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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. Jnarpammel Ditsiepa. @opmyia CI0KEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. [lepeBo CiydaiiHOTO
skcniepumenTa. Gopmyiia nonHou BeposatHocTu. Popmyna baiieca. He3zaBucumbie
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 KJIACC



HepasenctBo UeOwniméBa. Teopema Uebniméa. Teopema bepuymnu. 3akon
OoNpIIMX  4ucel. BbIOOpOYHBIM  MeTOn — HccieaoBaHuil.  BeiOopodHbie
xapakTepucTuku. OIleHUBaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM.
IIpoBepka mpocTeNIMX TUIOTE3 C TOMOIIBIO U3YYEHHBIX PACITPEICICHUM.

HenpepeiBHble ciyvalinble Benu4yuHbl. [Ipumeppl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMepHOE paclpeleseHue M €ro CBOMCTBA.
3agauu, NPUBOAILINE K TOKA3aTEIIbHOMY PACIpPeIeIICHUIO. 3aauu, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeneseHuIo. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pachpeaeneHus, PyHKIU MIIOTHOCTH BEPOSTHOCTH HOPMAIHHOTO
pactpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeICTICHUs.

ITocaenoBaTeIbHOCT,  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajauw,
MpUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaiiHeix BenuwduH. KoddduimeHt auHEHHOM
koppensiiud.  CoBMeCTHble  HAOMIOACHHUS  JBYX  BEIUYHMH. BBIOOpOUHBII
kod(phunueHT Koppenanuu. Paznuune Mexay JMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHas1 perpeccrs, METOI HANMEHBIINX KBaJAPATOB.



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

Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne n/m Konrtpoabnbie | IIpakTuyeckne
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThbI
pecypcsl
1 DneMeHTHl Teopuu rpados 3
) CrnydaifHple OTIBITHI, CITy9aifHbIC COOBITHS 1 3
BEPOSATHOCTH COOBITUI
Omneparuu HaJ MHOXKECTBAMH U
3 coOpITuAMHU. CI0’KE€HUE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
HezaBucumeblie coObITHS
4 DneMeHTbl KOMOWHATOPUKH 4 1
Cepuu nocienoBaTeNIbHBIX UCIIBITAHUI.
5 Wcnsitanus bepaynnu. Cioydaiinslii BeIOOp 5
13 KOHEYHOM COBOKYIIHOCTHU
6 Ciy4aiiHble BETMYUHBI U PacIpeieICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Hara DJIeKTPOHHbIE
Ne i/ Tema ypoka unpponbie
oOpa3oBaTejibHbIE
pecypcsl
1 I'pad, cBs3ubI Tpad, MpeacTaBIeHUE 3a/1a4U C IOMOIIKIO Tpada
2 Crenenb (BasieHTHOCTD) BepiuHbL. [1yTh B rpade. Llenn u nukisi
I'padbr Ha mnockocTu. [lepeBo ciy4aifHOTO 3KCIepUMEHTa
4 Cryyaiinbple SKCTIEpUMEHTHI (OIIBITHI) U CIy4aiiHble COOBITUS. DIIEMEHTapHbIE COOBITUS
(MCXOIBI)
5 BeposTHOCTH citydaiiHOro coObITusi. BeposaTHOCTH COOBITHI B OIBITAX €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU
6 BepositHOCTB cityuaitHOTO cOOBITHS. BeposiTHOCTH COOBITHIA B OTIBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
7 [lepeceuenue, 00beIMHEHNE MHOXKECTB U COOBITHIA, TPOTUBOIIOIOKHBIE COOBITHSI.
dopMyia CII0KEHHUS BEPOSITHOCTEH
8 VYciioBHas BEPOATHOCTh. Y MHOKEHUE BeposiTHOCTEN. DopMyria yCIOBHOM BEPOSITHOCTH
9 VYcnoBHas BEpOATHOCTh. Y MHOXKEHHUE BeposITHOCTEN. POpMyIia yCIIOBHOM BEPOATHOCTH
10 dopMyia MOJIHON BEPOATHOCTU
11 ®opmyna baiieca. HezaBucumblie coObITUS
12 Kombunatopnoe npasuiio ymHoxxeHus. [lepectaHoBku U pakropuan
13 Yucno coueranuit. Tpeyronbuuk Ilackans
14 ®dopmyna buHoma HeroToHa
15 15-19.12 Konmponvnuaa pavoma Nel: "I'paghot, 6epoamnocmu, muoscecmea, komounamopuka'




bunapHbI# CiTydaliHBIN OTIBIT (MCTIBITAHUE), YCIIEX U Heynada. He3aBrucuMbIe UCTIBITAHUS.

16 Cepust HE3aBUCUMBIX UCIIBITAHUN JI0 TIEPBOTO ycrexa

17 Cepus HE3aBUCUMBIX UCIBITAHUM 10 IEPBOrO ycnexa

18 Cepust He3aBUCUMBIX HCIbITaHUN bepHyu

19 CrnyualiHblii BBIOOP U3 KOHEUHOW COBOKYITHOCTH

20 [IpakTudeckas paboTa ¢ UCIOIB30BAHUEM AIEKTPOHHBIX TAOJIHUIL

21 Cnyuaiinas BennunHa. Pactipenenenue BeposTHOCTEH. Jlnarpamma pacnpeeneHust

2 Onepaunu Haxa ciayyaiiHeIMu BenuunHamu. [Ipumeps! pactipenenennii. bunapnas
CIy4JaiiHasl BEJIMYMHA

23 I'eomeTpuyeckoe pacnpeeseHne. buHoMHuanbHOE pacnpeneneHue

24 MareMatrnyeckoe oKHuIaHue ciydaiiHoN BenuurHbl. COBMECTHOE pacmpeiesieHrue AByX
CITyYalHBIX BEJIMYHH

75 HesaBucumpble cnyyalinbie BenrnunHbl. CBOMCTBA MATEMATHUYECKOTO OKUJAHUS.
MaremaTHueckoe 0kuaanne OMHApHOW CITydaitHON BeTMYHUHBI

26 Matematuyeckoe 0XKHIaHue TEOMETPUIECKOTO U OMHOMHUATBHOTO paclpeaeeHuit

27 Jucnepcus u cTaHIapTHOE OTKJIIOHEHHE

28 Hucniepcust OuHapHOi cirydaiiHol BennuuHbl. CBOMCTBA AMCIIEPCUU

79 MaremaTnueckoe 0KHMIaHuEe MPOU3BEICHUS U JUCIIEPCUSI CYMMBbI HE3aBUCHMBIX
CIIy4alHbIX BEJIMYNH

30 Jucnepcust OuHoMuanbHOro pacnpeneneHus. [Ipaktuueckas padora ¢ UCIIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHI]

31 Jlucniepcus ¥ cTaHJAPTHOE OTKJIOHEHNE T€OMETPUYECKOTO PACIIPEAEIICHHUS. .
[IpakTuueckas paboTa ¢ UCIOIB30BAHUEM AIEKTPOHHBIX TAOJIHUIL

32 4-8.05 Koumponwvnasa paooma Ne2: "Hcnvimanusa bepuynnu. Cnyuaiinvie genudunst u
pacnpeoenenun'"

33 O0600mIeHne U cucTeMaTu3aIus 3HaHUI




34

O00011eHre U cUCTEMaTU3aUs 3HAHUI




TEMATHUYECKOE IINTAHUPOBAHUE
11 KIIACC

Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrtpoannbie | IlpakTuuyeckne
NPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 3aKoH OOJBIINX YUCET
2 DJIEeMEHThl MATEMATUYECKONU CTATUCTUKH 6
HenpepoiBHBIE CilyyaliHbIE BEJIMYUHBI
3 (pacmipenenenusi), Moka3aTeabHOE U 4
HOPMAaJIbHOE pactpeieeHus
4 Pacnpenenenue Ilyaccona 2
CBs3b MEXKy CITy4YailHBIMU BEJIMYUHAMU
6 O06o01IeHre U cucTeMaTU3alus 3HaHUN 11 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Jara

Tema ypoka

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

Hepasencto YeOrimena. Teopema YeOnimera. Teopema beprymu. 3akoH O0NbIIMX YUCET

Hepasencro UeoOnimena. Teopema Ueonimena. Teopema bepHyrum. 3aKoH OONBIIIX YHCET

HepasenctBo YeOnimena. Teopema UeOnimera. Teopema bepryimu. 3aKoH OONBIIMX YUCET

Br160pouHBIN METO MCCIIEA0OBAHUN

Nl |lW| N |—

[IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

I'enepanbHas COBOKYIMHOCTD U Clly4yaiiHas BBIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMH
xapakTtepucTukamu. OLieHKa CPEHEr0 U IUCIIEPCUM F€HEPATIbHON COBOKYITHOCTH C
IIOMOUIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTH U CiIy4aiiHasi BBIOOpKa. 3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OLeHKa CpeIHero U AUCIIEPCHH FeHepaIbHOW COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHue BEPOSITHOCTEN COOBITUI MO BEIOOPKE

Cratuctuueckas runoresa. IIpoBepka npocTelnx runores ¢ NOMOLIbIO CBOMCTB
U3Y4YEHHBIX pacIpenelIeHun

10

Cratuctuueckas runoresa. [[poBepka npocTelimmx rurnores3 ¢ IOMOIIbI0 CBOMCTB
M3YYEHHBIX pacnpezesieHui

11

[IpakTudeckast paboTa ¢ UCMIOIB30BAHUEM DJICKTPOHHBIX TaOJIHIL

12

ITpumepsl HeNPEPBIBHBIX CIy4YalHbIX BeINYUH. DyHKIMS IIIOTHOCTH BEPOSTHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepsl 3a1a4, NPUBOASIIMX K MOKA3aTEIBHOMY U K
HOPMAJIbBHOMY PACIIpECICHUSAM




14 OyHKIMS TIOTHOCTU BEPOATHOCTH MOKA3aTEIBLHOTO PACIpEICTICHUS

15 @yHKIMS IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpeIeIeHUs

16 [TocnenoBatenbHOCTh OIMHOYHBIX HE3aBUCUMBIX coObITHiA. [TpuMep 3amaun, npuBoAsIen K
pacnpenenenuto Ilyaccona

17 [IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]

18 KoBapuanus nByx cinyyaitapix BennuuH. Kosaddunuent koppensuu

19 CoBMecTHBIC HAOTIOJCHUS JBYX BEIIMYNH

20 Bri6opounsiii k03 uiimeHT koppensium

21 Paznuuue Mex 1y MTMHEHHON CBA3BIO U IPUYMHHO-CIIEICTBEHHON CBA3BIO

22 JIuneiinas perpeccust

23 [TpakTudeckast paboTa ¢ UCIOJIIB30BAHUEM DIICKTPOHHBIX TAOIHUIT

24 [IpencraBieHue qJaHHBIX ¢ TOMOLIBIO TAOIUI] U JUarpamMM, onucaTelbHasi CTAaTUCTUKA

25 OmnBITH C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHAMU

26 Brruucnenue BeposTHOCTEH COOBITHI ¢ TpUMEHEHHEM (HOpMYIT

27 Brrauciienue BeposTHOCTEH COOBITHH C TPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJIMHATHas Mpsimasi, 1epeBo, AuarpaMma Diiepa

28 CrnyuaiiHble BEJIMUUHBI U PACTIPEAETICHUS

29 MaremaTryecKkoe OKHAaHUE CIYyYatHON BETUYHHbI

30 MatemaTnueckoe 0XKHUIaHNuE CIIy4ailHON BEJINYMHBI

31 27 -30.04 Koumponvnan paooma: ""Bepoamnocmo u cmamucmuxa'

32 Boruncnenue BeposiTHOCTEN COOBITUH ¢ TpUMEHEHHEM (popMy:1 U rpadUUECKUX METO/I0B

33 Brruncnenue BeposSTHOCTEH cOOBITHH ¢ TpuMeHeHHeM (popmy:t u rpadUuecKux METOI0B

34 CrnydaifHple BETUIUHBI U pacipeneneHrs. MateMaTnueckoe 0KUIaHue ClydaiiHON

BCJIINYHHBI




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpPOBepPsieMOro .
00pa30BaTeILHON NPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTarta
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATr PAMMBI
62 OnepupoBaTh  NOHATHUSAMHU:  CpeAHee  apudMeTHUecKoe, MeAHaHa,
' HauOoJIblIee, HAMMEHbIIEE 3HAUYCHHUE, pa3MaX MacCHBA YMCIOBBIX JAHHBIX
OnepupoBaTh NOHATHUAMU: CIIyHYaWHBIM AKCIIEPUMEHT (OIBIT) U ClydyaliHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTAPHBI HCXOM) CIy4alHOTO
6.3 OMbITa; HAXOAWTh BEPOSATHOCTH B OMNbITAX C PAaBHOBO3MOXKHBIMU
CIIy4aiHBIMHU COOBITUSIMHU, HAXOAUTh U CPABHUBATh BEPOSTHOCTU COOBITHUI B
M3YYEHHBIX CIy4YaillHBIX dKCIIEpUMEHTaX
Haxonute u ¢dopmynupoBaTh cOOBITUS: TepeceyeHHe U OObEIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOMOJIOKHOE TAaHHOMY COOBITHIO;
' MOJIb30BAThCS AMarpaMMaMu Diiepa 1 GOpMyIIoil cloKeHHs BEpOSATHOCTEH
IIPY pELICHNN 3a]a4
OnepupoBaTh MOHATHAMHU: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IIOMOILIBI0 IpPaBUId YMHOXKEHHUS, C IOMOLIbIO
JiepeBa cIy4aiHOro ombITa
6.6 [IpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3a7a4
OnepupoBaTh NOHATUSAMM: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHMS, CEPHS
6.7 UCTBITAHUH, YCIIEX U HeyAauya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUH
' HE3aBHCHMBIX HCIBITAHUHA JO IEPBOrO YCI€Xa, HAaXOJUTh BEPOSATHOCTU
cOOBITHI B cepuu uctibITaHui bepHymu
6.8 OnepupoBaTh  NOHATUSAMM:  CilIydailHash  BEJIM4YMHA, pacIpelesIeHue
' BEPOSATHOCTEH, AMarpamMma pacipeaesieHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEpPsIeMOro .
00pa30BaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTarta
5 Teopns BEpOATHOCTEN M CTATUCTHKA




CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIyYallHOM  BEJIMYUHBIIO

> PacIpeeNIeHUIO Ui ¢ TOMOLIBIO AUATPAMM
OHCpHpOBaTB IIOHATHUEM MaTEMATHYCCKOI'O OXUJaHus, IIPUBOJUTH
59 IIPUMEPBI TOT0, KaK IMPUMEHSIETCS MAaTEMaTUYECKOE OXUAAHUE CIIyd4alHOU
' BCJINYUHBI, HaxXoJUuThb MAaTEMAaTUYCCKOC OXUJaHue I10 AaHHOMY
pacIpeeIIeHUI0
53 HmeTtsb nmpeacTaBiaeHue o 3aKoHe OOJIbIINX YHCET
54 Nmets npencraBieHnue 0 HOPMaJIbHOM pacIpeaeIICHAN




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHre MTaHHBIX C MOMOIIKI0 Ta0uIl u quarpamMm. CpeaHee apupMeTuieckoe,
MeJMaHa, HauOoJIblllee ¥ HauMEHbIIee 3HAUYCHUsI, pa3Max, JUCTIEPCUst U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

CiyyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydaiiHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxozpl). BeposTHocTh ciydaifHOro coOBITHS. BaIM30CTH YacCTOTBIM BEPOSTHOCTH
coObITHil. CiyyaiiHble OIBITBI C PAaBHOBO3MOXKHBIMU 3JI€MEHTApHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHIT B ONIBITAXC PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMH COOBITUSMHU

6.3

Onepauuy Hax COOBITUAMHU: TiepecedeHHe, OOBEAMHEHHE, TMPOTUBOIOJIOKHbIE
coObITus. Jlnarpammel Ditnepa. opMyiia CI0KEHHs BEPOSTHOCTEH

6.4

VYcinoBHass — BEpPOSITHOCTh.  YMHOXKEHHE  BepoATHOCTEe.  [lepeBo  ciydailHOro
sKkcniepuMenTa. Gopmyria moJHOM BepoaTHOCTH. He3aBucuMbie COOBITHS

6.5

KomOunatoproe mpaBuino ymHOxeHUs. [lepectanoBkn u  Qakropuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. @opmyna 6uHoma HeroToHa

6.6

bunapuelii ciyyaiiHblii OmBIT (MCHBITaHUE), ycmex M Heyjgada. HesaBucumble
ucnplTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 nepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCHbITaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTell. J[uarpamma pacmpeneneHus.
[Ipumeps! pacnipenenieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMUAIBHOE

11 KITACC

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBble XapaKTEepPUCTHKHM CIy4YalHbBIX BEIMYMH: MaTeMaTH4YecKoe OKUJaHue,
JMCTIepCUsl M CTaHJApTHOE OTKJIOHEeHHe. IIpumepsl NpUMEHEHHs MaTeMaTHYeCKOro
OKHJIaHUs, B TOM 4YMCJIE B 3aJlayax M3 IOBCEIHEBHOM >KM3HU. Maremarndeckoe
OKU/laHue OMHApHOI cilydaliHON BenMuYMHBI. MaTeMaTHuecKoe OXHJIAHHE CYyMMbI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4eckoe 0XKHUIaHNue U JUCIIEPCUs TEOMETPUUECKOTO U
OMHOMMAIBHOTO paclpeieIeHui

5.2

3akoH OOJBIIMX YKCET U €ro pojib B HaykKe, mpupojie M obmiectBe. BoiOOpouHbIH
METO/]] UCCIIeOBaHUMN




5.3

[Ipumepsl  HENmpephIBHBIX  cly4alHbIX  BeawuuH. [loHSTHE O  IUIOTHOCTH
pacnpenenenus. 3agauu, NPUBOIALINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeesieHuu




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

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NMpoBepsieMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0oIero
TpedoBaHus o0pa3oBanus

Brnanenne wmeromamm J10Ka3aTeNbCTB, AJTOPUTMaMH  pPEHICHHs 3a7ad;
yMeHue (GOopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JIO0KAa3aTENbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCIIOJIB30BAaTh METOJ MAaTeMaTHYeCKOW WHIYKIUH,
MPOBOJUTH JIOKa3aTeNbHbIE PACCYKICHUS MPH PEIICHUH 3aJ1a4, OLICHUBATh
1 JOTUYECKYI0 NPABWIBHOCTh  PACcCY)XICHHUIl; yMEHHE OIepUpOBATH
HNOHATUSMH: MHOXXECTBO, IOJIMHOKECTBO, ONEpallMU HaJ MHOKECTBAMH;
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OIKCaHMs peabHBIX MPOLECCOB U SIBICHUI U NP pEeIIeHUH 3aJad, B TOM
qHCIIe U3 OPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH OHSATHSIMHU:
rpad, cBsA3HBIN rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHUE 331aBaTh
U OIUCHIBATh Tpadbl pa3NTUUHBIMU CIIOCO0AMH; MCIIONB30BaTh rpadbl MpH

peleHnH 3a1a4

YMeHHne onepupoBaTh MOHATUSMU: HATypaJlbHOE YHCIIO, II€JI0e YHCIIO,
CTENEHb C LIEJBIM II0KA3aTeJIEM, KOPEHb HATYPaJbHOW CTEIEHHU, CTENIEHD C
palMOHaJIbHBIM MOKA3aTeNIeM, CTENEHb C JAEMCTBUTEIbHBIM MOKA3aTENIEM,
jgorapudmM YHKCIa, CHHYC, KOCHHYC M TaHI€HC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 110 MOAYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE UCIIOb30BaTh MPU3HAKH JCTMMOCTH, HAUMEHBIINNA OOLTHiA
JeNuTeNb W HauMeHbllee oOulee KpaTHOe, airoputM EBknmna mnpu
pEIlIeHNH 3a/1a4y; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINOJIHATH BBIYUCIEHNE 3HAYEHUM U TPeoOpa3oBaHUs
BBIP@XEHUI CO cTeneHsMH M Jorapudmamu, npeodpazoBaHus APOOHO-

palMOHAIBHBIX  BBIPAXKEHUM; YMEHHME  OIEPUPOBATH  IOHATHUAMMU:

OCJICA0BATCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusd, TCoOMCTpHYICCKAd




mporpeccusi, OCCKOHEYHO YOBIBAIONIasi TI'e€OMETpUYECKas IPOrPECCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YHCIO, COMPSOHKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIGKCHOTO ~ 4Yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeTh
MPOU3BOIUTH apuMeTHuyecKkue NEHCTBUS C KOMILICKCHBIMH YHCIAMH,
MPUBOUTH IPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEePHUPOBATH
NOHATUSAMU:  MaTpuma 2%X2  u  3x3, omnpegenuTesb  MaTpHIbI,

FeOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe OmnepupoBaTh IMOHATHAMU: PALMOHAIbHBIE, WPPALMOHAJIBHBIC,
IIOKa3aTesbHble, CTENEHHbIC, JorapugMuyeckue, TPUTOHOMETPHUECKUE
YpPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIIEPUPOBATH
MOHSTUSAMU: TOXJAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peuiaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBIO PA3JIUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMBI UI1 PELICHHS MaTEMaTHYECKHUX

3ala4q U 3a1a4 U3 pa3JINIHbIX oOacreit HAayYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QYHKIMS, YETHOCTh (YHKIHUH,
NEePUOUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTP
(GyHKIHMH, KCTpeMyM (YHKIMH, HauOoJbIIee U HaUMEHbIIEEe 3HAUYCHHUS
(GYHKIMU Ha MPOMEXKYTKE, HETpepbIBHAs (YHKIHSA, aCHMOTOTHI rpaduka
¢GyHKIMH, TIepBasg W BTOpas MpOW3BOAHAs (YHKIHH, TEOMETPHUYECKUN H
¢u3uueckuii CMBICI TMPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpaT, YMEHHE HaXOJHWTh ACHUMIITOTHI Tpaduka (QYHKIUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CyMMBI, IPOU3BEACHHUS, YAaCTHOIO H
KOMITO3UIIMHN (YHKIWH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; yMEHHE HaXOJUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX (yHKIUI;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Uil HCCIeNOoBaHUA (YHKINH,
HAaXOJWTh HAWOOJNBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHMEM ammnapaTa MaTeMaTH4ecKoro
aHaM3a; TPUMEHSTh TPOU3BOAHYIO U HAXOXKICHHS HAWITYyYIIeTo
peuIeHus] B TPHUKIAJHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKHX U

dbuznyecKuX 3a7adax; HaXOAWTh IUIOMAIN M 00BEMBI HUTYp ¢ MOMOIIBLIO




HHTCrpajga;, HNpUBOAWUTHL HNPHUMEPBI MATEMATHUYCCKOI0O MOACIUPOBAHUA C

noMoIIbI0 AU epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QyHKLUS,
KOMITO3UIUS (DYHKIMA, JWHeWHas (QyHKOUS, KBagpaTUdHas (QyHKIuS,
panuoHanbHas (YHKIOUS, CTeTeHHas (QYHKIUS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKLUH, MOKa3aTelbHas H
norapupmMuueckas (PyHKIMU; YMEHHE CTPOUTh TpaduKH HU3YYECHHBIX
GyHKUMH,  BBINONHATE  NIpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCTIONB30BaTh Tpa(puKu Ui U3yUEHHs MPOIECCOB M 3aBHCHUMOCTEH, MPH
peUIeHUH 33/1a4 M3 JAPYTHX Y4YeOHBIX NMPEIMETOB M 3a/1ad M3 peasbHOM
KU3HHM, BBIpaXaTh (OpMyJamMH 3aBUCHMOCTH MEXAYy BEIMYHMHAMHU;
UCIIONIb30BaTh CBOWCTBA M rpadMKu (HYHKUIUI Ui pelIeHUs YpaBHEHHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4HCIE Ha
NPOILEHTHI, JI0JIU M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JACTH YNpaBICHUS JIMYHBIMU U CEMEUHBIMU
dbuHaHCaMM); COCTABISATH BBIPAKEHUSA, YPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI IO YCJOBMIO 3aJaud, HUCCIIENOBAaTh IOIYYEHHOE DEIIEHUE U
OLICHMBATh MPaBJONOAOOHOCTh PE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
peaJIbHbIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTaBIIATH BBIPA)KECHUS,
YpaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BaTh
MOCTPOCHHBIE ~ MOJENW C  HCIOJb30BAaHMEM  ammapara  aiureopsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeThdeckoe, MeIraHa,
HanOoIblIee ¥ HaNMEHbIIee 3HAaYEeHUs, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMeHHe H3BJIeKaTb, MHTEPIPETUPOBATDH
uHGOpMaIMIO, MIPEICTAaBICHHYIO B Ta0NMIIaX, HA AUarpaMMax, rpapukax,
OTPaXKaIOUIyI0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHHIA; MPEICTABIATH
UHPOPMALIMIO C TOMOIIBIO TaOJMWII W JWarpamMM; HMCCIEI0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHUCIC C MPUMEHEHHEM TIpadHueCKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(bI/I‘-IeCKI/I HCCICA0BATH COBMCCTHBIC

HaOJFOZICHUS C TIOMOIIBIO TMarpaMM pacCerBaHUs U JIMHEHHOM perpeccun

YMeHune onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4ailHOE

COGLITI/IG, BCPOATHOCTDH CHy‘l&ﬁHOFO CO6BITI/I$I; YMCHUC  BBIYUCJIATH




BEPOSITHOCTb C MHCIOJIb30BAaHUEM TIpaUUECKHX METOJ0B; IPUMEHSAThH
(bopMysBl CIOKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (hopMyny IOIHOM
BEPOATHOCTH, GopMmyny bepHyiim, komOuHaTOpHBIE (AKTBI U (POPMYJIBL;
OLICHUBAaTh BEPOSITHOCTH peabHBbIX COOBITHI; YMEHHE ONepUupOBaTh
NOHATUAMM: ClIydailHas BEJIMYMHA, paCIpPE]CIICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, JUCHEepCUs] U CTAaHAApPTHOE OTKIOHEHUE
CIlydallHOW  BENWYMHBL, (YHKLIUU paCHpeieieHUuss M  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOT'O PACIPEEIICHUI; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHPEECIICHUN Ul PEIICHUs 3a]ady;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEN, METO/bI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOJUTH MPUMEPHl MPOSABICHHUS 3aKOHA
OoNbIIMX 4YHCed B TMPHUPOIHBIX W OOLIECTBEHHBIX SIBICHUAX; yMEHHUE
OIIEpUPOBATH IMOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHMH,
YUCIO  IEepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIsl PEIleHUs 3a/1ay; OIlEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHnue omnepupoBaTh TMOHSATUSMH: TOYKA, TMpsAMasl, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUHA YroJl, ABYTPAHHbII
yroj, TPEXTPaHHbIA YIoJl, CKPEIIMBAIOIINUECS NPsIMbIE, MMAPAIEIbHOCTh U
MEePHEHANKYISIPHOCTh TPSIMBIX W IUIOCKOCTEH, YroJ MEXIy MPSMBIMH,
VIOl MeXAy TNpSIMOH M TIJIOCKOCTBIO, Yroll MEXAY IUIOCKOCTAMH,
paccTosTHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEeXAy IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPH PELICHUU
3a/1a4 M3y4eHHbIe (PAKTBl U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOJENIA C TIOMOIIBIO TE€OMETPUYECKUX IOHATUA W BEIWYUH, peulaTh

CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3aa4n

10

YMeHue omepupoBaTh MOHATHUAMH: IUIOIAAb (QHUTYpBl, 00BEM (QHTYPHI,
MHOTOTPaHHMK, INPaBUJIbHBIA MHOTOTPAHHMK, CEYCHHE MHOTOTPaHHMKA,
Ky0, mapajuienenurnes, Opu3Ma, NHUpamuia, (Urypa U TOBEPXHOCTb
BpallleHUs, LWIMHAP, KOHyc, wap, cdepa, miomans chepbl, IUIOMAIb
MOBEPXHOCTH MHPaMHJIbI, MPU3MbI, KOHYyca, IMIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNienune a, MUPaMUJIbl, MPU3MBbI, LHUIUHAPA,
KOHyCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYECHUs KOHyca M LMIMHIpA,

napajijiCJIbHbIC OCHM WJIM OCHOBAHHWIO, CCYCHHUC IIapd, IIJIOCKOCTb,




Kacamomascs cdeppl, MUWIMHAPA, KOHYCa; YMEHHE CTPOHTH CEUYCHHUE
MHOTOTpaHHHMKA, M300pa)kKaTb MHOTOIPAaHHHMKH, (UTYphl U TOBEPXHOCTH
BPAICHHS, NX CEYCHHS, B TOM YHCIIE C TIOMOIIBIO DJICKTPOHHBIX CPE/ICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUUECKHX (UTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpeAETeHU U3y4aeMbIX (HUTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M NpPU3HAKaX T€OMETPUYECKHX (HUTyp, OOOCHOBBIBATH HIIH
ONpoBepraTh HUX; YMEHHE MPOBOIUTH Kiaccuukauuioo Quryp 1o
Pa3NWYHBIM TIPU3HAKaM, BBITIOJIHIATE HEOOXOAMMBIE OTIOJHUTEIHHBIE

MOCTPOEHUS
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YMeHne omepupoBaTh MOHATUAMH: JBU)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, TMOAOOHBIE (UIYPBI, yMEHHUE
pacmo3HaBaTh paBHbBIE M IMOAOOHBIE (UTYPHI, B TOM YHCIIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; MCIIOIH30BaTh TCOMETPHUCCKHAE OTHOIICHUS MTPU
pElIeHUH 3a]a4; HAXOJUTh T€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOII,
TUIOMIA(b, 00BEM) MPHU PEIICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB H
U3 PEaTbHON >KM3HHM;, YMCHHUE BBIUUCIISATH TEOMETPHUECKUE BEIMYHHBI
(MHa, yromj, IUIOMAAb, OOBEM, IUJIOMIAIb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIE: IUIOIMAAb TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, LWIMHIpA, IJIOoMaas chepsl; o0béM KyOa,
NPSIMOYTOJIBHOTO — MApajUIe/IeIeia, MUPaMUAbI, TPU3MBI, THIMHIPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp

12

YMeHue ornepupoBaTh HNOHATHSMU: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MpOW3BEIEHHE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo Oaswucy,
CKaJsIpHOE TIPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YIOoJ MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘-Ie6HLIX npeaAMETOB
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YMenue BBI6I/IpaTB HOIIXO,Z[SIH_[I/Iﬁ MCTOA AJid pCIICHUA 3ala4r; IOHUMaHUC
SHAYUMOCTH MATCMATUKW B H3YUYCHUW IMPUPOIHBIX U 06IH€CTBGHHBIX
IpoueCcCoB M HBHCHHﬁ; YMCHHEC pacClio3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMEPLI MATCMATHUICCKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucna U BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H O CJbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LECJIBIX YUCCII

PamuonansHele  4yucna. OOBIKHOBEHHBIE U AJCCATHUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

h2 OecKOHEUYHbIE IEpUoANYECKUE Apodu
13 Apudmernueckuil KOpeHb HaTypasibHOUM cTeneHu. JleicTBus ¢ apudMeTndecKuMu
' KOPHSIMM HaTypajibHON CTENEHU
L4 Crenens ¢ nensIM nokasareneM. CTeneHb ¢ palluOHAIbHBIM NT0Ka3zarenaeM. CBoiicTBa
' CTEIIECHU
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsTH4HbIE U HATYypaAJIbHBIE JIOrapU (MBI
JleWicTBUTENbHBIE YHUCTA. ApH(PMETHYECKHE OINEepalud ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnukxEHHbIe BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUN
1.8 ITpeoOpa3oBanue BeIpAKECHUN
1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Ilenbie u 1pOOHO-paAIMOHANIBHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapUhMUUECKUE YPAaBHCHUS
2.5 [{enpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaumnoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyecKkne HEPaBEHCTBA
2.9 CucTtembl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuna cucTeMsl JINHEHHBIX YpaBHEHUH. OmpenenuTenb MaTpULbl




OyHKIMU U TpaduKu

OyHKIMsA, cnocoOwl 3amanus ¢yHkumu. ['padux Qyskiuu. Bzanmao oOpaTHBIE

> ¢yukuuu. YétHble 1 Heu€THBIe QyHKUMU. [leproaumueckue GpyHKIHHI
OO6nacTe ompeaeneHUss M MHOXECTBO 3HaueHuM GyHkiuuu. Hynu QyHkmmum.
19 [TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcuMymbl ¥ MUHHUMYMBI (GyHKIuU. Haubonbpliee W HauMEHbIee 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHast GyHKIMS C HATypaJIbHBIM M II€JbIM TIokazateneM. EE€ cBoiicTBa u
' rpa¢uk. CBolicTBa U TpayK KOPHS 71-0 CTENeHH
3.4 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnTorsl rpaduxoB ¢ynkuuid. CpoiictBa (yHKUUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a0aHUs ITOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccu. Popmyiia CI0KHbBIX IPOLIEHTOB
4 Havana matematnyeckoro aHaiansa
4.1 [TpousBonnas Gpyukiun. [Ipon3BoaHbIe 2IEeMEHTAPHBIX (PYHKIUI
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxaenue HanOONbIIEro U HaMMEHbBIIEro 3Ha4eHUs (PYHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3Has. MHterpan
5 MHoOkecTBa U JTOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditiiepa — BenHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTU B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTU BpaIlICHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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