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HOACHUTEJIbHASA 3AIIMCKA

VY4eOHblli Kypc «BeposSTHOCT M CTAaTHCTHKa» YIUIYOJIEHHOrO YpPOBHS
SBJISIETCS TPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOIo ydeOHOro Kypca
yIIIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHEro 00IIero oopa3zoBaHus. YuyeOHBII
Kypc MpeaHazHadyeH il (OpMUpOBaHMS y OOYYAlOIIMXCS CTAaTUCTUYECKOM
KYJIbTYpbl W TIOHUMAHHUSI POJIM TEOPUH BEPOSITHOCTEH KAaK MaTeMaTHYECKOIO
WHCTPYMEHTA ISl U3YUYCHUS CIIy4alHbIX COOBITHH, BEJIMUUH U TIporieccoB. [Ipu
M3y4YEHUH Kypca OO0OTrallarTCs MPEeJCTaBICHUS OOyYalolUXcsa O MeEeToAax
WCCIIEIOBAHUSI M3MEHUYMBOIO MHpA, Pa3BUBAETCS MOHUMAHHUE 3HAYUMOCTH H
OOILIIHOCTH MaTEeMaTUYE€CKUX METOJI0OB IO3HAHUSA KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUSI.

Conepkanue y4eOHOrO Kypca HaMpaBJIeHO Ha 3aKperuieHUue 3HaHUMH,
MOJIYYEHHBIX TIPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl,
U Ha pa3BUTHE NPEACTABICHUM O CIy4yalHBIX BEJIMYMHAX W B3aUMOCBSI3SIX
MEXIYy HUMH Ha BaXHBIX IPUMEpax, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3
OKpYy>Karoliero mupa. B pesynprare y o0yuaromuxcs 10JKHO chOpMUPOBATHCS
npeACTaBieHUe O HamOoJiee YMOTPEOUTENbHBIX W OOLIMX MaTeMaTUYECKHUX
MOJEINSIX,  WUCTHOJb3YEMBbIX  JUJII  ONUCAHUS  AHTPONMOMETPUYECKUX U
neMorpauyeckux BEIUMYMH, MOTPEIIHOCTEeH B pa3IMUHbIE POJIa U3MEPECHUSX,
JUTUTEILHOCTH 0€30TKa3HON PabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MaCCOBBIX SIBJICHHM U MPOILIECCOB B OOIIECTBE. YUEOHBIN Kypc sBISIETCS 0a30ii
JUII  OCBOEHHUS BEPOSITHOCTHO-CTATUCTUUECKUX  METOAOB, HEOOXOIUMBIX
CIICMAJIUCTAaM HE TOJBKO HWHXKEHEPHBIX CHEIUAJIbHOCTEH, HO TakKkXKe
COITMAIBHBIX M TICUXOJOTHYECKHUX, IMOCKOJIbKY COBPEMEHHBIE OOIIECCTBEHHBIC
HAyKU B 3HAYUTEIBHON Mepe UCMOJB3YIOT almapaT aHajau3a OOJIbIINX JaHHBIX.
[{enTpanbHyI0 YacTh Y4€OHOTO Kypca 3aHUMAeT OOCYKJIEHHE 3aKOHA OOJBIITNX
yucen — (GyHIAMEHTAIBbHOI'0 3aKOHA MPHUPOJIbI, UMEIOIIET0 MaTeMaTUYECKYHO
dbopmanuzaiuio.

B cooTBeTrcTBUMM € yKa3aHHBIMU IIETSIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTHUKA» Ha YIIIYOJIEHHOM YpOBHE BBIJIENIEHBI OCHOBHBIE
colepkarenbuble  JUHUU: «CiyyaliHble COOBITUSI M BEPOSITHOCTH» H
«CiyyaiiHple BEJIMYMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMuMO OCHOBHBIX JUHUI B YUEOHBIA KypC BKIIOUEHBI JIEMEHTHI TEOPUH
rpagoB U TEOPUM MHOXKECTB, HEOOXOJMMBIE JIA TOJHOLEHHOTO OCBOCHHS
MaTepualia JaHHOTO y4eOHOTO Kypca U CMEXKHBIX MaTeMaTUYECKHX Y4YEeOHBIX
KYPCOB.

Copnepxanue nuHuu «Ciy4daliHble COOBITHSI M BEPOSITHOCTUY» CIYKHUT
OCHOBOM J1s1 (POPMUPOBAHUS MIPEACTABICHUN O pacnpeneieHuy BepOsiTHOCTEH
MEXIy 3HAUEHUSAMHU CIy4YalHbIX BEIMYMH. BaxHyl0 YacTb B JTOH
COIEpKATENbHOW  JIMHUM  3aHUMAaeT  HM3y4Y€HUE  TIEOMETPUYECKOro  H
OMHOMUAJILHOTO pachpeleNieHnd M 3HAaKOMCTBO C HMX HENPEpPHIBHBIMU
aHaJoraMH — IOKa3aTeJIbHbIM U HOPMAJIBHBIM PaCIIpeeICHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMU BEJIMYUHAMU U
pacnpeelIeHUsIMU, aKIEHTUPYIOT BHHUMaHHE OOYYaIOIIMXCA HAa OMHCAHUHM U
U3YYCHUH CIyYallHBIX SIBJICHUH C TOMOIIBIO HENPEPBIBHBIX  (DYHKIIHIA.
OcCHOBHOE  BHHUMAaHUE YIEIse€TCs  IOKa3aTeIbHOMY M HOPMalbHOMY
pacrpeneneHusIM.

B yueGHOM Kypce mpenycMaTpUBaeTCs 03HAKOMUTENIbHOE U3yUYEHUE CBSI3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMHU U OINHUCAHUE OSTOM CBSI3HM C IMOMOUIBIO
Kod(PUIMEHTa KOPPEIAIUHd W €ro BBIOOPOYHOTO aHajora. OTH JJIEMEHTBI



COZICpXKaHMsI Pa3BUBAIOT TeMy «J(MarpaMMbl pacceMBaHUs», W3YUYEHHYIO Ha
YpPOBHE OCHOBHOrO o0Omiero oOpa3oBaHWs, U BO MHOIOM OIHUPAIOTCA Ha
CBE/ICHUA U3 KYypCOB aireOpbl M T€OMETPHH.

Emé onmH omeMeHT coaepKaHWs, KOTOpPBIM IIpe[uiaraercss Ha
O3HAKOMHTEIFHOM YpPOBHE — IOCIIEAOBATEIHHOCTh CIyYaWHBIX HE3aBUCHUMBIX
COOBITHII, HACTYNAWOIIUX B  €IMHULY BpemMeHu. (O3HAKOMIIEHHE C
pacrpefielieHueM  BEpPOSTHOCTEM  KOJMYECTBA  TAKUX  COOBITUH  HOCHUT
Pa3BUBAIOIINN XapaKTep U SBISETCS aKTyalbHBIM AJIs1 OyayIuX aOuTypueHTOB,
MOCTYNAIOMIMX Ha y4eOHBbIE CIENUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMHU
HayKaMH, ICUXO0JIOTHEN U yIpaBICHUEM.

Ha wusyuenune yueOHOro Kypca «BepoATHOCTP M CTAaTUCTHKA» Ha
yri1yOJIeHHOM ypoBHE oTBojautcst 68 yacoB: B 10 kiacce — 34 ugaca (1 yac B
Henemo), B 11  xmacce — 34 waca (1 wac B  HEACHO).



COAEPKAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubIl rpad, myru B rpade: mukisl u 1enud. CreneHb
(BaneHTHOCTH) BepluMHbL. ['padbl Ha TuIoCKOCTH. JlepeBbs.

CnydaiiHple  9KCIEPUMEHTHl  (OMBITBI) M CIy4YailHble  COOBITHS.
DOnemeHTapHble COObITUSL (MCXOAbI). BepoATHOCTh Cily4allHOrO COOBITHSL.
bnuzocTe 4acToThl M BEpPOSATHOCTH COObITUHA. CiydallHblE OIBITBI  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMM.

Onepanuun HaJ COOBITUSIMU: MepeceyeHue, 00BEeTMHEHHE,
MIPOTHUBOIOJNIOXKHBIE CcOoObITUA. Jlmarpammbl Oiinepa. @DopMyna CIOXKEHHUS
BEPOSITHOCTEN.

YcnoBHasg BEPOATHOCTb. Y MHOKEHHE BEPOATHOCTEN. J[epeBO ciaydailHOTO
akcriepuMenTa.  QPopmyna  MmoiaHOW  BepoaTtHocTH.  Popmyna  barnieca.
HesaBucumbie cOOBITHS.

bunapHblii  ciydailHbli  ONBIT  (MCHBITAaHWE), YCOEX M HeyJaya.
HeszaBucumbie wucnbiTanus. Cepusi HE3aBUCUMBIX HCIIBITAHWM 1O IEPBOIO
ycnexa. IlepecranoBkn u ¢akropuan. Yuciao coderanuil. TpeyroabHHUK
[Tackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBucHMBIX ucnbITaHuil bepuymnu. CiydaiiHbslii BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTHoOcTel. Jluarpamma
pactpenenenuss. Omnepanuu HaJ CIyYallHbIMM BEJIWYMHAMHU. bHHapHas
ciy4daiiHas BennunHa. [Ipumepsl pacrpeneneHuii, B TOM 4UCJe T€OMETPUIECKOE
1 OMHOMUAJIBHOE.

CoBMecTHOE paclpeniesieHue JBYX CiydallHbIX BeIW4YMH. He3aBUCHMBbIE
CIly4allHbIE BEJIMYMHBL. MaTeMaTuyeckoe OXHUIAHUE CIIYYalHOU BEIIMYUHBI
(pactipenenenust). Ilpumepsl TpUMEHEHUS MATEMAaTHUYECKOTO  OXKHJIAHUS
(ctpaxoBaHue, jorepes). MaTemMaTUYeCKOE OXKMJIAaHHME OWHAPHOUN ClydaiHOM
BEJIMUMHBI. MareMaTu4ecKoe OXHUAAHUE CYMMBI CIIyYalHBbIX BEJIMYMH.
MaremaTuyeckoe  OXHJAHUE  TEOMETPUYECKOro ¥ OMHOMHUAIBLHOTO

pacupeaeneHun.
Jluctiepcuss W CTaHIAPTHOE  OTKIIOHEHUE  CIIy4YallHOM  BEJIMYUHBI
(pacpeneneHus). Hucniepcus OMHaApHOM CIy4YaliHOH BEJINYMHBI.

Marematudeckoe OKUAaHUC IIPOU3BCACHUA U NUCIICPCUA CYMMbI HC3aBUCHUMBbIX
CquaﬁHBIX BCJIIMYHH. I[I/ICHepCI/IH N CTAaHAAPTHOC OTKJIOHCHHC OMHOMHUAILHOTO
pacipcaciiCHu:A. I[I/ICHepCI/Iﬂ N CTAHAAPTHOC OTKIOHCHHUC TI'COMCTPHYCCKOI'O

pacnpezaeneHusl.
11 KIIACC

HepaBenctBo YeObiméBa. Teopema UeOpiméBa. Teopema bepnymu.
3akoH OoJbIIUX 4YHcen. BeiOOpouHBIM MeTON HccienoBaHuil. BribopouHbie
xapakTepuctuku. OIeHUBAaHUE BEPOATHOCTH COOBITHS 1O BBIOOPOYHBIM
naHHbiM. [IpoBepka mpocTEHIIMX THUNOTE3 C IOMOIIBK  HM3YYEHHBIX
pacnpeneseHuu.

HenpepsiBHble ciyualinble BenmuuuHbl. [Ipumepsl. DyHKIMSA IUIOTHOCTH
BEPOSATHOCTH pacmupezeneHus. PABHOMEPHOE paclpelielieHue U €ro CBOMCTBA.
3ajgaunM, TPUBOIAIIME K  IIOKa3aTEIbHOMY  pacOpelelieHHio.  3ajayd,
IPUBOJSIIME K HOPMaJIbHOMY pacnpeaeneHuro. DOyHKOMS  UIOTHOCTH
BEPOATHOCTH  TOKa3aTENbHOTO  pachpeneneHus, (QyHKIUS  TUIOTHOCTH



BEPOATHOCTU HOpPMaJbHOro pactpeneneHus. OyHKIUA MIIOTHOCTU U CBOMCTBA
HOPMAJILHOT'O paclpeereHusl.

ITociiemoBaTeIbHOCT, OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajadd,
MpUBOASILIKE K pactpenenenuto [lyaccona.

KoBapuanusa naByx ciaydailHblx BenuuuH. Koadduument nuHenHOM
koppensiund. CoBMeCTHble HAOJNIOAEHMS JIBYX BEJIMYMH. BbIOOpOUYHBIT
ko3 puIeHT Koppensuuu. Paznuune Mexny JTUHEHHOW CBSA3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHEWHAass perpeccusi, METOl HAMMEHbIIUX KBaJpaTOB.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YI'JIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MLUMK  O0yYarolmerocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJI€HA POCCUICKOIo OOUIECTBA, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUM,
MPOIEAYp TPAKIAHCKOro 00IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aUMOJICMCTBOBATh C COIMAIBHBIMM HWHCTUTYTAaMH B COOTBETCTBHM C HX
GYHKIUSMU U HA3HAYCHUEM;

2) IaTPUOTUYECKOI0 BOCIIUTAHMA

c(hOpMUPOBAHHOCTb POCCUNUCKON Ipa)KJaHCKOM UJIEHTUUYHOCTU, YBAKCHUS
K MPOLUIOMY U HACTOAILIEMY POCCUMCKON MAaTEMATHUKH, LIEHHOCTHOE OTHOLLIEHUE
K JOCTMIKCHUSIM POCCUHUCKHUX MAaTEMaTMKOB W POCCUMCKOW MAaTeMaTH4eCcKOn
IIKOJIBbI, KCIIOJB30BAaHUE ATUX JOCTHKEHUN B JPYIMX HAyKax, TEXHOJOTHSX,
chepax YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTrO Hapoja,
c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOIO TOBEICHMS,
CBSI3AHHOTO C NPAKTUYECKUM TMPUMEHEHUEM JOCTHXKEHUW HAyKh W
NEATEIbHOCTBIO Y4EHOrO, OCO3HAaHUE JIMYHOINO BKJIAJa B IIOCTPOCHHUE
YCTOMYHMBOTO OyayIIEero;

4) 3cTeTHY€eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYAs 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ad, pelieHui, paccyXaeHuu,
BOCIIPUMMYHMBOCTb K MATEMATUYECKUM aCIIEKTaM Pa3JINuHbIX BUIOB UCKYCCTBA;

5) pu3nvUecKOro BOCIUTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUS TNPUMEHITh MaTeMaTUYeCKHe 3HaHMS B
UHTEpecax 370poBOoro u Oe3omacHoro oOpaza KU3HHM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0POBbIO (370pOBOE IMHUTaHUE, COAIAHCUPOBAHHBIMI
PEXHUM 3aHSATUN U OTIIbIXA, PEryJsipHasl PU3NYecKasi aKTUBHOCTh), PU3NUYECKOe
COBEPIIECHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-0310pPOBUTENBHOMN
NEATENbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIOOUs, WHTEPEC K
pasnuYHBIM _ chepaM  NPOQECCHOHANBHON  JICSITENBHOCTH, —CBSI3aHHBIM _ C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynyuiel mnpodeccud W peain30BbIBaTh COOCTBEHHBIE KWU3HEHHbBIC TUIAHBI,
FOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTEMATUYECKON HAIIPaBI€HHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh AKOJOTHYECKON KYIbTYphl, TMOHUMAHHE BIUSHUS
COLIMAIbHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE IPUPONHOU W
COLIMATbHON CpeIbl, OCO3HaHUE TIJI00AIBHOIO XapakTepa OSKOJIOTHYECKHX
npo0JieM, OpUEHTAIMSI HAa TPUMEHEHNE MAaTEMaTUUYECKUX 3HAHUUN NI PElICHUs
3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpepl, INTAHUPOBAHKUE MTOCTYIKOB U OLIEHKH UX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOILIEN CPEbI;



8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OONICCTBEHHOM MPAaKTUKHU, [MOHUMAaHUE
MaTeMaTUYECKOM HayKHh Kak cepbl 4eOBEUECKON NeATeNbHOCTU, ITANoB €€
pPa3BUTUS M 3HAYMMOCTH JJIsl PA3BUTUS I[MBWIM3ALIUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KyJIbTypoll Kak CpeICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJVMBUAYAJIbHO U B TPYyIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE eiiCTBUS

ba3oBble jiornueckue 1eicTBUA:

BBISIBIISITh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATUSIMH, (OPMYIUPOBATH
OIpEIETICHUS MOHSTHUH, YCTaHABJIMBATh CYILECTBEHHBIN pHU3HAK
KJaccu(UKanuy, OCHOBaHUSA i OOOOINEHHs] U CPaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN34;

BOCIPUHMMATh, (OPMYJIUpPOBATh M  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISITh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEUHs B PaKTax, JaHHBIX, HAOIIOJACHUIX U YTBEPKICHUAX, IPeIararh
KPUTEPUHU JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNH;

JieJIaTh BBIBOJIbI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AENYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUI 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEpXKJIEHUN (MpsiMbIE M OT NPOTUBHOIO), BBICTpaUBaTh APryMEHTAIIHIO,
OPUBOJIUTh TPUMEPbl W  KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJIbL;

BbIOMpATh CIOCOO pelieHuss Yy4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbBIOMpAaTh HauOojlee MOAXONAIMN ¢  Y4€ToM
CaMOCTOSITEIIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKkHue A1eCTBUSA:

UCIIOJIb30BaTh BONPOCHI KAK HMCCIIEIOBATEIbCKAN MHCTPYMEHT ITO3HAHUA,
(GopMynupoBaTh  BONPOCHL,  (PUKCHUpYyIOIIME IPOTUBOpEUYUE, MpodIIEMYy,
yCTaHaBIUBaTh UCKOMOE U JaHHOE, (OpMHUPOBATh TMIOTE3Y, APIYMEHTUPOBATh
CBOIO IIO3ULINIO, MHECHHE;

IPOBOJUTH CaMOCTOATEIBLHO CIUTAHWPOBAHHBI DKCIIEPUMEHT,
UCCIIEZIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
ABJICHUS, TPOIECCA, BBIABICHUIO  3aBUCHUMOCTEH  MEXIy OOBEKTaMH,
SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYJIMPOBATh 0OO0OIIEHUSI U BBIBOJIBI 110 pe3yJibTaTaM
NpOBEAEHHOIO HAOJIOJEHUS, MCCIEAOBAaHUSA, OLICHUBATh JOCTOBEPHOCTH
HOJYYEHHBIX PE3yNbTaTOB, BBIBOAOB U 0000IIEHUI];

IPOrHO3UPOBATH BO3MOYKHOE pa3BUTHE IpOLECCA, a TAKKE BBIIBUIaTh
IPEAIIONIOXKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISIBJISITH J1e(pUUUTHl UH(OpPMALMU, JaHHBIX, HEOOXOIMMBIX ISl OTBETA
Ha BONPOC U JUIS PELICHUS 3a1a4H;



BBIOMpAaTh  HMH(OpPMAIMI0O W3  UCTOYHUKOB  DPA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATH3UPOBATH M HMHTEPHIPETHPOBATH HHPOPMALHIO
pa3IUYHBIX BUAOB U (POPM NPENCTABICHHUS;

CTPYKTYPUpPOBaTh WH(OpMALUIO, MPEACTABIATh €€ B pa3IMUHbIX (hopmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaJEKHOCTh uH(popMaLu o CaMOCTOSITENIEHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCaJbHbIe Y4eOHbIC 1eHCTBUSA

Oo0menne:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBAaTh CYXKIEHHUS B COOTBETCTBUU C
YCIIOBHMSIMH U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MMOTYYEHHBIN pe3ybTar;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOsieMbl, pelmaeMoi 3ajauyM, BBICKA3bIBaTh HJEH, HAIEJEHHbIE Ha IIOUCK
pEILIeHMs], COMOCTABIATh CBOM CYXKJIEHUS C CYXACHHSIMHU APYTHX YYaCTHHKOB
auanora, OOHapyKMBaTh pa3JIMuUe U CXOJCTBO MO3UIIMI, B KOPPEKTHON Qopme
(GopMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

OpE/ICTaBlIATh  pe3yjbTaThl  pPELIEHUs  3aJauyd,  OKCIEPUMEHTAa,
UCCIJIEIOBAHUs, MPOEKTA, CAMOCTOATEIBHO BbIOMpATh (QOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAU U OCOOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NelHCTBUA

Camoopranu3anus:

COCTaBJIATH TUIAH, aJITOPUTM PEIICHUS 3aa91, BRIOUPATh CIIOCO0 pelieHuUs
C y4éTOM HMCIOIIMXCSI pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BApHWAHTHI PEIICHWH C YYETOM HOBOWM
UHGOpMALIIH.

CaMOKOHTPOJIb, SMOIHOHAJIBHBII HHTEJJIEKT:

BJaJeTh HaBBbIKAMHU TIO3HABATEILHOW pPEQIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX MPOILIECCOB, HUX PpE3YJIbTaTOB,
BJQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3ynbTara
pelIeHHs] MaTeMaTU4eCcKOoi 3a1auu;

NOpeBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3a/lauyd, BHOCUTb KOPPEKTHUBbI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBICHATH
OPUYMHBI  JIOCTMDKCHHMS WM HEJIOCTHKEHUS PEe3yJabTaTOB JIEATEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh W HWCIOJNIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW  H
UHAUBUYaTbHON pabOThl MpU peHIeHUH Y4eOHBIX 3a/iad, MPUHUMATH IIEIb
COBMECTHOM JIeATETbHOCTH, IUIAHUPOBATh OPraHU3aIlUMI0 COBMECTHOM paboTHI,
pacnpenensTh BUIbl padoT, JOroBapuBaThCs, 00CYXKAATh MPOIECC U Pe3ybTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMbD» U WHBIE), BBIMNOJIHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOU JACHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OIEHHUBAThH
KauyeCTBO  CBOEr0 BKJaJa B  OOmMUH  MPOAYKT 1O  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.



HPEIMETHBIE PE3YJIBTATDI

K xonny 10 knacca oOyyaromuiicss HAy4UTCS:

CBOOOJHO ONMEpUPOBATh MOHATUAMM: Tpad, TIOCKUM rpad, CBA3HBIN rpad,
nyTh B Tpade, 1enb, UUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOrO
AKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATH MOHATHUSAMU: CIYYalHBIA SKCHEPUMEHT (OIBIT),
CllydyailHOE COOBITHE, SJEMEHTApHOE CIydailHO€ COOBITHE (DJIEeMEHTAPHBIN
MCXOJ) CIIy4ailHOrO OIlbITa, HAXOAUTh BEPOATHOCTH COOBITUH B OMNBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaXoIuTh M (OpMyIupoBaTh COOBITUA: TIEpeceYeHue, OObEIUHEHHE
JAHHBIX COOBITUH, COOBITHE, NPOTHUBOMOJIOXKHOE JIaHHOMY, HCIOJIb30BaTh
auarpaMMbl  OWjepa, KOOPAMHATHYIO MpAMYKO Uil pelleHds  3ajad,
[OJIb30BAaThCSl (POPMYJION CIIOXKEHUSI BEPOSITHOCTEN JJIA BEPOSITHOCTEW IBYX U
TpeX CIIy4alHBbIX COOBITHH;

ONEepUpOBaTh  MOHSATUSMHU:  YCJIOBHAs  BEPOSATHOCTb,  YMHOXKEHUE
BEPOATHOCTEN, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOrO SKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI C MOMOIIBIO MpaBUiia YMHOXKEHHUA, JepeBa
CIIy4ailHOrO OIbITa, MUCIOJb30BaTh (HPOPMYIY MOITHOU BEPOATHOCTH, (HOPMYITY
baiieca npu pelienun 3aaad, onpeaensiTh HE3aBUCUMOCTb COOBITUM 110 hopMyIie
U TI0 OpraHu3ally CIIY4alHOr'0 SKCIIEPUMEHTA,

OPUMEHSITh M3Y4YEHHbIE KOMOMHATOpPHBIE (DOPMYIIBI JJI MEpPEeUUcIeHUs
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIY4ailHOT'O OIbITa, PEIICHUS
3a/1a4y 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: OWHAPHBIM CIy4alHBIA  OMBIT
(ucnblTaHKe), yCIeX W Heyllaya, He3aBUCUMbIE UCTIBITAHUS, CEPUsl UCIIBITAHUM,
HaXOJUTh BEPOSTHOCTH COOBITUI: B CEpUM UCHBITAHUM 7O MEPBOro ycrexa, B
CepHH UCTIbITAaHUN bepHyIuIu, B OMbITE, CBSI3aHHOM CO CIIy4allHBIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIIEpUpPOBATH HOHATUAMMU: ciy4aiiHas BEJINYMHA,
pacrnpeneneHue  BEpOSTHOCTEH, JauarpaMMa  pacrpeneicHus, OuHapHas
cilydaiiHasi BEJIMYMHA, TEOMETPUUECKOE, ONHOMHUAIILHOE PACIPEIEIICHUE;

OIIEpUpPOBAaTh MOHATHUIMHU: COBMECTHOE PaCIIpPENENICHUE ABYX CIy4YalHBIX
BEJIMYMH, MCIIOJIb30BATh TaOJIMIy COBMECTHOI'O pacHpeiesieHus IBYX
CIIy4allHbIX BEJIMYMH [UIS BBIICICHUS PACHPEIEICHUS KaKIOW BEJIMYUHBI,
OIpeNeNICHUs] HE3aBUCUMOCTH CIIy4allHBIX BEJIWYMH;CBOOOJHO OINEPUPOBAThH
HOHITHEM MaTEMaTUYECKOTO OKHJaHUs CIIy4alHOU BEJIUYMHBI
(pacnpenenenus), NPUMEHATh CBOWCTBA MAaTEMaTHYECKOI'O OXHUJIAaHUSA TpHU
pELlIeHUU 3a]a4, BBIYUCIATH MaTEMaTHYECKOE OXXKHJaHWE OMHOMUAIBHOIO U
reOMETPUYECKOr0  paclpesesieHnid; CBOOOJHO ONEpUpOBaTh IMOHATHIMMU:
IUCHEPCHs], CTAHJAPTHOE OTKIOHEHUE CIIy4allHOM BEJIWYMHBI, NPHUMEHSITH
CBOMCTBA JUCHEPCUM CIy4yallHOW BEIMYMHBI (paclpeneseHus) MpHU pelieHun
3a/1a4, BBIYUCIIATH JUCIIEPCHIO U CTAaHAAPTHOE OTKJIIOHEHUE M€OMETPUUYECKOIO U
OMHOMHAJIBHOTO pacipe/elIeHHH.

K xoniy 11 kiacca o0y4aromuics HayquTcst:

BBIUUCIISITH BBIOOPOYHBIE XApAaKTEPUCTHUKUM IO JAaHHOW BBIOOpPKE U
OLICHMBATh XAapaKTEPUCTUKU TEHEPAJIbHOM COBOKYIIHOCTM JaHHBIX IIO
BBIOOPOYHBIM  XapakTepucTukaM. OIleHHBAaTh BEPOATHOCTH COOBITHM U
OPOBEPATH MPOCTEUIINE CTATUCTUYECKUE THUIIOTE3bI, MOJNb3YSACh W3YYEHHBIMU
pacnpeneneHUsIMY;



IIPUBOAUTE  IPUMEPBHl  3a4ad, [OPUBOMAIIMX K  IIOKA3aTEIbHOMY
pacupeneneHuo, 3anad, MPUBOASIIMX K HOPMAIBHOMY DPACIPEEICHUIO.
OnepupoBath NOHATUAMU: (PYHKIHS IUIOTHOCTH BEPOSTHOCTU MOKA3aTEIBHOIO

pactipeneneHusi,  QYHKIUS  TUIOTHOCTA  BEPOSITHOCTH  HOPMAJIBHOTO
pactipeneneHusi,  (QyHKIUA  I[JIOTHOCTH W CBOMCTBA  HOPMAJIBHOTO
pacnpeneneHus;onpeacisiTh Kod(ppunreHT JIMHENHOU KOppESLNH,

BBIOOPOYHBI ko3 puLeHt KOPPEJSILUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOorpaMMbl

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

daekTpoHHble (LndpoBbIE)
o0pa3oBaTe/ibHbIE pecypchl

DneMEeHThl TEOPUH
rpagos

CrnydaifHble OTIBITHI,
Cly4aliHbIe COOBITUS U
BEPOSITHOCTH COOBITHIT

Onepanuu Haj
MHO>KECTBaMHU U
coObiTusiMH. Cr0XKeHne
1 YMHOKEHHE
BEPOSTHOCTEM.
VYcnoBHas BEPOSATHOCTD.
HeszaBucumeble coObITHs

DJIEeMEHTBI
KOMOWHATOPHKHU

Cepuu
MIOCJIEI0BATEIbHBIX
WCIIBITAaHUH.
Hcnertanus beprymnn.
Cayuaiinslii BEIOOp U3
KOHEYHOM




COBOKYITHOCTH

City4yaliHble BEJIMYUHBI

U pacrpeesicHUs

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KUIACC

Ne
n/
n

HaumenoBanue
pa3iesioB u TeM
MpOorpamMmbl

KoanuyecTBo 4acos

Bcero

KonrtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTpOHHBIE (HH(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

3aK0oH OONBIINX
qucell

JIEMEHTEI
MaTeMAaTHYECKOI
CTAaTUCTUKU

HenpepeiBHble
CIIy4aiiHbIe BEJIUYUHBI
(pacnpenenenus),
MoKa3aTeabHOE U
HOpMaJIbHOE
pacnpeenenus

Pacnpenenenue
[Iyaccona

CBs13b MEXIY
CIIy4aiiHBIMHU
BEJIMYMHAMU

O06001EeHne 1
cucTeMaTu3alus
3HAHUU

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne

n/
n

Tema ypoka

Kosaun4gecTBo yacoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3yUYeHust

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3HbI rpad,
NIPEJCTaBICHHE
3aJ[a4M C TIOMOIIBIO

rpada

Crenenn
(BaJIGHTHOCTBD)
BepuHel. [IyTh B
rpage. Llenu u nuKmb

I'pads! Ha MIOCKOCTH.
JlepeBo ciydaitHOro
JKCIIEPUMEHTA

Cnyyaiinbie
IKCIEPUMEHTHI
(OIBITHI) U CITy4aiiHbIE
COOBITHSI.
OnemeHTapHbIe
COOBITHS (MCXOIBI)

BepositHOCTB
CITy4altHOTO COOBITHSI.




BepositHocTH
COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU
3IIEMEHTapHBIMU
COOBITHSIMH

BepositHOCTB
CITy4altHOTO COOBITHSI.
BepositHocTH
COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMHU
3J€MEHTapHbIMU
COOBITUSIMU

[Tepeceuenue,
00beIUHEHHE
MHOXECTB U COOBITHIA,
MIPOTUBOIIOIOKHBIE
coObITusa. Popmyna
CIIOKEHUS
BEPOATHOCTEHN

YcnoBHas
BEPOSITHOCTD.
YMHO)EHHE
BEPOATHOCTEMN.
dopmyna ycIoBHOU
BEPOSITHOCTH

VYcnoBHas
BEPOSATHOCTb.




YMHOXEHNE
BEpPOSITHOCTEM.
dopMyiia yCI0BHOU
BEPOSATHOCTH

10

dopMyiia oIHOU
BEPOATHOCTH

11

®opwmyna baiieca.
He3aBucumrie
COOBITHA

12

KomOunaropHoe
MIPABUIIO0 YMHOKEHHS.
[TepectanoBku 1
bakTopuan

13

Yucno coueTanuii.
TpeyronpHuk [lackans

14

dopmyna OuHOMaA
HeroToHa

15

KontponeHas padora
Nel: "T'padmwr,
BEPOSITHOCTH,
MHOYKECTBA,
KoMOuHaTOpUKa"

16

bunapub1it
CIIy4alHBINA OIBIT
(ucmpITaHKE), yCTIeX U
Heyzaaya.




HezaBucumeie
ucneltanus. Cepust
HE3aBHCUMBIX
HUCHBITAHUN 10
MEepBOro ycrnexa

17

Cepust HE3aBUCUMBIX
HUCIBITAaHUN 10
MEepPBOro ycrnexa

18

Cepust HE3aBUCUMBIX
ucnblTanuil beprymm

19

CnyyaitHbslii BEIOOD U3
KOHEYHOM
COBOKYITHOCTHU

20

IIpakTtuueckas padora
C UCIIOJIb30BaHUEM
JIEKTPOHHBIX TaOJIHI]

21

Cnyyaiinasi BeTMYMHA.
Pacnpenenenue
BEpPOSITHOCTEM.
Juarpamma
pacrpeneneHus

22

Onepanuu Hajg
CIIy4YalHbIMHU
BEJIMYMHAMHU.
[Ipumepst
pacnpeneeHu.




bunapnas ciydaitnas
BEJINYMHA

23

I'eomerpuueckoe
pacnpeneieHue.
bunomuanbsHOE
pacnpeneeHue

24

MaTreMaTHYeCKOE
OXXHMJIaHUE CIy4aitHOMN
BEJIUYMHEL.
CoBMecCTHOE
pacrpezeseHue IByxX
CITy4JalHBIX BEJTUIUH

25

HezaBucumsie
CIly4aiiHbIe
BeJimunHBl. CBOIICTBA
MaTeMaTUYECKOIO
OXKHUIAHUS.
MarteMaTudeckoe
OKHJIaHWE OMHAPHOM
CIIy4aiiHOM BEJIUYMHBI

26

MartemMaTudeckoe
O0XKUJIaHUE
F€OMETPUUYECKOTO U
OMHOMUAJILHOLO
pacrpeaeeHui

27

Hucniepcus u
CTaHJapTHOE




OTKJIOHCHHC

28

Hucnepcust OuHapHOM
CIIy4ailHOUM BEJIMYMHBI.
CaoiicTBa nucnepcuun

29

Maremarnueckoe
OKUJIaHUE
MIPOU3BEICHUS U
JUCTIEPCUSI CYMMBI
HE3aBHCHMBIX
CIIy4aiHbIX BEJIMYHH

30

Jucnepcus
OMHOMHUAJILHOTO
pacmpeeneHus.
[IpakTrdeckas pabora
C HCIOJIL30BAaHUEM
AJIEKTPOHHBIX TaOJIHUIL

31

Hucnepcus u
CTaH/IapTHOE
OTKJIOHCHHE
T€OMETPHUECKOTO
pacrpeeyieHusl. .
[IpaxTrueckas pabora
C UCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHIL

32

O0600611IEHNE U
cucTeMaTu3alus
3HAHUU




33

KonTponbhas pabora
Ne2: "UcnblTanus
bepuymn.
Crnyuyaiinble
BEJIMYMHBI U
pacrnpeneneHus"

34

O06001IeHNEe U
cCUcreMaTtmnui3aisia
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KUIACC

Ne

~

Tema ypoka

KoanuecTBo yacoB

KoHTpo/ibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHH S

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto UeOnimiena.
Teopema YeOrbiiena.
Teopema bepnymnu. 3akoH
OO0JIBIIKX YUCE

Hepasencto YeObImena.
Teopema YeoOplmena.
Teopema bepnymu. 3akon
OOJIBIINX YUCET

Hepasencto UeOnimiena.
Teopema YeoOrbiiena.
Teopema bepnymnu. 3akoH
OO0JIBIINX YUCE

Br160opouHbIii MeTO
HUCCIIEIOBAaHUU

[TpakTrdeckas padora ¢
HCIIOJIE30BAHUEM
ANEKTPOHHBIX TAOJIHIIT

I'enepanbHas
COBOKYIIHOCTb U CIlydalHas




BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTUKAMH.
Onenka cpetHero u
JIACTIEPCUU TEeHEPATBHOM
COBOKYITHOCTH C TTOMOIIIBIO
BBIOOPOYHBIX
XapaKTePUCTUK

I'enepanbHas
COBOKYITHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTHKAMH.
OreHka cpesiHero u
JMCTIEPCUU T€HEPATBbHOM
COBOKYITHOCTH C TIOMOILIBIO
BBIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEPOSITHOCTEN
COOBITHI 11O BEIOOpKE

Craructuueckas Tunoresa.
[IpoBepka mpocTenmumx
TUIIOTE3 C TTOMOIIBIO
CBOMCTB M3y4YEHHBIX
pacnpeneeHui

10

CratucTudueckas rurnoTesa.
[TIpoBepka mpocTenmmx




TUIIOTE3 C TIOMOIIBIO
CBOMCTB U3y4YEHHBIX
pacnpeneneHui

11

[paktuyeckas pabota ¢
UCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOIIHIL

12

[Ipumeps! HEeNPEPBIBHBIX
CITy4alHBIX BEJTMYHUH.

O yYHKIMS TIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE
pactpezenenue. [Ipumepsl
3a/1a4, IPUBOISAILHNX K
IIOKAa3aTeJIbHOMY U K
HOPMAaJILHOMY
pacrpenciIeHusIM

14

@yHKIMS ITIOTHOCTH
BEPOSITHOCTH
[I0Ka3aTEIbHOT 0
pacnpeneneHus

15

OyHKIHS MIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacnpeeneHus

16

IlocnemoBaTeIbHOCTH
OJWHOYHBIX HE3aBHCUMBIX
coObITuii. [lpumep 3anaun,




MIPUBOAALIEH K
pacnpenenenuo Ilyaccona

17

[IpakTrueckas pabora c
HUCIIOJIBb30BaHUCM
AJIEKTPOHHBIX TAOJIHUI]

18

KoBapuanus asyx
CIIy4aiiHbIX BEJIHYUH.
Koaddurment koppensumnn

19

CoBMecCTHBIE Ha6J'IIOI[eHI/ISI
ABYX BCJIMYUH

20

Br16opounbIii
KO3 (HULIMEHT KOppesun

21

Paznuune mexny
JIMHEWHOM CBA3BIO U
MIPUYMHHO-CIIECTBEHHON
CBSI3bIO

22

JIuneiinas perpeccust

23

[pakTuyeckas pabora ¢
UCIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHUIL

24

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX C
IIOMOIIBIO Ta6J'H/II_[ n
AauarpamMmm, onucarcijibHasa
CTaTUCTHUKA

25

OTIBITHI C
PaBHOBO3MOKHBIMHU




3JIEMEHTAPHBIMA
COOBITUAMU

26

Brrunciienue BepoaTHOCTER
COOBITHH C IPUMEHEHUEM

bopmyn

27

Brlunciienue BeposTHOCTEN
COOBITHIA C TPUMEHEHUEM
rpauuecKux METO/I0B:
KOOpJMHATHAs Mpsimas,
JEpEeBO, AMarpaMma
Olinepa

28

CrnyyaiiHble BEIMUUHBI U
pacrpeneneHus

29

MaremaTtudeckoe
0KHMJaHUE CIIy4aliHOU
BEJINYHNHEI

30

MaremMaTtnueckoe
OXXHJIaHUE CITy4aitHOMI
BCIIMYMNHBI

31

KonTponbhast pabora:
"BeposiTHOCTB U
CTaTHCTHKA"

32

Brrunciienue BeposTHOCTEN
COOBITHIA C TPUMEHEHUEM
dhopmyn u rpadpuuecKux
METOIOB




Brrunciienue BepoaTHOCTER
13 COOBITH C IPUMEHEHUEM
dbopMyI u rpadUIeCcKUX

METOJIOB

CrnyyaiiHble BETMUUHBI U
pacnpeneseHus.

34 Maremarnueckoe
OKHJIaHHE CITy4alHOMN

BCINYHHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMBbI
10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOI1 Oﬁpa3OBaTeJIbHOﬁ nmporpamMmmasl CpeaHETro

pe3yJbTara o01ero oopa3oBaHus
6 Teopus BeposTHOCTEN U CTAaTUCTUKA
6.1 Uurtath ¥ CTPOUTH TAOJIUIIBI U AUATPAMMBI
6.2 OnepupoBaTh NOHATUAMHU: CpellHee apudMeTniyeckoe, Me1MaHa, HauboJbllee, HaUMEHbIIee 3HAaUeHNE, pa3Max
' MacCHBa YHUCIIOBBIX TAHHBIX
OnepupoBaTh NOHATUAMHU: CIIyYaWHBIM AKCIIEPUMEHT (OIBIT) U CIlydyallHOE COOBITHE, 3JIEMEHTapHOE COOBITHE
AJIEMEHTApHBI HCXOJ]) CJIY4alHOTO OIIBITA; HAXOJWTh BEPOSITHOCTM B OINBITaX C PABHOBO3MOXHBIMU
6.3 y4 ;
' CIIy4YallHBIMH COOBITHSIMHM, HAaxXOJUTh M CpPaBHUBATh BEPOSTHOCTH COOBITHH B HW3YYEHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX
Haxonute u QopmynupoBaTh COOBITHS: IepecedeHue U OOBEAMHEHUE JaHHBIX COOBITHH, CcOOBITHE,
6.4 IPOTHUBOMOJIOXKHOE JaHHOMY COOBITHIO; MOJB30BATHCA JUarpaMMaMu Oinepa U (GOPMYNION ClIOXKEHUsS
BEPOATHOCTEH MPH PEIICHUH 33]1a4
6.5 OnepupoBaTh MOHATHSAMM: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOJUTh BEPOSTHOCTH C
' MOMOIIbIO MPAaBUJIa YMHOKEHHS, C TIOMOIIBIO JIEpeBa CIIy4yalfHOrO OIbITa
6.6 [TpumeHsATh KOMOMHATOPHOE MTPABUJIO0 YMHOXKEHUS TP PEIICHUH 3a/1a4
OnepupoBaTh NOHATHAMM: HCIBITAHHE, HE3aBUCHUMBIC HCIBITAHUSA, CEpUS MCIBITAHMW, YCIEX W HEyJaua,
6.7 HaXOAUTh BEPOATHOCTH COOBITUH B CEPUM HE3aBHCUMBIX HCIBITAHUH JI0 MEPBOro Yyclexa, HaXOAWUTh
BEPOSITHOCTH COOBITUH B cepuu ucnbITanuii bepuymnun
6.8 OnepupoBath NOHATUAMU: CllydaiiHasi BEJIMUMHA, paclpele]IeHe BEPOATHOCTEH, JUarpaMma pacupeeneHus




11 KUIACC

won IIposepsiemMble IpeaMeTHBIEC Pe3yJIbTATBI OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMBbI CpPeIHero
TIpOBEPHEMOTO 00111ero 00pa3oBaHusA
pe3yJbTara
5 Teopus BeposATHOCTEN M CTATUCTHKA
5.1 CpaBHUBATh BEpPOSATHOCTH 3HAYEHUH CITydyalfHOW BETTMUMHBINO PACTIPEAEIIEHUIO WM C TIOMOIIBIO THarpaMm
OnepupoBaTh MNOHIATHEM MAaTEMaTHUECKOTO OXHJAHUS, TPUBOJUTH TMPUMEPbl TOro, Kak HpPHUMEHSETCS
5.2 MaTEMaTHYECKOE OXKUJAHUE CIIyYalHOM BEIMYMHBI, HAXOJUTh MATEMAaTHUECKOE OXXHUJAHUE IO JIaHHOMY
pacrpeneieHuIo
5.3 NmeTs mpeacTaBieHne o0 3aK0HE OOJBIINX YHCET
54 Nmets npeacraBieHrue 0 HOPMaJIbHOM PACHpPENCICHUN




HNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

10 KUIACC
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 [IpeacraBinenue naHHBIX C TOMOIIBIO Tabmui, u auarpamm. CpenHee apudmMeTnueckoe, MeawaHa, HaWOOJbIIee U
’ HaMMEHbIIIee 3HAYCHUS, pa3Max, TMCIIePCHs U CTaHAapTHOE OTKIOHEHHE YMCIIOBBIX HAOOPOB
CrnyyaiiHble SKCTIEpUMEHTHI (OMBITHI) U ClydyallHble COOBITHSA. DJIeMEHTapHble COOBITHS (MCX0/1bl). BeposTHOCTE ciryyaltHOTO
6.2 coObITUS. bBNM30CTH YaCTOThIM BEpOATHOCTH COOBITHH. CiydallHble ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
cOOBITUSIMH. BeposTHOCTH COOBITHI B OMBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepaunn Hax CO6BITI/£SIMI/IZ nepeceyeHue, o0beIMHEHHE, MPOTUBOIONOXKHBIE coObITHsA. Jnarpammsl Ditnepa. dopmyna
CJI0’KEHHUS BEPOATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. Y MHOXEHUE BEPOATHOCTEH. JlepeBO CilydaiHOro 3KcrepuMeHTa. PopMyiia MOJHON BEPOSATHOCTH.
' HezaBucumeble coObITHS
6.5 KombunaropHoe npaBmiio ymHOXKeHuUs. [lepectanoBku u pakropuan. Yucino coderanmid. Tpeyronbauk I[lackams. @opmyna
' ounoma HeroToHa
6.6 bunapHbIi ciiydaiiHblid ONBIT (MCIIBITAaHUE), YereX W Heyaava. He3aBucumbie ucnbitanus. Cepusi HE3aBUCUMBIX UCTIBITAHUN
' 1o niepBoro ycnexa. Cepust He3aBUCUMBIX HcTIbITaHUN bepHymiu
6.7 Ciyyaiinas BennunHa. Pactipenenenue BepositHocTel. Jlnarpamma pacnpenenenus. [IpumMepsl pacnpeneneHunii, B TOM YHCIIE

TCOMETPUICCKOCH OMHOMUAJIbHOE

11 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

5 Teopus BeposiTHOCTEN U CTaTUCTHKA
UYmcaoBbie XapaKTEPUCTUKHU CITyYaiHBIX BEJTMUMH: MATEMAaTHUECKOE OKHAaHHE, UCTICPCUS ¥ CTaHAAPTHOE OTKIOHEHHE.
5.1 [lpumepbl mpUMEHEHHs MaTEeMaTHYeCKOrO0 OXXHAAaHUS, B TOM 4HCIE B 3aJadyaX U3 IIOBCEJHEBHOW JKU3HHU.
' MaremaTiueckoe OXHJaHHEe OWHApHOM ciy4aifiHOM BeNMWYMHBI. MaremMaThdeckoe OXUIAHWE CYMMBbI CITydalHBIX
BeNM4MH. MaTteMaTudeckoe 0XKHUIaHNE U TUCTIEPCHSI TEOMETPHYECKOTO U OMHOMHAIBHOTO pacpeieIeHUH
52 3aKoH OOJIBIIMX YHCET U €r0 poJib B HayKe, MpUpoie U odmiecTBe. BEIOOpOUHBIN METO UCCIIeI0BAaHUM
53 [Ipumepbl HempepbIBHBIX cly4yalHbIX BenW4yHMH. [lOHATHE O MJIOTHOCTH pacnpeaeneHus. 3ajaud, NPUBOJAIINE K

HOpMAJIbHOMY PacCIIpCACIICHULO. Ilonsarue o HOpMAJIbHOM pacCIpCacICHUN




INPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM TPOT'PAMMBI CPEJTHET'O OBIIIEI'O OFPA3OBAHMUSI

Koa npoBepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NMPeJIMETHBIM Pe3yJibTATAM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeHero o0mero 00pa3oBaHus

Bnagenne MeromamMu J10Ka3aTeiabCTB, AIrOpUTMaMU peHICHMs 3ajady; yMeHHe (opMylIupoBaTh U
ONEepUPOBaTh TOHATUSIMU: OIpeIeNeHHe, akcuoma, TeopeMa, CJIEeACTBHE, CBOWCTBO, MpPHU3HAK,
J0Ka3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpPMYIHpPOBATH OOpaTHOE U
MIPOTUBOMOJIOKHOE YTBEP)KICHUE, TNPUBOAUTH TNPUMEPHl U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ]
MaTeMaTH4eCKOW WHAYKIWHU; MPOBOAUTH JIOKa3aTelIbHbIE PACCYXACHUS MPHU PELICHUU 3a]ad, OLCHUBATbH
JIOTUYECKYIO MPABUIBLHOCTh PACCYXICHUI; YMEHUE OTIEPUPOBATH MOHITHIMHI: MHOKECTBO, TIOAMHOMXKECTBO,
ofepanuy HaJl MHOKECTBaMHU; YMEHHUE UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JIJs ONHCaHUs
peaNbHBIX MPOIECCOB U SIBICHUN U MPHU PEHICHUH 3a7ad, B TOM YHWCJE U3 APYTUX YU4eOHBIX MPEAMETOB;
YMEHHE ONEepUpOBATh MOHATHAMH: Tpad, CBA3HBIN Tpad, AepeBo, LUK, Tpad HA IUIOCKOCTH, YMEHUE
3a/1aBaTh U OMUCHIBATH I'padbl pa3InYHBIMU CIIOCOOAMM; UCIIOIB30BaTh I'padbl MPU PEIICHUN 33124

YMeHue onepupoBaTh NMOHATHAMH: HAaTypPAJIBHOE YHUCIO, LEJI0€ YUCIIO, CTENEHb C LEJIbIM IT0Ka3aTeleM,
KOpEHb HATypPaJIbHOW CTEIEHHU, CTENEHb C PAlMOHAJIBHBIM II0KA3aTEleM, CTENEHb C JEHCTBUTEIIBHBIM
nokaszaTesniem, JjorapuM 4mcia, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO YHUCIIA, OCTATOK IO MOYIIIO,
palMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHCJIO, MHOXECTBA HATYPAJIbHBIX, LEJbIX, PalUOHAIbHBIX,
JENCTBUTENBHBIX YUCEN; YMEHHUE HCIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOIIMI JAETUTENb U
HauMeHblIee oOllee KpaTHoe, airopuT™ EBKinga mpu pemeHuu 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMM CHUCTEMAMM CUHWCJIEHMS; YMEHHUE BBINOJHATh BBIYMCIECHUE 3HAYEHWH M MpeoOpazoBaHUs
BBIP@KEHUI CO CTENEHIMH U JIorapupmamu, npeodpa3oBaHusi IpoOHO-PAIMOHATIBHBIX BBIPAXKEHUN; YMEHHE
ONEepUpPOBaTh MOHATUSAMU: TIOCJIEJA0BATENbHOCTh, apU(PMETHUecKas Mporpeccus, TIeoMeTphYecKas
mporpeccusi,  OeCKOHEYHO  yObIBaromias  TeoOMeTpUYecKas  MpOorpeccHs;  yMEHHE  3aJaBaTh




MOCTIEIOBATEIILHOCTH, B TOM YHCJIE C MTOMOIIBIO PEKYPPEHTHBIX (POPMYIT; yMEHUE OTIEPUPOBATH TOHSATHSIMH:
KOMIUIEKCHOE YHCJIO, COINPSIKEHHBIE KOMIUIEKCHBIE YHMCIA, MOIYJb M ApryMEHT KOMILJIEKCHOTO 4YHCIA,
(dbopMa 3amucu KOMIUIEKCHBIX 4HCeNl (TeoMeTpuueckasi, TPUrOHOMETpHUecKas U anredpandeckas); yMETb
MPOU3BOAUTL  apudmMeThyeckue JAEeHCTBUS €  KOMIUIEKCHBIMM  YHCJIaM{; [PUBOJUTH  MPUMEpPHI
WCIIOJIB30BAaHNsl KOMIUIEKCHBIX YHCEJ; OIEpPUPOBATH MOHATUAMM: MaTpuua 2X2 m 3X3, omnpeneinuTelb

MaTpPHUIIbI, FEOMETPUUECKHUI CMBICI ONPEACTUTEINS

Vmenue OIIEpHUPOBATE IOHATUAMU: PANHUOHAJIBHBIC, HPPAIUOHAJIIBHBIC, IIOKA3aTCJIBHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘IeCKI/IC, TPUTOHOMCECTPHUYCCKUC YPABHCHHA W HCPABCHCTBA, UX CHCTCMbI; YMCHHUC OIICPUPOBATH
HOHATUAMU:. TOXKACCTBO, TOXKACCTBCHHOC Hp€O6p330BaHI/IC, YpaBHCHHEC, HCPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ
N HCPABCHCTB, PAaBHOCHUJIIBHOCTb ypaBHeHHﬁ, HCPABCHCTB W CHUCTCM; YMCHHUC PpCIIATb YPAaBHCHUA,
HCPABCHCTBA U CUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTth YpaBHCHHUA, HCPABCHCTBA U CUCTCMBI C
napaMeTpoM; MPUMCHATL YPABHCHUS, HCPABCHCTBA, UX CHUCTCMBbI JIA PCIICHUSA MATCMATHYCCKUX 3a1a4 U
3aZla4 U3 Pa3JINIHbIX obnacrei HAYKHU U peaHLHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMH: (QYHKOHS, 4YETHOCTh (YHKIMM, NEPUOJUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTh (D)YHKIMH, MOHOTOHHOCTh (DYHKIIHMH, SKCTpeMyM (DyHKIUH, HauOoJblllee U HAaMMEHBIIIEEe
3HaYeHUs1 (YHKUUU HAa MPOMEXYTKE, HempepbiBHAsS (DYHKIMSA, aCUMITOTHI rpaduka (yHKUIUHU, TEepBas U
BTOpasi MpOM3BOAHAS (YHKIWNH, TE€OMETPHUECKUI M (U3UUECKUN CMBICI NPOWU3BOIHOM, IMepBOOOpa3Hasi,
OTIpeNIeNIEHHBIA HMHTErpa; yMEHHE HaXOIHWTh AaCHUMITOTHI Tpaduka (YHKIUH; YMEHHE BBIYUCISATH
MPOU3BOJIHBIE CYMMBI, IPOW3BEICHHs, YacCTHOTO M KOMIO3MIMU (YHKIHMHA, HAXOAWUTh YypaBHEHUE
KacaTelbHOW K Tpaduky (QYHKIHM; YMEHHE HAaXOJUTh MPOU3BOIHBIC DJIEMEHTApHBIX (YHKIWH; YMEHHE
WCTOJB30BaTh TPOM3BOJHYIO I HCCIeNoBaHHMA (YHKIWH, HAaXOIUTh HAWOONbIINE M HAaWMEHbIIHNE
3HaYeHHs (QYHKIHA; CTPOUTH Tpa)MKW MHOTOUICHOB C HWCIIOJIB30BAaHHMEM arapaTa MaTeMaTHUECKOTO
aHaJM3a; MPUMEHATH MPOU3BOIHYIO JIUISl HAXOXKIEHUSI HAWIYYIIeT0 PEUICHHUs B MPUKIATHBIX, B TOM YHCIIE
COLMATEHO-)KOHOMHYECKUX M (PU3MUECKUX 3aJadax; HAXOAWUTh IUIOUIAId M OO0BEMBI (PUTYp ¢ TIOMOIIBIO
WHTETpaja; MPUBOAWTH NMPUMEPHI MAaTEMATHYECKOTO MOACITUPOBAHHSA C TIOMOLIBI0 U GEpeHIINATBEHBIX
YpaBHEHUH




YMeHne omepupoBaTh MOHATHUSAMH: Tpaguk QYHKIUH, oOpaTHas (QYHKIHS, KOMIO3UIHSA (QYHKIUH,
TMHEWHHas QYHKOUS, KBaapaTWyHas (QYHKIWs, pamnuoHalbHass (QYHKIUS, CTeNeHHas (QyHKIH,
TpUrOHOMETpUUYecKHe (yHKUIUU, OOpaTHble TPUTOHOMETpUYECKHE (YHKIMH, T[OKa3aTelbHas U
jgorapupmuueckas (QyHKUMH; yMEHHE CTPOUTh TpapuKd HM3YYEHHBIX (YHKIUM, BBIOJIHATH
npeobpazoBanus rpadukoB GyHKIINNA, UCTIONH30BATh TPaQUKU ISl H3yUYCHHSI MPOIECCOB U 3aBHCUMOCTEH,
MIPU PEIIEHUU 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U 3a/lay U3 peasibHOM *KHU3HU; BBIpaXKaTh (popmyraamMu
3aBUCHUMOCTH MEX]ly BEJIMYMHAMMU; UCIIOJIb30BAaTh CBOMCTBA U Tpaduku (PyHKUUHN AJi pElICHUs] YpaBHEHUIH,
HEpaBEHCTB U 3aJad C IapameTpamM; M300pa)kaTb Ha KOOPJUHATHOW IUIOCKOCTH MHOXKECTBA PELICHUH
yYpaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM 4YHCIE Ha NPOLEHTHI, JOJAM M YacTH, Ha
IBW)KEHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJOTH, 3aJayd W3 00JAaCTU YNpPaBICHUS JUYHBIMU U
ceMeMHbIMU (PUHAHCAMM); COCTABIIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBUIO
3aaun, MCCIeI0BaTh IOJyYEHHOE pELIeHWE W OLIEHUBATh MPaBAONOJOOHOCTh PE3yJbTaTOB; YMEHHUE
MOJICIUPOBaTh pEealbHble CHUTyallUd Ha S3bIKE MaTEMaTHKH; COCTaBJIATh BBIPAKEHUs, YpPaBHEHMS,
HEpaBEHCTBA M UX CHCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIE0BATh MOCTPOECHHBIE MOJIENIU C UCIOJIb30BaHUEM
anrnapara anreOpbl, HHTEpIPETUPOBATH NOJTYYEHHBIN pe3ysbTaT

YMeHne omepupoBaTh MOHATHUSAMHU: CpelHee apudMeTHueckoe, MeAraHa, HauOoJblllee W HAMMEHBIIIEe
3HAa4eHUs, pa3Max, JUCIEpPCHs, CTaHAAPTHOE OTKIIOHEHUE 4YHUCIOBOIO Ha0Opa; yMEHHE U3BJIEKaTh,
WHTEPIPETHPOBATh MHPOPMALMIO, TPEJACTABICHHYI0 B Ta0nMuax, Ha JAMarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWMCTBA pEAIbHBIX MPOIECCOB M SIBJICHUI; MPEACTABIATh MHPOPMALHUIO C TOMOIIBIO
TaOJUI] ¥ JHUarpamMM; MCCIeI0OBaTh CTATHCTUYECKUE JTaHHbBIE, B TOM YHCJIE C MPUMEHEHUEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; IpadUMUyecKd HCCIEI0BAaTh COBMECTHbIE HAOIIOJCHHUS C MOMOIUIbIO
JIMarpaMM pacCerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA OMBIT U CIy4yallHOE COOBITHE, BEPOSITHOCTH CIY4aliHOTO
COOBITHSI; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOIb30BAHHEM TpaHUuecKux METOAO0B; MPUMEHSITh
(hOpMyIbI CIOKEHHUSI U YMHOXKEHUSI BEPOSITHOCTEH, (OpMyNy MOTHOM BEpOATHOCTH, Gopmyny bepHysmiu,




KOMOMHATOpHBIE (aKThl M (POPMYIIBI, OIICHUBATH BEPOSTHOCTH PEAbHBIX COOBITHI; yMEHUE ONepUPOBAThH
MOHATHUSIMU: CllydaiiHasi BEIMYMHA, paCIpeeIeHUE BEPOSITHOCTEN, MAaTEMAaTUYECKOE OXKHIaHNeE, JUCTIEPCUs
U CTaHAAPTHOE OTKJIOHEHHE CIy4aiiHON BEIMYMHBI, PYHKIIMH paclpeneseH s U IUNIOTHOCTU PaBHOMEPHOTO,
MOKA3aTeJIbHOr0O M HOPMAJBbHOTO pACHpelesieHH; YMEHHE HCIOJIb30BaTh CBOMCTBA HM3YyYEHHBIX
pacnpeneneHuid Uid pelleHus 3ajady; 3HAKOMCTBO C MOHSTUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE NPHUBOJUTH MPUMEPHI MPOSABICHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEpUPOBATH MOHSATUSMU: COUYETAHUE, MEPECTaHOBKA,
YHCJIO COYETaHUM, YUCIIO NepecTaHOBOK; OMHOM HpIOTOHA; yMeHue NMpUMEHSATh KOMOMHATOPHbIE (aKThl U
paccyXaeHus I pelleHus 3ajay; OLIEHUBATh BEPOSTHOCTU pPEAJNbHBIX COOBITHI; COCTaBJIAThH
BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATh NOJYUECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA
yIiia, IIOCKUHA yroJj, ABYIPaHHbIM yroi, TpEXIpaHHbIM yroJi, CKpelMBarolecs npsMble, MapalaeabHOCTh
U TEepPHEHIUKYIIPHOCTh NPSAMBIX M IJIOCKOCTEH, YroJll MEXIy HpSMBIMH, Yroid MEXAy MpsIMOH H
IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMM, PACCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY
NPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHHE MCIIOJIb30BaTh NPH PEIICHUH 3a7ay U3ydEeHHBIE
(bakTel ¥ TEOpeMbl IIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTH
MaTEMaTHYECKHE MOZENIN C IOMOIIBI0 FEOMETPUUECKUX NOHATUH U BEJIUYMH, PEILATh CBA3aHHBIE C HUMU
MIPAKTUYECKHE 3a]aun
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAL (GUTYpBl, 00BEM (UTYpBI, MHOTOTPAHHUK, MPABUIIBHBINA
MHOTOTPaHHHUK, CEYeHHWE MHOTOIpaHHHMKa, KyO, mapajieNnenunen, MNpu3Ma, NOupamuia, ¢urypa u
MOBEPXHOCTh BpallleHHs, LWIMHAP, KOHYyc, Immap, cdepa, miomans cdepsl, IUIOMAAb MOBEPXHOCTH
MUPaMHJIbI, TPU3MBI, KOHYyCa, LMIUHAPA, 00bEM KyOa, MPSIMOYTOJIBHOTO Mapaiiesienurnena, TUpaMubl,
MIPU3MBI, IWINHIpPA, KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEYCHHs KOHYCa U IUIMHAPA, NapaljIeIbHbIC
OCH WJIM OCHOBAHHIO, CEYEHHE 11apa, MIOCKOCTh, Kacaroulasics chepsl, WINHIPA, KOHYCa; YMEHNUE CTPOUTh
CEYEeHHE MHOTOI'paHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYpbl U IOBEPXHOCTU BpPALEHUSI, X CEUEHMUS], B

TOM YHCJIE C MOMOUIbIO AJIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHSATh CBOWCTBA N€OMETPUYECKHUX (uryp,




CaMOCTOSITEIEHO (POPMYIIMPOBAThH OTNPENEICHUS M3y4aeMbIX (DUTYp, BBIABHTATh THIIOTE3B O CBOWCTBAX H
MpHU3HAKaX TEOMETpPUYECKHX (Quryp, OOOCHOBBIBATH WJIM ONPOBEpPrarh MX; YMEHHE MPOBOIUTH
kinaccupukanuio (GuUryp Mo pasIuyHBIM MpPU3HAKaM, BBINOJIHATH HEOOXOAWMBIE JOMOJHUTEIbHbIE

MTOCTPOCHUS
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YMeHHe onepupoBaTh MOHSATHSIMHU: JBMKEHHE B MPOCTPAHCTBE, MapaJUICIbHBIN MEPEHOC, CHMMETPHUS Ha
IJIOCKOCTH M B TIPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHWe TMOA0OUS, MOJAO0HBIE (HUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M TOMOO0HBIE (GHUTYpPHl, B TOM 4YHCIE B TPHUPOJE, HCKYCCTBE, apXHUTEKTYpE;
WCIIOJIh30BaTh T€OMETPUUYCCKUE OTHOILICHHS MPH PEIICHHM 3alad; HaXOIUTh T'€OMETPHUYCCKUE BEITUUMHBI
(nwHA, yroj, miomanb, 00BEM) MPH pENICHUH 3ahad U3 JIPYruX Y4eOHBIX TPEJAMETOB U U3 peallbHON
KHM3HH, yYMEHHE BBIYUCISATH T'COMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, ILIOIIAThL
MMOBEPXHOCTH), HCTOJNB3Yysl HW3ydeHHbIC (OPMYJIBI W METOJbl, B TOM UYHCJE: IUIOMAh ITOBEPXHOCTH
MUPaMHUIB, IPU3MBI, KOHYCa, IWITHHIPA, TUIOHIaas chepbl; 00BEM KyOa, IPsSIMOYToIbHOTO Mapaljieenuresa,
MPaMHUIBI, TPU3MBI, IIWJIMHAPA, KOHYCA, [Iapa; YMEHHE HAXOAUTh OTHOIICHHE 00hEMOB TIOTOOHBIX (DUTYP
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YMeHue onepupoBaTh IMOHATUSAMU: IPSIMOYIOJIBHAsE CUCTEMa KOOPAMHAT, BEKTOp, KOOPIHMHATHI TOYKH,
KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YHCIIO, PA3JIOAKEHUE BEKTOPA 0 Oa3ucy,
CKaJsIPHOE IIPOU3BEICHUE, BEKTOPHOEC IPOM3BEICHUE, YroJl MEXAY BEKTOPAMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METON I PELICHHS T€OMETPHYECKMX 3aJad W 3a/1ad JPYrux y4eOHBIX

MPEIMETOB
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YMenue BbIOMpaTh MOAXOIALINI METOJ JUIsl PelIeHUs 3aJadyd; NOHMMaHUWE 3HAYUMOCTH MAaTeMaTUKHU B
W3Y4YeHUU MPHUPOJHBIX W OOIIECTBEHHBIX IPOLIECCOB U SBJICHMI; yMEHHME pacClO3HaBaTh IPOSBIICHUE
3aKOHOB MaT€MaTUKHU B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHI MaTEMaTHUECKUX OTKPBITUI POCCUNCKON

1 MUPOBOM MaTEMAaTUYECKOM HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucna v BBIYUCTICHUS
1.1 Harypanpusle u neinsie yncna. [Ipu3Haku A1eIMMOCTHY LEJIBIX YHCEI
1.2 Parmonanbheie unciaa. OOBIKHOBEHHBIE U JECITUYHBIE TPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE NIEPUOINIECKHE APOOH
1.3 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH HAaTypalbHOM CTETIEHU
1.4 Crenens ¢ 1enbM nokasaresneM. CTeneHb ¢ palloHaIbHBIM NoKa3aTenaeM. CBOMCTBA CTENEHU
1.5 CuHyC, KOCUHYC U TaHT€HC YHMCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apPKTAaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypajabHbIE JOrapru(Mbl
1 JeiicTBuTenpHble Yncia. ApupMETHYECKHE ONEpaly C ACHCTBUTEIHHBIMU YuCIaMu. [IpuOmmkEéHHbIE BBIYMCICHHS,
7 IIpaBHJIa OKPYTJICHUS], IPUKKUJIKA U OLIEHKA Pe3yJbTaTa BIYMCICHUN
1.8 [Ipeobpa3zoBanme BhIpaKEHUI
1.9 KomrmuiekcHele uncna
2 VYpaBHEHUs 1 HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIiOHAIbHBIE YPAaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
2.3 TpuroHomerprueckue ypaBHEHHUs
2.4 [oka3zaTenbHble U JTOrapuPMUUECKUE YPaBHEHHS
2.5 Lensie u 1poOHO-palMOHATEHBIE HEPABEHCTBA
2.6 HppaunroHanbHble HEPABEHCTBA

2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA




2.8 TpuroHomerpruueckue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl IMHEWHBIX YpaBHEHUN. OnpenennTens MaTpHULbI
3 OyHKIMU U TpaduKu
31 OyHK1MA, crnocodsl 3amanus ¢GyHkiuu. ['padux (yaxkumn. B3zanmao oOpatnple ¢yHKkmmmu. YETHBIE W HEUYETHBIC
] dbynaknuu. [lepuonnueckue GyHKIUN
OOGnactb ompeneneHuss W MHOXKECTBO 3HaueHMid QyHKuuu. Hymn ¢yskuouu. IlpomexyTku 3HAKONOCTOSHCTBA.
3.2 [IpomexxyTK MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U MUHUMYMbI QyHKIUU. Hanbonpliee u HauMeHblee 3HaYCHUE
(GYHKIMU Ha IPOMEKYTKE
Crenennast ¢GyHKIMS ¢ HATypaJdbHBIM U 1I€NbIM mMoka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS n-ou
33 CTETICHU
34 Tpuronomerpuueckue GyHKIMU, UX CBONCTBA U TpapuKu
3.5 [Toka3zatenbHas u gorapudmuyueckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku pazpsiBa. AcuMntoTsl rpadukoB ¢GyHkiui. CBoiicTBa (pyHKINN, HETPEPHIBHBIX HA OTPE3KE
3.7 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIIEN0BATEIbHOCTEN
3.8 ApudmeTtnueckas U reoMerpuueckas rnporpeccuu. Gopmyna ciI0KHBIX MPOLIEHTOB
4 Havana maremaTnueckoro aHannsa
4.1 [pousBonnas Gynkuuu. [Ipon3BoHbIE 3IeMEHTAPHBIX (HYHKIUN
49 [IpuMeHeHne MPOU3BOIHON K UCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxienue HanboIbIero u
' HAMMEHBIIEr0 3HAaYeHUs! PYHKIIMH HA OTPE3Ke
4.3 [TepBooOpaznas. Materpan

MHuokecTBa 1 J1oruKa




5.1

MHoXecTBO, ornepaly Haj MHOXecTBaMu. [luarpamMmmsl Diiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpasHuku
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 Koopaunats! 1 BEKTOpPEI
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