE apuPpMETHUECKOe, MeIuaHa, HanboJblllee, HaMEHbIlIee 3HaYeHHEe, pa3MaX MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSAMH: CIy4YallHBIA AKCHEPUMEHT (ONBIT) M CilIy4yailHOE COOBITHE, 3JEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM HCXO.)
CIly4yailfHOrO OMbITa; HAXOJIUTh BEPOSTHOCTH B OINBITAX C PABHOBO3MOXHBIMH CIIy4aliHBIMU COOBITHUSIMHM, HAXOJUTh M CPAaBHUBATh BEPOSITHOCTU
COOBITHH B N3yUEHHBIX CITy4alfHBIX SKCIIEPUMEHTAX.

Haxomuts u popmynupoBaTh cOOBITHS: IEpecedeHre U 00bEIMHEHHNE TaHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;
MI0JIb30BAThCA AUarpaMmamu Jitiiepa U GopMysioi CI0KEeHHs BEPOSITHOCTEH NpHU pelIeHUH 3a/1a4.

OnepupoBarh MOHATUAMHU: YCJIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOJIUTh BEPOSITHOCTU C MOMOIIBIO MPaBUa YMHOXKEHHS, C
MIOMOUIBIO JAEPEBA CIIy4alHOTO OIIBITA.

[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7ay.



OmnepupoBaTh MOHATUAMU: UCIIBITAHUE, HE3aBUCHMBbIE UCIIBITAHUS, CEPUs UCIIBITAHUN, YCIIEX U Hey/dadya; HaXOAUTh BEPOSITHOCTH COOBITUI B
CepUH HE3aBUCUMBIX HCIBITAHHUIN J0 MIEPBOTO yCIieXa; HaXOIUTh BEPOATHOCTH COOBITHI B CEpUH UCIIBITAaHUN bepHyIm.
OnepupoBatrh NOHATHAMMU: ClTydaliHasi BEJIMUMHA, paclpeiesieHue BEPOSTHOCTEN, IMarpaMMa paclpeaeacHus.

11 KJTACC

CpaBHUBaTh BEPOSATHOCTH 3HAYEHUM CIIy4yallHOW BEJIMYMHBI 110 PACIPENEICHHUIO UM C IIOMOILBIO JUarpamm.

OnepupoBaTh NOHATHEM MAaTEMAaTUYECKOIO OKHUIAHUS; NPUBOAUTH IPUMEPHI, KAK MPUMEHICTCS MAaTEMATHYECKOE OKHIAHUE CIy4dalHOU
BEJIMYMHBI HAXOIUTh MAaTEMATUYECKOE 0’KHJIAaHUE T10 JAHHOMY PacIpEleIICHHUIO.

Nwmets npeacTabieHre o 3aKkoHe OOJbIINX YUCET.

Nmets npeacraBieHne 0 HOPMAJIBHOM PaCIpeNeICHNH.



4. TEMATUYECKOE IINIAHUPOBAHUE

02-03

10 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
No n/nt HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  MpakTmscckume (undgposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 [IpencraBieHue qaHHBIX U ONUCATENbHAS 4 bubnnoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
Cry4aifHbIe OTIBITHI ¥ CITy9aiiHbIE COOBITHS
2 OHZI'TBI c paBHOBOSMO)KH}IIJMI/I ’ 3 1 bubmrorexa LIOK
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTaPHBIMU UCXO/IaMU
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmoreka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, IEPEBO
4 CITy4aitHOTO (l)DHI)ITa q)oplfq[yia MTOJTHOM 6 bubnuorexa LOK
’ . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITUH
5 DneMeHThl KOMOMHATOPUKU 4 Bubmmorexa [OK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu mocienoBaTeabHbIX UCTIBITAHUN 3 1 bubmmorexa HOK
https://m.edsoo.ru/e0b7b0f1
7 Ciy4aiiHble BETMYMHBI U pacIpeIeICHUs 6 bubmorexa LIOK
https://m.edsoo.ru/e0b7bO0f1
. bubmorexa LIOK
8 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 5 2 hitps:/m.cds0o.rw/c0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 34 5 )

[TPO'PAMME



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

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaunmenoBanue pa3aejioB 1 TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| MaremaTuyecKkoe OKUJIaHUE CITyYailiHOM 4 bu6nmoreka [IOK
BEJINYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE Bbu6moreka [JOK
2 L 4 1
CITy9aifHON BEJIMYUHBI https://m.edsoo.ru/5fbecSdcel
3 3aK0oH OOJIBIINX YUCET 3 1 bubmorexa HOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE clTydaliHble BETUYHHbBI ) bu6nmorexa LIOK
(pacrtipeneneHus) https://m.edsoo.ru/5fbeSdcl
5 HopwmannHoe pacnpeneaeHns 2 1 bubmorexa HOK
P Pactipes https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHUE U 18 ) bu6nmorexa LIOK
cUCTEMAaTU3aIMsA 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 1 ) 3

I[TPOTPAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Marematuka: BepositHOCTh u cratuctika, 10-11 kmacesl/ byanmosua E.A., bymeraes B.A., «llpocsemenue» ,2023 r.

METOANYECKUE MATEPHAJIbI U1 YYUTEJISA

https://ptlab.mccme.ru/vertical

LIUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU MHTEPHET

https://ptlab.mccme.ru/vertical

bubmuorexa [JOK

https://m.edsoo.ru/



https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical




11 KUIIACC

Ne i/

Tema ypoka

[ToBTOpEHME, 0000IICHUE,
CUCTEeMaTH3aIHs 3HAaHUH.
CryualiHble ONBITHI U
BEPOSITHOCTH CITy4YaWHBIX
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 06001IEHNE,
CcHUCTeMaTU3als 3HaHH.
Ciy4aifHbI€ OTIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coObITuit. Cepun HE3aBUCUMBIX
HWCTIBITAHU N

[Tpunoxenue 1

K paboueil mporpamme y4eOHOTO MpeaMeTa

ITOYPOYHOE IINTAHUPOBAHHUE

KoauuecTBO 9acoB

Jlara

KoHnTtpoabHbie
H3y4eHHust

IIpakTHYeckue

Bcero
padoTbl

padoThI

03.09.2025

10.09.2025

((BCpOfITHOCTB 1 CTaTUCTHUKA»

JJIeKTPOHHBbIE LM (]PPOBBIE
o0pa3oBaTe/ibHbIE Pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/430d330a

bu6mmorexa [IOK
https://m.edsoo.ru/a573a292

[ToBTOpenwme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAaHUH.
CiyyaliHbl€ OIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN

17.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/07a5e861



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

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3alMs 3HAaHUH.
CityyaliHbI€ OIBITHI U

24.09.2025

bu6mmoreka [IOK

4 BEPOSITHOCTH CITyYalHBIX https://m.edsoo.ru/32bc29bf
coOpITuii. Cepun HE3aBUCUMBIX
HCIIBITaHUH
5 Efi:ﬁ[iiiqnei?{f:: lef;ﬂaﬁnﬂ P bubmmorexa LOK
https://m.edsoo.ru/ea27084d
(cTpaxoBaHme, JIOTEPEs])
6 Marematuueckoe oKuaaHue 15.10.2025 bu6mmoreka [IOK
CYMMBI CITy9aliHbIX BEJTHYHH https://m.edsoo.ru/0adefe9e
Marematuueckoe OKuaaHue 22.10.2025
7 F€OMETPUYECKOT0 U " Bubnmorexa LIOK
. https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOIO pacrpeaeaeHui
Marematuueckoe OKuaaHue 29.10.2025
8 TEOMETPUUECKOTO U " bubmorexa HOK
. https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOTO pacnpeaeneHui
9 Jucnepcus u ctaHAapTHOE 05.11.2025 bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67{76
10 Jucnepcus u ctanaapTHOE 12.11.2025 bubnnoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
1 Jucnepcun reoMeTpUYECKOro U 26.11.2025 bubnmnoreka [JOK
OMHOMMAJIBHOTO pacrpeieieHus https://m.edsoo.ru/4b5a495¢e
IIpakTrueckas pabota 03.12.2025
12 HcpnonwoelfaHHeil gieKTchHHHX bubmiorexa OK
https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aK0H OOJBIITNX YUCE. 10.12.2025 bubmuotexa [JOK

Bri6opounsIiit MmeTos

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



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
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

HUCCIIENOBAHUI

3aK0H OOJIBIINX YHCEIL. 17.12.2025
14 Bri0opounsIit MmeTo bubmorexa HOK
N https://m.edsoo.ru/cf23b369
HCCIIeIOBAaHU I
IIpakTrueckas padora ¢ 24.12.2025
15 anonbaoBaHHell)\/[ 3JIEKTPOHHBIX Bubmmorexa LIOK
https://m.edsoo.ru/6¢1d11a6
Ta0JIUIL
16 Hrorosas KOHTpOIbHAs paboTa 14.01.2026 bubmorexa IOK
https://m.edsoo.ru/7¢379f8f
[Ipumepsb! HeTTpepbIBHBIX 21.01.2026
CIIy4aiiHbIX BeMMunH. OyHKINA
17 HJI}(])THOCTI/I pacnpez[eneHym.H bubmmoreia LIOK
https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBa
[Ipumepsb! HenTpepbIBHBIX 28.01.2026
CIIy4aiiHBIX BeMnunH. OyHKIH
18 I'IJ'I}(])THOCTI/I pacnpez[enelelxlsl.II bubmmoreia LIOK
https://m.edsoo.ru/b1c2712¢
PaBHOMepHOE pacmpeneneHue u
€ro CBOMCTBa
3amauu, TPUBOISIINE K 04.02.2026
19 HOpPMaJIbHOMY pacHpeesICHHUIO. bubnnorexka [HOK
@yHKIMS MIIOTHOCTH U CBOMCTBA https://m.edso0o.ru/97¢19£59
HOPMAJIBHOTO pacrpeaeeHus
[TpakTrueckas padora ¢ 11.02.2026
20 anonL3OBaHHe1;1 3JIEKTPOHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/1f1f9ad9
Ta0JIUII
)1 [ToBTOpeHnue, 0600IIeHNE U 18.02.2026 bu6mmoreka [JOK

CHCTeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/7295314c



https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c

OmnucarenpHas CTaTUCTUKA

22

23

24

25

26

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.
OnucarenbHas CTAaTUCTUKA

[ToBTOpEeHME, 0000IICHUE 1
cucreMaTu3anus 3HaHUH. OIBITEI
C PAaBHOBO3MOXHBIMH
DJIEMEHTAPHBIMU COOBITUSIMU

IToBTOpEHME, 0000IICHUE 1
cucreMaTu3anus 3HaHUH. OIBITEI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
Brruncnenue BeposiTHoCcTEH
COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpadhUIeCcCKUX METOIOB
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Breruncienue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopMyT 1 Tpa@UIECKUX METOIOB
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

04.03.2026

11.03.2026

18.03.2026

25.03.2026

01.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/b699ad0c

bu6mmoreka [IOK
https://m.edsoo.ru/3fcbacf9

bubmuorexa [JOK
https://m.edsoo.ru/538fd7cf

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

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenwme, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWN.
Brruncnenue BepossTHOCTEM

15.04.2026

bu6mmoreka [IOK
https://m.edso00.1u/59641277



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

COOBITHH ¢ TPUMEHEHUEM
dbopmy u rpadUIECKUX METOI0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

[ToBTOpenue, o6o0IIeHNE U 22.04.2026
crucCTeMaTU3alus 3HaHU.
Brrunciienue BeposTHOCTEM
28 COOBITHH C HpHI\f@HCHHeM 1 bubmmorexa LOK
https://m.edsoo.ru/e71debed
dbopmy1 u rpaduIeCKUX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
auarpamma Jusepa)
IToBTOpEHME, 0000IICHUE 1 29.04.2026
79 CHUCTEMaTH3alMsI 3HAaHUH. 1 bu6mmoreka [IOK
Ciryualinple BEJITMYHHBI U https://m.edsoo.ru/00b2efb3
pacnpezaeneHus
[ToBTOpEeHue, 06001mEeHNE U 06.05.2026
30 CHCTEMATU3ALNS 3HAHUH. 1 bubmuorexa [JOK
CiyualiHple BETMYHHBI U https://m.edsoo.ru/1cc2df8f
pacnpeaeneHus
[ToBTOpEeHue, 06001mEeHNE U 13.05.2026
31 CcHUCTeMaTU3als 3HaHH. | bubnuoteka [JOK
Marematuueckoe 0XHIaHNE https://m.edsoo.ru/aeal298¢c
CIIy4allHO! BEIUYMHBI
20.05.2026 bubnuorexa [JOK
32 BITP ! https://m.edsoo.ru/640a8ebf
13 [ToBTOpenue, o6oOIIEeHNE U 1 21.05.2026 bubmuorexa [IOK
cHUCTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/0fd6d597
OBIIEE KOJIMYECTBO YACOB I10 13

[NPOT'PAMME



https://m.edsoo.ru/e71debe4
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




IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMABI
11 KJIACC

Kox . .
IIpoBepsiemble IpeIMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pPa30BaTe/IbHOM IPOrPAMMBI CPEAHEro 00111ero
NpoBEPSIEMOro
poBep o0pa3oBaHus
pe3yJjbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh BEPOATHOCTH 3HAUEHUI CITy4yaliHOM BETMUMHBI 110 PACIIPEIEICHHUIO UM C IIOMOILBIO JUarpamm
59 OnepupoBaTh MOHATHEM MATEMAaTHUUYECKOTO OKWJAHUS, MPUBOAUTH MPUMEPHI TOrO, KaKk MPUMEHSIETCd MAaTeMaTH4YECKOe
OKHMJaHHUE CIIy4allHOW BEJIMYMHBI, HAXOJUTh MATEMAaTUYECKOE OKUJAHUE 110 IaHHOMY PaclpeAeiIeHUI0
53 HmeTs npescTaBieHne 0 3aKoHe 0O0JIbIINX YHCe

54 Hmets npenacraBieHrne 0 HOPMaIbHOM PACIPENCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
UYucnoBble XapaKTEPUCTUKU CIy4YallHBIX BEJIMYMH: MAaTEMaTUYECKOE 0XKHJIaHUE, JUCIIEPCUsl U CTaHJapTHOE OTKJIOHEHHE. [Ipumepbl
51 IIPUMEHEHHUsT MAaTeMaTU4YeCKOro OXKUIAHWs, B TOM YHCJIE B 3ajadaXx M3 IOBCEIAHEBHOM XU3HU. MaTeMaTHyeckoe OKUIaHHE
. OWHApHOH Ciy4ailHOH BeMMYMHBL. MaTreMaTHYeCKOe OXKHIAaHWE CYMMBI CIyYalHBIX BEJIWYMH. MaTeMaTHYeCKOe OXXHIAHHE WU
JMCTIEpPCUs TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO pacIpeiesieH i
5.2 3aKoH OOJBIINX YHCE M €r0 POJIb B HAYKE, IPUPOJIC U obmIecTBe. BEIOOPOUYHBIN METO T MCCIICAOBAHUN
53 [Ipumepbl HENpepbIBHBIX Cily4alHbIX BeMWYMH. [IoHATHE O IJIOTHOCTU pacnpeneneHus. 3ajJadyu, NPUBOAAIIUE K HOPMaIbHOMY

PacIpeaCiICHUIO. ITonsTue o HOPMAaJIbHOM PaCIIpCACICHUN




IPOBEPSIEMBIE HA ET'3 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K NIPEAMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHON 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero oo1ero oopa3oBaHus

Bnagenune MmeromaMu J1OKa3aTEeNbCTB, AITOPUTMAMM PEHICHUS 3a/1ad; yMeHHe (OpMYJIHpOBaTh H OINEPUPOBATH
HNOHATUSIMM: OIIPENEICHUE, aKCHMOMa, TEOpPEMa, CJIEICTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCHJIbHBIE
(GOpMYIHPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYIHPOBATH 0OpPaTHOE M MPOTHUBOIOIOKHOE YTBEPKACHUE, TIPUBOIUTH
IpUMEpPbl M KOHTPIPUMEPHI, HCIOJB30BAaTh METOJ MaTEeMaTHMUeCKONM WHIYKIMH; MPOBOAUTH JOKa3aTelIbHbIE
paccy X AeHHsl IpPU PELICHUH 3a/ay, OLIEHHWBATh JIOTMYECKYIO NPABWIBHOCTb PACCYKICHHUI; yMEHHE OINEpUpOBaTh
MOHATUSAMU: MHOXECTBO, IIOAMHOKECTBO, OIEpAallUd HAJ MHOXECTBAMU;, YMEHHUE MHCIOJb30BaTh TEOPETHUKO-
MHO>KECTBEHHBII anmapar JJis ONHCaHUsl peajbHbIX IPOLECCOB U SIBICHUI U NMPHU PEIICHUH 33a/Jad, B TOM YHCIIE U3
Ipyrux y4eOHBIX MpEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBS3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OINHUCHIBaTh Ipadbl pa3lWYHBIMU CIIOCOOAMH; MCIOJB30BaTh rpadbl MpH pelICHUH
3a/1a4

YMeHHe OmepupoBaTh MOHATUAMU: HATYpPalIbHOE YHUCIIO, LIEJIOE YHUCIO, CTENEHb C LENbIM II0Ka3aTellieM, KOPEHb
HaTypaJbHOM CTETEHH, CTENEHb C PAllMOHAIBHBIM IT0Ka3aTelleM, CTENeHb C AeHCTBUTEIbHBIM MTOKa3aTesaeM, Jorapupm
4HuClla, CHHYC, KOCHHYC ¥ TaHI€HC IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK II0 MOJIYJIIO, PalHMOHAIbHOE YHCIIO,
UPPALMOHAILHOE YHUCJIO, MHOXECTBA HATYPAIbHBIX, LEIBIX, PAlUOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE
UCIIOJIb30BaTh MpPHU3HAKU JEIMMOCTH, HaMMEHBIIMHM OOIIMH JenuTenb M HauMEHblee oO0Ilee KpaTHOe, aJropUTM
EBximna mpu penieHuM 3a1ad; 3HAKOMCTBO C  PAa3IMYHBIMU ITO3WIIMOHHBIMH CHCTEMAMM CUMCIICHHS; yMEHHUE
BBITNOJIHATh BBIYUCIICEHNE 3HAYEHUN U MPeoOpa30BaHUs BBIPAKEHUIN CO CTENEHSIMH M Jlorapudmamu, peoodpa3oBaHUs
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHHUM; yMEHHE ONEepUpOBaTh IMOHATHUSAMH: IOCIEI0BATEIILHOCTD, apU(pMeTHUecKas
nporpeccusi, reoMeTpudeckasi mporpeccus, 0ECKOHEUHO yOBIBAIOIIas FeOMEeTpHUUEcKasi Iporpeccus; yMEeHUE 3a/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM 4YHCIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYJ; yMEHUE ONEpUpOBATh IMOHATUSMU:
KOMILJIEKCHOE YHCII0, CONMPSKEHHBIE KOMIJICKCHBIE YUCIIA, MOYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢popma 3arnucu
KOMIUIEKCHBIX ~ 4Hcel (reoMeTpuuecKkasi, TPUTOHOMETpHYecKass M airedpanueckas); yMeTb IPOU3BOAUTH




apudMeTHUeCKue IEHCTBHUS C KOMIUIEKCHBIMU YHMCIIAMM; MPUBOJUTH MPUMEPHI HUCIIOJIB30BaHUS KOMILJICKCHBIX YHCET,;
OIlEpUPOBATh NOHATUAMU: MaTpuLa 2x2 u 3x3, onpeAeanuTellb MaTPULIbl, TEOMETPUUECKUNA CMBICIT ONIPEAETUTENS

VYMeHue  omepupoBaTh  IOHATUSAMHU:  pPalMOHAIbHbBIE,  UpPpalMOHAIbHBIC,  IIOKa3aTelbHblE,  CTEIEHHBIE,
JorapupMUUECKUE, TPUTOHOMETPHUYECKUE YPAaBHEHNS U HEPABEHCTBA, X CUCTEMbI; YMEHUE ONEPUPOBAThH MOHATUSAMHU:
TOXKAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W HEPaBEHCTB,
PaBHOCHUJIBHOCTb YPABHEHUW, HEPABEHCTB U CUCTEM; YMEHHE PEIIAaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3jIMyYHbIX TPUEMOB; pELIaThb YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMbl C I1apaMETPOM; IPUMEHSTHh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJISl PEIIEHUs] MaTEMAaTUYECKUX 3aJa4 U 33/1a4 U3 pa3IuyHbIX o0jacTell HayKu U peaabHON
KHU3HU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (YHKIHH, MEPUOJUYHOCTH (YHKIWH, OTPAHUYCHHOCTH
(YHKIMH, MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (QYHKIWH, HauOoOJbIllee W HaWMEHbIIee 3HaueHUs (QyHKIUH Ha
NPOMEXYTKE, HempepbiBHAS (YHKIHS, aCHMITOTHI rpaduka (YHKIWHU, MepBas W BTOpas MPOW3BOAHAS (YHKIIWH,
reoMeTpUYecKuil U (U3NUECKUN CMBICI MTPOU3BOIHOM, EpBOOOpa3Has, ONpeleIEHHbI UHTErpal, YMEHUE HAaXOAUTh
aCUMIITOTHI Tpaduka (QYHKIMU; YMEHHUE BBIUYUCIATH IIPOU3BOAHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOIO U KOMIIO3ULIUU
(GYHKUMH, HAXOJUTh ypaBHEHHE KacaTesbHOW K rpaduky (yHKIMH; YMEHUE HAXOJUTh ITPOU3BOAHBIE JIEMEHTAPHBIX
(GYHKUMH; yMEHHE UCIOIb30BaTh MPOU3BOAHYIO JUI MCCIE0BaHU (DYHKIUHI, HAXOUTh HAUOOJbIINE U HAUMEHBIINE
3HaYeHHUs (QYHKIMHA; CTPOUTh TpapUKHM MHOTOWIEHOB C HCIOJb30BAHHUEM arapaTa MaTeMaTHYeCKOro aHaiu3a,
IIPUMEHATh TMPOU3BOJHYIO Ul HAXOXKJACHWS HAWIy4dllero peuieHus B IPHUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMUYECKUX U (PU3MUECKUX 3aJladyax; HaXxOJIUTh IUIOUaAd U 00BEMBI (PUTYyp C MOMOIIBIO MHTErpasia; MPUBOAUTH
IpUMEpBl MaTEMATHUECKOI0 MOJIETMPOBAHUS C MOMOIIBI0 U hepeHIIaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: TpaduK GYHKINHU, 0OpaTHas GYHKIMS, KOMIIO3UIMS QYHKIMH, TMHEHas QyHKIMS,
KBaJlpaTUuHasi (QYHKIMS, pallMoHanbHas (QyHKUUS, cTeNeHHass (YHKIMs, TPUTOHOMETpUYECKUEe (PyHKIHUU, OOpaTHbIE
TPUTOHOMETpHUECKHe (PyHKIMH, TOKa3aTeNbHas U Jorapupmuyeckas GQyHKIUU; YMEHUE CTPOUTh TpapUKU N3YUEHHBIX
(GyHKIUH, BBIIOIHATH NpeoOpa3oBaHus rpadukoB (YHKUMH, UCIONIB30BATh T'padUKHU IS U3yYEHHs IPOLECCOB U
3aBHCUMOCTEH, MpH pelmeHUH 3aJad M3 APYTUX Y4YeOHbIX MpEeIMETOBH 3aJad U3 peallbHOM JKHU3HH; BBIPAXKaTh
dbopMyllaMu 3aBHCHUMOCTH MEXIYy BEIMYMHAMHU; HCIIOJIb30BAaTh CBOMCTBAa M TpaduKu (QYHKIHMM JUIsl perieHus
ypaBHEHMI, HEPABEHCTB U 3a/a4 C MapaMmeTpaMu; U300pakaTb HAa KOOPAMHATHOW MJIOCKOCTH MHOXECTBA pPEIICHUI
YPaBHEHUM, HEPABEHCTB U UX CUCTEM



YMeHue pemaTth TEKCTOBbIE 337a4l PA3HBIX TUIIOB (B TOM YMCIIE€ HA MPOLEHTHI, JOJIH M YacTH, Ha ABIKEHHE, paboTy,
CTOMMOCTh TOBApOB W YCIyT, HAJOTH, 33Ja4d M3 OO0JAcCTH YIpPABICHHUS JIMYHBIMH W CEMEHHBIMH (DUHAHCAMMU),
COCTABJISITh BBIPAXKECHUS, YPAaBHEHHUsI, HEPABEHCTBA M HMX CHCTEMBI 110 YCIIOBHIO 3a/a4d, MCCIELOBATh IOJy4YEHHOE
pellleHHe M OLEHMBATH IPABJONOAOOHOCTh PE3yJbTaTOB; YMEHHUE MOJCIUPOBATb pPEAIbHbIE CUTYallMd Ha S3bIKE
MAaTE€MAaTUKHU; COCTABJIATb BBIPAXKCHUSA, YPABHEHUSA, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEL0BaThb
IOCTPOEHHBIE MOJIENIH C MCII0JIb30BaHUEM amIapara ajare0pbl, HHTEPIPETUPOBATH OJIYUYEHHBIH pe3ysbTar

YMeHue omepupoBaTh MOHSATHSAMHU: CpellHee apuPMETHUECKOe, MeIWaHa, HauOOJbIIee W HAMMCHBIICE 3HAYCHWS,
pa3Max, JUCHEpCHs, CTaHAapTHOE OTKJIOHEHHE YHCIOBOro Habopa; YMEHUE U3BIIEKaTh, HWHTEPIPETUPOBATDH
uH(pOpMallMIO, TPEICTAaBICHHYI0 B Tabmuuax, Ha JaudarpamMmax, rpadukax, OTpaXkalollyl0 CBOMCTBa pealibHbIX
MPOLIECCOB U ABIIEHUH; MPEACTABIATh UH(DOPMALIMIO C MTOMOIIBI0 TAONIUI U IUAarpaMM; HUCCIIEI0BaTh CTATUCTUYECKHE
JaHHbIE, B TOM 4YHCJIE C NMPUMEHEHHEM rpauuecKux METOAOB U DJIEKTPOHHBIX CPENACTB; IpaduuecKu HCCIeN0BaTh
COBMECTHBIE HAOIIOACHHS C TIOMOIIBIO AUArPaMM PACCEUBAHUS U JTMHEHHOMN perpeccuu

YMeHue onepupoBaTh MOHITUSMH: CIyYalHBIA ONBIT M CIy4yailHOe COOBITHE, BEPOSITHOCTh CIy4ailHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJB30BaHHWEM TIpaUUYECKUX METOAOB; MPUMEHSATH (HOPMYIBI CIOXKECHHUS H
YMHOXKEHUSI BEPOSATHOCTEH, (Qopmyny NOTHONW BeposTHOCTH, Gopmyny bepuymin, komMOuWHATOpHBIE (AaKTHl H
(dbopMyIibl; OLICHUBATh BEPOSTHOCTU PEAbHBIX COOBITHI; yMEHHE ONEpPUpPOBATh MOHATUSAMHU: CIydyaliHAs BEIHMYMHA,
pacrpeicieHue BEPOSTHOCTEH, MAaTEMaTU4YEeCKOE OKHUIAHUE, NUCIEPCUS M CTAaHJApTHOE OTKJIOHEHHWE CIIydaiHOU
BEJIMYMHBI, QYHKIUU pacHpeeeHNs U TUIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTeIbHOTO0 U HOPMAJIBHOTO pacHpeesIeHU;
YMEHHE HCNOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeiesieHul Ui pelieHusl 3ajayd; 3HaKOMCTBO C MOHSATUSMU: 3aKOH
OOJBIINX YHCE, METOJIbl BEIOOPOYHBIX MCCIEAOBAHUN; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YHCeJl B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEpUPOBATh MOHATHAMH: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYeTaHUil, YUCII0 MepecTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI U pacCyKIACHUS JUIs
peleHus 3a7ay; OLICHWBAaTh BEPOSATHOCTH pEaJbHBIX COOBITHI; COCTAaBIATh BEPOATHOCTHYIO MOJAETb U
UHTEPIPETUPOBATH NOJTYUECHHBIH pe3yIbTaT

YMeHue oneprupoBaTh MOHATUAMU: TOYKA, IPsIMas, IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEIUYHMHA yIia, IUIOCKUI
yIoJjl, IBYTPAHHBIA yTOj, TPEXTPAHHBIM YroJl, CKPEIMBAIOIIUECS MPSAMBIE, MAPAJUIEIBHOCTh U NEPIIEHIUKYJIIPHOCTh
IPSIMBIX U IUIOCKOCTEH, YroJl MEXKIy IPSAMBIMH, YTOJ MEXAY NPAMOU M IUIOCKOCTBIO, YrOJl MEXAY IUIOCKOCTSMH,
pPacCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE MEXKIAY IPSIMBIMHM, PACCTOSHHUE MEXAY IUIOCKOCTSAMH; YMEHHE



HCIIOJIB30BAaTh IpU PCIICHHUU 3aJa4 HU3YYCHHBIC q)aKTBI U TCOPCMbI IUIAHUMCTPUHU; YMCHHUC OLCHHUBATHL Pa3MCPhI
00BEKTOB OKpYyKaroumero Mypa, CTpouTb MaTeMaTuiICCKUEC MOACIIN C ITIOMOIBIO TCOMETPUUCCKUX MOHATHU U BCJIMYHH,
peliaTh CBA3aHHBIC C HUMH MMPAKTUYCCKHUC 3a/la4n

10
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYpHl, 00bEM (DUTYPHI, MHOTOTPAaHHUK, MPABUIbHBII MHOTOTPAHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapajuienenunesn, npumMa, nupamuna, Gurypa ¥ NOBEPXHOCTh BpAIICHUS, LWINHAD,
KOHYC, map, cdepa, miomaas chepsl, IOMaab MOBEPXHOCTH MUPAMUIBI, PU3MBI, KOHyCa, HWINHAPA, 00BEM Ky0a,
IIPSIMOYTOJIBHOTO NapajulelIeUIIe1a, TUPaMUAbl, IPU3MBbI, LIWJIMH]pA, KOHYCa, 11apa, pa3BEPTKa IOBEPXHOCTH, CEUCHUS
KOHYycCa Y LIWJIMH/IPA, apajyieIbHble OCH MJIM OCHOBAHHUIO, CEYEHUE 111apa, IIOCKOCTh, Kacarolasics chepbl, LHIMHIPA,
KOHYCa; YMEHUE CTPOUTh C€YEHUE MHOIOI'paHHMKA, U300pakaTh MHOTOIPAHHUKH, (PUTYphl U MIOBEPXHOCTH BpAIllEHUS,
UX CEYCHMs, B TOM YHCIIE C MOMOILBIO 3JICKTPOHHBIX CPEJICTB; YMEHHUE NPUMEHATh CBOMCTBA T€OMETPUUECKUX (QUTYP,
CaMOCTOSITENILHO (DOPMYJIMPOBATh OIpPENENICHUs] U3yyaeMbIX (UTyp, BbIIBUraTh TMIOTE3bl O CBOMCTBAX M IpPU3HAKaX
reoMeTpuuecKkux (uryp, OOOCHOBBIBATBMIIM OIPOBEPraTh MX; YMEHHME NPOBOIUTH Kiaccu(uUKaluioo ¢GUryp 1o
Pa3IUYHbIM MPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENbHbIE TIOCTPOCHHUS

YMeHue onepupoBaTh NOHATUSAMU: IBUKEHHUE B IPOCTPAHCTBE, NapAJLJICIbHBIN IEPEHOC, CAMMETPHS Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IpeodpazoBaHue Nmoo0us, mo100HbIe PUTyphl; YMEHUE Paclio3HaBaTh paBHbIC U MOJO0HBIE
burypsl, B TOM 4UCII€ B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE; UCIOIb30BATh T€OMETPHUUECKIE OTHOLIECHUS ITPH PEIICHUN
3a/1a4; HAXOJUTh T€OMETPUYECKHWE BENUYHMHBI (JAJMHA, YrOJ, IJIOLAAb, 00bEM) MPHU PEIIeHUU 3aJad U3 JAPYTUX
y4eOHBIX MMPEAMETOB U U3 pealbHON JKU3HU;, YMEHHUE BBIYUCIIATH T€OMETPUUYECKUE BETUUYMHBI (JIMHA, YTOJ, TJIOIAb,
00BEM, TUIONIA/Ib TTOBEPXHOCTH), UCIIONb3YsI U3yUYE€HHBbIE (POPMYJIBI U METOJbI, B TOM YHCIIE: IIOIAb TOBEPXHOCTU
NUPaMUJIbI, TPU3MBL, KOHYCa, MWIMHApA, IUIOMAAb cdepbl; 00bEM Kyba, MNpAMOYTrOJbHOTO Mapajulesenunenaa,
MUPAMU/JIbI, TPU3MBL, IIMHIPA, KOHYCA, I1apa; yMEHUE HaAXOAUTh OTHOIIEHHE 00BEMOB MOAO0HBIX PUTYp

12
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YMeHue onepupoBaTh MOHATHSAMU: MPSAMOYTOJIbHAS CUCTEMA KOOPJAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJICHHE BEKTOpa Ha YHUCIO, pa3IokKEHHEe BEKTOpa Mo 0a3ucy, CKalsIpHOEe
IIPOM3BEJICHNE, BEKTOPHOE IPOM3BENCHHME, YIroJl MEKIYy BEKTOpAaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOA JUIsl pEIIeHNs TeOMETPUUYECKUX 3a7a4 1 33/1a4 APYTruX y4eOHBIX PEIMETOB

YMeHue BbIOMpaTh MOAXOMAMIMKA METOJ JUIs pelleHHs 3a7ayd; MOHWMaHHE 3HAYUMOCTH MaTeMaTHKU B HM3YYEHUH

MPUPOIHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBJICHMI; YMEHHE paclo3HaBaTh NPOSBICHHE 3aKOHOB MaTEMaTHKHU B
HCKYCCTBE, yMEHUE IPUBOAUTH MPUMEPBI MAaTEMATUIECKNX OTKPBITUI POCCHMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKH




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPSAEMBIX HA EI'D I10 MATEMATHUKE

Kon  IIpoBepsiemblii 31eMeHT cOAepPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 PanuonanpHble yncia. OObIKHOBEHHBIE U JECATUYHBIE APOOH, IPOLEHTHI, OECKOHEUHbIE IEPUOUUECKUE IpOOH
1.3 Apudmernueckuii KOpeHb HaTypaJIbHOI cTeneHu. JeficTBus ¢ apupMEeTUIECKIMH KOPHSMHU HATypaIbHOU CTETIEHU
1.4  Crenens ¢ nenbM nokasareseM. CTeneHb ¢ pallMOHaIbHbIM NOoKa3zareneM. CBOICTBA CTENEHU
1.5  Cunyc, KOCMHYC ¥ TAaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHUCIIOBOI'O apryMeHTa
1.6  Jlorapudm uncna. JlecaTuuHble U HaTypallbHbIE JIOTapU MBI
17 JlelicTBUTENbHBIE YHCTA. APHUPMETHYECKHE ONEpaluyd C JEHCTBUTENBHBIMU 4YHcIaMH. [IpuOmmkEHHBIE BBIYUCICHHS, IpaBHIIA
' OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KomiuiekcHble yucna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1  llensie u 1poOHO-pallOHANIbHBIE YPAaBHEHUS
2.2 VppauuoHanbHblE YpaBHEHUS
2.3 = TpuroHomerpudeckue ypaBHEHHUs
2.4  TIlokasatenbHble U JorapuMUUECKUE YpaBHEHUS
2.5  llensle u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6  VppauuoHanbHble HEPAaBEHCTBA
2.7  Tloka3arenbHble U JorapupMuyecKkre HepaBeHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 = Cucrtemsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHHS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Matpuia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaennTesb MaTPULIbI

3 OyHKIMU U Tpaduku

31 @Oynkuus, cnocoObl 3amanus ¢yHkuud. ['paduk ¢ysknuu. B3aumao oOpatabie ¢yHkiuu. YETHble W HEYETHbIE (DYHKIHH.
' [Mepuonnueckue GyHKIMN

30 OOnacte ompeneneHuss M MHOXECTBO 3HaueHuWH ¢yHkumu. Hymm ¢yskumu. IIpoMexyTku 3HaKonocTtossHCTBa. IIpomexyTku
' MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI (GyHKIIMK. Hanbospiee 1 HauMeHblIee 3HaueHne (QyHKIMH HA IIPOMEXKYTKE

3.3 Crenennas GyHKIHS ¢ HATypaJIbHBIM U 11EJIbIM MOKa3aTeneM. E€ cBolicTBan rpaduk. CBolcTBa U rpad UK KOPHS 7-0M CTECTICHH

3.4  Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpauKu

3.5  Iloka3arenbHas u Jorapupmuyueckass QyHKLUHU, UX CBOMCTBA U rpauku

3.6  Toukwu pa3pbiBa. AcUMITOTHI rpadukoB GyHKIMH. CBOKHCTBA (PYyHKINI, HEPEPHIBHBIX HA OTPE3Ke

3.7  llocnenoBaTelbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEILHOCTEH

3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauana maTremaTiueckoro aHaiunsa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIIeMEHTAPHBIX (HYHKIHNA

47 [IpuMeHeHMe NPOMU3BOJHOM K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh M 3KcTpeMyMbl. HaxokaeHue HamOOnbLIero u
) HaMMEHBIIETO 3HauUeHUs! QYHKIMN HAa OTPE3Ke

4.3  IlepooOGpa3nas. MHTerpain
5 MHoOX€eCTBa U JIOTUKA

5.1 MHo3xecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2  BeposTHOCTB

6.3  KomOunartopuka
7 I'eomerpus




7.1

@urypsl Ha INIOCKOCTU

7.2 | 1IpsiMble U IIJIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOrorpaHHuKH

7.4  Tena u NOBEpXHOCTH BpalICHUS

7.5 = KoopauHaTel U BEKTOPbI




INMPUJIOXEHUE 2

K paboueii mporpaMMe y4eOHOTO TipeameTa « BeposiTHOCTh M CTaTUCTHKAY.

OOH/IbI
OHEHOYHBIX CPEJICTB

YUYEBHOT'O ITPEIMETA
«BEPOATHOCTD 1 CTATUCTUKAY
10-11 KJTACC

29



IHacnopT

(l)OH)]a OLCHOYHBIX CPEJICTB 110 BEPOATHOCTH U CTATUCTHUKE.

11 kaacce

Ne KonTposmpyembie HaumeHoBaHue EID Hara
pa3aeJbl (TeMbl) OLICHOYHOI'0 CPeACTBA NpoBeIeHNs
TUCIUIIINHBI*

1 VITOroBast KOHTPOJIBHAS KontponbHas padora Nel mo teme 14.01.2026
pabota «MaremaTuuecKoe 00KHIaHUE 5

CIIy4aiiHOM BEJTMYUHBDY.
2 KonTponbHas padora No2 mo Teme 4,5 20.05.2026

HrtoroBas KOHTpoOJIbHAS
pabora

«O0001IEHNE U CUCTEMATH3AIHS

3HAHUNY.

Kontpoabnas padora Nel mo teme «MareMaTu4eckoe 005KMIaHUE CIyYailHOH

BCJIUYIHUHBI».

BAPHUAHT 1

1. B nexe paboraror 6 My»xuuH u 4 keHIUHEL 110 TabensHBIM HOMEPAM Hayaady OTOOpaHbI 7

yenoBek. Haiitu BCPOATHOCTDL TOI'O, 4YTO CpE€an OTO6paHHLIX JINL OKAXXYTCs TPU KCHIIHUHBI.

2. B nepsoii kopobke conepxurcs 20 neraneil, U3 HUX 5 HECTaHIAPTHBIX, BO BTOPOM - 12

netanei, u3 HuX 3 HecTaHIapTHHIX. M3 kaxmoi kopoOku Hayraa 6epyT Mo OJHON AeTamu.

Haiitu BCPOATHOCTDb TOI'O, YTO: o00e JACTAJIN OKAXYTCA CTaHAAPTHBIMU.

3. TpI/I CTpCJIKa CTPCJIAKOT IO ILECJIH. BepO}ITHOCTB nornaganvsa B OCJIb IS MEPBOTO CTPCIIKA

paBna 0,6, nist BTOporo - 0,7; mst Tpetbero - 0,8. HaiiTu BeposSITHOCTB TOTO, YTO: @) BCE TPH
CTpeJKa MonaAyT B IeJb; 0) BCE TPOE MPOMAXHYTCSI; B) XOTS ObI OJIMH CTPEJIOK TOMAJCT B

Ocib.

4. TIpooautcs cepust w3 10 wucnbitanuit BepHymm. BeposTHOCTH ycmexa B KakaoM

oTJenbHOM ucnbiTaHUM paBHa 0,4. Bo cKOJIbKO pa3 BEPOSTHOCTh COOBITHUS «CIIYUHUTCS

POBHO 4 ycrexa» OoJIbIIIE BCPOATHOCTHU COOBITHS «CJIYIUTCA pPOBHO 5 YCHeXOB))?

4 3amaHbl 3aKOHBI pACTIPEICICHNS HE3aBUCUMBIX CIIy4alHbIX BelWurH X U Y. Hailtn

MAaTCMAaTUYCCKOC OKHUTaHUEC, TUCIICPCUIO U CPCAHCC KBAIPATUUCCKOC OTKIIOHCHUC CﬂyqaﬁHOﬁ

BenuuuHbl Z=2X-3Y.
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BAPHUAHT 2
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1. B rpynme 12 crynenTta, cpemy KOTOPHIX 8 OTAMYHMKOB. 110 crmMcKy Haymady OTOOpaHBI 9
cTyJeHTOB. HaliTu BEposSTHOCTH TOTO, YTO Cpeu OTOOPAHHBIX CTYACHTOB 5 OTIMYHUKOB.

2. B kopoOkax Haxomarcs netanu:B mepBoil - 20, u3 HUX 13 cCTaHAApTHBHIX;, BO
BTOpoi - 30, U3 HUX 26 CTaHAAPTHHIX, U3 KKIOH KOPOOKH Hayraja OepyT Mo OJHOU
netand. HaiiTi BEpOATHOCTB TOTO, UTO: 00€ JeTal OKaXKyTCsl HECTaHIaPTHBIMH.

3. Tpu cTpenka CTpeNsAIOT MO LeIH. BeposaTHOCTh Mmonaganus B LElb Ul IIEPBOrO CTPENIKa
paBHa 0,7; nns Broporo - 0,8; mis tpetbero - 0,85. Haiit BEpOATHOCTH TOTO, YTO: a) BCE
TPU CTpENKa TOMAayT B Ielb; 0) BCE TPOE MPOMAXHYTCS; B) XOTS Obl OJHUH CTPEIOK
TIOTAJICT B IICITb.

4. CTpeJIOK CTpCIIICT B TUPC MO BOCBMH OJUWHAKOBBIM MUILCHSM. BepOﬂTHOCTB mornacTtb B
KaKAYH0 MUIICHL IPHU KAKAOM BBICTPCJIC OJHA U Ta KC. HOCHGI{HIOIO, BOCBMYIO MHIICHb
CTPCJIOK cOmI OIVMHHAAUATBIM BBICTPCIIOM. KaxkoBa BEPOATHOCTH TOT'O, YTO IIECPBLIMU IIATHIO
BBICTPCIIaMHU CTPCIIOK cOMII XOTS OBI YCTBIPC MHUILIEHN?

5. 3amaHbl 3aKOHBI paclpeieNICHUs] He3aBUCUMBIX CITydaHbIX BenuuH X u Y. Haiitu
MaTeMaTUYECKOE OKHUIAHUE, JUCIIEPCHUIO U CPEAHEE KBAPATUUECKOE OTKIOHEHUE CITyYalHOU
BenuuuHbl Z=2X-3Y.

Y 5 8 12 X 6 9 12 | 15
p 06 | 0,1 | 03 0,1 | 04 | 03] 02

o
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OTBeTHI:

Howmep 3ananus 1 2 3 4 5

1 BapuaHT 0,5 9/16 a) 0.336 1,25 -31
0)0,024
B) 0,976.

2 BapuanT 02545 | 7/150 |a)0.476 | 0,5 0.6
6)0,009
B) 0,991,

Konrpoannas padora Ne2 no teme «O0001IeHUe U CHCTEMAaTH3ALMS 3HAHUI».

Bapuantl

1. B rpynne typucroB 30 yenoBek. MIX BepTOIETOM B HECKOJIBKO MPUEMOB 3a0pachiBalOT B
TPYAHOJIOCTYIIHBIA pailoH 1o 6 yenoBek 3a peiic. IlopsAnok, B KOTOPOM BEPTONET MEPEBO3UT
TypUCTOB, cilydaeH. Haiiaure BeposATHOCTH TOro, 4yro Typucrt Il. monetur mepBeIM percoM
BEPTOJIETA.

2.BeposiTHOCTB TOTO, YTO Ha TECTUPOBAHUM 110 UCTOPUU yuainuiicss T. BepHO penuT 0oJbiie
8 3amau, pasHa 0,76. BepositHocTs TOro, uro T. BepHo pemut Oosnbiie 7 3amad, paBHa 0,88.
HaiinuTe BeposTHOCTB TOTO, 4TO T. BEpHO PEUIUT POBHO 8§ 3ajad.

3.B cnyuaiinom skcriepumMeHTe OpocaroT TpH UTpalibHble KOcTH. HaliiuTe BeposITHOCTh TOTO,
YTO B CYMME BBINAJIET 6 OYKOB. Pe3ynbTar OKpyTiauTe 10 COTHIX.

4. Ha ¢pabpuke kepamuueckoit nocyasl 10% npou3Ben€HHbIX Tapenok umeroT nedekr. [lpu
KOHTpOJIe KadecTBa NpoAyKuuu BbisBisierca 80% nedektHbix Tapenok. OcTaibHblE Tapeiaku
HOCTYMAIOT B npojaaxy. Halinute BeposATHOCTH TOrO, YTO CIy4yailHO BbIOpaHHAs MPH MOKYIKE
Tapeska He UMeeT 1e(eKTOB. Pe3ynbraT OKpyriuTe 10 COTHIX.

5. B wmarasune Tpu mnponaBua. Kaxnaplii M3 HHMX 3aHAT OOCIIy)XKMBaHMEM KIIHMEHTa C
BEpOATHOCTBIO 0,7 HE3aBUCHMMO OT APYrux npoaaBuoB. Haiiaure BeposATHOCTH TOro, 4TO B
CIIy4allHbII MOMEHT BPEMEHH BCE TPU NIPOAABLA 3aHATHI.

6. B TOproBoM IeHTpe JBa OAMHAKOBBIX aBTOMara mpojarT kode. OOciyx HUBaHUE
aBTOMATOB IPOUCXOJUT MO BeyYepaM IOCJE€ 3aKphITHS IeHTpa. V3BecTHO, YTO BEPOSITHOCTh
cobniTus «K Beuepy B mepBoM aBTomare 3akoHUYMTCS Kogey paBHa 0,25. Takast ke BEpOSATHOCTh
coObiTus «K Bedepy BO BTOpOM aBTOMAare 3aKOHUUTCS Kode». BeposarHocTh TOrO, 4yTO KOde K
BeUepy 3aKOHUYMTCA B 000MX aBTOMarax, paBHa 0,15. Haiiiute BeposSsTHOCTb TOTO, YTO K BeUepy
JHS Kode ocTaHeTcsl B 000MX aBTOMAaTax.
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BapuanTt 2

1. B cOopHuKe OMIIETOB 1O MaTeMaTHKe Bcero 25 OuieToB, B 10 U3 HUX BCTpedaeTcst BOIPOC
no teme "HepaBencrsa". Haliqute BEpOATHOCTH TOTO, YTO B ClIy4ailHO BEIOpAaHHOM Ha 3K3aMEHe
OuyieTe MKOJBLHUKY He 0CTaHeTcsl Borpoca o teme "HepaBeHcTsa'".

2. Ecinn maxMaTtucr A. urpaet OesbIMHM (PUIypaMu, TO OH BBIMIPBIBAET y IIaxmaructa b. ¢
BeposaTHOCTbIO 0,5. Eciin A. urpaer yepHsiMu, TO A. BhurpeiBaetr y b. ¢ BeposTHocThIO 0,3.
HlaxmaTtuctel A. u b. urpart ae nmapTuu, NpuuéM BO BTOPOH NApTHUH MEHSIOT LBET (Uryp.
Haiinute BeposiTHOCTH TOTO, YTO A. BHIMUTPAET 00a pasa.

3. B cnywaifHOM OSKCHEpHUMEHTE CHMMETPUYHYIO MOHETy OpocaioT Tpwxiabl. Haiiaure
BEPOSITHOCTb TOT'0, YTO BBINAJET XOTs ObI JIBE PELIKH.

4. Arpodupma 3aKymaer KypHHBIE Siilla B ABYX JOMAIIHUX Xo3siicTBax. 60% sum u3
IIEPBOro X03sicTBa — SIA BBICIIEH KaTEropuH, a U3 BTOpOro xo3saicrsa — 70% siui BbICIIEH
kareropuu. Beero Belcuiyro kareroputo moiayuaer 65% sun. Haiiaure BEpOATHOCTBH TOTO, YTO
AW110, KYIIJIEHHOE Y 3TOW arpo(pUpMbl, OKaXETCsl U3 MIEPBOT0O X0341CTBA.

5. BeposSTHOCTh TOTO, YTO HOBBIA AICKTPUUYCCKUN YaHHUK MPOCTYKUT OOJIBIIE ro/ia, paBHA
0,97. BepoATHOCTb TOTO, YTO OH MPOCIYXKHUT Oonbine AByX Jjer, paBHa 0,89. Haiinute
BEPOSITHOCTh TOT'0, YTO OH IIPOCTY>KUT MEHBIIIE JBYX JIET, HO OOJIbIIIE TO/Ia.

6. B xapmane y Iletu Obu1o 4 MOHETHI 110 pyOJII0 U 2 MOHETHI 110 ABa pyoss. Ilets, He rsaas,
HepeNnoXui Kakue-To 3 MOHEeThl B JApyroi kapmad. Haiinute BeposTHOCTH TOro, 4ro o0e
JIBYXpYyOs1E€BbIE MOHETHI JIEKAT B OJTHOM KapMaHe.

OTBeThI:
Howmep 3ananus 1 2 3 4 5 6
1 BapuaHT 0,2 0,12 0,05 0,98 0,343 0,65
2 BapuaHT 0,6 0,15 0,5 0,5 0,08 0,4
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