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MNOACHUTEJIBHAS 3AIINCKA

VYueOHblli Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIYOJIEHHOTO YpPOBHS SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayO0iaEHHOTO ypOBHS Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUSA. YUeOHBIM Kypc TNpeAaHa3HaueH s (OpMUPOBAHUS Yy
00yYaromuxcst CTaTUCTUYECKON KyJIbTYpbl M IOHMMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3yUEHHsI CITy4aiiHBIX COOBITHIA, BETMYUH U nporieccoB. [1pu
M3YYEHHH Kypca o0oramaroTrcs TMpeAcTaBiIeHUs OOydaloluXxcs O METOoJaX HCCIeI0BaHus
U3MEHYMBOTO MHpa, Pa3BHUBAETCS MOHMMaHWE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHX
METOJOB IO3HAHHUA KAaK HEOTHEMJIEMOM YacTM COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copepxanue y4yeOHOro Kypca HamnpaBlieHO Ha 3aKpeIUIeHHE 3HAHWi, MOJIYYeHHBIX MpU
M3YYEHHU Kypca Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUN O
CIy4yalHBIX BEJIMYMHAX U B3aUMOCBA3SX MEXKIYy HUMHU Ha BXKHBIX MPUMEPAX, CIOKETHI KOTOPHIX
MOYEPIHYTHI 3 OKpPY’KaloLiero Mupa. B pesyibrare y o0yyaromuxcs 10KHO c(hOpMUPOBATHCS
IpelCcTaBlIeHUue O Haubojee YHNOTPEOUTENbHBIX M OOIIMX MAaTeMaTH4YeCKHX MOJENSX,
UCIONIB3YEMBIX JUIsl ONMHCAaHWSA AHTPOIIOMETPUYECKUX U JeMOrpauuecKkux BETUYMH,
NOTPEIIHOCTE B  Pa3IUYHbIE pOJa W3MEPEHHSX, JIUTEIBHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOHCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIH
Kypc sBJsieTcst 0a30i A7 OCBOCHUSI BEPOSTHOCTHO-CTAaTUCTHUUECKHX METO/I0B, HEOOXOIMMBIX
CHEeMallUCTaM HE TOJbKO WHXKEHEPHBIX CHEUHMATbHOCTEH, HO TaKKe COLUAJIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIBKY COBpPEMEHHBbIC OOIECTBEHHbIE HAyKH B 3HAYMTEIbHON Mepe
UCTIONB3YIOT alnapaT aHaju3a 00JIbIIuX JaHHBIX. L{eHTpanbHyI0 4acTh yueOHOTo Kypca 3aHUMaeT
o0CcyXaeHHe 3aKoHa OONBIIUX YHCEel — (YHIAaMEHTaIbHOTO 3aKOHA MPHUPOJIbI, HMEIOIErOo
MaTeMaTUYeCKyI0 (GOpMalIU3aIuio.

B cootBercTBUM C yKa3zaHHBIMH LEJISIMU B CTPYKType yueOHOro kypca «BepostHocTh U
CTaTUCTHKA» Ha YINyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC COJEp)KATEeNbHbIC JUHHUU:
«CnyyaiiHble COOBITUS U BEpOSATHOCTU» U «CiydyaiiHble BEIMUMHBI U 3aKOH OOJIBIINX YHCET.

[ToMHMO OCHOBHBIX JINHUH B y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU IpadoB U TEOPUU
MHOX€ECTB, HEOOXOAMMBIE JJIs TOJHOLIEHHOTO OCBOEHUS MaTepualla JaHHOTO y4eOHOTO Kypca U
CMEXHBIX MaTEMAaTUYECKUX YIEOHBIX KYPCOB.

Conepxkannie nuHUK «CiydaliHble COOBITUSI W BEPOSITHOCTH» CIIYKHUT OCHOBOHM ISt
(dbopMupOBaHUS MPEICTABICHUHN O pacTpeieICHUN BEPOATHOCTEH MKy 3HAUCHUSIMHU CITy4alHbIX
BEIMYMH. BaykHy10 4acTh B 3TOM copepKaTeIbHOM JINHUN 3aHUMAaeT U3Y4eHHE FEOMETPUUECKOTO
U OWHOMHAJIBHOTO paclpeleeHuii M 3HAKOMCTBO C HUX HENpPEPbIBHBIMU aHAJIOraMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacpeeICHUIMU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIy4YailHBIMU BEIWYMHAMHM M pacIpelleiIeHUsIMH,
aKIEHTUPYIOT BHUMaHHE OOYyYaroIlMXCs Ha ONMUCAHWW W M3YYCHUU CIy4YalHBIX SIBICHUU C
MIOMOIIIBI0 HENpPEephIBHBIX (GyHKUKH. OCHOBHOE BHUMaHHE YAEISIETCA MOKa3aTeIbHOMY H
HOPMaJIbHOMY Paclpe/IeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHUTEIbHOE H3YyUYEHUE CBSI3U MEXKIY
CJIy4aifHBIMU BEJIMYMHAMU U OTIMCAHUE 3TOM CBSI3U C TOMOILBIO KO3 UITHEHTA KOPPEISALMH U €TO
BBIOOPOYHOTO aHaJora. OTH DJIEMEHTHl COACP)KaHUS Pa3BUBAIOT TeMy «JlmarpaMmsl
paccenBaHUs», U3YUYEHHYIO Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, 1 BO MHOTOM OIUPAIOTCS
Ha CBEJICHUS U3 KYpCOB aare0pbl 1 reOMETPHUH.



Emé onuH smeMeHT copepikaHusi, KOTOPBIA MpeaiaracTcs Ha 03HaAKOMHUTEIPHOM YPOBHE —
IIOCJICA0BAaTCIIbHOCTD cnyqaf/'leIx HE3aBUCHUMBIX CO6BITHI>'I, HaCTyIlaromux B CAUHUIY BPCMCHHU.
O3HakOMJICHHE C pachlpefciieHueM BEpPOSTHOCTEH KOJIMYECTBA TAaKUX COOBITHA HOCHUT
Pa3BUBAIOIIMI XapaKTep M SBISETCS aKTyaJbHBIM Ul OyIyIIuX aOUTYPHEHTOB, MOCTYIAIOIIHX
Ha Yy4YeOHbBIC CIENHATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, IICHXOJOTHEH H
YIPaBICHUEM.

Ha u3yuenne yueOHOro xypca «BeposTHOCTh M CTAaTHCTHKa» Ha YIIyOJEHHOM YpOBHE
otBoauTcs 68 vacoB: B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJEPKXAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3ubI Tpad, myTu B rpade: mukibl U nend. CreneHb (BaJCHTHOCTH) BEPIIMHBI.
I'pads! Ha mockocTU. JlepeBbs.

Cry4aifHbIe 3KCIIEPUMEHTHI (OTBITHI) W CIy4ailHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxomsl). BeposaTHOCTh citydaitHOTO COOBITHS. BiIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CryyaiiHbIe OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanyu HaJ COOBITHAMMU: TEpecedeHue, 00bEIUHEHNE, TMPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyJia CI0KEHUS BEPOSITHOCTEM.

VYciioBHas BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEH. JlepeBO ClydyalilHOTO 3KCIEPUMEHTA.
®opmyia noiHo# BeposaTHocTu. Popmyna baiieca. HezaBucumblie coObITHS.

bunapHBIi ciiy4aiiHbIN ONBIT (MCOBITAHUE), yCIIEX U Heyaada. He3aBucuMble UCTIBITAHUS.
Cepusi HE3aBHCHMBIX HUCHBITaHUN 10 TiepBoro ycmexa. IlepecranoBku u ¢akrtopuan. Yucio
coueranuii. TpeyronpHuk [Tackams. ®opmyna 6mHoma HeroToHa.

Cepuss He3aBuUCHMMbIX wHcnbiTaHuil  beprymnu. CoydaiiHelii BeIOOp W3 KOHEYHOH
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jlumarpamma pacnpenesieHusl.
Onepanuu  Haj CilIydYallHBIMU BeJIWYMHAMU. buHapHas ciydaitHas BenwuunHa. [Ipumepsl
pacripenienieHui, B TOM YHCJie TeOMETPHUECKOe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeleleHHe [ByX ClydailHbIX BenuduH. Hes3aBucumble ciyvaiiHble
BETMYMHBI. MaTemMaTH4YeCKOe OXXKHJIAaHWE CIIy4dallHOW BenuuuHbl (pacnpenenenus). [Ipumepsl
MPUMEHEHUS MaTeMaTUYECKOT0 0)KUIaHus (CTpaxoBaHUe, JoTepes). MareMaTH4ecKoe OXKUIaHne
OuHapHOI cilydyailHOW BeTMYMHBL. MaTeMaTHUecKOoe OXHJAHHE CYMMBl CIy4YalHBIX BEIMYHH.
MareMaTHuecKoe 0’KUAAHNE TEOMETPUYECKOT0 M OMHOMHUAIBHOTO pacIipeIeIeHU.

Jucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BEJIWYWHBI (pacrpeiciieHus ).
Hucniepcusi OMHApHOM CIyYailHOW BEJIMYMHBI. MaTeMaTH4eCKOe OXKHJAaHWE TMPOM3BEICHHUS M
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CITy4alHBIX BEJIWYMH. J(Mcriepcust M cTaHAapTHOE OTKJIOHEHHE
OMHOMMAJIBHOTO pacripenesieHus. Jlucnepcust M CTaHIapTHOE OTKJIOHEHHE T'€OMETPHYECKOTrO
pacrpeneeHus.

11 KJIIACC
HepasenctBo YeOwiméBa. Teopema YeObmmuéBa. Teopema beprymnu. 3akoH OombLInx
yucen. BpiOOpouHBIE MeTO uccienoBaHuii. BeiOopounsle xapakTtepucTuku. OlieHUBaHHE
BEPOATHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeHInX TUIoTe3 ¢ MOMOIIBIO
W3YYEHHBIX paclpeaeiecHui.



HenpepoiBable ciyyaiinble BeauyuHbl. [Ipumepbl. DyHKUIHS TIIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOEe paclpeneneHue M €ro CBOWMCTBA. 3ajaud, NPUBOIAIIME K
IIOKA3aTeIbHOMY pACIpENeIeHHUI0. 3aJaud, NPUBOIALIME K HOPMAJIBHOMY paclpeaciCHUIO.
OYHKIMSA TUIOTHOCTH BEPOSITHOCTU TIOKA3aTEeNIbHOTO pachpeneneHus, (yHKUUsS IUIOTHOCTU
BEPOSITHOCTH HOPMaJbHOrO pactpezaeneHus. OyHKIUsA IUIIOTHOCTH M CBOMCTBA HOPMAaJIbHOIO
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3agaud, NPUBOASIINE K
pacnpenenenuro Ilyaccona.

KoBapuanust nByx ciy4ailHbIX BenuduH. KodpduIMeHT IuHEHHOH KOppessaIuu.
CoBmecTHBIe HaOMIOEHUS IBYX BenU4uH. Bri6opounsblii koadduunent koppensun. Paznuune
MEXY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CICACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HaMMEHBIIINX KBAaIpPaTOB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxaaHCKOr0 BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKITMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM T'PakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUIKEHUN B
JIpYTruX HayKaxX, TEXHOJIOTUSAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pocCHUHCKOro  Haponaa, cHOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUI HAyKU U AESITENbHOCTbIO YUYEHOrO, OCO3HAHME JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOWYMBOTO OYyIyIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

JCTETHYECKOE OTHOLICHHE K MUPY, BKIIIOUasi 3CTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEIICHUN, pacCyKIeHUI, BOCOIPUUMYUBOCTh K MaTeMaTHYECKHM acleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMaTHUECKHUE 3HAHHS B HHTEpEcax 370POBOrO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHIA W OTAbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD ),
buzHUECKOe COBEPIICHCTBOBAHUE MPHU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3uyHbIM chepam
po(ecCHOHATLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE



COBEpINAaTh OCO3HAHHBIK BBIOOp Oyaymieil mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMYy OOpa3oBaHUIO H
caM000pa3oBaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHX 3a[ad MaTeMaTH4eCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHHMAaHUE BIHSIHHUS COIHAIILHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
[J100aIbHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIieM, OpUeHTAIlHs Ha TPUMEHEHNE MaTeMaTHIYeCKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY KaloIlel cpe/ibl, INIAHUPOBAHKE TTOCTYIKOB U OLEHKU
MX BO3MOXHBIX IOCIIEICTBUI JJIs1 OKPYKAIOLIEH CpENIbL;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MPAaKTHKH, MOHMMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
YeIIOBEYECKON NIESATEIBHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHUS [TUBUIIH3AINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH M MAaTEeMaTHIECKOW KYJIbTYypOi KaKk CPEJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISTh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHAUBHUIYAIbHO U
B IpymIie.

METANPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3zoBrbIe JJornuyeckue aeicTBu:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUHA MEXIy TMOHATUAMHU, (OPMYIUPOBATH OMPEICICHUs TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN MpHU3HAK KiIaccu(UKAIMKM, OCHOBAHMS HJsi 0000IIeHus Hu
CPaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN34;

BOCTIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU ISl BBISBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JienaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh AapPTryMEHTAIMIO0, T[PUBOJUTH MPUMEPhl U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMPATH CITOCO0 perreHus yaeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEOBATENLCKUI MHCTPYMEHT TIO3HAHUS, (JOPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THUINOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBHCUMOCTEH MeX Ay 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMU;



CaMOCTOSITENILHO (hOpMYJIUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
Ha6JIIOI[eHI/ISI, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMMOJTYYCHHLIX PC3YyJIbTATOB, BBIBOAOB U
000011IEeHHI;

IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE NPOLECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITUH, JAaHHBIX, HEOOXOAMUMBIX JUIsl OTBETa HA BOIIPOC M IS
pelLeHus 3a/1auu;

BbIOMpaTh MHQPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO pPA3JIMYHBIX BUIOB U  (popm
IPEICTaBJICHHUS;

CTPYKTYPHUPOBATh HH(OPMALINIO, TPEJICTABIIATH €€ B Pa3JINYHBIX (POpMax, HIUTFOCTPUPOBATH
rpapuvecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHIM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS

OO0menne:

BOCIIPUHUMATh U (DOPMYyITUpPOBATh CYXJEHUS B COOTBETCTBHM C YCJIOBUSAMH U LEISIMHU
O0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX W HMHCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS M0 X0y PELICHUs 33/1a41, KOMMEHTHPOBATH MTOTY4YEHHBIH pe3yIbTaT;

B X0/1¢ OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemaemMoi 3a1a4M, BHICKAa3bIBaTh MJICH, HAIlEJICHHbIE HA MOUCK PEIICHUs, COMOCTABIATh CBOH
CYXKICHHUS C CYXICHHAMH APYTMX YYaCTHHKOB JMAIOra, OOHAPY)KUBATh Pa3Iniue U CXOJCTBO
HO3UIHI, B KOPPEKTHOU opme POpMyIHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIIATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, HCCIIECAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBICTYIUICHUS ¢ YYETOM 3aj1ay MPE3EHTAUN U 0COOEHHOCTEH
ayAUTOPHH.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

COCTaBJIATh IUIAH, aJITOPUTM pELISHMs 3a/lauyd, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

BJIAJICTh HAaBBIKAMU [103HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pPe3yJIbTaTa pELICHNs MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA EJIU U YCIOBUAM, OOBACHATH IPHUYUHBI TOCTUKECHUS
WIA HEAOCTIKEHHMS pe3yJbTaToB JAEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:



MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJIHOW ¥ MHIUBUAYAbHOW pabOTHI MpU
pemieHNMH y4YeOHBIX 3ahay, MPUHUMATh LENb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3alliI0 COBMECTHOM pPabOTHI, pacrpenensTb BUIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyHmNoBBIX (opmax paboTel (0O0CykIeHusl, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ HHBIE), BBITIOJIIHATE CBOIO YaCTh paOOTHI U KOOPAUHUPOBATH CBOU JCUCTBUS C APYTUMH
YJleHaMM KOMaH/Ibl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOWIMI MPOAYKT MO KPUTEPHUSM,
c(OPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K koniy 10 knacca oOyyaronuiicss HayquTCs:

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: Tpad), TUIOCKHM rpad, CBA3HBIN rpad, myTh B rpade,
LeNb, [IUKIL, IEPEBO, CTENIEHb BEPIIUHBL, AEPEBO CIYyYalHOTO SKCIIEPUMEHTA;

CBOOOMHO OMEPUPOBATh TOHATUSMU: CIYYalHBI OSKCIEPUMEHT (OMbBIT), CIy4ailHOoe
COOBITHE, JJIEMEHTapHOE CIIy4ailHOe COOBITHE (DJIIEMEHTapHBIA HCXOJ) CIy4YaifHOTO OIBITa,
HAXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH;

HaxoJIUTh W (OPMYJIUPOBATH COOBITHS: TEepecedeHue, OObCAMHCHUE TAaHHBIX COOBITHH,
COOBITHE, TPOTUBOIOIOKHOE JAHHOMY, HUCIOIB30BaTh JUArpaMMbl Diliepa, KOOPIUHATHYIO
OpsIMyI0 UL peIIeHHs 3ajad, I0JIb30BaThCsl (OPMYIJION CIHOXKEHHS BEPOATHOCTEH st
BEPOSITHOCTEH JIBYX M TPEX CIIyYaHHBIX COOBITHI;

ONEepUpOBaTh MOHSTHUSIMU: YCIOBHAs BEPOSATHOCTb, YMHOXEHHE BEpOSTHOCTEH,
HE3aBHCHUMBIE COOBITHSI, JEPEBO CIYyYaitHOTO IKCIIEPUMEHTA, HAXOIUTh BEPOSTHOCTUA COOBITHH C
MOMOIIIBIO MpaBUjia YMHOXKEHUS, JepeBa CIIYYallHOTO OIbITA, WCIOIh30BaTh (DOPMYITY MOTHON
BeposTHOCTH, opMynny baiieca mpu pemeHnn 3aaad, onpenessTh HE3aBUCUMOCTb COOBITHI TIO
dbopMyIie ¥ IO OpraHU3aIy CITy4YalfHOTO SKCIIEPUMEHTA;

NPUMEHSTh W3yYeHHbIE KOMOWHATOpPHBICE (QOPMYIBI ISl TEPEUUCICHUS DSIEMEHTOB
MHOKECTB, JJIEMEHTapHBIX COOBITHI CIIy4allHOTO OIBITa, PENICHUs 3aJad 10 TEOpUH
BEPOSATHOCTEM;

CBOOOJTHO OTEpUPOBATH MOHATUSIMU: OWHAPHBIN CIyYalHBIA OMBIT (MCIIBITAHUE), YCIIEX U
HEeyJlaya, HE3aBUCHUMBIC WCIIBITAHUS, CEpUsl WCIBITAHWN, HAXOIUTh BEPOSTHOCTU COOBITHIA: B
CepUM UCTIBITAHUN J0 MEPBOrO ycrexa, B CEpUH UCTbITaHu bepHyin, B OnbITe, CBI3aHHOM CO
CITy4alHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOHO ONEPUPOBAThH MOHATUSAMU: CIIy4aiiHas BeJIMYHUHA, paclpelelieHe BEpOATHOCTEMH,
quarpamMma pacrpeencHus, OMHapHas CiIy4aiiHas BeIMYMHA, Te€OMETPUIEeCcKoe, OMHOMHUATHHOE
pacnpeneseHue;

OIepUpPOBaTh MOHSTUSIMHU: COBMECTHOE paclpeiesieHHe [BYX CIy4yailHbIX BeJIWYHH,
HCIIOJIb30BaTh TAOJIUILy COBMECTHOIO paclpeeNieHus ABYX CIIy4alHbIX BEJTUYUH JUIS BbIACICHUS
pacripeiefieHusl KaKI0W BETWYUHBI, OINPEACIICHHUS] HE3aBUCUMOCTH CIy4YalHBIX BEJIMYMH;
CBOOOJHO OMEpPUPOBATH TMOHSATHEM MATEMAaTUYECKOTO OXHUIAHUS CIy4alHOW BEIMYMHBI
(pacnpenenenus), NMPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OKMIAHHS MPH pPEIIeHHWH 3ajad,
BBIUMCIISATH MaTeMaTHUYECKOe OKMIaHHEe OMHOMHUATIBHOIO M T€OMETPUYECKOr0 paclpeesieHul;
CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU: JTUCHEPCUs, CTAaHAAPTHOE OTKJIOHEHWE CIIy4JaiHOU
BEJIMYMHBI, TPUMEHSATh CBOMCTBA AWCIIEPCUHU CIIYyYalHOW BETUYHMHBI (pacmpeleicHus) Mpu
pelIeHUH 3a/ay, BBIYUCIATH AUCIEPCHI0 U CTaHJIAPTHOE OTKJIOHEHHE T€OMETPUYECKOro H
OMHOMHATBHOTO PaCIIPEACIICHUM.

K konmy 11 knacca oOyyaronuiicss HayquTCs:



BBIYUCIISITH  BBIOOPOYHBIC XapaKTEPUCTUKH TI0 JIaHHOW BBIOOPKE W  OIICHHBATH
XapaKTePUCTHKN TE€HEPAIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITUH M TPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3bI,
NIOJTB3YSICh N3YYEHHBIMHU paCIIpPeICIICHUSIMHY;

NPUBONUTH TIPUMEPHI 3ajad, MPHUBOSAIIMX K IMOKAa3aTeIbHOMY pacIpelesieHUIo, 3a/1ad,
NPUBOAALINX K HOPMaJIbHOMY pactpenenenuio. OnepupoBaTh HOHATHAMU: QYHKIUS TUIOTHOCTH
BEPOSITHOCTH IOKA3aTEIILHOTO paclpeieienus, GyHKINS MJIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacripeneneHus, GyHKIUSI TUIOTHOCTH W CBOWCTBAa HOPMAaJBHOTO PACHpEACICHHS; ONPEACIIITh
KO3 PUITMEHT JTMHEHHOU KOPPEISINH, BEIOOPOUHBIA KOIPDHUIIUESHT KOPPEIISIIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuieKTpOHHbIE (UG pPOBbIE)
Ne i/mn KoutposnHbie | IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThbI padoThI
1 DJIeMeHTHI Teopuu rpados 3
5 Cry4aiiHbIe OIIBITHI, CITy4aiHBbIC } 3 Bu6imoreka LIOK
COOBITHS ¥ BEPOSITHOCTH COOBITHIH https://eds00.ru/2023/06/14/vse-
Onepanuu HaJ MHOXKECTBAMHU U materialy-biblioteki-czifrovogo-
3 coOpITusiMH. CIIOKEHUE U YMHOKEHNE 5 o/
BEPOSATHOCTEH. Y CIIOBHASI BEPOSTHOCTD. Sxmacc https://www.yaklass.ru/
He3aBucumeble cOOBITHS Cnam I'MA: pemry EIT'D
4 DeMeHThl KOMOHMHATOPHKH 4 1 https://ege.sdamgia.ru/
Cepus 110CIIeJ0BATENbHBIX HCIIBITAHUM. q)eﬂepaiIBHHH Hopran
5 Ucneitanus beprymmm. CiyuaiiHblii 5 «POC_CHHCKOG obpasoBarue»
BBIOOp M3 KOHEYHOW COBOKYITHOCTH https://edu.ru/
6 Crnyualinbple BETUYHUHBI U 14 1
pacnpeesneHus
OBIIEE KOJIMYECTBO YACOB I10 34 9 0
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https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://edu.ru/

11 KJTACC

HanmeHoBaHMe pa3jesioB U TeM

KoanuecTBO 4acoB

DJIeKTPOHHbBIE (M (POBbIE)

Ne i/ Koutpoabubie | IlpakTuyeckue
NMpOrpamMmbl Bcero o0pa3oBaTebHbIE PECYpPChI
padoThI padoThI

1
3aKoH OOJNBIINX YHCET : 5} Bubnmorexa [IOK

2 OJIeMEHTBI MATEMAaTHYECKOH 6 https://eds00.ru/2023/06/14/vse-
CTaTUCTUKH materialy-biblioteki-czifrovogo-
HenpepbiBHbIE ClTy4yaliHbIE BETUUUHBI o/

3 (pactipenenenusi), MOKa3aTeIbHOE U 4 Sxmacce https://www.yaklass.ru/
HOPMAaJIbHOE pacmpeeieHus Cnam I'MA: pemry EIT'D

4 Pacnipenenenue [yaccona 2 https://ege.sdamgia.ru/
C N ®denepanbHbIN OPTAT

BS3b MEXKY CIy4YailHbIMU .

5 6 «Poccuiickoe oOpa3oBaHue»

BCIIMYNHaAMU
https://edu.ru/

O00011eHNE U CUCTEMATU3ALMS

6 . 11 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 34 1 0
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https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JaTa nzyyeHus
Ne n/m Tema ypoka Beero Kontpoabubie  IlpakTuueckue | [lgam | ®arr
padoThI padoThI
1 I'pad, cBsa3HBI rpad, npeacTaBieHUe 3a1a41 C TTOMOIIBIO 1
rpada
5 Crenens (BaieHTHOCTD) BepmiuHbL [1yTh B rpade. Lenn u 1
IIUKJITBI
3 ['padsl HA TOCKOCTH. [lepeBo cydaiiHOTO SKCIIEpUMEHTA 1
4 CiyvaiiHbie SKCIEpUMEHTHI (OTIBITHI) U CIy4YalHbIE 1
COOBITHS. DJIEMEHTAPHBIE COOBITHSI (MCXO/IbI)
BepostHOCTB cityuaiiHoro coObiTus. BepositTHoCcTH
5 COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTaPHBIMHU 1
COOBITUSMHU
BeposTHOCTE citydaiiHOTO COOBITHS. BeposTHOCTH
6 COOBITHH B OIIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU 1
COOBITUSMHU
[Tepecevenne, 00beTMHEHNE MHOXKECTB M COOBITHIA,
7 IPOTHBONOJIOXKHBIE cOObITHA. DOpMyIIa CIIOKEHUS 1
BEPOSATHOCTEM
8 VYcioBHas BEpOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. 1
Popmyiia yCIOBHOW BEPOSITHOCTH
9 VYcioBHast BEpOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. 1
®opmyJia YCIOBHOW BEPOSTHOCTH
10 ®dopmyIa MOJHON BEPOSITHOCTH 1
11 ®dopmyna baiieca. HezaBucrumpie coOObITHS 1
12 KoMOunaTopHOe ipaBuiio ymMHOKeHUs. [lepecTaHOBKU 1 1
dakTopuan
13 Yucno coueranuii. Tpeyronpuuk [lackans 1




14 ®dopmyna buaoma HeroToHa 1

15 Kontponbnas padora Nel: "I"padsl, BeposiTHOCTH, 1
MHO>KECTBa, KOMOMHATOpUKA"
bunapHBIN cTydaliHbIN OIBIT (MCTIBITAHUE), YCIIEX U

16 Heynada. HezaBucumsble ucnbiTanusi. Ceprs HE3aBUCUMBIX 1
UCIBITAaHUH 10 TIEPBOTO ycrexa

17 Cepust HE3aBUCUMBIX UCIBITAHUIM JI0 IEPBOTO yCIexa 1

18 Cepus HE3aBUCUMBIX UCIIBITAaHUN bepHysm 1

19 Cry4aifHblii BHIOOp M3 KOHEYHOW COBOKYITHOCTH 1

20 [IpakTrueckast paboTa ¢ HCIIOJIB30BAHHEM AIICKTPOHHBIX 1
Ta0JIUIL

21 CnyuaiiHas BenmuuuHa. Pactipenenenre BeposITHOCTEN. 1
Juarpamma pacrpeneiieHus

29 Omnepanuu Hax cayvdailHbIMU BennurnHaMu. [Ipumepsl 1
pactpeneneHuii. buHapHas ciyJaiiHasi BeJIMYMHA

23 I'eomeTpuyeckoe pacnpenenenre. buHoMuaibHOE 1
pacnpezneneHue

24 Marematnueckoe 0XKMAAHUE CIIy4aiiHOW BEJIMYMHBI. 1
CoBMecTHOE pacripesiesieHue IBYX CIy4alHbIX BEJIMYUH
He3aBucumsble citydaiinbie BennuuHbl. CBOMCTBA

25 MaTEMaTUYECKOro OKHUAaHMs. MaTteMaTHdecKoe OXKUIaHNe 1
OMHApPHOW CcITy4YailHOWM BETUYHHBI

26 MatemaTtrueckoe 0XUJAaHHE TEOMETPUUECKOTO 1 1
OMHOMHUAIBHOTO pacrpeaeeHui

27 Jucnepcus u cTaHAapTHOE OTKIIOHEHHE 1

28 Hucnepcust OmHapHOU cydaiiHON BeandnHbl. CBOMCTBA 1
JUCIIEPCUU

29 MatemaTnueckoe 0KHIaHUE IPOU3BENECHNUS U TUCIIEPCHS 1

CYMMBI HE3aBUCUMBIX CHy‘IﬂfIHI;IX BCJIIMYHH




Jucnepcusi OMHOMUATBHOTO pacIpeieICHHUSI.

30 [IpakTudeckas paboTa ¢ HCIOIH30BAHUEM IIEKTPOHHBIX 1
Ta0JIMIL
Jlucriepcust M CTaHAapTHOE OTKIIOHEHHE TeOMETPUIECKOTO

31 pacnpenenenus. . [Ipaktnyeckas pabora ¢ 1
UCTIOJI30BaHUEM AJIEKTPOHHBIX Ta0JIUI]

32 O0001IeHNe U CHCTeMAaTU3allus 3HAHUN 1

33 Kontponbnas padora No2: "Vcneiranust bepaysm. 1
CiyyaiiHble BEJIMYMHBI U pacripeaesieHus"

34 O0001IeHNe U CHCTeMaTU3allus 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJTACC

Ne KoanuecTBO 4acoB Jdata nzydyenus
/ Tema ypoka
n/n Beero Mot IIpakTH4eckue Iian dakT
padoThbI
1 Hepasencto YeOrimena. Teopema YeOnimera. Teopema 1
bepuymm. 3akoH O0JBIIUX YKCET
5 Hepasencto YeOrimena. Teopema YeOnimera. Teopema 1
bepuymm. 3akoH O0NBIIUX YnCeT
3 Hepasencto YeOrimena. Teopema YeOnimera. Teopema 1
Beprymnnu. 3akoH O0NBIINX YKCE
4 Br100opouHbIif METO ICCIIETOBAHUMA 1
5 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM AJIEKTPOHHBIX 1
TaOJIALL
I'enepanbHas COBOKYIHOCTD U ClTy4aifHasi BRIOOpKa.
6 3HAaKOMCTBO C BEIOOPOUHBIMU XapakTepucTukamu. OneHka 1
CPEIHETO U TUCIIEPCUN T'€HEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK
I'enepanbHas COBOKYIHOCTD U ClTy4yaifHasi BRIOOpKa.
7 3HAKOMCTBO C BEIOOPOUHBIMU XapakTepucTukamu. OueHka 1
CPEIHETO U TUCIIEPCUN TeHEPAIIbHON COBOKYITHOCTH C
MTOMOMUIbIO BEIOOPOYHBIX XapaKTEPUCTHK
8 OrneHrBaHUE BEPOSITHOCTEH COOBITUH 11O BEIOOPKE 1
9 Cratucruueckas runoresa. [IpoBepka npocrenmmx 1
TUIIOTE3 C TOMOIIBIO CBOMCTB U3YYEHHBIX paclpeieICHUI
10 Cratucruueckas runoresa. [IpoBepka npocrenmmx 1
TUIIOTE3 C TOMOIIBIO CBOMCTB U3YYEHHBIX paclpeieICHHUI
1 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM AJIEKTPOHHBIX 1

TalJIHI]




[Ipumepsl HENMPEPHIBHBIX CIyYalHBIX BEIUYUH. DyHKIUA

12 IIJIOTHOCTH BEPOSITHOCTH
PaBHoMepHoe pactipenenenue. [Ipumepst 3a1ay,

13 MPUBOIAIINX K MOKA3aTeILHOMY M K HOpMaJTbHOMY
pacnpeneneHus M

14 @yHKIUA ITIOTHOCTHA BEPOSTHOCTH MOKA3aTEIBHOTO
pacnpezeneHus

15 @yHKIHUA ITIOTHOCTUA BEPOSITHOCTH HOPMAIBHOTO
pacnpezeneHus
[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX COOBITHH.

16 [Ipumep 3anaum, TPUBOIALLEH K PACTIPEAETIEHUIO
Ilyaccona

17 [TpakTryeckast paboTa ¢ UCIOIB30BaHUEM HJICKTPOHHBIX
TaOJIALL

18 KoBapuanus nByx cinyyaitabix Benuuus. Koaddurment
KOppesun

19 CoBMmecTHBIC HAOMIOIEHUS IBYX BEIMYUH

20 Bri6opounsiit k03 duimeHT koppensuu

21 Paznuune Mexx1y JIMHEWHOU CBA3BIO U IIPUYUHHO-
CJIEICTBEHHOU CBS3bI0

22 Jluneiinas perpeccus

93 [TpakTryeckast paboTa ¢ UCIOIB30BAaHUEM HJICKTPOHHBIX
TaOJIALL

24 [IpencraBneHne JaHHBIX ¢ TOMOILBIO TAOJHII U IUATPAMM,
onucarenbHasi CTaTUCTHKA

25 OMnBITH C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU




26 Brruucnenue BepossTHOCTEH COOBITHI ¢ TPUMEHEHUEM 1
hopmyn
Brruncnenue BepossTHOCTEH COOBITHIN ¢ TPUMEHEHUEM

27 rpagu4YecKux METOJIOB: KOOpAWMHATHAS TIpsiMasi, Ie€PEBO, 1
nuarpaMmma Ousepa

28 Cry4aifHble BETUYUHBI M PaCIpeIeICHUS 1

29 MareMaTnueckoe 0KHIaHUE CITyIaiiHOW BETMYUHBI 1

30 MareMaTtnueckoe 0KHIaHUE CITyIaiiHOW BETMYUHBI 1

31 Kontponbnas padota: "BeposaTHocTs 1 cTaTucTuka" 1

32 Brruucnenue BeposTHOCTEH COOBITHN ¢ TPUMEHEHUEM 1
dbopmyn u rpadUUIECKIX METOOB

33 Brruucnenue BepossTHOCTEH COOBITHN ¢ TPUMEHEHUEM 1
dbopmyn u rpadUUECKX METOOB

34 CityyaliHble BEJIMYMHBI U PACTIPEICTICHHUS. 1
MaremaTnyecKoe OKHIaHUE CTyYailHON BEJTMYUHbI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yiabrarta
6 Teopust BEpOSITHOCTEH U CTAaTUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOJUIIBI U AHATPAMMBI
6.2 OnepupoBaTh MOHATUSMHU: cpefHee apupMeTHYecKoe, MeanaHa,
HauOoJbIIIee, HANMEHbIIIEE 3HAUCHUE, pa3MaX MaCcCHUBA YHCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATHAMU: CITyYaHHBIN SKCIIEPUMEHT (OIIBIT) U CITy9aiiHOE
COOBITHE, JJEMEHTAPHOE COOBITHE (PIEMEHTAPHBIA HMCXOJ) CIy4aiHOTO
6.3 OMbITa; HAaXOJUTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MOKHBIMHU
CIIy9aiiHBIMHU COOBITUSIMU, HAXOJIUTh M CPABHUBATH BEPOSITHOCTH COOBITHI
B M3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTaX
Haxomute u QopMynupoBaTh COOBITHS: TMepecedyeHne W oObeTUHEHHE
6.4 TAHHBIX COOBITUH, COOBITHE, MPOTHBOIOIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA  AUarpaMMamMu  OJisiepa W (QoOpMyJIoOH  CIIOKEHUS
BEpPOSITHOCTEN MpU pElICHUH 3324
OnepupoBarh TMOHATUSIMHU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCHUMBbIC
6.5 COOBITHS; HAXOIUTh BEPOSITHOCTH C IMOMOIIBIO MpaBUJIa YMHOXKEHUS, C
MIOMOIIIBIO JEpEeBa CIYYaitHOTO OMbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 33124
OnepupoBarh MOHSATUSAMU: HCIBITAHUE, HE3aBUCUMBIC UCIIBITAHUS, CEPHUSI
6.7 UCIBITaHUH, yCHeX U HeyJaua; HaXoJUTb BEPOATHOCTH COOBITUI B cepuu
HE3aBUCHUMBIX HUCIBITAaHUN O MEPBOT0 ycrexa, HaXOIUThb BEPOSATHOCTHU
cOOBITHH B CEpUH UCTIBITAaHNK bepHym
6.8 OnepupoBarh TOHATHSIMH: CIIy4ailHas BeIMYWHA, paclpeaeiicHue
' BEPOATHOCTEM, AMArpamMma pacrpeaeaeHust
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
5 Teopust BEpOSITHOCTEH U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIy4allHOM  BEJIMYHUHBIINO
pacnpeiesIeHUI0 WIH C MOMOIIbIO JUarpaMm
OnepupoBarb MOHSATHEM MATEMAaTUYECKOrO0 OXKUJAHUS, TPUBOJIUTH
59 MIPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTHUeCKOe OKUAaHUE CIydyaitHON
BEJIMYUHBI, HAXOAUTh MaTeMaTHYECKOE OXKUJAHWE [0 JAHHOMY
pacnpeziesieHUIo
53 NwmeTh mpencTaBiaeHue 0 3aK0OHE OOJIBITUX YHCET
5.4 HNwmeTh npeacTaBiaeHne 0 HOPMaJIbHOM pacIpeeICHII




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne gaHHBIX ¢ TOMOmIbl0 Tabnwn wu  gmarpamm. Cpennee
apudMeTHUecKoe, MeIuaHa, HauOoJblllee W HAWMEHbIIEEe 3HAYCHUsS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB

6.2

CrnydaiiHple SKCIEPUMEHTHI (OMBITBI) M CIOydailHble COOBITHSA. JJIEMEHTapHBIC
coObiTus (ucxonpl). BeposTHOCTH ciydallHOTO COOBITHA. binM30CcTh YacTOTHIH
BEPOSATHOCTH COOBITUH. CiydalfHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH. BEpOsSTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMA
COOBITUSMHU

6.3

Omnepanuu HaJx COOBITUAMHU: IepecedeHue, OOBEIAMHEHHE, INPOTUBOINOJIOKHBIE
coObITus. [lnarpammsl Diinepa. @opmyiia ClIOKEHUsS] BEpOATHOCTEH

6.4

VYcnoBHas  BEPOSATHOCTb. YMHOXKEHUE BEpOSATHOCTEH. JlepeBo  ciiydaiHOro
skcnepuMmerTa. @opmysia mostHON BeposiTHOCTH. HezaBucumpble coOBITHS

6.5

KomOunaropHoe mnpaBwino ymHOXKeHus. IlepecranoBku u dakropuan. Yucno
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6maoma HeioTona

6.6

BunapHblii cnyvaiiHbIi ONBIT (MCHBITaHWE), ycHeX W Heynaada. HesaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum

6.7

Crnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. J(narpaMMa pacrnpenesieHus.
[Tpumepsl pacnipesieneHui, B TOM YHUCIIe FEOMETPUYECKOEH OMHOMHAIIBHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

5

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YuciaoBele XapPaKTCPUCTUKHU CJIy‘-IﬁfIHBIX BCJINMYHUH.: MAaTCMAaTHU4YCCKOC OXHIAHHC,
JUCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTHYeCKOTo
OXHuaaHudaA, B TOM 4YHCIC B 3agadax U3 HOBCGHHGBHOﬁ JKU3HU. MaTtemaTHdecKkoe
OXHMJIaHWe OWHAPHOM CIIy4ailHOW BEMMYMHBI. MaTeMaTHYECKOE OXKUIIAHUE CYMMBI
CJIy‘-IﬁfIHBIX BEeIUYUH. MaTeMaTu4ecKkoe OXKHUJAHUC U JUCTICPCHUA TCOMCTPUICCKOTO U
OMHOMHAIBPHOTO paCIpeaCIICHUM

5.2

3akoH OONBIIMX YHCEN M €ro poJib B HayKe, MpUpojae W olmiecTBe. BriOopouHbIit
METO/JI UCCIIETOBAHUI

5.3

[Ipumepbl  HENpPEpBIBHBIX  CIAyYallHbIX  BedWMYMH. [loHATHE O IUIOTHOCTH
pacnpenenenus. 3a1a4u, NIPUBOAAIIME K HOPMAIbHOMY pacupeneneHuro. [lonsatue o
HOpPMaJIbHOM paclpeieieHuu




MPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEGOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHMA K NMPEeAMETHBIM pe3yJIbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM NMPOIrPaMMbl CpeIHero
o01iero oopa3oBaHus

Brnanenune mMeromamu 0oKa3aTeabCTB, AITOPUTMAaMHU PEHICHUS 3ajad;
yMeHue (HopMyIupoBaTh M ONEPUPOBATH MOHATUSIMH: OIpEJEIICHUE,
aKCUOMa, TeopeMa, CIEICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIIbCTBO,
paBHOCWIIbHBIE  (OPMYJIHPOBKH;  NPUMEHATH  HMX;  yYMEHHE
dbopmynupoBaTh 00OpaTHOE M TPOTHUBOIIOJIOXKHOE YTBEPKICHHUE,
NPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI, HCIOIb30BATh METOJ
MaTeMaTHYECKOM WHIYKIIUY; IPOBOJTUTH JI0Ka3aTebHbIC
paccy>KIeHHsT TpU peIIeHUH 3ajad, OICHHWBATh JIOTHUYECKYIO
NPaBUIBHOCTh PACCYXJICHUH; yMEHHE OIEPHUPOBATH IOHATHIMU:
MHOX€ECTBO, TIOJJMHOXECTBO, ONEPALMU HaJ MHOXXECTBAMH; YMEHHUE
UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar s OMUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUH 3ajay, B TOM YHCIIe
U3 JIPYTHX YYeOHBIX MPEAMETOB; YMEHHUE OIEPHPOBATH MOHSITHIMU:
rpa¢, cBs3HBINA rpad, aepeBo, HHKI, rpad Ha MIOCKOCTH; YMEHHE
3aaBaTh M  ONHCHIBaTh Tpadpl  pa3IMYHBIMH  CIIOCOOaMU;
UCIIOJIb30BaTh Tpadbl MPH pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YUCIIO, IIETI0€ YUCIIO,
CTeNEeHb C IeJbIM I[OKazaTeiaeM, KOPEHb HaTypaJbHOM CTelleHH,
CTETIEHb C PALMOHAIBHBIM T0OKA3aTeNIeM, CTETIEHb C ACHCTBUTEIbHBIM
nokasaresnemM, JorapudmMm uMciaa, CHHYC, KOCHHYC U TaHIEHC
NPOM3BOJILHOTO YHMCIIA, OCTATOK MO MOJYJIIO, PAllMOHAIBHOE YHCIIO,
UPpPALlMOHATIFHOE  YHWCJIO, MHOMKECTBA  HATypalbHbBIX, LEJBIX,
palMoHaNbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU AETUMOCTH, HAUMEHBIINHN 00N AeTUTeNlb U HAauMEHbIIee
o01iee KpaTHoe, anropuT™ EBKIIna pyu pereHnn 3a1a4; 3HaKOMCTBO
C pAa3IUYHBIMU TO3ULIUOHHBIMU CHUCTEMAaMH CYUCIICHUS, YMEHUE
BBITIOJIHATH BHIYMCIICHUE 3HAYCHUI 1 TPe0Opa30BaHusl BBIPAKEHUN CO
cTeneHsMH W Jorapudmamu,  mpeoOpazoBaHHs  JIpOOHO-
pAIlMOHANIFHBIX BBIPAKEHUN; YMEHHE OINEPUPOBATH TMOHATHUSIMHU:
MOCIIE0BATENbHOCTh, apuMeTUUECKask POTPECCUSL, TEOMETPUUECKAsI
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi POTPeccus;
yMEHHE 3aJaBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCIIE C IOMOIIbIO
PEKYppEeHTHBIX ~ (OpPMyJI; yMEHHE OINEpPUPOBAaTh  IOHATHIMH:
KOMIUIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCTIa, MOIYJIb U
apryMeHT KOMITJIEKCHOTO 4Mcia, (popMa 3arnucu KOMIUICKCHBIX YUCell
(reomeTpuyeckasi, TPUTOHOMETPUYECKass W airedpandeckas); yMeTh
NPOU3BOIUTH apu(PMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
OPUBOIUTH TPUMEPbl  UCHOJB30BAaHUS  KOMIUIEKCHBIX  YHCE,
OIEpUpPOBaTh MOHATUSAMHU: Martpuua 2x2 u 3%3, omnpenenuTenb
MaTpHUIIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTEINS

YMeHue onepupoBaTh MOHATUSMU: palliOHATIbHbIE, UPPALIMOHATILHBIE,
MOKa3aTeNbHbIE, CTEIEHHBIE, norapudmmuueckue,




TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, HX CUCTEMBI;
YMEHHME OIEpPUpPOBaTh IOHATHAMH: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH WU
HEPABEHCTB, PABHOCUJIBHOCTH YPAaBHECHHM, HEPABEHCTB U CHCTEM;
YMEHUE pellaTh YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
Pa3IUYHBIX IPUEMOB; PEIATh YPABHCHMSI, HCPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHrs] MaTeMAaTUYeCKUX 3a/1ad U 3aJad U3 passInyHbIX oOnacTeit
HAyKH U peaJbHOW KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIHS, YETHOCTH (DYHKIUH,
NEPUOIMYHOCTb (DYHKIIUH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢yHKUMH, SKCTpeMyM (GYHKIMH, HauOoJbllee ¥ HauMEHbIIee
3Ha4eHUs (YHKIMM Ha MPOMEXKYTKE, HENpepblBHAs (YHKIMS,
acUMITOThl rpaduka (yHKIUH, TepBas W BTOpas IPOU3BOAHAsS
GyHKIMHM, TEOMETPUYECKUH W (PU3WYECKU CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeleNEéHHBI HMHTErpajl; yMEHHE HaxOAHUTh
acUMITOTHI rpaduka (QyHKIUHM; YMEHHE BBIYUCIATH IPOU3BOJHBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIUH (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTelbHOM K Tpaguky (QyHKIUH, YMEHHE HaXOIHUTh
IPOM3BOJHBIE 3JIEMEHTAapHbIX (YHKLUMN; YMEHHE HCIOJIb30BATh
IPOM3BOIHYIO JJIsl UCCIIEOBaHUS (DYHKIUI, HAXOIUTHh HAMOOJBIINE U
HalMEHbIINE 3Ha4YeHUs (PyHKIUI; CTPOUTH Ipa)IKi MHOTOUWIEHOB C
MCIIOJIb30BaHUEM alllapara MaTeMAaTUYECKOTO aHalIu3a; NMPUMEHATh
IPOM3BOJHYIO  JUIA  HAXOKICHMS  HAWIyYIIero  pEIICHUus B
NPUKJIAJHBIX, B TOM YHCIIE COLIMATbHO-3KOHOMUYECKUX U (PU3UYECKHIX
3ajjayax; HaXOAMTh IUIOMIAAM M OO0BEMBI (QUIyp C IOMOIIBIO
MHTETpaJIa; MPUBOIUTH MPUMEPBI MATEMATUUECKOTO MOJEIUPOBAHUS
¢ moMombi0 audhepeHITnaATbHBIX YPaBHECHUI

YMeHne omnepupoBaTh MOHATUSAMH: Tpaduk GyHKIUH, OOpaTHas
byHKUMS, KOMITO3UIMS (PYHKIMHA, THHEHHAs QYHKIH, KBaJpaTHUIHAS
byHKIMS,  panMoHambHAs  (QYHKIWsA,  CTENEeHHas  QyHKIWS,
TPUTOHOMETpHUYECKHE (YHKIHUH, OOpaTHblE TPUTOHOMETPUUECKUE
GbyHKIMH, TIOKazaTelbHas W Jorapudmuueckas (DyHKIUU; YMEHHE
CTPOUTH TPaPUKHN NU3YUEHHBIX (DYHKIIH, BBITOIHATH IPeoOpa3oBaHus
rpa¢ukoB GYHKIHMA, WCIOJIb30BaTh TpapuKkd I H3YyYCHHS
IPOIIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 337a4 U3 JPYTUX yUeOHBIX
OpeIMETOB M 3a/ad M3 pealbHOM >KU3HU; BBIpaKaThb (QopmyiamMu
3aBHUCUMOCTH MEXAy BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA U
rpaduxu GyHKIUN 175 pelnieHusl ypaBHEHU, HEpaBEHCTB U 3aau C
napamMeTpamu; U300paxkaTh Ha KOOPJUHATHON TUIOCKOCTH MHOXKECTBA
pEllICeHUI YpaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jja4ul Pa3HbIX TUIOB (B TOM 4YHCIIE Ha
IPOIICHTHI, IOJH U YacTH, Ha IBUKEHUE, padOTy, CTOMMOCTh TOBAPOB
U yCIyT, HaJOTW, 3aJaud M3 OO0JIaCTH YMpaBiICHUS JIUYHBIMH U
CEeMEHHBIMU ()MHAHCAMU); COCTABJISATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBbl MO YCIOBHUIO 3aJadd, HUCCIENI0BATH
NOJyYEHHOE PelICHHE U OI[CHUBAThH MPaBIAONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJIEIUPOBATh PEAbHbIE CUTYAllMH HA SI3bIKE MAaTEMAaTUKH;
COCTaBJISITh BBIPAXKEHUSI, YPAaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 1O




YCIIOBUIO  3aJayd, MCCIEN0BaTh  IIOCTPOEHHBIE  MOJEIH  C
HCITOJIb30BAaHUEM amnmapara anredpsl, WHTEPIPETUPOBATH
NIOJTy4YEHHBIN pe3ysbTar

YMeHue omnepupoBaTh MOHITHSIMH: CpefdHee apupMeTHIECKOe,
MenraHa, HanOoJIbIlIee ¥ HAaNMEHBIIIee 3HAYCHUS, pa3Max, TUCIICPCHS,
CTaH/JIapTHOE OTKJIOHEHHE YHUCIIOBOTO HAOOpa; yMEHHE H3BJICKATh,
UHTEPIPETHPOBATh WH(POPMAIIHIO, TTPEICTABICHHYIO B TaOJIHIIaX, Ha
quarpamMmax, Tpadukax, OTPaKAIOUIYI0 CBOWCTBA  pealbHBIX
NPOIIECCOB W SIBIICHHH;, TPEACTaBISATh WHPOPMALHUIO C TOMOIIBIO
TaOJIMIl ¥ JUarpaMM; UCCIIEOBATh CTATUCTHYECKHE TaHHBIC, B TOM
Yucie C TNPUMEHEHHEM Tpa@uYecKuX METOJO0B U DIIEKTPOHHBIX
CpencTB; rpaduuecku WCCIeA0BaTh COBMECTHBIC HAONIOACHUS C
MIOMOUIBIO AMArpaMM pacCerBaHUs U JIMHEHHON perpeccuu

YMeHHe OonepupoBaTh MOHATHUSAMU: CIYyYaWHBIA ONIBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOSTHOCTH C MCIOJIb30BAHUEM I'pahUUECKUX METOJIOB; MPUMEHSThH
(OpMyJIBI CII0XKEHUS U YMHOXKEHUSI BEPOATHOCTEH, POpMyIly IOTHON
BEPOSATHOCTH, (Gopmyiy bepHymnn, komOuWHaTOpHble (AKTBl U
(opMyIIbl; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHe
OIIEpPUPOBATh IOHATUSAMU: CllydaiiHash BEJIIMYMHA, pPaCIPEACIICHUE
BEPOATHOCTEH,  MATEMAaTU4YECKOE  OXUAAHWE, JUCHEPCHI U
CTaHJAPTHOE  OTKJIOHEHHWE CIIy4ailHOW  BEIMYMHBI, (YHKIHU
pacmpeneleHuss M IUIOTHOCTH PAaBHOMEPHOTO, II0KA3aTelIbHOIO U
HOPMaJbHOIO pACIpPENEICHUI; YMEHHUE HCIOJIb30BaTh CBOMCTBA
W3YYECHHBIX DACHPENCICHUN Ul DPEIIeHUs 3aJad; 3HaKOMCTBO C
NOHATUSAMH: 3aKOH OONBIIMX  YHCET, METOABl BBIOOPOYHBIX
WCCIICJOBAHNM; YMEHHE IPHUBOIUTH IPUMEPHI INPOSBICHUSA 3aKOHA
OOJBIINX YHCET B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMCHHE
ONEpUPOBATh  IOHATUSAMHU: COYECTAHHE, IIEPECTAHOBKA, YHCIIO
COUETaHMI, YHCIO TMEpPEecCTaHOBOK; OwHOM HproTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (DAKTBI M PACCYKICHUS IS PELICHUs
3a1a4; OIICHMBATh BEPOSTHOCTH pEATbHBIX COOBITUH; COCTaBIATH
BEPOATHOCTHYIO MOZEIb W  HUHTEPIPETHPOBATH  IOIYYCHHBIN
pe3yabTar

YMeHHe OlepupoBaTh IMOHATHAMM: TOYKA, IpsiMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIJIA, IUIOCKMHM Yrod,
JBYI'PAaHHBINA yroJI, TPEXTPAHHBIM YIoJl, CKPEIIMBAIOIINECS IMPSIMBIE,
NapauIeIbHOCTD U IEPIEHANKYJIIPHOCTD MPSIMBIX U IIIOCKOCTEH, YroJ
MEXAY NPSMBIMH, YIOJI MEXKAY NPAMON U IIJIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH [JO IUIOCKOCTH, PACCTOSTHUE
MEXIY MpPSAMBIMH, pAacCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHHE
UCIOJb30BaTh MpPHU PEIICHUH 337ad U3y4YeHHblE (PAaKThl U TEOPEMbI
IUIAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00HEKTOB OKPYIKAIOIIETO
MHUDPA;  CTPOMTb  MAaTEMAaTHYECKHE  MOJCIH C  IIOMOIIBIO
T€OMETPUYECKUX MOHATUM M BEJIMYUH, pellaTh CBS3aHHbIE C HUMH
IIPAKTUYECKHE 3a1a49H

10

YMeH#ue onepupoBaTh MOHATUSIMHU: TI0MATL PUTYPBI, 00bEM HUTYDHI,
MHOI'OT'PaHHUK, IIPaBUJIbHBII MHOT'OI'DaHHUK, ceueHue
MHOTOTpaHHHKA, Ky0, TapaJljIeNIeuIIe]], pu3Ma, Tupamuaa, Gurypa u




MOBEPXHOCTh BpAalllCHHs, LWIMHAP, KOHYC, map, cdepa, IMIIOLIAIb
ceppl, IUIOMAAs TOBEPXHOCTH TNHPAMHUIBL, HPU3MBI, KOHYCA,
mUIMHApa, o00BEM Ky0a, NPSAMOYTOJBHOTO MapajulelienuIesa,
NUpaMuzbl, TPU3MBI, [WIMHApA, KOHyca, Imapa, pa3BEPTKa
MIOBEPXHOCTH, CEUEHUSI KOHYca M IWINH/PA, MapaJljiebHble OCH WX
OCHOBaHMIO, CEUCHHME IIapa, IUIOCKOCTh, Kacaromascs cdepsl,
IIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (QUTYPBHI M TOBEPXHOCTH BPAIIECHUS, UX
CEUCHHsI, B TOM YHCJIE C MOMOILBIO JEKTPOHHBIX CPEJICTB; YMEHUE
IPUMEHATh CBOICTBA TEOMETPHUECKHX (HUTYp, CAMOCTOSTEIHHO
dopMynHMpoBaTh ONpeAeNeHUS H3y4yaeMbIX (UTyp, BBIIBUTATH
THIIOTE3bl O CBOMCTBaX M MPHU3HAKaX TEOMETPHUYECKHX (uUryp,
O00OCHOBBIBaTh ~WJIM  ONpPOBEpPrath HX; YMEHHE IPOBOAMTH
ki1accuukanuio (GuUryp MO pa3nUYHBIM NpPU3HAKaM, BBITIOIHATH
HE00XO0IMMBIE TIOTIOJTHUTENIbHBIE TOCTPOCHHS

11

YMeHue omnepupoBaTh MOHATUAMU: JBHKEHHE B IPOCTPAHCTBE,
napaiebHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOM00MS, MOJ0OHBIE (UTYpHI; YMEHHE
pacro3HaBaTh paBHbIC U MTOAOOHbBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIB30BaTh T€OMETPUIECCKHIE OTHOLICHHUS
IpU PELICHUH 33]a4; HaXOJUTh T€OMETPUUYECKHE BEIMYMHBI (JJIMHA,
yroJ, IJIomaab, 00bEM) TIPU PEIICHUH 3a/Jad W3 JIPYTUX YICOHBIX
OpeIMETOB M M3  peaJlbHOM  JKU3HH; YMEHHE  BBIYUCIATH
reOMETPUYECKUE BETHUUHBI (IJTMHA, YTOJ, INIOMAlb, 00BEM, TUTOMAIb
MIOBEPXHOCTH), MCIONB3Yysl U3yueHHbIE (OPMYJIBI U METOIBI, B TOM
YHcie: IUIONIA b IOBEPXHOCTH THPAMUABI, TIPU3MBI, KOHYCa,
IWIMHIpA, IUlomans cdepel; 00bEM Kyba, MPSMOYTOJIBHOTO
napajuieNienunesaa, MUpaMHIbl, TPU3MBL, IHJIHHIPA, KOHYCa, IIapa;
yMEHHE HaXOJMTh OTHOIIEHHE 0OBEMOB MOI00HBIX (HUTYP

12

YMeHue omepupoBaTh MOHATHSAMH: TPSIMOYTOJIbHAs — CHCTEMa
KOOpIMHAT, BEKTOP, KOOPAUHATHI TOYKHU, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, TPOU3BE/ICHNE BEKTOPA HA YUCIIO0, PA3JI0KEHUE BEKTOpa 110
0a3ucy, CKalsipHOE IMPOU3BEACHUE, BEKTOPHOE IPOU3BENIECHUE, YIOJl
MEXIy BEKTOpaMH; yMEHHE HCIOJIb30BaThb BEKTOPHBIA U
KOOpPJMHATHBIN METOJ I pEeUIeHUs] T€OMETPUUECKHX 3ajad U 3a/1a4
JIPYTHX Y4EOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXONALIMA METON JUIS PpEIICHUs 3a]auu;
NOHMMAHHAE 3HAYUMOCTHM MAaTEMAaTUKH B W3Y4YCHHHM HPUPONHBIX U
OOIIIECTBEHHBIX TNPOIIECCOB U SBJICHUH; YMEHHE pPaclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTEMaTHKU B MCKYCCTBE, yMEHUE IPUBOJUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUHUCKOW M MHUPOBOU
MaTeMaTU4YeCKON HayK1

IHEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




Yucna ¥ BEIUHCIIEHUSA

1.1 Hatypanpable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNbIX YHCeT

19 Panmonaneupie uyucna. OOBIKHOBEHHbIE U JECATHYHBIE JPOOH, IMPOILIEHTHI,
OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuif  KOpeHb  HaTypalbHOM  cremeHu.  JleHcTBUS ¢
apupMeTHYEeCKUMHU KOPHSIMH HaTypalbHON CTETIeHU

14 Crenenb ¢ uenbiM mnokazatesneM. CTeneHb € palMOHAIbHBIM IOKA3aTEeNeM.
CaoiicTBa cTeneHu

15 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOT0 apryMeHTa

1.6 Jlorapudm uuncna. JlecaTuunbie M HATYpaIbHBIC JTOTApU(MBI
JelictButenbHple 4HuciIa. ApuMeTHYECKHE Omneparuu ¢ JIeHCTBUTEIbHBIMU

1.7 gucnamu. [IpubnukEHHbIC BBIYUCICHUS, MPABUJIA OKPYTJICHHS, MPUKHUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHHM

1.8 [IpeobpazoBanue BeIpaKECHHMA

1.9 KommiekcHble uncna

2 YpaBHEHMS U HEpaBEHCTBA

2.1 Lenblie u 1poOHO-paIIMOHANBHbBIE YPAaBHEHHS

2.2 WppannonaibHble ypaBHEHHUSI

2.3 Tpuronomerprdeckue ypaBHEHHS

24 [TokazaTenbHbIC U JOoTapUMUUECKHE YPAaBHEHUS

2.5 I{enwie 1 1poOHO-pallMOHATILHBIE HEPABEHCTBA

2.6 HppanrioHanbHbIe HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOorapuhMHUUECKIE HEPABCHCTBA

2.8 TpuronomeTprdeckue HEPaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

2.11 Matpuna cuctemMsl JMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULIbl

3 @yHKUIMHU U TpaduKu

31 Oynkuus, crnocoos! 3ananus Gynkuuu. ['padpuk pynkuun. Bzaumuo oGpatHbie
byukiun. YérHele u Heu€THbIe QyHKIMH. [leproanueckue GpyHkuum
OO6nacTe ompeneneHuss 1 MHOXKECTBO 3HaueHUU ¢yHkiuu. Hymu QyHkuum.

39 [TpoMexyTKu 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKIUH.
MaxkcuMymbl 1 MUHUMYMBI pyHkuuu. Hanbonbiiee 1 HauMeHblee 3HaUeHHE
(YHKIMU Ha TPOMEKYTKE

33 CreneHHas QyHKIMSI ¢ HaTYpaJIbHBIM M IIENIBIM MMOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTENEeHU

34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu

3.5 [TokasarenpHas u norapudmuueckas GyHKIIMU, UX CBOMCTBA U TpadUKu

36 Touku paspeiBa. AcumnTorhl TpadukoB ¢yHkui. CBoicTBa (QYHKIHIA,
HENpPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEH

38 ApudmeTrndeckass W TeoMmeTpuueckas mporpeccuu. dopmyna CIIOXKHBIX

MIPOIICHTOB




4 Hagana maTemMaTnueckoro aHaimsa
4.1 [IpousBoanas ¢pyHkuuu. [Ipons3BogHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumMeHeHne MPOM3BOTHON K MCCIEAOBaHHIO (DYHKIIMH HA MOHOTOHHOCTh M
4.2 sKCcTpeMyMbl. HaxoxaeHrne HanOoIbIIero 1 HAMMEHBIIIETo 3HaYeHUs (PyHKIUN
Ha OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHokecTBa U JIOTHKa
51 MHOeCTBO, Onepalvi HaJ MHOXkecTBaMu. [{lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M CTaTHCTHKA
6.1 OnucarenbHasi CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIIEHUS
7.5 KoopauHaTel M BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
BepositHocTh 1 cTatuctika 10-11, 6a30Bblit u yriyonénuslii yposens, U.P. Beicorkuid,
N.B.Amenxko.

METOANYECKHUE MATEPHUAJIbI AJ151 YUUTEJIA
OtkpeiThiii 6ank 3axanuit EI'D// ®I'BHY

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Sxmacc

bu6mmoreka [IOK

Cnam I'MA: pemry EI'D

®denepanpHblil mopran «Poccuiickoe oOpa3oBaHuey

COI''TACOBAHA COT'JTACOBAHA

00muM coOpanremM pabOTHHUKOB COBETOM POAUTENICH
CII6 TBHOY «JIumneii uckyccrs CII6 'BHOY «Jlureii uckycctn

«Cankt-IletepOypr» «Cankr-IlerepOypr»

(mpotokoin ot 31.08.2026 Ne 4) (mpotokon ot 31.08.2026 Ne 4)
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