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['pad, cBs3HbI rpad, myTH B rpade: Hukibl u 1enu. CTeneHs (BaTeHTHOCTh) BepIIUHbL. ['padsl Ha
IUIOCKOCTH. JlepeBbsl.

CrnyyaliHbple SKCIIEPUMEHTHI (OIBITHI) U CITydaliHble COOBITHSA. DJIEMEHTAapHbIE COOBITUS (MCXObI).
BeposiTHOCTB City4allHOTO COOBITHS. BIM30CTh 9acTOTHI M BEPOSTHOCTH COOBITHH. CirydaiiHbIe OTBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu Hajg cOOBITUAMU: IiepeceyeHHe, OObEIUHEHHE, MPOTHUBONOJIOXKHBIE COOBITHUS.
Huarpammsl Diinepa. @opmysia ClI0KEHUS BEPOITHOCTEMH.

VYcnoBHas BEpOSTHOCTb. YMHOXKEHHE BEpPOSITHOCTEH. JlepeBO CiaydallHOrO JKCIEPHMEHTA.
®opmyna nosHo# BeposaTHocTu. Popmyia baiieca. HezaBucumelie coObITHS.

bunapHblif ciaydaiiHblii onbIT (MCHBITAaHKE), yerexX U Heynada. HezaBucumble ucnbitanus. Cepus
HE3aBUCHMBIX HCIBITAaHMM 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Yucio codeTaHHi.
Tpeyronbuuk Ilackang. @opmyna 6unoma HeroToHa.

Cepus HezaBUCUMBIX ucnbITaHUN bepryn. CirydaliHbli BBIOOp M3 KOHEYHOM COBOKYITHOCTH.

Cnyualinas BesnnuuHa. Pacnipenenenue BeposTHocTel. Jlumarpamma pacnpezneneHus. Onepanuu
HaJ| ClIy4allHbIMM BeIMYMHAMU. buHapHas ciydaiiHas BenuunHA. [IpuMepsl pacrpeznciieHuii, B TOM
YHCIIe TEOMETPUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE  pacmpelelieHHe [ByX  ClOydalHbIX BenuuuH. HesaBucuMble — cilydaliHbIE
BeJIMYMHbL.MaTeMaTnyeckoe  OKUJaHue  ciydailHOW  BenuuuHbl  (pacmpenenenus)). I[Ipumepst
OPUMEHEHHUs MaTeMaTU4YeCKOro OXXKUIaHus (CTpaxoBaHHe, JoTepes). MaremaTuyeckoe OKUIaHHe
OuHAapHOM cilydalilHOM BenWYMHBL. MaTeMaTuyeckoe OXXKHUJAHUE CYMMbl CIIy4alHBIX BEJIMYMH.
MatemaTiueckoe 0XKUAAHUE TEOMETPUUECKOT0 M1 OMHOMHMAIILHOTO pacpeeIEHUM.

Jucnepcuss U CTaHIApPTHOE OTKJIOHEHME CilydailHOW BenuuuHbl (pacupeneneHus). ucnepcus
OuHapHOH ciaydaliHOM BenMuYMHBI. MaTeMaTHYecKOe OKUIAHUE MPOU3BEIEHHUS U JUCHEPCUS CYyMMBbI
HE3aBUCHUMBIX CIy4yailHbIX BenuuuH. Jlucrepcuss M CTaHJApPTHOE OTKJIOHEHHE OWHOMMAIBHOTO
pactpeaenenus. /Jucrepcus U CTaHIapTHOE OTKJIOHEHUE N€OMETPUYECKOTO PACIIPEACIICHUS.

11 kaacc

HepaBenctBo YebOrpméBa. Teopema UeObiméBa. Teopema bepHymim. 3akoH OOJBIIMX YHCEIL.
Beibopounslii  MeTo uccienoBaHuid. BpiGopounble XapakrepucTUkd. OILleHHBaHUE BEPOSTHOCTU
COOBITUS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mnpocTeduX TrUNOTE3 € IMOMOIIBIO HM3YYEHHBIX
pacnpeneeHun.

HenpepeiBHble  ciydaiible  BesMuuHBL.  IIpumepsl. @DyHKIMS IUIOTHOCTH  BEPOSTHOCTH
pacnpezneneHus. PaBHOMepHOe pacmpeleneHHMe M €ro CBOWCTBA. 3ajadd, MPUBOASILIUE K
IIOKAa3aTeIbHOMY pacIpeleeHHI0. 3aaun, IPUBOJALIME K HOPMalIbHOMY pactpeneicHuto. OyHkuus
IUIOTHOCTH BEPOSITHOCTH TIIOKA3aTEeNHOTO pachpenesneHus, (QyHKIUS IUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pacupeneneHns. @yHKIHs INIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIPEAECIICHMUS.

[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBHCUMBIX  COOBITMH. 3ajaud, MOpPUBOAALIME K
pacnpeznenenuto Ilyaccona.

KoBapuamus nByx cinyuaiitaeix BenmnuuH. Koadduuument nuneiinonr xoppemsiiun. CoBMecTHBIC
HaOroIeHUsT ABYX BeNWYHH. BBIOOpOUHBIA KOA((GUIIMEHT Koppemsauuu. Paznuume Mexay JTHHEHHOU
CBSI3bI0 M IPUYMHHO-CIIEACTBEHHOM CBA3b10. JInHEHas perpeccus, METOl HAMMEHbUINX KBaIpaToB.



ILianupyemble pe3yJbTaThbl OCBOEHHSI Y4eOHOro Kypca «BeposiTHOCTH M CTAaTHCTHKA»
(Yyriy6JieHHBI YPOBEHb) HA YPOBHE CPEIHEr0 0011ero 0opa3oBaHus

JIMYHOCTHBIE PeE3yJIbTaThI

1) rpaskIaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMH OOYUYaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHIICKOro o0O0IlecTBa, MpEICTaBIEHWE O MaTeMAaTHYECKUX OCHOBaX (HYHKIMOHHPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp Tpa’kIaHCKOro oOIiecTtBa (BbIOOpPHI, OMPOCHI U JIPYroe),
YMEHHE B3aUMOJIEHCTBOBaTh C COLUAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HMX QYHKIUSAMH U
Ha3HAYECHUEM;

2) NaTPHOTHUYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKONH MIIEHTUYHOCTH, YBAXKEHUSA K NPOHUIOMY U
HACTOAILIEMY POCCHICKOW MaTEMAaTHKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSIM POCCHUUCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHMYeCKOW HIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHXKEHHH B IPYruX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHE JIyXOBHBIX LIEHHOCTEH POCCUMCKOro Hapojaa, c(hopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHHUs, ITUYECKOTO MOBEJCHMS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKH U
NESTENIbHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHMBOTO OYAYIIETro;

4) 3cTeTHYeCKOro BOCIMTAHMS :

ACTETUYECKOE OTHOUIEHHE K MHpY, BKIIIOYash 3CTETUKY MaTeMaTH4YEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEeLIEHUH, pacCyKJIEHHUH, BOCHPUMMUYMUBOCTh K MAaTEMaTHUYECKUM aCIIEKTaM pa3Iu4HbIX
BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHMSI MPUMEHITh MaTeMaTUYeCKHWE 3HAHUS B HHTEpecax 3J0pOBOr0 M
Oe3omacHOro o0pasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0pOBBIO (3A0pPOBOE IMHUTAHHE,
cOamaHCUPOBAHHBIM PEXUM 3aHATHH U OTHAbIXa, peryispHas (Qu3ndeckas aKTUBHOCTbH), (U3UUYECKOE
COBEPLICHCTBOBAHUE MIPU 3aHIATHUSIX CHIOPTUBHO-03/JOPOBUTEIBHOM €S TEIbHOCTBIO;

6) Tpya0BOro BOCIMTAHHUSA:

TOTOBHOCTh K TpPYHAY, OCO3HAHHE LIEHHOCTH TPYAOIIOOWs, HMHTEpEC K Pa3IUYHBIM cdepam
npo(ecCHOHANBHOM JIeATENbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM Hu €€ MPWIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu U peanu30BbBIBATH COOCTBEHHBIE YKU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTHYeCKOMYy OOpa3oBaHHIO M CamM0O0Opa30BaHUIO Ha
IOPOTSKEHUM BCEM KM3HU, TOTOBHOCTh K AKTUBHOMY Y4YaCTUIO B pELIEHUU NIPAKTUUECKUX 3aj]ad
MaTEeMaTUYECKOW HaIlpaBJIECHHOCTH;

7) 3K0JIOTM4YeCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTH FKOJIOIMUECKON KYJIbTYPbl, IOHUMAaHUE BIUSHUS COLIMATIbHO-3KOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHME IMPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHME TIJIO0AILHOTO XapakTepa
9KOJIOTHUECKUX MPOoOJIeM, OpUEHTAIIMS Ha MPUMEHEHNEe MaTeMaTUUeCKUX 3HAHHUM Ui pelIeHus 3a/1a4 B
o0JyacTu OKpy XKarolei cpe/pl, MIaHUPOBAHUE MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBUN IS
OKpY>KaIoIlEe Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIIECTBEHHOW MPaKTUKH, MOHMMAaHHE MaTeMaTHYeCKOW HayKH Kak chepbl 4YellOBEYEeCKOM
JESTEIIbHOCTH, 3TAlloOB €€ Pa3BUTUS U 3HAUMMOCTU ISl Pa3BUTHUS LIMBUIIM3ALMHU, OBJIAJICHUE SI3bIKOM



MaTeMaTHUKH U MaTEMaTHYCCKOM KYJIBTypOI;'I KakK CpCACTBOM IIO3HAHHWA MHUpPaA, TOTOBHOCTb OCYIICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

MertanpeameTHble pe3yJibTAThI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble joruyeckue aeicTBuUs:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUWA  MEXAY TMOHATUSAMH, (HOPMYIUPOBATH  OINPEACICHHUS TMOHATHH, yCTaHaBIMBATH
CYIIECTBEHHBIM MPHU3HAK KiIacCH(PHUKAIMN, OCHOBAaHUS JUII OOOOIICHHWS ¥ CpPaBHEHUS, KPUTEPHH
MIPOBOJIMMOT0 aHAJIU3A;

BOCIIPUHUMATh, (OpPMYyIHUpPOBaTh M MNPEOOpPa3OBBIBATH CYXKICHHS: yTBEpAUTEIbHbIE U
OTpULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYSCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NIPOTUBOpEYHs B (aKTax, NaHHBIX,
HAOMIOJICHUSIX M YTBEPXKACHMSIX, MpeuiaraTb KPUTEPUU JJS BBISABICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUMI;

JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUEHUH 0 aHAJIOTUH;

MPOBOAUTH CAMOCTOATEIBHO JIOKA3aTelIbCTBA MAaTEeMAaTHMUYECKUX YTBEPKACHUU (MpsIMble U OT
MPOTUBHOTO), BBICTpAaUBATh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI M KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOBL;

BEIOMpaTh CIOCO0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB PCIICHUS,
BEIOMpaTh HANOOJIeE TIOIXOISIINN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble nccienoBare/bCKHe 1eiCTBUA:

UCIIONIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT I[I03HaHUS, (HOPMYJIUPOBATH
BOIPOCHI, PUKCUPYIOILIME TPOTUBOPEUHE, TPOOIEMy, YCTaHABIUBATh HCKOMOE U JIaHHOE, (OPMUPOBATH
TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO0, MHEHHUE;

MPOBOJAUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBINA AKCIEPUMEHT, UCCIECIOBAHHUE MO YCTAHOBJICHUIO
OCOOEHHOCTEH MaTEeMaTUYeCKOro OOBEKTa, SIBJICHHUS, IPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITEIILHO  (OPMYJTUPOBAaTh OOOOIIEHUS W BBIBOJBI [0 PE3yJIbTaTaM IPOBEIEHHOTO
HAOIO/IEHUS, HCCJIEeOBAaHUS, OICHUBATh JOCTOBEPHOCTh IOJTYYEHHBIX pPE3yJIbTaTOB, BBHIBOJIOB H
000011IeHMIT;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh IMPEANOJIOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIAITH JAePUIUTHI MHPOPMAIMHU, NAaHHBIX, HEOOXOIMMBIX MJisi OTBETa Ha BOMPOC M JUIS
pelieHus 3a/1auu;

BEIOMpaTh HH()OPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATh, CHCTEMATH3HPOBATh
U MHTEPIPETUPOBATH HH(OPMALIUIO PAa3IMYHbBIX BUJOB U (POPM MpeacTaBICHUS;

CTPYKTYypUpOBaTh HH(POPMAIUIO, MPEICTaBIATh €€ B Pa3NuyHbIX (opMax, HILTIOCTPUPOBATH
rpaduvecKu;

OIICHUBATH HAJEKHOCTh HHPOPMAIIMH 10 CAMOCTOSTEIHLHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA
Oo0menue:



BOCIIPHHUMATh U (DOPMYyITUPOBATH CY)KICHHSI B COOTBETCTBHU C YCIOBUSIMH M LEISIMHA OOIICHUS,
SCHO, TOYHO, I'PaMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS 110 XO/1y PElICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJMyYEHHBIH Pe3yabTaT;

B X0J1e 00CYK/IeHHUS 331aBaTh BOMPOCHI [0 CYHIECTBY 00CY)AaeMON TeMbI, MPOOIEMBI, pelIaeMoit
3a/layM, BBICKA3bIBaThb MWJIEM, HAICJICHHbIE HA IOUCK pELIEHUS, COMOCTABISATb CBOM CYXIEHUS C
CYKICHUSIMH [JpYrMX YYacTHUKOB Juaiora, oOHapyXHBaTb pa3jiM4yue€ MU CXOJCTBO IIO3ULUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS;

OPEJCTaBISATh Pe3yJabTaThl pEHICHHs] 3aJauyd, OSKCIEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIJICHHS C Y4YETOM 3ajad TMPE3EHTAlMd U OCOOCHHOCTEH
ayJIMTOpUHU.

PeryasiTuBHble YHHBepCaJbHbIEe yUeOHbIe AelicTBUS

Camoopranuszanmsi:

COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3aJIa4M, BBIOUPATH CIIOCO0 PEIICHUS ¢ YIETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUI C
y4€TOM HOBOU HH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIHMOHAJIBHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIHLHOW PEQIICKCHHM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH U
MBICTTUTENIBHBIX MPOILECCOB, WX PE3yJNbTaTOB, BIAAETh CIHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTHYeCKOl 3a/1auH;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPU PEIICHUU 33a4l, BHOCUTh KOPPEKTUBBI
B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, NAHHBIX, HAWIEHHBIX OIIMOOK, BBISBIIEHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U yCIOBUSM, OOBACHATH MPUUYUHBI TOCTHXKEHUS WU
HEJOCTH)KEHUS PE3YIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAS JeATEILHOCTD:

MOHUMATh W MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW U WHIUBUAYATHHONU PabOTHI MPU PEIICHUN
yueOHBIX 33/1a4, MPUHUMATh 11€7Tb COBMECTHOM JEATENIbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThI, pacmpencisaTh BHIbI padOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC M PE3yNbTaT paboTHl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CYX)ACHMS, 0OMEH MHEHHA, «MO3TOBBIE IITYPMBbD»
U WHbIE), BBINOJHITH CBOI 4acThb pPabOThl M KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU UJICHAMH
KOMaH/Ibl, OIEHUBATh Ka4eCTBO CBOETrO BKJIaZa B OOILIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aHUMOJICHCTBHSI.

IIpenmeTHblie pe3yJibTaThI

K koniry 10 kiaacca oOydaronuiicss HAyIUTCS:

CBOOOJTHO OINEPUPOBATh MOHATUSAMH: Tpad, TIIOCKHA rpad, cBsI3HBIN rpad, MyTh B Tpade, LElb,
IIMKJI, IEPEBO, CTETIEHb BEPIIMHEI, IEPEBO CIIy4alHOTO HKCIIEPHMEHTA;

CBOOO/IHO ONEPUPOBATH MOHSATHAMH: CIy4alHBIH SKCHEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
AIIEMEHTAPHOE CITyyaifHOe COOBITHE (AIIEMEHTAPHBIN UCXO/T) CIIYYaifHOTO OIBITa, HAXOIUTh BEPOSTHOCTH
COOBITHI B OTIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJHUTh U (HOpMYIHpOBaTh COOBITHA: NepecedeHre, 0ObEAMHEHHNE JaHHBIX COOBITHH, COOBITHE,
IPOTUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh JHarpaMMbl Jiiepa, KOOPAWHATHYIO IPSAMYIO JJIsl PELICHUS



3a/1a4, MOJIb30BaThCs (OPMYJION CIIOKEHMSI BEPOSTHOCTEN JUIsl BEPOSITHOCTEN JBYX U TPEX CIydailHbIX
COOBITHI;

OIEpUPOBATh MOHATHAMM: YCJIOBHAs BEPOSTHOCTb, YMHOXXCHHE BEPOSATHOCTEH, HE3aBUCHMBIC
COOBITHS, AEPEBO CIY4YaHOIO SKCHEPUMEHTA, HaXOAUTh BEPOSTHOCTU COOBITUH C MOMOIIBIO MpaBHJIa
YMHOXXEHUSI, JepeBa CIIy4aifHOTO OIbITA, MCIOJb30BaTh (POPMyNy MOJTHOH BEPOATHOCTH, (OPMYITY
baiieca npu pemeHun 3ajad, ONpeAeNaTh HE3aBUCUMOCTb COOBITHM 1O (opMmysie W MO OpraHu3aluu
CIIy4aiiHOTO DKCIIEPUMEHTA;

OPUMEHATh HU3Y4YE€HHble KOMOWHATOpHbIE (DOPMYJIbI Ul HNEPEUYUCICHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHUI CIy4ailHOro OMbITa, PEIICHUs 3a/1a4 110 TEOPUH BEPOSITHOCTEH;

CBOOOJTHO OTIEPHPOBATH MOHATUAME: OMHAPHBIN CITyYaifHbII ONBIT (MCIIBITAHKE), YCIIEX U HEy/aua,
HE3aBUCHUMBbIE UCIBITAHUS, CEPUS UCIIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHI: B CEpUU UCIIBITAHUN J10
IEpBOr0 yclexa, B CepuU UCHbITaHUN bepHyinu, B OmbITe, CBI3aHHOM CO CIy4alHBIM BBIOOPOM U3
KOHEYHOH COBOKYIIHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CIy4aliHash BEIMYMHA, DACHpEICNICHHE BEPOSTHOCTEH,
qyarpaMma pacnpeieneHus, OWHapHas cilydaiiHas BEJIMYMHA, TIEOMETpUYEecKoe, OMHOMHAIBLHOE
pacrpezeneHue;

OIEPUPOBATH NOHATUSAMHU: COBMECTHOE PACIIPEICIICHUE IBYX CIyYalHBIX BEJIMYMH, UCIOJIb30BATh
Ta0JIMIy COBMECTHOI'O PAacCHpEleleHUs] ABYX CIy4alHBIX BEJIWYMH MJI BBIACIECHUS PpacCIpeleieHUs
KaX/10M BEJIIMYMHBI, ONpPEACICHHUS HE3aBUCHUMOCTH CIIy4ailHbIX BEJIWYHMH;CBOOOJHO OIEPUPOBATH
HNOHATUEM MAaTeMaTHYeCKOTO OXKMJaHMs CIIydaifHOW BEJMYMHBI (pacupeesieHus), IPUMEHITh CBOWCTBA
MaTEeMaTUYECKOTO OXUAAHWA IPU PELIECHUM 3aJad, BBIYMCIATH MAaTEMaTUYECKOE OKHUJaHHUE
OMHOMHUAIBHOIO U T€OMETPUUECKOTO paclpesesieHnii; CBOOOIHO ONEpUPOBaTh MOHATUSAMU: AUCIIEPCHS,
CTaHJApPTHOE OTKJIOHEHHE CIIy4allHOM BEJIWYUHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIy4alHOU
BEJIMYMHBI (paclpesieleHus) Npy PelIeHnH 3a1a4, BIYUCIATh JUCIEPCHIO M CTAHJApPTHOE OTKJIOHEHHE
reOMEeTPUYECKOro U OMHOMUAIBHOIO paclpeieeHu.

K koniy 11 kiaacca oOydaronuiicss HAyIUTCS

BBIUNCIISTH BHIOOPOYHBIE XapAaKTEPUCTUKU MO JTAHHOW BBIOOPKE U OLICHUBATh XapaKTEPUCTUKU
reHEepabHOW COBOKYNHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukaMm. OlLieHuBaThb BEPOSTHOCTU
COOBITMM M MPOBEPATH MPOCTEUIINE CTATUCTUYECKUE TUIOTE3bl, IOJb3YACh H3yYEHHBIMU
pacipeneieHusIMH;

IPUBOAUTH NPUMEPHl 3a1ad, NPUBOAAIIMX K IIOKA3aTeIbHOMY pPacHpeleieHuro, 3aaad,
OPUBOAALIMX K HOpMalbHOMY pacrpeneneHuto. OnepupoBaTh MOHATHAMU: (DYHKIUS IUIOTHOCTH
BEPOSITHOCTH I10KAa3aTEeJIbHOIO pachpeneneHus, (yHKIUS IJIOTHOCTH BEPOSATHOCTH HOPMAJIbHOI'O
pacnpeneneHus, (QYHKOUS IUIOTHOCTM M CBOMCTBA HOPMAJIbHOIO  PACIpPEAETICHUS;0NpeaesiTh
KOO PHUIMEHT TMHEHHOW KOPPEISAIIH, BBIOOPOYHBIN KOA(PUITMEHT KOPPEIISAIIHH.



TemaTu4eckoe IVIAaHUPOBAHUE

10 xknacc
Ne HanmenoBanue Koi-Bo OnexTpoHHbIe (TH(POBHIE) JleATenbHOCTh yUuTeNs C Y4€TOM POrpaMMbl BOCIIUTAHUS
pa3aenoB U TeM 9acoB o0pa3oBaTeNbHbIE PECYPCHI
MIPOrPaMMBbI
1 dopMHUpoBaHUE HMHTEpeca K MPOIIJIOMY U HACTOSILIEMY
POCCUICKON MaTeMaTHUKH, IEGHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUMCKIX MAaTEeMAaTUKOB U POCCUHCKOM
MaTeMaTHIECKOM IIKOJIbI; YCTAHOBKH HA aKTHBHOE YYaCTHE B
pEIIeHIH MTPAKTUYECKHX 3a/1a4 MaTeMaTHIECKOM
S eMEHTLL Butmotexa LIOK HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)f(HOCTI/I MaTeMaTquCK?FO
TeopuH rpados 3 hitps://m.edsoo.ru/1 568aba3 o0pa3zoBaHMs Ha HI)UOTSI)I(GHI/II/I BCEH KM3HU JIJIS YCIICIITHON
poeCCHOHATTLHOMN IEATEIILHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHI1; 0CO3HAHHBIM BEIOOPOM U MOCTPOSHUEM
WHIUBUAYATbHON TPaeKTOpUH 00pa30BaHUS U KU3HEHHBIX
IUJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH.
2 [ToOy>xienue o0yyaromuxcs co0I01aTh Ha YPOKE HOPMBI
MOBEICHHSI, TPaBUiIa OOIICHUSI CO CBEPCTHUKAMH U TI€JaroraMH,
Cryuaiirie COOTBETCTBYIOIIUE YKJIAy IIKOJIbI, YCTAHOBJICHUE U TOICPIKKA
OTIBITHL, T00pOXKeNaTeIbHON aTMOC(Ephl; TOTOBHOCT U CIIOCOOHOCTH
Coryuaitnbie ; Bu6morexa LIOK 00yJaromuxcst K CaMOpa3BUTHUIO U cCaMOOOpa30BaHUIO HAa OCHOBE
COBRITHS 1 https:/m.edsoo.ru/1568aba3 MOTHBAIH K 00ydeHUI0 1 mo3Hanuto. CriocodbcTBOBATH
BEPOSTHOCTH (bOpMHUPOBAHUIO CIIOCOOHOCTH K AMOLIMOHAILHOMY U
Y — ACTETUYECKOMY BOCIPUSTHIO MaTeMaTHUYECKHX 0O0BEKTOB, 3a/1a4,
pelIeHui, pacCy>KICHUH; YMEHUIO BUJIETh MATEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.
3 Onepanuu Hax 5 bubnmnorexka [JOK dopMHUpOBaHUE Y YYAIIUXCS CIOCOOHOCTH K OPTaHU3aluK CBOCH



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

MHOXXECTBAMU U
COOBITUSIMU.
CioxeHue u

https://m.edsoo.ru/1568aba3

y4eOHOH 1esITeNTbHOCTH MOCPEJACTBOM OCBOSHHSI IMYHOCTHBIX,
[I03HABATENIbHBIX, PETYJIATUBHBIX U KOMMYHUKaTUBHBIX
YHHUBEPCAIBHBIX YUE€OHBIX ACWCTBUH; POPMUPOBAHUE KYIBTYPHI

YMHOXXEHUE BBIUUCIICHUH.

BEPOATHOCTEH.

Ycnosnas

BEPOSITHOCTD.

HeszaBucumesle

COOBITHS
WannuupoBaHue U NoIep’KKa UCCIIeI0BATEIbCKON
NeSITeTbHOCTH B ()OpPME MHIMBHTYyaTbHBIX U TPYIIIOBBIX
MIPOEKTOB, YTO JAaeT BO3MOXKHOCTh MMPHOOPECTH HABBIKH
CaMOCTOSITENILHOTO PELICHUsI TEOPETUUECKOM MTPOoOIIeMBl,
reHEepUpOBaHUs U 0OpMIIEHHs] COOCTBEHHBIX UJIEH,
YBaKUTEJILHOTO OTHOILEHHSI K YYXKHUM UIEsIM, ITyOJIUYHOTO

OneMeHTHI Bubuorexa [IOK BBICTYIUIEHMSI, apTyMEHTHUPOBAHUS U OTCTAUBAHUSI CBOCH TOUKHU

KOMOMHATOPUKH https:/m.edsoo.ru/1568aba3 3peHus. PazButue reomeTpuyeckoi «pedumn», IpOCTPaHCTBEHHOTO

BOO6pa)K€HI/I$I U JIOTUYCCKOI'O MBIIIJICHUA. CHOCO6CTBOB3TI)
(hOPMHUPOBAHHIO CIIOCOOHOCTH K AMOIMOHAIILHOMY U
9CTCTUYCCKOMY BOCIIPUATHUIO MATEMATUICCKUX O6’B€KTOB, 3ajaa4,
pelIeHUH, pacCy)KICHUI; YMEHUIO BUJCTh MAaTCMAaTHUCCKHE
3aKOHOMEPHOCTH B UCKYCCTBE.



https://m.edsoo.ru/1568aba3
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Cepun
0OCJIEJ0BATEIILHEI
X UCHBITAaHUH.

@opMHpOBaHHE MHTEpeca K IPOLIJIOMY U HACTOSIIEMY
POCCUICKON MaTEMAaTHUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHSIM POCCUHMCKUX MAaTEMATUKOB U POCCUICKOU
MaTEMaTUYECKOH ILIKOJIbl; yCTAHOBKH HAa aKTUBHOE Y4acTHE B
pELIEHNN IPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM

Wcnpiranns Bu6miorexa [OK HaIlpaBJIEHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEMaTHYECKOTO
bepnysm. 5 https://m.edsoo.ru/1568aba3 00pa30BaHMs HA MPOTSHKEHUH BCEH KU3HU JJIs yCTICITHOM
Cuyuaiinbrid T . PO eCCUOHAIBHON JEATEILHOCTH M PA3BUTHEM HEOOXOIUMBIX
BBIOOD 13 YMEHUI; 0CO3HAHHBIM BEIOOPOM U MIOCTPOCHUEM
KOHEYHOH WH/IMBUYaIbHON TPaeKTOPUHU 00pa30BaHUS U KU3HEHHBIX
COBOKYITHOCTH TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MoTpeOHOCTEH.
WannuupoBaHue U NoJIep>KKa UCCIIeI0BATEIbCKON
NeSTeTbHOCTH B ()OpME MHIMBHTYyaTbHBIX U TPYIIIOBBIX
MPOEKTOB, YTO JAET BO3MOXKHOCTh MPHOOPECTH HABBIKH
CaMOCTOSITENILHOTO PEIICHUS TEOPETUUECKON MTPOOIIEMBI,
reHepupoBaHus U opopMIIeHUsI COOCTBEHHBIX HJIEH,
Cryuaiirie YBAXXHUTEIBbHOTO OTHOLIECHUS K UYXKUM HJIeIM, TyOJIMYHOTO
e —— 14 Bubuorexa [IOK BBICTYIUIEHUSI, apTyMEHTHUPOBAHUS U OTCTAUBAHUSI CBOCH TOUKHU
pacpeneeH s https://m.edsoo.ru/1568aba3 3peHus. Pazputue mareMaTtuyecko «pedm»,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS M JIOTHYECKOTO MBIIIICHHS.
CriocoOcTBOBaTh (HOPMHPOBAHUIO CIIOCOOHOCTH K
HMOIMOHAIBHOMY M 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTHYeCKUX O0BEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHHII,
YMEHHIO BUACTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
OO0111ee yncIiIo 34

4acoB 110
nporpaMme
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TemaTnueckoe NJIAHUPOBAHHE
11 xkiaace

HanmenoBanue
pa3aesioB U TeEM
MPOTrpaMMBbI

Kom-Bo
4acoB

OnekTpoHHbIe (U POBLIE)
o0pa3oBaTeNbHbIC PECYPChI

I[eHTeJ'IBHOCTB yuuTeirs € y‘IéTOM IIporpaMmbl BOCIIMTAHUS

3axoH OONBIINX
ypcen

bubnnorexa [JOK
https://m.edsoo.ru/1568aba3

@opMHpOBaHNE MHTEPECA K IPOLUIOMY U HACTOSIIEMY POCCHUCKON
MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSIM POCCUNCKHUX
MAaTE€MaTUKOB U POCCUHMCKON MaTeMAaTUYECKOM IIKOJIbI; YCTAHOBKHU Ha
AaKTUBHOE Y4acTHE B PELLIEHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOU
HaIpaBJIEHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOTO
00pa3oBaHMs Ha MPOTSXKEHUU BCEH KU3HU JUIsl yCIIEIIHON
po¢eCCHOHATILHOM 1eATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHHUH; OCO3HAHHBIM BEIOOPOM U IIOCTPOECHUEM MHIMBHyaIbHON
TpPaeKTOpUU 00pa30BaHUS U )KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX
MHTEPECOB M 0OLIECTBEHHBIX MTOTPEOHOCTEHA.

DJIEMEHTHI
MaTEMATUYECKON
CTAaTUCTUKH

bubnnoreka [JOK
https://m.edsoo.ru/1568aba3

[ToGyxnenne oOydaronxcsi COOM0aTh HAa YPOKE HOPMBI TOBEICHUS,
npaBuiia OOLICHUS CO CBEPCTHUKAMH U I1€1aroraMu, COOTBETCTBYIOIIHE
YKJIaJy HIKOJIBI, YCTAaHOBIICHUE U TIOIEPKKA JOOpOKENaTeIbHON
aTMoc(epsl; TOTOBHOCTh U CIIOCOOHOCTH 00YJaroNIuXcs K
CaMOpa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIUHU K
o0ydeHuto u mo3Hanuio. CriocoocTBOBaTh (OPMUPOBAHUIO
CIIOCOOHOCTH K 3MOLIMOHAILHOMY M 3CTETHYECKOMY BOCHPHUSTHIO
MaTeMaTH4ecKUX 00BEKTOB, 3a/1a4, PEIICHNH, PaCCyKICHUH; YMEHUIO
BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HenpepsiBabie
CIly4YaiiHbIE

bubmnorexa [JOK
https://m.edsoo.ru/1568aba3

dopMHUpOBaHUE Y YUAIIUXCS CIOCOOHOCTH K OPraHU3alluy CBOEH
y4eOHOH IeITETFHOCTH IMOCPEICTBOM OCBOSHHSI IMYHOCTHBIX,
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BCIIMYNHBI
(pacripenenenus),
MoKa3aTeIbHOe U
HOpMAaJIbHOE
pacrpeeneHus

MM03HABATEJIbHBIX, PETYIATUBHBIX U KOMMYHUKATHBHBIX
VHUBEPCATBHBIX YICOHBIX JCHCTBUI; POPMUPOBAHUE KYIbTYPHI
BBIYUCIIEHUI.

Pacnipenenenune
Ilyaccona

bubmnoreka [JOK

https://m.edsoo.ru/1568aba3

WMunnuupoBaHue U NoAAep:KKa UCCIEN0BaTENbCKON JEATEIIBHOCTH B
(bopMe HHAMBUIYAIbHBIX U TPYMIIOBBIX IPOEKTOB, YTO 1aeT
BO3MOKHOCTb IPUOOPECTH HABBIKM CAMOCTOSATEIBHOTO PELLICHHS
TEOpPETHYECKON MPOOIEeMbl, TEHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO OTHOIICHHS K UY)KUM UACIM,
MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U OTCTAMBAaHUS CBOCH
TOYKH 3peHus. PasBuTHE reOMETpUYECKON «peUun»,
IIPOCTPAHCTBEHHOT'O BOOOPaXKEHUS U JIOTUYECKOI'O MBIIITICHHUSL.
Crnioco0cTBOBaTh (POPMHUPOBAHUIO CIIOCOOHOCTH K HMOLMOHAIBHOMY U
3CTETUYECKOMY BOCIPUATUIO MaTEMaTHUECKUX O0BEKTOB, 33134,
pELIEHNN, pacCyKIEHHUH; YMEHUIO BUJETh MATEMaTUUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

CBsi3b MEXTY
CIIy4YaillHBIMU
BEJIMYMHAMH

bubmnoreka [JOK

https://m.edsoo.ru/1568aba3

@opMHpOBaHNE MHTEPECA K IPOLUIOMY U HACTOSIIEMY POCCHUCKON
MaTEeMAaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSM POCCHICKUX
MAaTEMAaTUKOB U POCCUMCKON MAaT€MaTUYECKOM MIKOJIbI; YCTAHOBKH Ha
AaKTUBHOE Y4acTHE B PELLIEHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOU
HaIIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMATUYECKOTO
o0pa3oBaHMs HA MTPOTSHKEHUH BCEH KU3HU JJIS yCIICTITHOM
npodeccuoHaNbHOM NeATENBHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHI1; 0CO3HAaHHBIM BEIOOPOM U MOCTPOSHUEM HHIMBUYaTbHOM
TPAeKTOPUU 00Pa30BAHUS U )KUIHEHHBIX IIAHOB C YUETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEHA.

O06o00611EeHE U
cucreMaTrmni3anuia

11

bubmnorexa [JOK

https://m.edsoo.ru/1568aba3

NHnnmnupoBaHue u MOANEPKKA UCCIEA0BATEIBCKOMN IEATEIBHOCTH B
(bopMe HHANBHUIYATBHBIX U TPYNIIOBBIX MPOEKTOB, YTO TAET
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3HAHUH

BO3MOYKHOCTB MPHOOPECTH HABBIKH CAMOCTOSATEIBHOTO PEIICHHS
TEOPETHYECKON MPOOIEMbl, TEHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO OTHOIICHHS K UY)KUM UACIM,
MyOJIMYHOTO BBICTYIIJICHUS, apTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH
TOYKH 3peHHUs1. Pa3BUTHE T€OMETPUYECKON «peUm»,
MPOCTPAHCTBEHHOTO BOOOPaKEHHUS M JIOTUIECKOTO
MbllueHUs.Cioco0cTBOBaTh (HOPMUPOBAHHIO CIOCOOHOCTU K
MOIIMOHATBHOMY U 3CTETUYECKOMY BOCIPUSATHIO MATEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUHN; YMEHHUIO BUJIETh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

OO0111e€ YUCIIO YacoB
110 IIporpamMmme

34







Hoypquoe IJIAHUPOBAHHUC

10 xyacc
No Tema ypoka Kon-Bo | [ara nsydenus
ypoka 4acoB | IO 1o
wiany | dakry
Ypok 1 | I'pad, cBa3HbIi rpad, IpeacTaBieHUe 33a41 ¢ TOMONIbIO rpada. 1
Ypok 2 | Crenensb (BasieHTHOCTD) BepiinHBbL [1yTu B rpade. Llenu v HuKIbL. 1
VYpok 3 | I'padsl Ha mmockocTu. JlepeBbs. 1
Ypok 4 | CinyuaifHble SKCIIEPUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DIeMEHTapHbIe COOBITHSI (MCXOIbI). 1
VYpok 5 | BeposaTHOCTb ciayuailHOTO COOBITHSA. BeposTHOCTH COOBITHII B OMBITAX C PABHOBO3MOKHBIMU 1
3JI€MEHTAapPHBIMU COOBITUSIMHU.
Ypok 6 | BeposTHOCTE ciydaitHOTo COOBITHS. BIM30CTh 9acTOTHI U BEPOSITHOCTH COObITHIA. CllydallHBIC OIBITHI C 1
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMH.
Ypok 7 | Onepanuu HaJl COOBITUAMU: TIepeceueHue, 00beTUHEHHE, TPOTUBOMOIOKHBIE COObITH. Dopmyna 1
Oiiniepa. Dopmyria CI0KEHUS BEPOSTHOCTEH.
Ypok 8 | YcnoBHast BepOSITHOCTh. Y MHOXKEHHE BepOSITHOCTeH. JlepeBo ciydaitHoro skcnepumenta. @opmyna 1
MOJIHOM BEPOSITHOCTH.
Ypok 9 | YcnoBHasi BEpOSITHOCTh. Y MHOXKEHHE BEpOITHOCTEH. DopMylia MOJTHOW BEPOSTHOCTH. 1
Ypok 10 | ®opmysa n0JHON BEPOSITHOCTH. 1
VYpok 11 | ®opmyna baiieca. HezaBucumbie coOBITHS. 1
VYpok 12 | bunapHslii ciry4aifHbIi ONBIT (UCHIBITAHUE), yeIieX U Heyaaua. HezaBucumele ucnsitanus. Cepust 1
HE3aBHCHMBIX UCIIBITAHUHN 10 TIepBOro ycrexa. [lepecTaHoBKY 1 (hakTopHal.
Ypok 13 | Yucno coueranuid. Tpeyronpuuk Ilackas. 1
Ypok 14 | ®opmyna 6mHoma HproToHa. 1
Ypok 15 | KoutponsHas pabota Nel no Teme "I'padbl, BEpOITHOCTH, MHOXKECTBA, KOMOMHATOpUKA'". 1
Ypok 16 | Cepust He3aBUCUMBIX UCIIBITAaHUI bepHysuim. 1
Ypok 17 | Cepust HE3aBUCUMBIX MCIIBITAHHUM JI0 TIEPBOTO yCIIEXa. 1
Ypok 18 | Cepust He3aBUCUMBIX UCIIBITAaHUI bepHysuin. 1
Ypok 19 | CirygaliHblil BBIOOP M3 KOHEUYHOH COBOKYITHOCTH. 1




Ypok 20 | [IpakTuyeckas paboTa ¢ UCIOIb30BAHUEM JICKTPOHHBIX TaOIHIIL. 1

Ypok 21 | Cnyuaitnas BenuunHa. Pacnipenenenue BepositHocTel. [luarpaMmma pacrpeesieHus. 1

Ypok 22 | Onepauuu Haj ciydyailHeiMU BennuuHamu. [Ipumepsl pactipeaenennil. bunapHas ciiydaiiHasi BeIM4YMHa. 1

Ypok 23 | ['eomerpuueckoe pacnpenenacHne. bBuHoMuaabpHOE pacrpesesieHue. 1

VYpok 24 | CoBMECTHOE paclpeesieHHe IBYX CIIy4ailHbIX BEJIUYMH. MaTeMaTH4ecKoe OKUJaHUE CIIydailHOM 1
BEJIMYUHBI (pacnpeiesieHus).

VYpok 25 | HezaBucumpble ciiydaiinbie BenuurHbl. CBOMCTBA MaTEMaTHYECKOTO OXKUIaHUS. MaTeMaTu4eckoe 1
OXKHJIaHue OMHAPHOM CIyJaiiHON BETHMYMHBIL.

Ypok 26 | MaTemaTH4eckoe OXKHUIaHHE TEOMETPHUECKOTO M OWHOMHAIILHOTO PacTIpe/ICIICHUN. 1

VYpok 27 | Beruncnenue BeposTHOCTEH COOBITUI C MPUMEHEHUEM rpadUueCcKiX METOI0B: KOOPAUHATHAS IpsMas, 1
JEpeBo, JuarpamMma Jumepa.

VYpok 28 | Criyualinble BETUYHHBI U pacipeenenus. MaTtematuueckoe 0xkuianne OMHApHON CITy4aifHON BEIMYUHBL. 1
MareMaTnueckoe 0XKHJIaHHEe CYMMBbI CIIy4ailHbIX BEJIMYHUH.

VYpok 29 | MatemaTrueckoe OXUJAaHue CIIy4aifHON BeUYUHBL. [IpuMepsl IpUMEeHEeHUs MaTeMaTHYECKOTO 1
O’KMJIaHUs (CTpaxOBaHHE, JIOTEpes).

Ypok 30 | MatemaTrueckoe O)KUAaHUE CIIyYaiiHON BeIMUMHBL. MaTeMaTuueckoe 0XKUAaHue TeOMETPUUECKOTO U 1
OMHOMHAIBHOTO pacIpeIeICHUH.

Ypok 31 | KoutposnbHas pabota Ne2 no Teme "BeposiTHOCTB U cTaTUCTHKA'. 1

VYpok 32 | lucnepcusi U cTaHJapTHOE OTKJIOHEHUE CIydYailHOM BeNWYUHBI (pacnpenenenus). Beruncienue 1
BEPOATHOCTEH COOBITHII ¢ MprUMeHeHHeM (HopMyIl U rpaduIecKUX METOJI0B

VYpok 33 | ducnepcusi GMHapHOM CiTy4aifHON BeMMUMHBL. MaTemMaTuueckoe 0KHIaHue MIPOU3BEICHUS U TUCTIEPCUS 1
CYMMBbI HE3aBUCHUMBIX CIIy4YalHbIX BEJIHUYHKH.

VYpok 34 | lucniepcusi ¥ cTaHAAPTHOE OTKJIOHEHHWE OMHOMMAIBHOTO pacmpeseneHus. Jucmnepcus U CTaHIapTHOE 1

OTKJIOHCHUC I'COMCTPUYCCKOT'O paCIIPCACICHUA.




Hoypquoe IIAaHUPOBAHUC

11 xnacc
No Tema ypoka Kon-Bo | Jlata nzyuyeHust
ypoka 4acoB | 1o 1o
wiany | gaxry
VYpok 1 | HepaBenctBo UeOnimeBa. Teopema UeObimeBa. Teopema bepuynnu. 3akoH O0NbIINX YHCEI. 1
Ypok 2 | HepaBenctBo UeOnrmeBa. Teopema UebnimeBa. Teopema bepryinu. 3akoH O0JIBITUX YHCEI. 1
Ypok 3 | HepaBenctBo UeObrmeBa. Teopema UeObimeBa. Teopema bepryimu. 3akoH 00IbIINX . 1
VYpok 4 | Beibopounslii MeTo HiccaenoBaHuid. Beroopounbie xapakTepucTiki. OIeHMBaHNE BEPOSTHOCTU COOBITHS 1
110 BEIOOPOYHBIM JIaHHBIM. [IpoBepKa MpOCTEHIINX THITOTE3 ¢ TOMOIIBIO U3YYEHHBIX PACIPEIeICHHH.
Ypok 5 | [Ipaktuueckas paboTa ¢ UCMIOJIB30BAHUEM IIEKTPOHHBIX TaOIHUIL.
Ypok 6 | 'enepanbHasi COBOKYIHOCTD U CllydaiiHasi BEIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU XapaKTEPUCTUKAMH. 1
OrneHka cpeHero 1 JUCIepCcrur TeHepalbHONH COBOKYITHOCTH C TIOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK
VYpok 7 | 'eHepasibHasi COBOKYITHOCTH M CITy4aiiHasi BBIOOpKa. 3HAKOMCTBO C BHIOOPOYHBIMU XapaKTEPUCTUKAMHU. 1
O1eHKa CpeHero U IUCIePCHH TeHEPAIbHOW COBOKYITHOCTH C MIOMOIIBIO BEIOOPOUYHBIX XapaKTEPUCTHK.
Ypok 8 | OuenuBanue BEpOITHOCTEH COOBITHII 11O BHIOOPKE. 1
Ypok 9 | Cratuctuueckas runotes3a. [I[poBepka mpocTelmx runoTe3 ¢ ITOMOIIbIO CBOWCTB N3YYEHHBIX 1
pacrnpeiesieHu .
VYpok 10 | Craructuueckas runoresa. [IpoBepka mpocTeHIMX TUIIOTE3 C IOMOIBIO CBOMCTB U3YUEHHBIX 1
pacrnpeeeHu .
VYpok 11 | [IpakTudeckas paboTa ¢ HCTIOIH30BAHUEM SJICKTPOHHBIX TaOIHII. 1
VYpok 12 | HempepoiBHbIe citydaiinbie BenuuuHbL. [Ipumepsl. DyHKINA MIIOTHOCTHA BEPOSATHOCTH. 1
VYpok 13 | PaBHOMEpHOE pacnpeiesieHue U ero CBOMCTBA. 3a/1auu, TPUBOISIINE K TTOKA3aTeILHOMY PaCIIPEACIICHHIO. 1
3aauu, NPUBOAAIIME K HOPMAIBHOMY paclpeiesIeHUIO.
VYpok 14 | @yHKIUSA NIOTHOCTH BEPOSITHOCTU IIOKA3aTEIILHOTO PacpeleIeHHUSL. 1
VYpok 15 | @yHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO paclpeieeHusI. 1




VYpok 16 | [locnenoBarensHOCTh OAMHOYHBIX HE3aBUCUMBIX COObITHI. [Ipumep 3amaun, mpuBoasIei k 1
pacnpenenenuto [lyaccona.
VYpok 17 | [IpakTudeckas paboTa ¢ UCIOIb30BAHUEM SJIEKTPOHHBIX TaOIHII. 1
VYpok 18 | KoBapuarus nByx ciydaitHpix BenmnunH. Koo uumeHT TuHeHON KOPPETAIHH. 1
VYpox 19 | CoBMecTHBIE HAOMIOCHNUS IBYX BETHMUYHH. 1
Ypok 20 | Ber6opounslii K03 GUIIHEHT KOPPENIALIUH. 1
VYpok 21 | Paznuune Mexay JIMHEWHOU CBA3BIO U IPUUYMHHO-CIIECTBEHHOM CBA3BIO. 1
VYpok 22 | JluneliHas perpeccus. METOJ HAUMEHbBIINX KBaJApPaTOB. 1
VYpok 23 | [IpakTudeckast paboTa ¢ HCIIOIH30BAHUEM AJICKTPOHHBIX TAOJIHIT 1
VYpok 24 | [IpencraBineHue TaHHBIX C OMOIIBIO TAOJIUIl ¥ IHarpaMM, ONUCATENIbHAS CTATUCTHKA. 1
VYpok 25 | OnbIThl C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH. 1
VYpok 26 | Beruncnenue BeposiTHOCTEH COOBITUI ¢ MpUMEHEHUEM (OpMYII. 1
VYpox 27 | Berancienue BepoSITHOCTEH COOBITHIA C TPUMEHEHUEM IpadUIeCKUX METO0B: KOOPAMHATHAS MPSIMas, 1
NIEpeBo, quarpamMmma Jusepa.
VYpok 28 | Ciyyalinble BETUYUHBI U PACIIPEICICHHUS. 1
Ypok 29 | Marematnueckoe 0KMAaHUE CIIyYaitHOM BEJIMYMHBI. 1
VYpok 30 | Marematnueckoe 0XKMAaHUE CIIyYaitHOM BEJIMYMHBI. 1
Ypok 31 | KourponsHas padora: "BeposiTHOCTh U cTaTucTuka'. 1
VYpox 32 | Berancienne BeposSTHOCTEH COOBITHI C TPUMEHEHHEM (HOpMYI B rpa)HIeCKUX METO/IOB. 1
VYpok 33 | Beruncnenue BeposiTHOCTEH COOBITUI ¢ pUMEHEeHUuEM GopMyI U rpaduuecKiX METOIOB. 1
VYpok 34 | CiiyuaiiHble BEJIMUMHBI U paclipeAesieHus. MareMaTH4ecKkoe OKUJaHue CIy4ailHOM BEJIMYHHBI. 1







IIpoBepsiemble TPeOOBaHUA K Pe3yJbTATAM OCBOCHHSI OCHOBHOM

00pa3oBaTeJIbHOIl MPOTrPaMMBbI

10 kaacce

Kon
nposep .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
FEMOTO o0pa3oBaTe/IbHOM IPOrPpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yJib
Tara
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U IUATPAMMBI
OnepupoBaTb MNOHATUSAMH: CcpelHee apuUpMeTHdYecKoe, MeauaHa,
6.2 HauOoJplllee, HAaUMEHbIIEe 3HAYEHUE, pa3Max MacCUBa YHCIOBBIX
JAHHBIX
OnepupoBaTb HOHATHSAMM: CIy4YalHbI AKCHEPUMEHT (OMBIT) H
cilyyaiiHoe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXON)
6.3 CIIy4aHOTO  OIIBITA;  HAXOJUTb  BEPOATHOCTM B  OMNbITaX C
PaBHOBO3MOKHBIMHU CITYYalHBIMUA COOBITHSIMH, HAXOJUTH U CPABHUBATH
BEPOSITHOCTH COOBITUI B M3YYEHHBIX CIYYalHBIX KCIIEPUMEHTaX
Haxoaute 1 GopMmynupoBaTh COOBITHS: NEpecedeHne U O0beIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' HOJb30BaThC  JuarpaMMmamu  Oitiepa U (GOpMyJIoOH  CIOXKEHUS
BEPOSITHOCTEN IIPU PEIICHUU 3a1a4
OnepupoBaTb MNOHATHSAMM: YCIIOBHAsl BEPOSATHOCTb, HE3aBUCUMBIC
6.5 COOBITHUS; HAXOJUTh BEPOATHOCTU C MIOMOIIbIO IPAaBUIa YMHOXKEHUS, C
IIOMOUIBIO I€PEBA CIIy4YallHOT'O OIBITA
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABHIIO YMHOXKEHUS NP PEILICHUH 3a]1a4
OnepupoBaTb MOHATHSMH: HWCIIBITAHWE, HE3aBUCUMbBIE HCIIBITAHUS,
6.7 cepus HCIIBITaHUH, yCIieX W Heynada, HaXOAUTh BEPOSITHOCTH COOBITHIA
' B CEpUHM HE3aBUCUMBIX MWCIBITAHUW JI0 IIEPBOrO YCIIEXa, HAXOIWUTh
BEPOSITHOCTH COOBITUH B cepuu UcnbITaHui beprysin
6.8 OnepupoBaTh MNOHATHSMM: CilydailHass BEJIMYMHA, pacHpeieleHue

BEPOSATHOCTEH, IMarpaMma pacipeesIeHus




11 Knacc

Kon
nposep .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
FEMOTO o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJb
TaTa
5 Teopus BEpOsATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh  BEpPOSITHOCTH  3HAUYEHUM  CIy4allHOM  BEJIMYHHBINO
' pacnpeeNIeHHIO UIIH C TOMOLIBIO AUarpamMmm
OnepupoBarh MOHATHUEM MATEMAaTUYECKOrO OXHUIAAHUS, TPUBOIUTH
59 MpUMEpPhl  TOTO, KAaK TPUMEHSIETCS MaTeMaTH4YeCKOE OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIUTh MaTEMAaTUYECKOE OXKHUJAHHUE IO
JTAHHOMY paclpe/IesICHUIO
53 Nmetsb npencraBieHue o 3aK0HE OOJBIITUX YHCETT
54 Nwmets npeacraBiaeHue 0 HOpMaJIbHOM paclpeesIeHUH




HpOBepﬂeMLIe JIEMEHTDBI COACPRKAHUA

10 kiaacce

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TGOpI/IH BepOHTHOCTCﬁ H CTaTUCTHUKA

6.1

[IpencraBnenne AaHHBIX € TOMoOUIbl0 Tabmun u guarpamm. CpenHee
apudmeTnyeckoe, MeIMaHa, HAanOOJIbIIICe ¥ HAMMCHBIIICE 3HAUCHUS, pa3Max,
JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

6.2

CriyyaliHble SKCIIEpUMEHTHI (OIIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEHTapHbIE
coObITHs (MCX0/1bl). BeposITHOCTH ciydaifHOrO COOBITHS. bIM30CTh YacTOTHIN
BEpPOATHOCTH  cOoObITUH. Ciy4aiiHple ONBITBI C  PaBHOBO3MO>KHBIMU
JJIEMEHTAPHBIMU  COOBITUAMHU. BeposTHOCTH  COOBITHMII B ONBITAaxc
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Onepanuu HaJ COOBITHSIMM: MepEeCEeUCHHUE, 00beIMHEHNE,
IIPOTUBONOJIOXKHBIE cOoObITUS. JMarpamMmbl Oiinepa. @opmyiia CIOKEHUS
BEPOSATHOCTEN

6.4

VYcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEpOSTHOCTEW. JlepeBo ciydallHOTrO
skcriepuMenTa. @opmyria MmoHoi BeposiTHOCTH. HezaBucumbie COOBITHS

6.5

KomOunaroprnoe npaBuio ymHoxeHnus. I[lepecranoBku u ¢axropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6uHoma HeroTona

6.6

BunapHblii ciryyaiiHblil ONbIT (MCIIBITAaHKE), yclleX U Heyaauya. HezaBucumeble
ucnbiTanus. CepHsi HE3aBUCHUMBIX HUCHBITaHUH A0 nepsoro ycmexa. Cepus
HE3aBUCHMBIX UCHbITaHUN bepHysin

6.7

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositTHocTeil.  J(marpamma
pacupenenenus. [Ipumepsl pacnpeneneHuii, B TOM YUCIE F€OMETPUUECKOEH
OMHOMHUATBHOE




11 kaacce

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeOpI/IH BepOHTHOCTCﬁ N CTaTUCTHUKA

5.1

UucnoBble XapaKTEPUCTHKK CIYYaWHBIX BEJIIMYMH: MAaTeMaTHYEeCKOe
OXKMJIaHWE, JUCIIEPCUsT W  CTaHJapTHOE  OTKJIOHeHue. [Ipumepsi
MIPUMEHEHUS MaTEeMaTHYECKOTO OXHUJaHUs, B TOM YHCIE B 3ajadax U3
MMOBCEHEBHOM KU3HU. MaTeMaTuuecKkoe 0KHJIaHue OWHAPHOM CIydaitHOM
BEJIMYUHBL. MaTeMaTuuecKkoe OXXKHIaHHE€ CYMMBI CIyYalHBIX BEIUYHH.
Matematuueckoe  OXHMJIAHUE W JIUCIEPCHS T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacpeleIeHH

52

3akoH OONBIIUX YKCET M €ro pojb B HayKe, MPUPOAE MU OOIIeCTBe.
Br100po4HBIN METO HCCIIeIOBAHUM

53

[IpuMepsl HeNpepbIBHBIX CIIy4alHbIX BeJW4YWH. [loHATHME O ILTOTHOCTH
pacrpeneneHus. 3afady, NPUBOJAIIMNE K HOPMAIbHOMY PacCIpeieIeHHUIO.
[IonsiTHE O HOPMAJIBLHOM pACIpPENCICHUN




IIposepsiembie Ha EI'D mo MmaremaTnke TpeOGOBaHUS K pe3yibTaTaM

0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMbI CpeTHEro

001ero oopasoBaHus

Kon
nposepsi
€MOoro
TpedoBa
HUSA

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJabTaTaM
OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMBbl CpeIHero
001ero o6pa3oBaHus

Bnanenue meromamu A0Ka3aTenbCTB, aJrOPUTMaMHU PEIICHHS 3a]a4;
yMeHHe (GOopMyIUpOBaTH U ONEPUPOBATH MOHATUSMU: OMpE/CIICHNUE,
aKcuoma, Teopema, CJe/ICTBHUE, CBOWCTBO, MPHU3HAK, J0KAa3aTeNbCTBO,
paBHOCUJIIBHBIE  (DOPMYIHPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dbopMyIupoBaTh O00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJIUTH TMPUMEPbl M KOHTPHOPHUMEPHI, HCIOIb30BaTh METO
MaTeMaTU4YeCKOn WHIYKIINH, MIPOBOJIUTH JIOKa3aTelIbHbIC
paccykJeHHUS TpHU pEUIeHHH 3aJa4, OLEHHUBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH TOHATHUIMH:
MHO>KECTBO, MOJMHOKECTBO, OINEpaly HaJ MHO>KECTBAMHU; YMEHHUE
WCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisi OIMHUCAHUS
pealbHBIX MPOIIECCOB U SBICHUI U MPU PEIICHUH 3a7a4, B TOM YHCIIE
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OIECPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, Tpad HA IUIOCKOCTH, YMEHHUE
3aaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMM;

HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue onepupoBarh MOHATUAMU: HATYpaJIbHOE YHUCIIO, LEJI0€ YUCIIO,
CTENEHb C LEJNbIM I[I0Ka3aTeleM, KOpPEHb HaTypalbHOM CTENECHH,
CTEINEHb C PallMOHAJIBHBIM I10Ka3aTelIeM, CTEIEeHb C ACHCTBUTEIbHBIM
nokasareiaeM, JOorapupM 4UHUCIa, CUHYC, KOCHHYC M TaHI€HC
IPOM3BOJILHOIO YKCJIA, OCTATOK MO MOJAYJIIO, PallMOHAIbHOE YHCIIO,
UppallMOHAJIbHOE  YWCJIO, MHOMKECTBA  HATypaJbHBIX,  LEJNbIX,
paLlMOHATBHBIX, JACUCTBUTEIbHBIX 4YHCEN; YMEHHME HCIOJIb30BaTh
NPU3HAKH JISIIMMOCTH, HAMMEHBIINK OO IeNUTENb U HAUMEHbIIIee
oOuiee KpaTHOE, aNropuT™ EBKiIMIa pH pelIeHnH 3a/1a4; 3HaKOMCTBO
C Ppa3IMYHBIMU TO3UIIMOHHBIMM CHUCTEMAaMH CUUCIICHUS, YMEHHE

BBITIOTHSATE BEIYMCIICHHE 3HAUCHUN 1 Hp€O6pa3OBaHI/IH BI)Ipa)KeHI/If/'I (¢10)




CTEMEeHsIMH | Jloraprudmamu, npeoOpa3zoBaHus APOoOHO-pAIIIOHATBHBIX
BBIpQXXECHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: MOCIIEI0BATEIILHOCTD,
apudmernyeckas  MIporpeccusi, TIeoMeTpuyeckas  Mporpeccus,
OeckoHeuHO yObIBaroImiasi TeoOMEeTpUYecKas MpOTrpeccus; yMEHHe
3a/laBaTh IOCIEAOBAaTEIbHOCTH, B TOM UHCIE C IOMOIIBIO
PEKYyppEeHTHBIX  (GOpMyJN; yMEHHE  ONEPUPOBATH  MOHATHIMH:
KOMIUIEKCHOE YHCJIO0, COMPsDKEHHBIE KOMIUIEKCHBIE YMCia, MOIYIb U
apryMeHT KOMIUJIEKCHOTO Yucia, (hopMa 3amucu KOMIUIEKCHBIX YHCE
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass M anredpandeckasi); yMeTb
IPOU3BOJIUTH apu(PMeTHUYECKUE NEHCTBUS ¢ KOMIUJIEKCHBIMU YUCIIAMU;
OPUBOJIUTH  NPUMEPbl  UCIHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEIl,
ONEpUpOBaTh MOHATHAMM: MaTpuua 2x2 u 3X3, omnpenenuTenb

MaTpHULIbl, FEOMETPUUECKUI CMBICIT ONIPEAETUTEINS

YMeHue oneprupoBaTh MOHATHAMU: PalMOHAIBHBIC, HPPALMOHAIIBHBIE,
II0Ka3aTelbHBbIE, CTEIICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKUE YPAaBHEHMS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME OIEpPUpPOBaThb NOHATUAMM: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMAa YpPAaBHEHHH M
HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaTh YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3IMYHBIX IPUEMOB; pEIlaTh yPABHEHUs, HEPABEHCTBA U CUCTEMBI C
1apaMeTpoM; IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI UL
pelIeHnsT MaTeMaTHMYeCKUX 3ajad M 3a/Jad U3 pasjinyHbIX objactel

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh HNOHATUSIMM: (QYHKIMS, 4YETHOCTh (YHKLHH,
HEePUOJIUYHOCTh (PYHKIUH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
¢yHkuuu, SKcTpeMyMm (QyHKIUHM, HauOoybliee W HaWMEHbIIEe
3HayeHHs (QYHKIMM Ha [POMEKYTKE, HemnpepbiBHAs (QyHKIMS,
acuMITOTHl Tpaduka (QyHKIUHM, TepBas M BTOpas NPOU3BOIHAS
(GyHKLIMH, TeoMEeTpUYecKUd M (U3NYECKUH CMBICI NPOU3BOJHOM,
nepBooOpasHasi, ONpeleNEHHBI MHTETrpall; YMEHHE HaXOAWUTh
acUMIITOThl rpaduka (YHKLIHMH; YMEHHE BBIUUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMITO3ULIUU (PYyHKLIMN, HAXOJUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAWUTh
NPOM3BOJIHBIC DJIEMEHTAapHBIX (YHKIWH; YMEHHE HCIOIb30BaTh

MPOU3BOIHYIO ISl KCCeIoBaHusl QYHKIUN, HAXOAUTh HAUOOJIBIINE U




HAaUMEHbIINE 3HAUYCHUs (YHKIUH; CTPOUTH I'paK MHOTOUJICHOB C
WCIIOJIb30BAHUEM armapaTa MaTeMaTHYeCKOTO aHaln3a; MPUMEHSTh
NPOU3BOAHYIO  JUISI  HAXOXJEHUS  HAWIYYIIero  pEHIeHUs B
MPUKIIATHBIX, B TOM YUCJIE COLUATIEHO-DKOHOMUYECKUX U (PU3UIECKUX
3a/la4ax; HaXOOUTh IUIOMAAM U OO0BEMBI (QUIYp C TOMOIIBIO
WHTErpajia; MPUBOAUTH IPUMEPHI MAaTEMATHYECKOT'O0 MOJICITUPOBAHHUS C

noMouIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk QyHKIUH, oOpaTHas
byHKIMSA, KOMIIO3UIUs (PYHKIMH, THHEWHas QyHKIUS, KBaApATUIHAS
¢yHkuus,  panuoHaimbHas — (QYHKOMSA,  CTENEeHHas  (QyHKIuS,
TpUroHOMeTpuueckue (yHKIUU, OOpaTHbBIE TPUTOHOMETPUUYECKUE
¢yHKIMM, TOKa3zaTenbHas M Jorapupmuueckas (yHKIHUW; yMEHHUE
CTPOUTH IrpauKu U3YUeHHBIX (DYHKIUH, BHIOIHATH MPEOOPA30BAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH ISl  HU3YUCHHS
MPOLIECCOB M 3aBUCUMOCTEMH, MPU PELICHUU 3a]a4 U3 JPYTUX y4eOHBIX
OpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXkaTh (QopMmyliaMu
3aBUCHUMOCTH MEXIy BEIMYMHAMM, HCIONb30BATh CBOMCTBA U
rpadukn QyHKIOUH A pemeHus ypaBHEHUH, HEPABEHCTB M 3a7ay C
napaMeTpamu; U300paxkaTh Ha KOOPJIWHATHON MJIOCKOCTH MHOXECTBA

pELLICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEeKCTOBBIE 3a/lay Pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JABH)KEHHE, paboTy, CTOUMOCTb TOBAapOB
U YCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIpaBJICHUS JUYHBIMH U
ceMeWHbIMU (UHAHCAMM); COCTABJIATH BBIPAKEHMSI, YpaBHEHUS,
HEPaBEHCTBA M HMX CHUCTEMBbI II0 YCIOBUIO 33Jla4d, HCCIEN0BATH
IOJy4eHHOE PELICHHE U OLEHUBATh NPaBON0I00HOCTh PE3yIbTATOB;
YMEHUE MOJEIMPOBATH pEalbHbIE CUTYallMM Ha S3BIKE MATEMaTHKH;
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d, HCCIEN0BaTh  IOCTPOCHHBIE  MOJEIH  C
UCIIOJIb30BaHUEM alnapaTa anreopbl, MHTEPIPETHPOBATh M10JTy4EHHbBIN

pe3yJsibTar

YMeHune omnepupoBaTh IOHATUAMH: CpeIHee apu(pMETHUYECKOe,
MearaHa, HauOoJIbIllee M HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEePCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO Habopa; yMEHHME W3BIIEKaTh,
MHTEPIIPETUPOBATh UH(POPMAIIHIO, MPEACTABICHHYIO B TaOJHIAX, Ha

auarpaMmax, —rpagukax, OTPaXalollyld CBOMCTBA  PEaIbHBIX




MPOLIECCOB U SIBICHUI; MPEICTaBIsATh HUH(GOPMAIUIO C TOMOIIbIO
Ta0NMI] U JAUarpamMM; HCCIIEI0OBAaTh CTAaTHCTHUYECKUE JTaHHBIE, B TOM
YuCjie C TNPUMEHEHHEM TpaduuecKux METOJI0B U AJIEKTPOHHBIX
CpeAcTB; rpadUYecKu HCCIIEAOBAaTh COBMECTHBIE HAOIIOJCHUSA C

IMOMOIIbBIO JUArpaMM paCCCUBAHUSA U JIMHEHHOM perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIYYalHHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTh CIY4YallHOrO COOBITHS; YMEHHME BBIUUCIATH
BEPOSATHOCTb C MCIOJB30BAHUEM IpaQUUECKUX METOOB; MPUMEHSIThH
(GOopMyIIbI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (hOpMyIy HOITHOMN
BeposTHOCTH, (opmyiry bepHymin, komOuHaTopHble (AKTBI |
(GopMyIbl; OLEHMBATH BEPOSITHOCTH PEAIbHBIX COOBITHI; yMeHHE
OIEpUpPOBaTh MOHATHSMU: CiydailHasi BEJIMYMHA, paCIpeaeIcHUE
BEPOATHOCTEH,  MATEMaTU4YECKOE  OXKUIAHWE,  JUCHEpPCHs U
CTaHJAPTHOE  OTKIIOHEHHE  CIlydyailHOH  BeNWYHMHBI,  (QYHKIUH
pacnpezneneHuss M IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTeIbHOIO U
HOPMAJIBHOT'O PAaCHpelIeiIeHUN; YMEHHME HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paCHpPElCIICHUNA JUIs pPEIIEHUs 3aJad; 3HAKOMCTBO C
HNOHSTUSIMM:  3aKOH  OOJBIIMX  YHCEN, METOJAbl BHIOOPOUYHBIX
UCCIICJOBAHNM; YMEHHUE NPUBOAUTH IPUMEPHI INPOSBICHUS 3aKOHA
OOJNBIINX YUCENl B MPHUPOTHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
OIEpUpPOBaTh  IMOHATUSMHU: COYETAHHE, IIEPECTAHOBKA, YHCIIO
COYETAHMM, YHCIO TIEPECTaHOBOK; OuHOM HploTOHA; yMeHue
OPUMEHATh KOMOMHATOpHBIE (aKThl M PACCYKIEHHUS Ul pelieHUs
3a1a4; OIICHWBATh BEPOSITHOCTH PEATbHBIX COOBITHH; COCTaBIIATH
BEPOATHOCTHYI0O  MOJAEIb W  HMHTEPIPETUPOBATH  IOJYYEHHBII

pe3ysibTar

YMeHue omnepupoBaTh NOHATUSAMH: TOYKA, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIVa, IUIOCKUM yroi,
JBYTPAaHHBI YIoOJI, TPEXIPAHHBIA YIrOJI, CKPEUIMBAIOIIMECS IPSMBIE,
NapaJuIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEH, YTOJ
MEXAY NPSIMBIMH, YIOJI MEXAY NPAMOH M IFIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKHM JAO IUIOCKOCTH, PACCTOSHHUE
MEXAY DpPSIMBIMHM, PACCTOSIHUE MEXKIY IIOCKOCTSMHU; YMEHHE
UCMOJIb30BaTh NPHU PEIICHUM 3a/ady H3yuyeHHbIe (aKThl U TEOPEMbI
IUTAHUMETPHH; YMEHHUE OIICHWBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO

MUpa, CTPOUTDH MAaTEMAaTHUYCCKUC MOJCIHN C IIOMOIIIBIO




TCOMCTPUICCKHX MMOHATUH U BCJIMYHH, pCIIaTb CBA3aHHBIC C HHUMH

MMPAKTUYCCKUC 3aqa4r
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YMeHHe oneprupoBaTh MOHATHAMH: IIONIAL GUTYPBI, 00bEM UTYPBI,
MHOTOTPaHHUK, MIPaBWIbHBIN MHOTOTPaHHUK, CCUCHUE
MHOTOTpaHHHKa, Ky0, mapajuielienure T, pu3ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpaIlleHUs, MWIMHADP, KOHYC, map, cdepa, Mmiomanb
chephl, IUIONIAAL TOBEPXHOCTH TMHPAMHIIBI, TPU3MBI, KOHYCA,
MWIMHAPA, O00béM Kyba, MPAMOYTOJBHOTO IMapajuiesieuIie/a,
NUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IIWIMHJIPA, MMapaJljIeIbHBIC OCH WU
OCHOBAHHIO, CEUEHHWE Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa, YMCHHE CTPOUTh CEYCHHWE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI M TTOBEPXHOCTH BPAIICHUS, UX
CCUCHHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEIICTB; YMCHUE
NPUMEHATh CBOMCTBA TE€OMETPUYECKHX (UTYp, €aMOCTOSITEIBHO
dbopMyIUpOBaTh  OMNpeAeNicHUs H3ydaeMmblX (HUTyp, BBIABUTATH
THIIOTE3bl O CBOKMCTBaX W MpH3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBATh  WJIM  ONPOBEprarb WX, YMEHHE IPOBOIUTH
KIaccu(uKanuo QUryp 1Mo pa3jiuyHbIM IMPU3HAKAM, BBIOJIHATh

H€06XO[[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moaoous, MmomoOHble (GUTYpHl; yMeHHe
pacrio3HaBaTh paBHbIC M MOJA00HBIC (QUTYPHI, B TOM YUCIIC B IPUPOJIC,
UCKYCCTBE, aPXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHUS
NPU PEIICHUU 3a/la4; HAaXOJUTh FCOMETPUYCCKUE BEIUYMHBI (JIJIMHA,
yroj, Mioniaab, 00bEM) MpU PEIICHUH 3a7a4 U3 APYruX y4eOHBIX
OpeMETOB W M3  pealbHOW  JKM3HHM; YMEHHE  BBIUYUCIIATH
reOMETPUYECKUE BEIIMYMHBI (JUIMHA, YTOJI, TUIOMIAb, 00BEM, MIIOIIa b
MOBEPXHOCTH), UCIOJIB3Ysl M3y4eHHbIC (DOPMYIJIBI U METOIbI, B TOM
qpcie: IUIOMIaZbh TOBEPXHOCTH MNHUPAMHIBI, MNPU3MBI, KOHYCa,
WIMHIpaA, IUionaas  chepbl; 00bEM  Kyba, MPSIMOYTOJLHOTO
napajuieienunena, NUpaMHubl, MPHU3MBL, LHWIMHAPA, KOHYyca, IIapa;

YMCHHUEC HAXOANUTb OTHOIICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue OIICPHUPOBATDH IIOHATUAMM: IpsAMOYTroJibHas CHUCTEMa

KOOpJAuHAaT, BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAWHATHI BCKTOpA,




CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3IoKECHUE
BEKTOpa 10 0a3ucy, CKaJspHOE IMPOM3BEICHHE, BEKTOPHOEC
IMPOU3BCACHUC, YIroJl MECKAY BCKTOpaMH; YMCHHC HCIIOJIb30BaATh
BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METOA IJId PCIICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYTuX y4eOHbIX MPEIMETOB
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YMeHue BbIOMpaTh NOAXOIAIIMM METOA JJIs pEIIEeHUs 3ajayi;
NIOHMMAHHUE 3HAYMMOCTH MaTEMaTHUKUd B W3YyYEHUU IPUPOAHBIX H
OOLIECTBEHHBIX IPOLIECCOB U SBJICHUI; YyMEHHE paclo3HaBaThb
IIPOSIBJIEHUE 3aKOHOB MATEMAaTUKHM B HCKYCCTBE, YMEHUE IPUBOJUTH
IpUMEPBl MATEMATUYECKUX OTKPBITUNA POCCHUMCKOM W MHPOBOU

MaTeMaTH4eCKOM HAayKH




IlepedeHb 3J1eMEHTOB co/lepKaHus1, NpoBepsieMbix HA EI'D mo

MaTeEMaTHUKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

Kon
1 Yucna u BBIYUCICHUS
1.1 Harypanbhble u nensie uncia. [lpusHaku AeIMMOCTH LEIbIX Yncel
12 ParnmonanbsHele unciaa. OObIKHOBEHHBIE U IECATUUHBIE IPOOH, IPOLICHTHI,
' 0eCKOHEUHBIE TIEPUOTUIECKUE IPOOH
L3 Apudmernueckuii  KopeHb HaTypajdbHOW creneHu. JlelcTBus ¢
' apu(METHYECKUMH KOPHIMHU HATypaIbHOM CTETIeHN
1.4 Crenenp ¢ nenslM mokazareneM. CrTeneHb C  palMOHAJIbHBIM
' nokasaresneM. CBoiicTBa cTeneHu
L5 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCUHYC,
' apPKKOCHHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatnynble U HaTypajibHbIE JOrapu(pMbl
JlelicTBUTEIbHBIE qucia. Apudmernueckue ornepanuu c
1.7 IeWCTBUTENFHBIMU yuciaMH. [IpuOnmKEHHBIC BBIYMCICHHS, IPaBUIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
1.8 [IpeoOpa3oBanue BeIpaKCHUN
1.9 KommnekcHsle yncia
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [enble 1 1poOHO-pallMOHAIbHBIE YPABHEHUS
2.2 HppannonaibHble ypaBHEHHUS
23 Tpuronomerpuyeckue ypaBHEHUs
24 [TokazarenbHble U JIOTapUPMUUECKUE YPaBHEHUS
2.5 [enble u 1poOHO-paliOHaIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [lokazarenbHble U JIOrapu(pMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyecke HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu
2.11 Marpuiia cucTeMbl TMHEUHBIX YpaBHEHUNU. ONpeaenuTenb MaTPHUILbI




OyHKIMY U TpaduKH

Oyukuus, crnocodbl 3amaHus QyHknuu. ['paduk (yHkuuu. Bsanmuo

3.1 obparnbie QyHkiuu. UEérHble n Heu€THBIe (yHKIMU. [lepmommueckue
byHKIIUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHWi ¢yHkuuud. Hynum
39 GbyHKIUN. [TpomexyTku 3HAKOIMOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl W MHUHUMYMBI (DYHKIIHH.
HauGonbiiee n HanMeHbIee 3HaYCHHE QYHKIIUN Ha IIPOMEKYTKE
13 CrenenHass (QyHKIMS C HaTypalbHbIM W IENbIM MoKa3arenem. EE
' cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOPHS 7-0 CTETICHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA U IpaQUKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIUH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnToTsl TpadukoB GyHkiuil. CBoiicTBa QyHKIUH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHus IOCIIEN0BATEILHOCTEN
1.8 Apudmernueckas u reomeTpuyeckas nporpeccuud. Dopmyina CIOKHBIX
' MIPOIICHTOB
4 Hauana matemaTudeckoro anaamza
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIE IIeMEHTAPHBIX (QYHKIMNA
[Ipumenenne  TpPOU3BOAHOW K  HccleloBaHUI0O  (GYHKIUH  Ha
4.2 MOHOTOHHOCTh W  OJKCTpeMyMbl. Haxoxnenwe HauOoJdbIIero U
HAaUMEHBIIETO 3HAUCHUS (YHKITUU HA OTPE3KE
4.3 [lepBooOpaznas. MuTerpan
5 MHoOxecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMu. Juarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombOunHaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH




7.4

Tena 1 MOBEPXHOCTH BpalICHUS

7.5

Koopannats! u BEKTOpEI







