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MNOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTAaTUCTHKA» YIIyOJIEHHOTO YpPOBHS
SBIISIETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOTO YyueOHOro Kypca
yriayOnEHHOTO ypOBHS Ha YPOBHE CpeAHEro o0uiero ooOpazoBaHus. YueOHbIN Kypc
npeaHa3HavyeH sl opMUpOBaHUS Y OOYyHAOIIMXCS CTATUCTUYECKON KYJIbTYpbl U
MOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEN KAK MATEMaTUYECKOTO MHCTPYMEHTA IS
W3Y4YCHUS] CIIy4alWHBIX COOBITHMH, BEIWYMH W TpolieccoB. [Ipu m3yueHun Kypca
oOoramaroTcst MpeAcTaBileHUs oOOydaroluxcs O METOoJax HUCCIEIOBaHUs
M3MEHYMBOIO MHpa, pPa3BUBAETCS [OHMMAHHME 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJNOB IO3HAHMS KaK HEOTHhEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HaIlpaBI€HO Ha 3aKpeluieHue 3HaHul,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE NPEACTABICHUNA O CIyYallHbIX BEJIUYMHAX M B3aMMOCBS3IX MEXKIY
HUMHU Ha BaXXHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOILIETO
mupa. B pesynbrate y 00ydaromuxcs JOHKHO chOpMUPOBATHCS MPEICTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MaTEMAaTUYECKUX MOJIEISAX, UCIOJIb3YEMbIX
JUIS ~ ONHUCAHHWS  AHTPOIIOMETPUYECKUX M JIeMOrpauMuecKux  BeJIHYHH,
HOTPEIIHOCTEH B pa3IMYHbIE POJAAa HU3MEPEHHSX, IJIUTEIHOCTH 0€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOLIECCOB
B oOmecTBe. YUeOHbIH Kypc sBIseTcsl 0a30il JIi OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOAUMBIX CIELUUATUCTaM HE TOJIbKO MHKEHEPHBIX
CHELUAIBHOCTEH, HO TaKXKE COLMAIBHBIX M IICUXOJOTHMYECKHX, IOCKOJBKY
COBpEMEHHbIE OOIIECTBEHHBIE HAYKHU B 3HAYUTENILHON MEpe MCIIONB3YIOT almapar
aHanu3a OOJIBIIMX JAHHBIX. LleHTpalbHYI0 4YacThb y4eOHOTO Kypca 3aHUMAET
OOCy>XKJIeHHE 3aKoHa OONBIIMX YHuCeNl — (PyHIAMEHTaIbHOTO 3aKOHA MPHUPOJIBI,
UMEIOLIEr0 MaTeEMaTHYECKYI0 (POpMaIU3aLIHIO.

B coorBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType YueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKa» Ha YriayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIE
coaeprkaTenbHble TUHUU: «Cly4aifHble COOBITUSI U BEpOoATHOCTU» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMMMO OCHOBHBIX JINHUH B YYEOHBII KypC BKJIIOYEHBI 3JIEMEHTBI TEOPHU
rpagoB W TEOPUUM MHOMKECTB, HEOOXOAMMBIE I MOJHOLUEHHOIO OCBOCHHMS
MaTepuajia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MATEMAaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxxanue snHUM «CiyyaliHble COOBITUS M BEPOATHOCTH»  CIY’KUT
OCHOBOM JIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesieHUU BEpPOSITHOCTEH
MEKy 3HAYCHHMSIMU CIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIBLHON
JVHUM 3aHUMAET U3YYEHHE T€OMETPUUYECKOT0 M OMHOMHAILHOTO pacipeieieHUl u



3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMU — IMOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMH.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIyYailHBIMM BEJIMYMHAMU U
pacnpeneNeHUs MU, AaKUEHTUPYIOT BHHMaHUE OOYYarolIMXCSi Ha ONHCAHUM U
U3YYEeHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HENPEPHIBHBIX (QYyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeIeIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHUTEIbHOE W3YUYEHHUE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE 3TOM CBSA3M C IOMOILIBIO
KOA(pUIIMEHTa KOPPEISLUU U €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIepKaHMsl Pa3BUBAIOT TEMY «JlHuarpaMMbl paccenBaHUs», U3YUYEHHYIO HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsl, © BO MHOI'OM OIHUPAIOTCS Ha CBEACHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaepkaHWs, KOTOpPBIMA — NIpejiaraercs  Ha
O3HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBJISIETCSl AKTyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MMOCTYIAOUIMX HA YYEOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKamH, TIICUXOJIOTHEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kxypca «BeposTHOCTP M CTaTHCTHKa» Ha
yriyOJieHHOM YpoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 waca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezleno).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

['pad, cBsa3ublii rpad, myTH B rpade: mukibl U nenu. CteneHb (BaJeHTHOCTD)
BepiuHbl. ['padbl Ha miockocTu. [lepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OTBITHI) U CITy4aliHbIE COOBITHS. DJIeMEHTapHbIC
coObITHsl (MCXO/bl). BepodarHocTh ciydailHOro coObITHsS. biau3ocTh 4acToThl H
BEpOSTHOCTU  cOoObITHI.  ChydyailHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpeceueHne, 00beIMHEHNE, IPOTUBOIOIOKHbIE
cobbITus. Inarpammel Ditiiepa. @opmyiia ClI0KEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. [lepeBo CiydaiiHOTO
skcniepuMmenTa. Gopmyia nosHoM BeposTHOCTH. Popmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciydaiiHbIil onBIT (MCTIBITAHKE), YCIEX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIBITAHUM A0 IepBoro ycmnexa. [lepectanoBku
u (akrtopuan. Yucno coueranmii. Tpeyrompuuk Ilackana. ®opmyna OunHoma
Herorona.

Cepusi He3aBUCUMBIX HucnbITaHui bepuymmu. Crydalinelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. PacnpeneneHue — BepostHocTedl.  Jlmarpamma
pactpenenenus. Onepanuu Haj CiIydyalHbIMH BeIMYMHAMU. buHapHas cimydaitHas
BennunHa. [lpumepsl pacnpeneneHuii, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE paclpeelieHHe ABYX Cly4dailHbIX BenuuunH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremaTnueckoe OXHUJaHUE CIy4YalHOW BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS]  MAaTEMAaTHYECKOTO  OXKHIaHMS
(ctpaxoBaHue, Jnotepes). MaremaTHuecKoe OXXHJIaHWE OWHApHOW Ciy4ailHOU
BEJIMUMHBI. MaremaThudeckoe OXUJAHUE CYMMbl CIIyYaWHBIX  BEJIUYUH.
Maremaruueckoe 0KUJAHUE r€OMETPUYECKOTO 51 OMHOMUAIBHOTO
pacnpeneseHUNn.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYYalHOW  BEJIMYUHBI
(pacnpenenenus). Jlucnepcus OMHaApHOU ciaydailHOW BelnuuHbL. MaTeMaTuueckoe
OXKUJAHUE IIPOM3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss UM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. /Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.



11 KIIACC

HepasenctBo UeOwméBa. Teopema Uebniméa. Teopema bepuymmu. 3akon
Oonpmmx  uncen.  BpiOOpouHBIE  MeTO[ — uccienoBaHuWil.  BeibopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITAHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEIETCHUI.

HenpeppiBHble cnydaiiHble BennduHbBL. [Ipumeppl. @PyHKIUSA TUIOTHOCTH
BEPOSITHOCTH paclpesieliecHusl. PaBHOMEpHOE paclpeeieHhe M €ro CBOMCTBA.
3agauu, IpUBOASAIIME K TIOKA3aTEIbHOMY PacpeACIICHUIO. 3a1auu, IPUBOISAIINE K
HOPMAJIbLHOMY  paclpe/esiCHUIO. OyHKIUSA MJIOTHOCTHU BEPOSITHOCTU
MOKa3aTENBHOTO pacnpeaeneHusi, GyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO
pacnpeneneHus. yHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOT'O PaCIpEeAeIICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3agauw,
npuBOAsIIKE K pacnpeaenenuto [lyaccona.

KoBapuanus naByx ciydailHbix BenuuuH. Koadduument auHelHOU
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST JBYX  BelIMYMH. BbIOOpOUHBII
koahuireHT xoppensiuu. Paznuune Mexay JTUHEHHON CBS3bIO M NPUYHUHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHENHAs perpeccus, MeTOl HAMMEHbIIUX KBaJpaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUH HAyKM U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pu3uYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIHHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUY€CKOTr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJiayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

CcBOOOHO OMEpUPOBATH MOHATHIMH: Tpad, INIOCKUN rpad, CBI3HBIA rpad,
nyTh B Tpade, 1enb, UK, JePeBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIbIT),
CIydyailHOE COOBITHE, JIEMEHTApHOE CIydailHOe COObITHE (PJIEMEHTAPHBIA HCXO/)
CIIy4ailHOTO  OTbITA, HAXOJWUTh BEPOSTHOCTH COOBITU B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMY;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: TEpeceueHrue, O0bEUMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIB30BATh JHUATPAMMBI
Dlinepa, KOOPIMHATHYIO TIPSIMYIO NIl peIIeHus 3a7ad, MOJIb30BaThCs (HOpMYIIOi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JABYX U TPEX CIIyYalHBIX COOBITUH;



ONEpUPOBATH  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOTO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO TpaBUIa YMHOXKEHHUS, AepeBa
CIIy4ailHOrO0 OMbITa, HKCIOJb30BaTh (POPMyYIy MOJHOW BEPOATHOCTH, (HOPMYIY
baifeca pu pemiennu 3a7a4, OnpeaesTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OpraHM3aluy CIYYaitHOTO HKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJBI ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  OMBIT
(ucnibiTaHue), ycrex M HeyJadya, He3aBUCHUMbIE HUCIBITAHMS, CEpUsl UCIBITaHW,
HaXOJUTh BEPOSTHOCTH COOBITUI: B CEpPUM MCHBITAHUWA 1O MEpPBOrO ycnexa, B
CepUH UCTIBITAaHUN bepHyIIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BENWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, OMHOMHUAIbHOE pacIpeieseHHE;

ONEPHUPOBATH TMOHATUSMU: COBMECTHOE pPACIpPEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO pacCIpeiesieHUs JABYX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCHMOCTH  CIIy4alHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOT0 OXKUIAHUS CITydYalHON BEIMYMHBI (pacrpeiesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MATHUYECKOIO OXKWJAHHUS TP PEMICHUU 3a4a4d, BBIUYUCIATH
MaTEMaTUYECKOE 0KUIaHHEe OMHOMUAIBHOTO U T€OMETPHUUECKOTO PACTIPEEIICHHMI;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIMYMHBI
(pactipeiesieHUsi) MPU PELIEHUU 3a]lad, BBIYUCIATH JAMCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO PACIPEIEICHUIA.

K xoniry 11 kiacca o0y4aroniuiicss HAyIuTCS:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOW BHIOOPKE M OIEHUBATH
XapaKTEePUCTUKU TE€HEpPaJbHOM COBOKYNMHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHHBaTh BEPOATHOCTH COOBITUNA M MPOBEPATH MPOCTEHIIME
CTATUCTUYECKUE TUIIOTES3BI, NOJIb3YSCh N3YYEHHBIMU PACIIPENCICHUSIMU;

NPUBOAUTh  MPUMEpPHl  3aJad, MNPUBOJAIIMX K  IOKA3aTeIIbHOMY
paclpeneneHuro, 3a1ad, MOpUBOASIIMX K HOPMAJbHOMY  pPacHpeaciICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpezaeneHusi, GyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeiesieHus,
GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesICHUS ;ONPEesTh
KO3 PUILIMEHT TMHEHHON KOPpEIsUU, BBIOOPOUHBIN KO3QPUIUEHT KOPPEALHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpoabnsbie | IIpakrnyecku
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl pecypebi
1 DneMeHTsl Teopuu rpados 3
) CiyyaiiHble OTBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanny Hax MHOKECTBaMU U
3 coObITusAMH. CI0XKEHNEe U YMHOXKEHUE 5
BEPOSATHOCTEU. Y CIIOBHAs! BEPOSATHOCTD.
He3zaBucumsle coObITHs
4 DIeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocnieioBaTeNbHbIX UCIIBITAHUH.
5 Wcnpiranusa bepnymnmu. Ciyualinslii BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U paclpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | IlpakTnyecku
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI
pecypcsbl
3aKoH OOJNBIIMX YHCET
2 DJIEeMEHThl MAaTEeMAaTUYECKOU CTATUCTUKHU 6
HenpepbiBHBIE ClTyyaliHbIC BEJIMYHHBI
3 (pacmipenenenus), Moka3aTeabHOE U 4
HOpMAaJIbHOE pacIpe/ieIeHUs
4 Pacnpenenenue Ilyaccona
CBsi3b MEX]1y CIIy4ailHBIMH BEJIMUMHAMHU
6 O06o0011eHre U cucTeMaTU3alus 3HaHU! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne i/m

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

I'pad, cBs3HEI rpad, npeacraBieHue
3a/1a4¥ ¢ MOMOIIBIO Tpada

Crenenp (BaJIeHTHOCTb) BepuIMHEL. [1yTh
B rpade. Llenu u nuKIbI

I'padsr Ha TTOCKOCTH. JlepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

Cry4aifHble SKCTIEpUMEHTHI (OTIBITHI) U
CiTy4alHbIE COOBITHS. DIeMEHTapHbBIC
COOBITHUS (MCXOTBI)

BeposiTHOCTB citydaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHUSMHU

BeposiTHOCTB CityyaliHOTO COOBITHSI.
BepositTHOCTH COOBITHIT B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMHU

[Tepeceuenue, 00beTUHEHIE MHOXKECTB
¥ COOBITHUH, IPOTUBOTIOJIOKHBIC
coObITHs. PopMyJia CII0KEHUS
BEPOATHOCTEMN




VYciioBHas BEpOATHOCTh. Y MHOKEHHUE
BeposATHOCTEN. DopMyra yCIOBHOM
BEPOATHOCTH

VYciioBHasE BEPOATHOCTh. Y MHOXKEHUE
BeposiTHOCTEN. POpMyia yCIIOBHON
BEPOATHOCTH

10

®opmyiia NOJHOW BEPOATHOCTH

11

®opmyina baiieca. HezaBucumebie
COOBITUSA

12

Kom6unatopHoe npaBuio yMHOXKEHHUSI.
[TepecranoBku u akropuan

13

Yucno coueranuit. TpeyroiabHUK
[Tackansa

14

®opmyna ounoma HeroToHa

15

Konrtponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXKECTBA,
KOMOHHATOpUKA"

16

bunapHbIi Cy4alHBII OIBIT
(ucmpITaHue), ycrex u Heynava.
He3zaBucumele ucnsiranus. Cepus
HE3aBUCUMBIX UCTIBITAHUH JI0 IEPBOTO
ycrexa

17

CCpI/IH HE3aBUCHUMBIX HUCIIBITAHUM JI0
IIEpBOro ycCricxa

18

Cepust HE3aBUCUMBIX HUCIIBITAHUN
bepnynnu

19

CrnyuaiiHblii BBIOOp U3 KOHEYHOU
COBOKYITHOCTHU




20

[IpakTrueckas pabota ¢
UCIIOJIb30BaHUEM AJIEKTPOHHBIX TAOJIHIT

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneeHus

22

Onepanuu Haj ciy4yailHBIMU
BenuyuHamu. IIpumepsl pacnpeneneHui.
bunapnas ciry4yaiiHas BenTu4uHa

23

I'eomeTpHyeckoe pacupeaeseHue.
buHoMuanbsHOE pacupeneneHue

24

MarematryecKkoe 0KUIaHue CIy4aiHON
BennYMHbL. COBMECTHOE pacipeiesieHre
JIBYX CIIyYalHBIX BEJIMYNH

25

HeszaBucuMmeble ciy4dailHble BETUYHHBI.
CBOMCTBa MATEMATHYECKOTO OXKHIAHUS.
Maremarnueckoe 0kuaHre OMHApHOM
CITy4alHOM BETMYUHBI

26

Maremartnueckoe oXXugaHue
F€OMETPUUYECKOT0 U ONHOMHUATIBLHOTO
pacnpeneneHuit

27

Jucnepcust ¥ CTaHAAPTHOE OTKJIIOHEHUE

28

Jucniepcust OUHApHOM CirydaitHON
BenurHbL. CBOMCTBA JHCTIEpCUN

29

MareMaTH4eCKoe OKHIaHue
ITPOU3BCACHUA U NJUCIICPCHUA CYMMBbI
HC3aBUCHMBIX cnyqaﬁHHx BCINYHNH

30

Jucnepcusi OMHOMHUAIIBHOTO
pacnupenenenus. [Ipaktuueckas padoTta ¢




HCITIOJIB30BAHUCM JJICKTPOHHBIX Ta6J'II/II_I

Jucnepcus 1 cTaHapTHOE OTKIOHEHUE
TreOMETPUUECKOr0 PaCIpeIeICHUs. .

31 [IpakTuueckas pabora c !
UCIIOJIb30BAaHUEM BJIEKTPOHHBIX TaOIHUI]

32 O06o001IeHne U cucTeMaTu3aIys 3HaHUI 1
Konrtponbnas padora Ne2: "HcnbiTanus

33 bepnymnu. Cirydalinble BETUYMHBI U 1
pacnpenenenus”

34 0O0001IeHre ¥ cucTeMaTh3alus 3HaHUI 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHbie
padoTshI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

Hepaenctso Yeobbimena. Teopema
YeoOnmmena. Teopema bepuynu. 3akoH
OOJIBIINX YHCET

Hepaenctso YeoObimena. Teopema
Yeobnimena. Teopema bepuysuu. 3akon
OOJIBILINX YHCEell

HepasenctBo UeoOniena. Teopema
YeoOrimena. Teopema bepuymmm. 3akon
OOJIBIINX YHCEN

Br100pouHBIi METOT MCCIIEI0BAHUIA

[TpakTudeckas paboTa ¢ HCIIOJIb30BAHHEM
AJIEKTPOHHBIX TaOJIHUIL

I'enepanbHas COBOKYITHOCTD U Clly4yanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OLieHKa CPpeHEro U
JUCIIEPCUU T€HEPATIbHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTD U Clly4yanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
TIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHME BEPOSITHOCTEH COOBITUH TTO
BBEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEHUIINX TUIOTE3 C MOMOIIBIO CBOKCTB
W3YYEHHBIX paclpereIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOKMCTB
W3YYEHHBIX paclpereIeHun

11

[IpakTudeckas paboTa ¢ UCIOJIB30BAHUEM
AIEKTPOHHBIX TAOJIHUIL

12

[Ipumepb! HENIPEPHIBHBIX CITyYalHbIX
BennurH. OyHKINA MIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnipenenenue. [Ipumepsl
3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY U K
HOpPMAaJIbHOMY pacrpeesIeHUsIM

14

GDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOI 0 paclpeaACICHUA

15

OYHKIUA MTOTHOCTA BEPOSTHOCTH
HOPMAaJIbHOT'O paclpeieeHus

16

ITocnenoBaTenbHOCTh ONMHOYHBIX
He3aBUCHMBIX coObITHI. [Ipumep 3agaun,
IPUBOASILEH K pacnipenenenuto [lyaccona

17

HpaKTI/IHGCKaH pa60Ta C UCIIOJIB30BaAHHUEM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanust [ByX CIIy4aiHbIX BEJINYHH.
KoadumuenT koppensiun

19

CoBMecTHbIE HAOJIO/IEHUS IBYX BEJIMYMH




20 Br16opounslii k03 GuLueHT Koppensuuu

71 Paznuune Mex 1y JIMHEWHOM CBSA3BIO U
IIPUYUHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneiinas perpeccus

” [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM
JIEKTPOHHBIX TAOJIHIL
[TpencraBneHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIMI U AMarpamm, onucaTeabHast
CTaTHCTHKA

75 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (OpMYIT
Brrancnenue BeposTHOCTEH cOOBITHI C

7 NpUMEHEHHEM IpauyecKixX METOI0B:
KOOpAWHATHAs Ipsimasi, 1EPEBO,
nuarpaMmma Jitiepa

28 CiyualiHble BEJIMUUHBI U PACTIpEAEICHUS

29 MareMatuueckoe 0)XKMIaHHE CITyYalHON
BEJTMYUHBI

30 MaremaTruecKkoe OKHIaHUE CIydaiHON
BEJTUYHUHBI

31 KonTponbhas pabota: "BeposTHOCTB U
cTaTucTUKa"
Brrancnenue BeposTHOCTEH cOOBITHI C

32 npuMeHeHneM GopMyII U rpapuuecKux

MCTOIA0B




Brruncienue BeposiTHOCTEH COOBITUM C
33 npuMeHeHueM Gopmyst U rpaduuecKux
METOJIOB

34 MareMaTtnueckoe 0)KMIaHUE CIIyYalHON

BEINYHNHBI

CrnyualiHble BEJIMUMHBI U paclpeiesieHusl.

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 00pasoBanus
pe3yJbTaTa
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJIHUIIBI U TUAT PAMMBI
6.2 OnepupoBaTh  MOHATUAMHU:  CpeAHee  apudmMeTHueckoe, MeaMaHa,
’ HauOoJIbIlIee, HAMMEHbIIee 3HaYeHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMHU: CIYHYalHBIM SKCIIEPUMEHT (OMBIT) U ClydailHOe
coObITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HMCXOMA) CIy4ailHOTro
6.3 ONbITa; HAXOAWTb BEPOATHOCTH B ONbITAX C PaBHOBO3MOKHBIMHU
CJIly4aliHbIMU COOBITHSIMU, HAXOUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
W3YyYCHHBIX CIIy4alHbIX JKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBaTh cOOBITHS: TIepecedeHHe W OOBbEAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JTAaHHOMY COOBITHIO;
' M0JIb30BAThCS AUarpaMmamu Jitsiepa 1 GopMyJIoi CII0KEHUST BEPOSITHOCTEN
IIPU pPEIIeHUH 3a7a4
OmnepupoBaTh MOHATHIMHU: YCIOBHAsI BEPOSTHOCTD, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJWTh BEPOSITHOCTU C MOMOUIbIO IpaBWJIa YMHOXEHHS, C IOMOILBIO
JIepeBa CIIy4alHOrO OIbITa
6.6 [TpumMeHsaTH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIICHUH 3a]1a4
OnepupoBaTh NOHATUAMH: HMCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHMS, CEPHs
6.7 UCITIBITAHUH, yCIeX U HeyAaya,; HaXOAWUTh BEPOSITHOCTU COOBITHH B CepUM
’ HE3aBUCHMBIX HCIBITAHUN 1O IEPBOr0 YCIEXa, HaXOAWTh BEPOSTHOCTH
coOBITHI B cepuu ucnbITaHui bepHyu
6.3 OnepupoBarh  NOHATUSAMHU:  Clly4ailHas  BEJIMYMHA, pacHpelneieHue
' BEPOATHOCTEH, AMArPAMMA PacIpeCIICHUs
11 KIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
NpoOBEPSIEMOro .
00pa3oBaTeIbHOM NMPOrPaAMMBbI CpelHero o01ero odpa3oBanus
pe3yJbTarTa
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYEHUI CIIy4aitHOMN BEJINYMHBIIO

pacupeaCJICHUIO UJIN C ITOMOIIBIO JUAarpaMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXHUAAHUS, TMPUBOJIUTH
IpUMEpBI TOrO, KaK MPHUMEHSAETCS MAaTeMaTU4YeCKOe OXKUAAHHUE CIIydailHOM

32 BEJIMYMHBI, HAXOOUTb MAaTeMaTH4YECKOE OXUIAHME [0  JaHHOMY
pacnpeeNeHUI0

53 HNmets npencraBieHue o 3aKkoHe OOJBIITUX YUCET

54 Hmets npencrasiaeHue 0 HOpMaJabHOM PaCHpenCIICHUN




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBneHye TaHHBIX C MOMOIILI0 Ta0muil u nuarpamMMm. CpeaHee apudpmMeTuiecKkoe,
MeJraHa, HauOoJbIllee W HAMMEHbIIEe 3HAYCHHUSI, pa3Max, JUCIIEPCHsI U CTaHIAPTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB

6.2

CiyyaiiHble S5KCIIEpUMEHTHI (OIBITHI) U CITydaiiHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxozsl). BeposTHocTh ciydaifHOro cOOBITHS. BIM30CTH YAaCTOTBIM BEPOSTHOCTH
coObiTuil. CityyaliHble OMNBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU.
BeposiTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMH COOBITUSMHU

6.3

Onepauuy Hax COOBITUAMU: TepecedeHue, OOBeAMHEHHE, MPOTUBOIIOJIOKHbBIE
coObITus. Jlmarpammel Diinepa. @opmyria CIOKEHUS BEPOSITHOCTEH

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHME  BeposiTHOCTeW.  JlepeBo  ciaydalHOro
skcniepuMenTa. @opmyra moJHOM BepoITHOCTU. HezaBucumbie COOBITHS

6.5

KomOunatopnoe mnpasuino ymHoxeHus. IlepecraHoBku u dakropuan. Ywucio
coueranuii. Tpeyronsauk [lackamns. @opmyna 6maoma HeioToHa

6.6

bunapHblii ciyyaliHbIi ONBIT (MCHBITaHUE), ycmex U Heyjgada. HesaBucumbie
ucneltanus. Cepus HE3aBUCHMBIX MCHBITaHUMN 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAaHUN bepHyrum

6.7

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTed. Jlmarpamma pacnpenesieHus.
[Ipumeps! pacnipeieieHnid, B TOM YHCIIE TeOMETPUIeCcKoer OMHOMHUAIBHOE

11 KITACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEH M CTATUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEIMYMH: MATEMaTHYECKOE OXHUAAHUE,
JIACTIEPCHUST U CTAHJIAPTHOE OTKIIOHEHHE. [IpuMepbl mpUMEHEHUS MaTeMaTUYECKOro
0XKUJaHWsg, B TOM YHCJIE€ B 3aJa4yax M3 MOBCEIHEBHOM XU3HU. MaremaTuyeckoe
OXKHMJIaHWE OWHAPHOW CIIy4yalHOH BENIWYMHBI. MaTeMaThudecKoe OKHUIAHWE CYMMBI
CIIyYalHBIX BEJMYMH. MaTeMaTH4eCKOEe OKUJIAaHUE U TUCTIEPCUSI TEOMETPUUECKOTO 1
OMHOMHAIBHOTO PACIIPEACIICHHM

52

3aKkoH OOJBIIMX YHCET M €r0 pojb B HayKe, MpUpoje M oOliiecTBe. BrIOOpOUHBIH
METOJI UCCIIENOBAHUM

53

IIpumepsl  HENPEpBIBHBIX  CIy4alHbIX BeauyuH. [loHsaTHe 0 IIOTHOCTH
pacnpezeneHus. 3ajauu, IpUBOJAIIME K HOPMAJIbHOMY pactpeneneHuto. Ilonsrue o
HOPMAJILHOM PacIpeleIeHun




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K MPEJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a]ady;
yMeHHe (OpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUAMU: OIPENIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPaBUJIBHOCTb  PAcCYXKIACHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3TUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a1a1

2 YMeHue OIICpHUPOBATH TIOHATHUAMHU: HATYypaJIbHOC 4YHUCIIO, LCJIIOC 4YHUCIIO,
CTCIICHBb C ICJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palrOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHb C I[CﬁCTBHT@J'IBHI)IM I10Ka3aTecJIEM,
norapu(bM qucia, CUHYC, KOCHUHYC W TaHI'CHC MNPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJII0, palHrOHAJIBHOC YHUCIIO, HppaAlUOHAJIBHOC YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MNCJIbIX, pPAlIUOHAJIbHBIX, JIEUCTBUTEIIHLHBIX
YUCCII; YMCHHC HCII0JIb30BATh IMMPHU3HAKNU ACIIUMOCTH, HaMCHBIIHH 06HII/II7I
ACIIUTCIIb WM HAHMMCHBIICC 06].].[66 KpaTHOC, aJIrOpUT™M EBKJ’II/II[a Ipu
pelieHrn 3aJa4, 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIHUOHHBIMU CUCTCMaMU
CUHCJICHUA; YMCHUEC BBIIIOJHATH BBIYUCIICHUC 3HAYCHHUI U HpeO6p330BaHI/I5{
BBIpa)KCHI/II\/'I CO CTCICHAMHU H J'IOI“apI/I(I)MaMI/I, Hp606pa30BaHI/I${ ,Z[pO6H0-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, IcOMCTpPpHUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascs C(bepm, HUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
ET'2 10 MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

Yucia ¥ BEIUMCIIEHUSA

1.1

HatypanbHble u nienble ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEeI

Pammonansubie umncina. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, TPOIEHTHI,

12 OeCKOHEYHBIE TIepPUOIMYECKUe Apodu
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. JenctBus c
' apupMeTHIeCKUMHU KOPHIMH HaTypalbHON CTETIEHU
1.4 Crenenp ¢ nenplM nokazatesneM. CTENEHb C PAallMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTaPHU(PMBI
JelicTBuTenpHble uucia. ApU(pMETHYECKHE OINepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yucaamu. [lpuGnukxéHHble BBIUKCICHMS, IMpaBWIa OKPYIVIEHUS, NPUKUAKA U
OLICHKA pe3yJIbTaTa BEIUNCICHUN
1.8 [TpeoOpa3oBaHne BbIpaXKEHUM
1.9 Kommiekchsle yncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 L{enble ¥ TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 UppanuoHanbHble ypaBHEHUS
23 TpuroHomerpudecknue ypaBHEHUs
24 [Toka3arenbHble U orapumMuyeckue ypaBHeHUs
2.5 Llenbie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuronomeTpruyecKkue HEpaBEHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Martpuia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTens MaTpULbl
3 ®yHKkuMU U rpaduKu




@Oyukmus, crmocoOwl 3ananus GyHKIUH. ['paduk Gyaknun. BzaumHo oOparHbie

> ¢bynkunu. YétHble 1 HeuéTHble pyHKuuU. [lepuoanyeckue GyHKIMU
OO6nacTe ompeneneHuss U MHOXECTBO 3HadeHW#M GyHkumu. Hymu dyHKImm.
) [TpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKIMU. HanGombliee M HauMeHbIllee 3HAUYEHUE
(GYHKIMU Ha TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypajJbHBIM M IIeNbIM Ioka3ateneMm. EE€ cBoiicTBa u
. rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapupmuueckas GyHKIMH, X CBOHCTBA U TpapUKH
316 Touku paspbiBa. AcumnTorhl rpapukoB ¢yHKuuid. CBoiicTBa (QYHKIMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3a1aHUS TTOCIIEA0BATEILHOCTEN
3.8 Apudmernueckass M reomerpudeckas nporpeccuu. Popmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maTemaTuueckoro aHaimsa
4.1 [TpousBonHas GyHkuu. [Tpon3BoIHBIE SIEMEHTAPHBIX (PYHKLIUH
[IpuMeHeHHEe TPOU3BOMHOW K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxnenne HanOoJbIIEro U HAUMEHBILEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
43 [TepBooOpasnas. MaTETpan
5 MHoxecTBa U JIOrHKa
5.1 MHo:xecTBO, onepanuu HaJ MHOKecTBaMH. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpstMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpAILICHUS




7.5

KOOp,Z[I/IHaTBI H BCKTOPbI
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