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MNOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTAaTUCTHKA» YIIIyOJIEHHOTO YpPOBHS
SBIISIETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca
yriayOnEHHOTO ypOBHS Ha YPOBHE CpeAHero o0uiero ooOpazoBaHusi. YueOHbIN Kypc
npeaHa3HavyeH sl GopMUpOBaHUS Y OOYyHAOIIMXCS CTATUCTUYECKON KYJIbTYpbl U
NOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEN KAK MATEMATUYECKOTO MHCTPYMEHTA IS
W3Y4YEHUS] CIIy4alWHBIX COOBITHUH, BEIWYMH W TpolieccoB. [Ipu m3yueHum Kypca
oOoramiaroTcst  MpeAcTaBleHUs oOOydaroluxcs O METOoJaxX HCCIEIOBaHUs
M3MEHYMBOIO MHpa, pa3BUBAETCS [OHMMAHHME 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKNX METOJOB IO3HAHMS KaK HEOTHhEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HalpaBlI€HO Ha 3aKpeluieHue 3HaHul,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha yPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUNA O CIyYallHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX IPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOILETO
mupa. B pesynbraTe y 00ydaromuxcs JOHKHO cpOpMUPOBATHCS MPEICTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U O0IIMX MaTEMAaTUYECKUX MOJIEISAX, UCIOJIb3YEMbIX
JUIS ~ ONHUCAHHWS  AHTPOIIOMETPUYECKUX M JIeMOrpauuecKux  BeJIHYHH,
NOTPEIIHOCTEH B pa3IMYHbIE POJAAa HU3MEPEHHSX, IIUTEIBHOCTH 0€e30TKa3HOM
pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOLIECCOB
B oOmiecTBe. YUeOHbIH Kypc sBIseTcsl 0a30il 1JIi OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOAUMBIX CIELUUATUCTaM HE TOJIBKO MH)KEHEPHBIX
CHELUAIBHOCTEH, HO TaKKE€ COLMAIBHBIX M IICUXOJOTHMYECKHX, IOCKOJBKY
COBpEMEHHbIE OOIECTBEHHBIE HAYKHU B 3HAYUTENIHON MEpe MCIIONB3YIOT aImnapar
aHanu3a OOJBIIMX JAHHBIX. LleHTpalbHYI0 4YacTh y4yeOHOTO Kypca 3aHUMAET
OOCy>XKJIeHHE 3aKOHa OONBIIMX YHuCel — (PyHIAMEHTaIbHOTO 3aKOHA MPHUPOJIBI,
UMEIOLIEr0 MaTEMaTHYECKYI0 (POpMaIU3aLHIO.

B coorBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType YueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIJCIIEHBI OCHOBHBIE
coaeprkaTenbHble TUHUU: «CiydaifHble COOBITUSI U BeposATHOCTU» U «CirydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMMMO OCHOBHBIX JINHUH B Y4YEOHBII KypC BKJIIOYEHBI 3JIEMEHTBI TEOPHUU
rpagoB M TEOPUUM MHOMKECTB, HEOOXOAMMBIE I MOJHOLUEHHOIO OCBOCHHMS
MaTepuajia JaHHOTO Y4eOHOro Kypca M CMEKHBIX MAaT€MAaTHYECKUX Y4eOHBIX
KYypCOB.

Conepxxanue suHuUM «CiydyaiiHble COOBITUS M BEPOATHOCTH»  CIYXKUT
OCHOBOM [Is1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH
MEKy 3HAYCHMSIMU CIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEILHON
JVHUM 3aHUMAET U3YYEHHE T€OMETPUUECKOT0 M OMHOMHAJILHOTO pacipeeieHui u



3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIy4YailHBIMM BEJIMYMHAMU U
pacnpeneNeHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYalolIMXCS Ha ONHCAHUM U
U3YYEeHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HENPEPbIBHBIX (QYyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCS 0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeICIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE W3YUYEHUE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE 3TOM CBS3M C IOMOILIBIO
KOA(pGUIIMEHTa KOPPEISUU U €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIepKaHMsl Pa3BUBAIOT TEMY «/JlHuarpaMMbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 001ero o0pa3oBaHMsl, © BO MHOI'OM OIMUPAIOTCS Ha CBEACHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaep)kaHWs, KOTOpPBIMA — NIpe[iaraercs  Ha
O03HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBIISIETCSl AKTyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MMOCTYIAIOUIMX 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 wgaca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezleno).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ubli rpad, myTH B rpade: mukisl U nenu. CteneHb (BaJeHTHOCTD)
BepmuHbL ['padsr Ha uTockocTH. JlepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OTBITHI) U CIIy4aliHbIE COOBITHS. DJIeMEHTapHbIC
coObITHSL (MCXO/bI). BepodaTHOCTh ciydailHOro coObITHS. bau3ocTh 4acToThl H
BEpOSTHOCTU  cOoObITHM.  ChydailHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu HaJ COOBITHSAMU: NepecedeHne, 00beAMHEHUE, TTPOTUBOIOJIOKHBIC
cobbITus. narpammel Ditsiepa. @opmyiia ClIOKEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSTHOCTEU. [lepeBo CirydaiiHOTO
skcniepumenTa. Gopmyiia nonHou BepostHocTH. Popmyna baiieca. He3zaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIil onbIT (MCTIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanud. Cepus HE3aBUCUMBIX UCIBITAHUM 10 TIEpBOro ycnexa. IlepecranoBku
u (aktopuan. Yucno coueranmit. Tpeyrompuuk Ilackana. ®opmyna OunHoma
Herorona.

Cepust He3aBUCUMBbIX ucnbITaHui bepuymmu. Crydalinelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHag BenuuuHa. PacnpeneneHue — BeposTHocTedl.  Jlmarpamma
pactpenenenusa. Onepanuu Haj CiIydyallHbIMH BeIMYMHAMU. buHapHas cimydaitHas
BennunHa. [lpumepsl pacnpeneneHuii, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMHMAJIBHOE.

CoBMmecTHOE pachOpenesieHHe JIBYX CiydaHbIX BeaudyuH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremaTnueckoe OXHUJaHUE CIy4YalHOW BEJIWYWHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS  MAaTEMAaTHYECKOrO  OXKHUIaHMS
(ctpaxoBaHue, Jnorepes). MaremaTHuecKoe OXXHJIaHWE OWHApHOW Ciy4ailHOM
BEJIMYMHBI. MaremaThdeckoe OXUJaHUE CYMMbl  CIIyYaWHBIX  BEJIUYUH.
Maremaruueckoe 0XKUJAHUE r€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneseHUNn.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIYYalHOW  BEJIMYUHBI
(pacnpenenenus). Jlucnepcus OMHaApHOM ciaydailHOW BelUYUHBL. MaTeMaTuueckoe
OXXUJAHUE IIPOM3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss UM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. /[lucnepcuss W CTaHIAPTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacrpeneneHusl.



11 KIIACC

HepasenctBo UeOwnméBa. Teopema Uebniméra. Teopema bepuymmu. 3akon
Oonpmmx  uucen.  BpIOOpouHBIE  MeTO[ — uccienoBaHuWil.  BribopouHbie
xapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpocTEHIINX TUIOTE3 C MOMOIIBIO U3YUYEHHBIX PACTIPEIETCHUI.

HenpeppiBHble cnydaiiHble BennduHbBL. [Ipumeppl. @PyHKIUSA TIOTHOCTH
BEPOSITHOCTH paclpesieliecHusl. PaBHOMEpHOE paclpeieieHhe M €ro CBOMCTBA.
3agauu, IPUBOASIIME K TIOKA3aTEIbHOMY PacpeAcICHUIO. 3a1auu, IPUBOIAIINE K
HOPMAJIbBHOMY  paclpe/esICHUIO. OyHKIUSA MJIOTHOCTH BEPOSITHOCTU
MOKa3aTENBHOTO pacnpeaeneHusi, GyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO
pacnpeneneHus. yHKIUSA IVIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PacClpeAeIICHHUS.

[TocnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajgauw,
npuBoAsIIKE K pacnpeaenenuto [lyaccona.

KoBapuanus nByx ciydailHbix BenuuuH. Kosdduument auHelHOU
koppemsiiui.  CoBMecTHble  HAOMIOAGHMS JBYX  BelIMYMH. BbIOOpOoUHBbII
koahuireHT xoppensiuu. Paznuune Mexay JTUHEHHON CBS3bIO M IPUYHUHHO-
CJIECTBEHHOU CBA3bIO. JIMHENHAs perpeccusi, MeTOl HAMMEHbIIUX KBapPaTOB.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHUHCKOr0  OOIIecCTBa,  MIPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MAaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pu3u4ecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIHHON €SI TENHHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

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

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, 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  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM 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 €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

CcBOOOHO OMEpUPOBATH MOHATHSIMH: Tpad, IUNIOCKUN rpad, CBI3HBIA rpad,
nyTe B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
IKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIBIT),
Clly4ailHO€ COOBITHE, 3JIEMEHTAPHOE CIy4daliHOE COOBITHE (3JIEMEHTAPHBIN MCXO.)
CIIy4allHOTO  OIbITa, HAaXOJIUTh BEPOATHOCTH COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: TIepeceueHrue, O0bEIUHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIB30BATh JHUATPAMMBI
DOiinepa, KOOPIAUHATHYIO IPSIMYIO JJI peLIeHHs 3a/ad, MOJb30BaThCs (POpMyJIIoi
CJIO’KEHHS BEPOSITHOCTEN JUIsl BEPOSITHOCTEN JIBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEpUPOBATH  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYaHOrO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO MpaBUJIa YMHOXKEHHUsS, AepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMyYIly MOJHONW BEPOATHOCTH, (HOPMYIY
baifeca ipu pemnieHuu 3a7a4, ONpeaesaTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OpraHM3aluy CIY4YailHOTO HKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJbl ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEM;

CBOOOJTHO  OMEpUPOBATH MOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  ONBIT
(ucnblTaHue), ycrex M Heyjaya, He3aBUCHUMbIE HCIBITAHMS, CEpUsl UCIBITaHWM,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM HCHBITAHUWA 1O MEpPBOrO ycrexa, B
CepUM UCTIBITAaHUN bepHyIIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BEMYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMHUAILHOE pacIpeieTICHHE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pPACIpPEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO pACIpeAesieHUs JBYX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCHMOCTH  CIIyYallHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTr0 OXKUIAHUS CITydYalHON BEJIMYMHBI (pacrpeiesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MATHUYECKOIO OXKWUJAHHUS TP PEIICHUU 3a4a4d, BBIYHUCIATH
MaTEeMaTUYECKOe 0KUIaHHEe OMHOMUAIBHOTO U T€OMETPHUECKOTO PACTIPEEIICHMIA;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIIYYAWHOW BEJIMYMHBI
(pactipeiesieHusi) TPU PELIEHUU 3a]1ad, BBIYUCIATH JAMCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO PACIPEEICHUIA.

K xoniy 11 kiacca o0yJaroniuiicss HAy4IuTCs:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOU BBIOOPKE M OIEHUBATH
XapaKTEePUCTUKU TE€HEepPaJbHOM COBOKYNMHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHHBaTh BEPOATHOCTH COOBITUNA U MPOBEPATH MPOCTEHIIME
CTATUCTUYECKUE TUIIOTES3BI, NIOJIb3YSCh N3YYEHHBIMU PACIIPENCICHUIMU;

MPUBOAUTh  MPUMEPHl  3aJad, MNPUBOJAIIMX K  IOKA3aTeIIbHOMY
paclpeneneHuo, 3a1ad, MOpUBOASIIMX K HOPMAJbHOMY  PacHpeaciICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpezaeneHusi, GyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeiesieHus,
GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCIHpeesICHUS ;ONPEesTh
KO3 PULIMEHT TMHEHHON KOPPEIsUU, BBIOOPOUHBIN KO3PPUIUEHT KOPPEISALHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbl e padoThI
pecypcsbl
1 OneMeHTsl Teopuu rpados 3
5 CryqaifHble OTIBITHI, CITy9aifHbIC COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu HaJ MHOXKECTBAMH U
3 coOpITusAMU. C10’K€HUE U YMHOKEHUE 5
BEPOSATHOCTEM. Y CIIOBHAsI BEPOSITHOCTD.
He3zaBucumsble coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocne0BaTeNIbHbIX UCIIBITAHUI.
5 Ucnsitanus bepuymnu. Ciaydaiinelii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHble BEJIMUUHBI U PACTIPEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34 2 0




11 KIIACC

Ne i/m

HaumeHoBaHMe pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IMpakTn4yeckn
e padoThbI

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

3aK0H OOIBIINX YHCENT

OIeMEHTH MaTEeMaTHISCKOM CTaTUCTUKH

HenpepbiBHBIE CllyyaliHbIE BEJIMYHHBI
(pacripeenenust), oKa3aTesIbHOE U
HOpMAaJIbHOE pacIpeieIeHUs

Pacnpenenenue Ilyaccona

CBs13b MCKOY CJ'Iy‘lB.fIHLIMH BCINYHNHaAMH

O0001IeHre U cucTeEMaTU3aus 3HAHUH

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne i/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jlara
H3y4YeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cs3HeIl rpad, npeacTaBaeHne
3aJjauu ¢ MOMOILBIO rpada

Crenenpb (BAJICHTHOCTD) BepIIHHBL. [1yTh
B rpade. Llenu u nukib!

I'padbr Ha mnockocTu. [epeBo
CIIy4alHOTO YKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTBHI (OIBITHI) U
CIly4aiiHble COOBITUS. DI€eMEHTapHbIE
coOBITHS (MCXO/bI)

BeposiTHOCTB cy4aiftHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUSMHU

BeposiTHOCTB Ccy4aiftHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOYKHBIMH 3JICMEHTAPHBIMU
COOBITUSIMA

[lepeceuenue, 00beIMHEHNE MHOXKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHs. POpMYyIIa CI0KEHUS




BEPOATHOCTEM

VYcioBHas BEpOATHOCTb. Y MHOKEHHUE

8 BeposiTHOCTEH. DopMyra yCIoBHOM
BEPOSITHOCTH
VYcnoBHas BEpOSTHOCTb. Y MHOYKEHHUE

9 BeposATHOCTEW. DopMyJia yCIOBHON
BEPOSITHOCTH

10 dopMyia OJITHONU BEPOATHOCTH

1 ®opwmyina baiieca. HezaBucumsie
COOBITUA

12 KoMOunHaTopHOE MpaBUI0 YMHOKECHHUSI.
[lepecTanoBku U (hakTopHa

13 Yucno coueranuid. TpeyrojbHUK
[Tackans

14 ®dopmyna 6unoma HeroToHa
KonTponbnas paborta Nel: "I'padsi,

15 BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"
bunapHbIil ClTy4aifHbIN OIBIT
(ucmpITaHKe), yCTIeX U HEyaaua.

16 HeszaBucumele ucnbitanus. Cepust
HE3aBUCHUMBIX UCIBITAHUH /10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10
NEPBOro ycrexa

13 Cepus HE3aBUCUMBIX HUCTIBITAHUNA

bepnymn




19

Cry4aifHplii BRIOOp U3 KOHEUHON
COBOKYITHOCTHU

20

[IpakTuueckas pabora c
HCITIOJIB30BAHUCM JJICKTPOHHBIX Ta6J'II/III

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. [(narpamma
pacrpeneieHus

22

Onepaunn Haj ciay4yailHBIMU
BenuynHamu. IIpumepsl pacnpenencHui.
bunapnas ciry4yaiiHas BeIu4uHa

23

FGOMCTpI/I‘leCKOG PacipeaciICHuc.
bunomuansHOE pacnpeaciiCHue

24

MaremaTuyecKkoe OKHIaHue CIydaitHOM
BenuurHBL. COBMECTHOE pacrpe/iesieHrue
JBYX CITyYalHBIX BEJIMYUH

25

He3aBucumsble citydaliHble BETUYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKHIaHHUS.
MaremaTtrueckoe OXuaaHue OMHapHOU
CIIy4ailHOM BEJTMYUHBI

26

Maremarnueckoe oxxuganue
F€OMETPUUYECKOT0 U ONHOMHUATBHOTO
pacnpeneneHuit

27

Jucnepcus U cTaHJapTHOE OTKIOHEHUE

28

Jucniepcust OuHApHOM ciydaitHON
BeIM4nHbL. CBOWCTBA AUCIIEPCUHI

29

MaremaTndeckoe OXHIaHue
IMPOU3BCACHUA N JUCIICPCUSA CYMMBI
HC3aBUCHUMBIX CHy‘I&ﬁHHX BCINYHNH




Jucnepcusi OMHOMHAIBHOTO

30 pacrnipeaenenus. [Ipaktudeckas pabota ¢ 1
UCIIOJIb30BAaHUEM IEKTPOHHBIX TaOJIHI
Jucnepcus 1 cTaHapTHOE OTKIOHEHUE

31 reOMETPUUYECKOI0 paclpeieeHHUs. . |
[IpakTuueckas pabora c
WCIIOJIb30BAHNEM DJIEKTPOHHBIX TAOJIHUIL

32 O060011eHre U crucTeMaTu3alys 3HaHUH 1
Konrtponbnas padora Ne2: "Hcnbitanus

33 bepnymnu. Cirydalinble BETUYMHBI U 1
pacnpenenenus”

34 O000I11IeHIE U CUCTEMATH3AIIUS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTposabHbie
padoThI

IpakTnyeckue
padoThbI

Jlara
U3yYeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

HepasenctBo YUeoOriena. Teopema
Yeormena. Teopema bepuymmu. 3akoH
OOJIBIITUX YHCET

HepasenctBo Yeobnimena. Teopema
Yeosimena. Teopema bepryrum. 3akoH
OOJIBIITUX YHCET

Br100pouHbIif METOT UCCIIEI0BAHUIMA

[IpakTudeckas paboTa ¢ UCIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHUIL

I'enepanbHas COBOKYIHOCTb U CllyvaiiHas
BbIOOpKA. 3HAKOMCTBO € BBIOOPOYHBIMH
xapaktepuctukamu. OLiEHKa CPEIHETO U
JUCIIEPCUU T€HEPATILHOM COBOKYITHOCTH C
HOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

['eHepanibHasi COBOKYITHOCTb U CITy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctrukamu. OLeHKa CPETHETO U
JUCTIEPCUU TeHEPATbHOM COBOKYITHOCTH C
MOMOIIBbIO BEIOOPOUHBIX XapaKTEPUCTUK




OrneHrBaHME BEPOSITHOCTEH COOBITUH TIO
BBEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOKCTB
W3YYEHHBIX paclpeneaeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C MOMOIIBIO CBOKMCTB
W3YYEHHBIX pacpereIeHun

11

[IpakTudeckast paboTa ¢ UCIOIB30BAaHUEM
AIEKTPOHHBIX TAOJIHUIL

12

[Ipumepb! HENIPEPHIBHBIX CITyYalHBIX
BennurH. OyHKINA MIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnipenenenue. [Ipumepsl
3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY H K
HOpPMAaJIbHOMY pacrpeesIeHUusIM

14

GDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOI0 paclpCaACICHUA

15

OYHKIHUSA MITOTHOCTA BEPOSTHOCTH
HOPMAaJIbHOT'O pacIlpeieeHus

16

ITocnenoBaTenbHOCTh ONMHOYHBIX
He3aBUCHMBIX coObITHIA. [Ipumep 3axaun,
IPUBOJALIEH K pacpenenenuto Ilyaccona

17

HpaKTI/IHGCKaH pa60Ta C UCIIOJIb30BaHHUEM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanust [ByX CIIy4aifHbIX BEJINYHH.
KoaddumuenT xoppensiun

19

CoBMecTHbIE HAOJIO/IEHUS IBYX BEJIMYMH




20 Br16opounslii k03 GuLueHT Koppensuuu

71 Paznuune Mex 1y JIMHEWHOM CBS3BIO U
IIPUYUHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneiinas perpeccus

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

24 TaOJIMI U AMarpamm, onucaTeabHast
CTaTHCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU

26 Boruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEHHEM (OpMYIT
Brrancnenue BeposTHOCTEH cOOBITHI C

7 NpUMEHEHHEM IrpapuyecKixX METO/I0B:
KOOpAMHATHAas IpsimMasi, 1EPEBO,
nuarpaMma Jitiepa

28 CiyualiHble BEJIMUUHBI U PACTIpEAEICHUS

29 MareMatuueckoe 0XKMIaHHE CITy4alHOU
BEJTMYUHBI

30 MaremaTruecKkoe OKHIaHUE CIydaHON
BEJTUYHUHBI

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

32 npuMeHeHneM GopMyII U rpaguuecKux

MCTOA0B




Brruncienue BeposiTHOCTEH COOBITHH C
33 npuMeHeHneM Gopmyst U TpaduuecKux
METOJIOB

34 MareMaTtnueckoe 0)KMIaHUE CIIyYalHON

BEINYHNHBI

CrnyualiHble BEJIMUMHBI U pacrpeiesieHusl.

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
npoBepsieMor 00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero odpa3oBanus
0 pe3yJibTaTa
6 Teopust BEpOATHOCTEH M CTATUCTHUKA
6.1 YuTtaTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh  TNOHATUSAMHU:  cpeAHee  apudMeTHdyeckoe, MeauaHa,
HauOoJbllIee, HAUMEHbIIEEe 3HAaUeHHE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
6.3 OnepupoBaTh MOHATUSAMHU: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
CcOOBITHE, 3JIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J) CIIy4aitHOTO
ONbITa; HAXOJUTh BEPOATHOCTH B OINbITaX C PaBHOBO3MOKHBIMU
CIIy4yalHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CIy4YalHbIX SKCIEPUMEHTaX
6.4 Haxomute u QopMynupoBaTh COOBITHS: TEpPECEUCHHE W OO0BEAMHEHHUE
TaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO;
MOJIb30BaThCS AUarpamMmamu Jitsiepa 1 GopMyJIoi CloKEeHUs BEPOSITHOCTEH
MIPU PEILLIEHUH 3a/1a4
6.5 OrnepupoBaTh MOHATHUSMH: YCIOBHASI BEPOSTHOCTh, HE3aBUCHMBIE COOBITHSI,;
HaXOJIUTh BEPOSATHOCTU C IMOMOIIBIO MMPaBUJA YMHOKEHHS, C MOMOIIbIO
JiepeBa CIIy4aHOTrO OIbITA
6.6 [IpumMeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS ITPU PEIICHUH 3a/1a4
6.7 OnepupoBaTh MOHATHSMHU: UCHBITAHHE, HE3aBUCUMbBIE HUCIBITAHUS, CEPUS
UCIIBITAaHUM, yCIIeX M HeyJada; HaXOAUTh BEPOATHOCTU COOBITHUH B CepuUH
HE3aBUCUMBIX HCHBITAHUNA 1O MEPBOr0 YCIEXa, HaXOJUThb BEPOSITHOCTH
coOBITHH B cepuH ucnblTaHuil bepHysin
6.8 OnepupoBaTb  NOHATUSMHU:  CllydailHass  BEIWYMHA, paclpeeiIeHue
BEPOATHOCTEH, AMArpaMmMa pacripeesieHus
11 KIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
nposepsieMor o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero oopa3oBaHus
0 pe3yJibTaTa
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
5.1 CpaBHUBaTH BEPOSATHOCTHU 3HAYEHUU CIIy4aitHOMN BEJINYMHBIIO
pacupeiesIeHUI0 WK ¢ TOMOIIBIO IHarpaMmm
5.2 OnepupoBaTh TMOHATHEM MATEMaTUYECKOTO  OXKHMJAHUS, MPUBOAUTH
MpUMEPBI TOr0, KaK NMPUMEHSETCS] MaTeMAaTHYECKOE OKUJAHUE CIydailHOU
BEJIMYMHBI, HAXOJUTh MaTeMaTH4YECKOE OXHUJAaHUE TI0 JIAaHHOMY
pacipeesIeHUI0
5.3 VIMeTh mpeicTaBlIeHNe O 3aKOHE OOJIBIINAX YUCET
5.4 HMeThb npeacTaBieHUE O HOPMAJIBHOM pacipeiesieHun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KUIACC
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HpOBepHeMblﬁ IJIEMEHT COAECPKaHUSA

6

TeOpI/IH BepOﬂTHOCTCﬁ N CTAaTUCTHKA

6.1

[IpencrasieHue JaHHBIX C MTOMOIIBIO TaOIUI] U quarpamMm. CpeaHee apupmMeTHIECcKoe,
MeraHa, HauOoJblllee U HAaUMEHBIIIee 3HAUCHUS, pa3Max, JUCTIEPCUsl U CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

CrnyuaitHble SKCIIEpPUMEHTHI (OTBITHI) U CIIy4aiiHbIe COOBITHS. DIIEMEHTApHbIE COOBITHS
(ucxompl). BeposATHOCTH ciydailHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSTHOCTH
coOpiTuid. CrydailHbl€ OIBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC pABHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITHSMH

6.3

Onepauﬂn Haa COGLITI/ISIMI/II nepeCCUCHUC, O6’b€,[[I/IHeHI/I€, IIPOTHUBOIIOJIOKHBIC
coObITHs1. Jlmarpammel Diinepa. DopmMyria CI0OKEHUST BEPOSITHOCTEH

6.4

VYcmoBHas  BEPOSITHOCTh.  YMHOXKEHUE  BEpoOsATHOCTEW. JlepeBo  cilydallHOro
sKcriepuMenTa. Popmyria MoJHOM BEpoITHOCTH. He3aBucuMbie COOBITHS

6.5

KomOunatopnoe mpaBuino ymHoxeHus. IlepectanoBku u  dakropuan. Yucmo
coueranuid. Tpeyronpauk [lackans. @opmyna bmaoma HeroToHa

6.6

bunapHblii ciy4aiiHbIl OmBIT (MCHBITAaHWE), yclex U Heynada. HesaBucumble
ucnelTanusa. Cepus HE3aBUCUMBIX MCNBITAaHMM 10 mnepsoro ycnexa. Cepus
HE3aBHCUMBIX UCIbITaHUN bepHyum

6.7

CnyuaiiHas BenuuuHa. PacnpeneneHue BepoATHOCTEW. [luarpamma pacrpeneicHuUs.
[Tpumepsl pacpeiesieHui, B TOM YHCJIe T€OMETPUUYECKOen OMHOMUAIbHOE
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5

Teopust BEpOSATHOCTEHN M CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIy4allHBIX BEJIMYMH: MaTEMaTUYECKOE OXHUIAHHE,
JIACTIEPCHUS. U CTAaHJAAPTHOE OTKJIOHEHHuE. [Ipumepsl MpUMEHEHUs MATEMAaTHYECKOTO
OKMJIaHHs, B TOM YHUCJIE B 3a/adyax M3 IOBCEIHEBHOW XM3HHM. MaremaTtuueckoe
OXUJaHWEe OMHAPHOW CIydallHOW BeNMYWHBL. MaTeMaTH4eCKOe OXHUIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJaHNE U TUCTIEPCUs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeIeTICHHA

5.2

3akoH OOJBIIMX YHCENT M €r0 poJib B HayKe, Mpupojae U odmectBe. BrIOOpOUHBIH
METOJI CCIIEIOBAaHUN
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[Ipumepbl  HEMpEpHIBHBIX  CIy4YalHbIX  BenW4WH. [loHSATHE O  IUIOTHOCTH
pacnpenenenus. 3aaauu, NpUBOALINE K HOpMAJIbHOMY pactipeneneHuto. [lonstue o
HOpMaJIbHOM pacnpeesieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPeJIMETHBIM Pe3yJIbTaTaAM OCBOEHHUS
NpoBepPsieMOro | OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMBbI CpeHero oo1ero
TpeGoBaHus o0pa3oBaHus

Bnanenme MeTogamMM JI0Ka3aTENbCTB, aJrOPUTMAaMHU peEIICHUS 3aad;
yMeHue (GOpMyJIHMpOBaTh M ONEPUPOBATh MOHATHUSAMU: OIpe/eIeHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOWMCTBO, IPHU3HAK, JOKa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (P OPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMNOJIOXKHOE YTBEP)KICHHE, MPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTEeMaTUYeCKOH WHAYKIUH,
IIPOBOJUTH JI0KA3aTeNIbHbIE pacCyXICHHS MPHU PELICHUHU 3a]a4, OLICHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PAcCyXJIEHHUIl; yMEHHE OIepHpoBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOXKECTBO, OINEpallMi HaJ MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OTNHCAHUs pPeaJbHBIX MPOLIECCOB U SBJICHUH U NP PEIICHUU 3a]a4, B TOM
qucie U3 Ipyrux y4yeOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh NOHATHAMMU:
rpad, cBs3HBIN rpad, qepeBo, MUK, rpad Ha TUIOCKOCTH, YMEHHUE 33]1aBaTh
U ONMMCHIBaTh Tpadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONB30BaTh rpadbl Mpu

pCUICHUHA 3a1a1

YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOE YHCIIO, IEJIOC YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeeM, KOPEHb HATYPaIbHOM CTCIEHHU, CTCIEHD C
palMOHAIBHBIM MOKa3aTeNIeM, CTENEeHb C JACHCTBUTEIBHBIM MMOKA3aTeleM,
jgorapudM YHCIIA, CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJBHOIO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YKCJIO, HPPAIMOHATIBHOE YHCIIO,
MHOXKXCECTBa HATypaJbHBIX, MCJbIX, pPAlUOHAJIbHBIX, Z[eﬁCTBHTeJIBHLIX
2 YHUCEN; YMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HAUMCHBIITHN 001N
JCTUTEIh W HAMMEHbIIEEe OOllee KpaTHOe, alroputM EBKiInaa mpu
peliCHUN 3aJa4; 3HAKOMCTBO C Pa3/IMYHbBIMH MO3MIHUOHHBIMU CHUCTECMaMU
CUHUCIICHHUS; YMCHUE BBITIOIHATH BHIYMCIICHUE 3HAYCHUH U ITPpeoOpa3oBaHus
BBIPOKEHUI CO CTENEeHSAMHU W JiorapupmMamu, npeodpazoBaHusi IPOOHO-

paloHalIbHBIX  BBIPDAKEHUH; yYMEHHE  ONEpUPOBaTH  MOHATUSAMHU:

OCICI0OBATCIIbHOCTD, apI/I(I)MCTI/IquKa}I Inporpeccusda, TreoMCTPpHUICCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAas TI€OMETpUYEcKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPPEHTHBIX (hOpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIF30BAaHHS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHAMM:  MaTpuna 2x2  wu  3X3, OIpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: PpalHUOHAIbHBIE, HPPALHOHAIbHBIC,
NOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUYecKHe, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YypaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbl C IMOMOLIBIO pPa3IMYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPAaBEHCTBA MW CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj7a4 M 3a/1a4 U3 Pa3UYHbIX 00J1acTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIHS, YETHOCTH (YHKIINH,
MNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nvecKkuii CMBICT TPOWM3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHE HaXOAWThb ACHUMITOThI Tpaduka (QyHKUUH; YMEHHE
BBIUHUCIATh  NPOM3BOJIHBIE  CYMMBI, TPOU3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaXoJAUTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaluu3a; IPUMEHATHh MPOU3BOAHYIO U HAXOXKJICHHsS HaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3MYeCKUX 3a/adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMH, nuHeWHas GyHKOUS, KBaApaTUdHas (QyHKUUSA,
panyoHanbHass (QYHKLUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
(byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCIOJb30BaTh TPa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYTHX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpauku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJM U YacTH, Ha JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 O0JIACTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(buHAHCAMM); COCTaBISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMeTHYeCKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, TIPEJCTABICHHYIO B Ta0IMIIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBONCTBA PEABHBIX MPOIECCOB W SIBJICHHIA, TIPEICTABISTH
nHpOpMaIMI0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpa(l)nqecxnx
METOAO0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIBIO JuarpaMm pacCCruBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHUAMM: CIyYaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTb C€ HCIIOJIL30BAHHECM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElENICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUE
MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHu Ui pellieHus 3aady;
3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE
ONIEpUPOBATH MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  IEepecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJa, IJIOCKUN yIroJl, IBYIPaHHbIN
yroJ, TPEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MAPaLIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTE TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAy IMpsIMbIMH,
Yrol MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
paccTosiHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIICHUU
3ajjauy U3y4yeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa1U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallieHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHIO, CEUYEHHE I1apa, IUIOCKOCTb,

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




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U MOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO0OMS, TMOJOOHBIE (QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) NpU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroJ, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans chepsl; o0bEM Kyoa,
MpAMOYTOJIBHOIO  Mapajuiejicnurcaa, IMupaMuabl, I[IPU3MbI, NOUWIWHAPA,

KOHYcCa, IlIapa; yMEHUE HAXOUTh OTHOIIIEHUE 00BEMOB MTOTI00HBIX (PHUTYp
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YMeHne omnepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, pPa3IoKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BENCHUE, YTOJNI MEXIY
BEKTOPAMH, YMECHHE WCIIOJH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOIANINNA METO JIJIS PEIICHUS 3a1a9u; TOHMMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TNPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




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

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

Yucia U BLIUMCIIEHUSA

1.1

HatypanbHble u nienbie unciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEI

Panmonansubie umncina. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, TPOIEHTHI,

12 OeCcKOHEYHBIE TIepUOIMYECKre Apodu
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIIECHHU. JencTBus c
' apupMeTHIeCKUMU KOPHIMHU HaTypalbHON CTETIEHU
1.4 Crenenp ¢ nenplM nokazatesneM. CTENEHb C PallMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIE JTOTapHU(PMBI
JlelicTBuTenpHble uucia. ApU(PMETHYECKHE OINEepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yucaamu. [lpuOnuxkéHHble BBIYKUCICHMS, IpaBWIa OKPYIVIEHUS, NPUKUAKA U
OLICHKA pe3yJIbTaTa BBIUNCICHUN
1.8 [TpeoOpa3oBaHne BbIpaXKEHUM
1.9 Kommiekchsle yncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 Lenble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 UppanuoHanbHbie ypaBHEHUS
23 TpuroHomerpuiecknue ypaBHEHUs
24 [Toka3arenbHble U orapudmMuyeckre ypaBHeHUs
2.5 Llenbie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuronomeTpruyecKkue HEpaBEHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Martpuia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTens MaTpULbl
3 ®yHKuMU U TpaduKu




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

>l ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GpyHKINM
O6nacte ompeneneHuss U MHOXXECTBO 3HadeHWM GyHkumu. Hymu ¢dyHKImm.
) [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Makcumymbl 1 MUHMUMYMbI (GyHKuMU. HanGombiiee M HauMeHbIllee 3HAUYEHUE
(GYHKIMU HAa TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypajJbHBIM UM IIeNbIM Ioka3ateneMm. E€ cBolicTBa u
. rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u norapupmudeckas GyHKIMU, X CBOMCTBA U TpapUKH
316 Touku paspsiBa. AcumnTorhl rpapukoB ¢yHKuud. CBoiicTBa (QYHKIMM,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a1aHUS TT0CJIEA0BATEILHOCTEN
3.8 Apudmernueckass M reomerpudeckas nporpeccuu. Popmyina  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maTemaTiuueckoro aHaimsa
4.1 [TpousBonHas GyHkiuK. [Tpon3BoIHBIE SIEMEHTAPHBIX (PYHKLIUH
[IpuMeHeHHE TPOU3BOMHOW K HCCIENOBaHMIO (DYHKIMI Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxaeHue HanOOJbIIEro U HAUMEHBILIEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
43 [TepBooOpasnas. MaTErpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepannu HaJ MHOKecTBaMH. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpstMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5 KoopauHatsl u BEKTOPHI

Hoxyment noanucad JUII pykoBoaurens




