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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. Juarpammel Ditsiepa. @opmyiia ClI0KEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSTHOCTEU. [lepeBo CirydaiiHOTO
skcniepumenTa. Gopmyia nosHou BeposTHOocTH. Popmyna baiieca. HezaBucumele
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 KJIIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OONpIIMX  4ucesl. BbIOOpOYHBIM  MeTOJ  HccieaoBaHui.  BeiOopodHbie
xapakTtepucTuku. OIleHUBaHUE BEPOSTHOCTH COOBITHS MO BBIOOPOUYHBIM JaHHBIM.
IIpoBepka mpocTeNIMX TUIIOTE3 C TOMOIIBIO U3YYEHHBIX PACITPEICICHUM.

HenpepsiBHble ciyvalinble Benu4yuHbl. [Ipumeppl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMepHOE pachpeleseHue M €ro CBOMCTBA.
3agauu, NPUBOIAIINE K TOKA3aTEIIbHOMY PACIpeIeICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIBHOMY pacnpeneseHuIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pachpeaeneHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAIHHOTO
pactpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeICTICHUS.

ITocaenoBaTeIbHOCTE  OJWHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3ajauw,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus 1Byx ciydaiiHeix BenuwduH. KoddduimeHT auHEHHOM
koppensiiud.  CoBMecCTHblE  HAOMIOACHHUS  JBYX  BEIWYHMH. BBIOOpOUHBII
Kod(pdunueHT Koppenauuu. Paznuuve Mexay JMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHas1 perpeccrs, METOI HAMMEHBIINX KBaJAPATOB.



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 COOBITHSMHU;HAXOAUTh U (POPMYIUPOBATH
COOBITUSI:  TEpeceueHue, OO0bEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
IIPOTHBOIIOJIOAKHOE JAHHOMY, UCIOJIb30BaTh AUArpaMMbl Dijiepa, KOOPAUHATHYIO
OpSIMYIO JUISl PELEHUs 3a]ad, MOJIb30BaThCs (POPMYJION CIIOKEHUSI BEPOSITHOCTEH
JUISL BEPOSITHOCTEN IBYX U TPEX CIy4alHBIX COOBITUH;



ONEpUPOBATH  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIyYalHOrOo HKCHEPHUMEHTA,
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 OPTaHMU3ALMH CIIyYalHOTO SKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJbl ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3aJa4 10 TEOPHH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATH MOHATUAMU: OMHAPHBIHI
CIIy4alHbIM ONBIT (MCHBITAHUE), YCIEX WU HeyJaya, HE3aBUCUMbIE HCIbITAHUS,
cepusi UCHBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEPUU HUCIBITAHUU 0
IIEPBOr0 YCIIEXa, B CEPUM MCHBITAHWW bepHymn, B ONbITE, CBSA3aHHOM CO
CJIy4aliHbIM BBIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CiIydailHas BEJIWYMHA, paclpeaeiieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeesieHus, OuHapHas clydailHas BeJIMYWHa,
reOMeTpUYeCcKoe, ONHOMUAIBHOE PacIpeIeiICHUE;

ONEPUPOBATH IOHATUSAMU: COBMECTHOE pPaCIpEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TAOJIUIy COBMECTHOTO PACIPEAEICHUS ABYX CIy4ailHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXI0M BEIUYMHBI, ONPEACICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATh  MOHITHEM
MaTEMaTUYECKOI0 OXKUIAHUS CIy4YaliHON BEJIMYMHBI (paclpeesieHts), IPUMEHSTh
CBOMCTBA MAaTE€MaTUYECKOrO0 OXHWAAHWS TpPU PELICHUM 3a7a4, BBIYUCITH
MaTEeMaTUYECKOE OKUJaHNE OMHOMHAIBHOTO U TEOMETPUUECKOTO PACTIPEIEICHHUI;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: JUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYalHOW BEIWYMHBI
(pacnpeneneHus) NpU PELIEHUM 3a/ay, BBIYMCIATH AMCIEPCUI0 M CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUAIILHOTO paclpeIeeHH.

K koniy 11 kiacca o0y4aronuiicss Hay4YuTCs:

BBIUKCIISTH BEIOOPOYHBIE XapaKTEPUCTUKU 110 JTaHHOW BHIOOPKE U OLICHUBATh
XapaKTePUCTUKN TI'EHEPaJbHOW COBOKYNHOCTH JAHHBIX IO BbIOOPOYHBIM
xapakTepuctukaMm. OLIEHHBaTh BEPOSATHOCTH COOBITUNA W MPOBEPATH MPOCTEHIINE
CTATUCTUYECKUE TUNIOTESBI, NOJIb3YSCh N3YYEHHBIMHU PACIIPENCIICHUSIMU;

IIPUBOAUTH  IPUMEPHl  3a4ad,  IPUBOJAIIMX K  II0KA3aTeIIbHOMY
pacupeneneHuro, 3aj1ad, I[PUBOJAUIMX K HOPMAJIBHOMY  PACIPEIECICHMUIO.
OnepupoBaTh MOHATUSAMU: (YHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpeneneHusi, PyHKIMS IIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeieieHus,
(GYHKIMS TIIOTHOCTH U CBOMCTBA HOPMAJILHOTO PaCIPEICIICHNUS;

onpenensaTh  Kod)PUUUEHT  JIMHEHHOW  KOppessiiMM,  BbIOOPOYHBIHA
KO3 (PULIMEHT KOPPEIISILIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrtpoabnsie | IIpakrnyeckn
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl pecypebi
1 DneMeHTsl Teopuu rpados 3
) CryyvaiiHble OMBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanny Hax MHOKECTBaMU U
3 coObITusIMH. CI0XKEHNEe U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAsI BEPOSATHOCTb.
He3zaBucumeble coObITHs
4 DIeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUH.
5 Ucnpiranusa bepnymnmu. Ciyuyalinblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U paclpeaeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabubie | Ipakruueckn
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI
pecypcsbl
3aKoH OOJNBIIMX YHCET 5
2 DJIEeMEHThl MAaTEeMAaTUYECKOU CTATUCTUKHU 6
HenpepbiBHbBIE ClTyyaliHbIE BEJIMYHHBI
3 (pactipeienienust ), MoKa3aTeIbHOE U 4
HOpMAaJIbHOE pacIpe/ieIeHUS
4 Pacnpenenenue Ilyaccona
CBsi3b MEXy CITy4allHBIMHA BETUIHMHAMU
6 O06o011eHre U cucTeMaTu3alus 3HaHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBO 4acoB JlaTa
Ne JIeKTPOHHBIEe IM(POBbIE
Tema ypoka Kontpoabubie | IlpakTtudyeckue | H3Yy4YeHH
n/m Bcero o0pa3oBaTe/IbHbIE PecypcChl
padoThI padoTbl b

I'pad, cBsi3HBI rpad,
IpeJCTaBICHNE 3aa4uH C
MOMOIILIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BAJICHTHOCTB)
BepmuHbL. [1yTh B rpade. [lenu
U IIUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha mtockocTH. [epeBo
CIIy4ailHOTO AKCIIEPUMEHTA

https://m.edsoo.ru/24XFA5016

CrnyualiHble SKCIIEPUMEHTHI
(OmIBITHI) U CiTy4aiiHbIE
COOBITHSL. DNIEeMEHTapHbIE
coObITHS (UCXObI)

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOro
coObITHs. BepostHocTn
COOBITUH B OMBITAX C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU

https://m.eds00.ru/8S3C8YCML

BeposiTHOCTB CitydaitHOro
coObITus. BepostHocTu
COOBITHIA B OTIBITAX C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUIMU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/DNVFQSSRQ

[Tepeceuenue, o0beAMHEHUE
MHOKECTB U COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHS.
dopMyna CIoKEHHS
BEPOATHOCTEM

https://m.edsoo.ru/183Y3NKOQ

VYcnoBHas BEpOSTHOCTD.
YMHOKEHNE BEPOSTHOCTEM.
dopmyJia yCI0BHOU
BEPOSTHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSATHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®opmyJia yCI0BHOM
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

®opmyJia MOJTHON BEPOATHOCTH

https://m.edso0.ru/UNX09C5LX

11

®opmyna baneca.
HeszaBucumeble coObITHS

https://m.edsoo0.ru/NYF9VJ6R6

12

KomOunaTopHOE mpaBuiio
ymHoOxeHus. [lepectraHoBKY U
dakropuan

https://m.edsoo.ru/BVVFQUKKS

13

Yuciio coueTaHui.
Tpeyronpnuk [Tackans

https://m.edsoo.ru/Y15CS8R20

14

®opmyna OuHoma HproToHa

https://m.edsoo.ru/ABSANVGJH

15

Kontponbhas padora Nel:
"I'padsl, BepoATHOCTH,
MHO>KeCTBa, KoMOnHaTOpUKa"

https://m.edsoo.ru/Q3IDKAYADF

16

buHapHBIN Cily4alHBIN OIBIT

(ucpITaHKE), yCIeX U Heyaava.

He3aBucumMble nCOIBITAaHUS.

https://m.edsoo0.ru/IY4T46JQ6



https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/183Y3NKOQ

Cepusi HE3aBUCUMBIX
UCIIBITAHUH J10 IEPBOTO ycIexa

17

Cepus HE3aBUCUMBIX
WCTIBITAHUI J0 MEPBOro ycnexa

https://m.edsoo.ru/Q1KT2Y9IU

18

Cepust HE3aBUCHUMBIX
ucnblTaHuil bepHym

https://m.edsoo.ru/HIWIZ7FDS

19

Cryyaiinblif BbIOOp U3
KOHEYHOM COBOKYITHOCTHU

https://m.edsoo.ru/VCL7PSU0X

20

[TpakTudeckas padboTa ¢
MCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0JINLI

https://m.edsoo.ru/NE69MIZJO

21

CityyaiiHasi BEJIMYMHA.
Pacnpenenenue BeposTHOCTEM.
Juarpamma pacnpenenenus

https://m.edsoo.ru/SMFB4W 1JM

22

Onepanuuu Haj cay4yailHBIMU
BenmuuHamu. [Ipumepst
pacnpenenenuii. bunapuas
CIy4JaitHas BeJIMYMHA

https://m.edsoo.ru/C6TDDUNIJ&

23

I'eomeTpuueckoe
pacnpenenenne. buHomMuanbHOE
pacnpezeneHue

https://m.edsoo.ru/JTT2F54GL

24

MaTteMaTH4eCKOe OXKUIAHUE
CIIy4ailHON BEJINYMHBI.
CoBMmecTHOE pacipeiesieHue
JIBYX CIyYalHBIX BEJIMYHH

https://m.edsoo.ru/77Z76Y7KB

25

HeszaBucumele cinydaitHbie
BennumHbl. CBOMCTBA
MAaTEMATHUECKOTO OKHUIAHUS.

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/Q1KT2Y9IU

MareMaTndeckoe OKUIaHue
OWHApHOM CITyyalHOM
BEJINYHHBI

26

MarteMaTH4ecKoe 0KUIaHNue
r€OMETPUYECKOTO U
OMHOMHAJILHOTO
pacrnpeeneHuit

https://m.eds0o0.ru/C6HWOBTQQ

27

Jucnepcus u ctaH1apTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust GuHapHOI
CIIy4ailHON BEJINYUHBI.
CBolicTBa AucCIIEpCUH

https://m.edsoo.ru/HYZZFP2Y7

29

MaTteMaTH4eCKoe OKUIAHUE
MMPOU3BCACHUA U JUCIICPCUA
CYMMBI HC3aBUCUMBIX
CJ'Iy‘-I&fIHBIX BCJINYHH

https://m.edso00.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AIIEKTPOHHBIX TAOIHIL

https://m.edsoo.ru/BOWSYV6LT

31

Jucnepcust u ctaHiapTHOE
OTKJIOHEHHE T€OMETPHUIECKOT0
pacnpezeneHusl. .
[TpakTuueckas pabota ¢
UCIIOJIb30BAHUEM IIEKTPOHHBIX
TaOJINLI

https://m.edsoo.ru/NSGZU11.92

32

O0001eHre U CUCTEMAaTU3 AL
3HAHUH

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/C6HWOBTQQ

Kontponbnas pabora Ne2:
"UcneiTanusa bepuymu.

33 . 1 https://m.edso0.ru/EZTQ5A060
Cry4aiftHple BETUYUHBI U
pacnpeneneHus"
0000

34 ODIICHHEC 1 CHCTEMATH3ATIA 1 https://m.edsoo.ru/ZEKKZP13]

3HAHUU

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34



https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/EZTQ5AO60

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoibHble

Bcero
padoThI

IIpakTnyecku
e padoThbI

Jara
U3yYeHHS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIE PeCypcChl

HepasenctBo YeOrbIiena.
Teopema YeoOrimena. Teopema
bepuynnu. 3akoH GONMBIIMX YHCET

https://m.edsoo.ru/E25IPS7YZ

HepasenctBo YeOrbIiena.
Teopema YeoOrimena. Teopema
bepuyu. 3aKoH O0NBIIMX YUCET

https://m.edsoo.ru/84DPQY5US

HepasenctBo YeOrbiena.
Teopema UeOsbiieBa. Teopema
bepHysiu. 3akoH 60JIBIINX YKCEN

https://m.edsoo.ru/795RTYVP7

Br160pouHsIii MeToT
UCCIIEI0BAHUI

https://m.edsoo.ru/T3HDIU6RS

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/7918IHPHP

I'enepanbHas COBOKYIHOCTb U
cilydaiiHasi BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHET0 U TUCTIEPCUH
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/1234058 PN

FeHepanLHaﬂ COBOKYIIHOCTb U

https://m.edsoo.ru/UFSSLUWZX



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/E25IPS7YZ

cily4aiiHas BIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U TUCIEpCUn
reHepaIbHONH COBOKYITHOCTHU C
MOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

O1uieHMBaHUE BEPOATHOCTEMN
COOBITHH TIO BBIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucTtrueckas runoresa.
[IpoBepka mpoCTEUIINX THIIOTES €
IIOMOILBIO CBOMCTB U3Y4YEHHBIX
pacnpeneneHuit

https://m.edsoo.ru/AN2N5VIR 1

10

CratucTtuueckas runoresa.
[IpoBepka mpoCTEUIINX THIIOTES €
IIOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacnpeneneHuit

https://m.edsoo0.ru/6VQ7WZS6U

11

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0IUI]

https://m.edso0o0.ru/ASKODEFOW

12

IIpumepsl HeNpepBIBHBIX
ClIy4alHbIX BelnyuH. OyHKIuUA
IJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacmpeieneHue.
[Ipumeps! 3a1a4, NPUBOAAIIUX K
MOKa3aTeNbHOMY U K
HOPMAJIbBHOMY pacrpeeieHusIM

https://m.edsoo.ru/TBYPVVI96N

14

DyHKIUS TIOTHOCTH

https://m.edsoo.ru/0TSVANSGH



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/AN2N5V9R1
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
6 Teopus BeposATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUArPAMMBI
62 OnepupoBaTh  TOHATUSAMHU:  cpeAHee  apudmernyeckoe, MeJaUaHa,
’ HauOoJIbIIee, HAMMEHbIIEE 3HAYCHHUE, pa3MaX MacCHBA YMCIIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMU: CIIyYalHBIM ASKCIIEPUMEHT (OIBIT) U CIIydallHOE
COOBITHE, 3JEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA WCXOJ) CIy4alHOTro
6.3 OMbITa; HAXOAMTb BEPOSTHOCTH B OMNbITAX C PAaBHOBO3MOXKHBIMH
CIIy4aiHBIMHM COOBITUSIMHU, HAXO/UTh U CPABHUBATH BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CIy4YaillHbIX dKCIIEpUMEHTAX
Haxomute u ¢dopMynupoBaTh COOBITHS: TIepecedeHHe U OObeIMHEHHUE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOPMYIIOi CIOXKEHHST BEPOSATHOCTEH
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OnepupoBarh MOHATHAMU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOAUTh BEPOSITHOCTU C MOMOULIbIO IPAaBHJIa YMHOXEHHS, C IOMOILBIO
JIEPEBA CIIyYalHOI'O OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPH PEILICHUH 3a]a4
OnepupoBaTh NMOHATHSAMM: MCIBITAHWE, HE3aBUCHMBIC HCIIBITAHUSA, CEPUs
6.7 UCTBITAHUH, yCIeX U HeyZauya; HaXOAUTb BEPOSITHOCTU COOBITHH B CepUM
’ HE3aBHCHMBIX HCIBITAHUH 1O IEPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTHU
COOBITUI B C€pUU UCTIBITAHUN bepHyun
6.8 OnepupoBarh  NOHATHAMM:  CllydaliHas  BEIMYMHA, PACIpPEACICHHE
’ BEPOATHOCTEH, AUArpaMma pacrpeesIeHus
11 KVIACC
Kon .
IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust
pe3yJbTara
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHuUBaTh BEPOSTHOCTH 3HAYEHU CIIy4aitHOM BEJTNYMHBINO

pacnpeesieHUI0 WK ¢ TOMOUIbIO AUArPaMM




OnepupoBaTb NOHATHEM MAaTEMaTUYECKOTO  OXUIAHWS, MPUBOIUTH
MPUMEpBI TOTO, KaK MPUMEHSAETCS MAaTeMaTUYecKoe OKUIaHHE CIy4ailHOMN

52 BEJIMYUHBI, HAXOJAWTb MAaTEMaTUYECKOE OKHUJAHHWE IO JaHHOMY
pacrpeaesieHUI0

5.3 Nmets npencraBieHue o 3aK0HE OOJBITUX YHCET
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTAaTUCTHKA

6.1

[Ipencrarnenune JaHHBIX ¢ MOMOIIBIO TabauI U nuarpamm. CpenHee apudMeTHIecKkoe,
MeauaHa, HauOoJIbIlIee W HAaMMEHBIIIEE 3HAUYCHHUS, pa3Max, AUCIIEPCUsS M CTaHIapTHOE
OTKJIOHEHHE YHCJIOBBIX HAOOPOB

6.2

CrnyualiHble SKCIEpUMEHTHI (OTBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxomsl). BeposTHOCTH ciydaifHOTO CcOOBITHS. BIM30CTh YacTOTHIM BEPOSTHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU

6.3

Onepauny Haa COOBITUSMM: IepeceyeHue, OOBEAUHEHHE, MPOTHBOIIOJIOKHbBIE
coObITus. uarpammsl Ditnepa. @opmyna cioxkeHus: BeposiTHOCTEN

6.4

VYcnoBHas — BEpOSATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEM.  JlepeBO  ciiydaiHOro
skcriepuMenTa. Gopmysia MoaHOM BepoaTHOCTU. HezaBucumeblie COOBITHS

6.5

KomOunaropuoe mpaBuino ymHOxeHus. [lepectaHoBku u  daktopuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uaoma HeroroHna

6.6

bunapHbIli ciyuyaliHbI ONBIT (WCHBITAHHWE), ycHeX W Heydada. HesaBucumble
ucneiTanusi. Cepus HE3aBUCHMBIX HCHBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHysum

6.7

CinyuvaiiHas BennuunHa. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacrpeneneHus.
[Tpumepsl pacnpesiesieHni, B TOM 4KCiie T€OMETPUUECKOen OMHOMUAIBHOE

11 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUNA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBble XapaKTEpPUCTHKHM CIy4YalHbIX BEIMYMH: MaTeMaTHU4YecKoe OKUJIaHue,
JMCIIepcusl M CTaHJApTHOE OTKJIOHEeHHe. IIpumepsl nmpUMEHEHHsT MaTeMaTHYecKOro
OKUJAHMs, B TOM YHCIE B 3aJadax M3 IIOBCEIHEBHOHN XM3HM. MaTemaTHueckoe
OKHJlaHue OMHApHOH cilydyaliHOM BeIMuYuHBI. MaTeMaTHuecKoe OXHJAHHE CYyMMbI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe 0XKMIaHuE U JUCIIEPCUSl TEOMETPUUECKOTO U
OMHOMHUAIBHOTO paclpeieleHni

5.2

3akoH OOJBIIMX YHCENT U €ro pojib B Hayke, MpuUpoje M obiiectBe. BoiOOpouHBIH
METO/]I UCCIICIOBAHMIA
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IIpumepsl  HENpepbBIBHBIX  Cly4alHbIX BeanuyuH. [loHATME O  IIOTHOCTH




pacnpenenenus. 3aaauu, NPUBOIALINE K HOpMAIbHOMY pactipeneneHuto. [loustue o
HOpPMaJbHOM pacrpeaeeHun




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

Kon IIpoBepsiemble TpeOOBaAHMSI K NPeAMETHBIM Pe3yJbTATAM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa3oBaTe/IbHOIM MPOrpaMMbl CpeHero 001ero
TpedoBaHMS oOpa3oBaHus

Brnanenne wMeromamu J0Ka3aTeNnbCTB, alTOPUTMaMU PEIICHHS 3a]ad;
yMeHHe (QOpMYyITUPOBaTH U ONEPUPOBATH TOHATUSAMU: OMNpEIEICHUE,
akcuoma, Teopema, CJIEACTBHE, CBOMCTBO, MNpHU3HAK, JOKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHOE W TPOTHUBOIOJIOXKHOE YTBEP)KICHHE, MPUBOIUTH MPUMEPHI H
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTEeMaTHYECKOH HWHAYKIUH;
MIPOBOJIUTH J10KA3aTEIbHbIE PACCYKIEHUS MPU PELICHUU 33]a4, OLICHUBATh
1 JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYXKIICHUM; yMEHHE ONEepUpOBATH
MOHSITUSIMA: MHO>KECTBO, TOJMHOKECTBO, OIEpall HaJ MHOXECTBaMHU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar i
OTHCAHUs PeaJbHBIX MPOILIECCOB U SBJIICHUH U MPH PEIICHUU 3a]a4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHIMHU:
rpad, cBs3HBINA rpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3a1a4y

YMeHue omnepupoBaTh TMOHATHUSMH: HATYpPaIbHOE YHCIIO, IEJI0€ YHUCIIO,
CTETICHb C IIEJIBIM IMMOKa3aTelIeM, KOPEHb HATYPaJbHOM CTETICHHU, CTEIICHD C
pallMOHAJIBHBIM TI10KAa3aTCJICM, CTCIICHL C IICfICTBHTeJIBHBIM IIOKa3aTcJIEM,
JorapupM YHUCIIA, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHUCIIA,
OCTaTOK IO MOJYJI0, pPalMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBa HAaTypaJbHBIX, MCJIbIX, pPalUuOHAIbHBIX, HeﬁCTBHTeﬂbHBIX
2 YHCENT, YMEHHE MCIIOJB30BaTh MPU3HAKYU JCTMMOCTH, HAUMEHBIIHA OO
JeNUTeIh W HauWMEHbIee oO0IIee KpaTHOe, alroputM EBkimmma mnpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMU CHCTEMaMHU
CUHUCJICHUA,; YMCHUC BBIIIOJHATL BBIYUCIICHUC 3HA4YCHUU U HpCO6pa3OBaHI/ISI
BBIPDOXECHHUI CO CTENEHSIMU M Jiorapudmamu, mpeoOpa3oBaHusi JAPOOHO-

palluOHAJIBHBIX BBIpa)KeHI/H\/'I; YMCHUC OIICpHUPOBATH ITOHATHUAMU:

IIOCJIC0OBATCIIBHOCTD, apmbMeTqucxas[ nporpeccusda, TreoMETpUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIAas TI€OMETpUYEcKas IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPpPEHTHBIX (OpMyII; yMEHHE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucH  KOMIUIGKCHBIX  YHCET
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAaHHUS KOMIUIEKCHBIX YHCEN;, ONEpUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeAenuTelb  MaTpHIbI,

FGOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIIMTEIIA

YMeHHne onepupoBaTh MNOHATHIAMU: PpalHOHAIbHBIE, HPPALHOHAIbHBIC,
IOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSAMM: TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPaA3IMYHBIX IPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHCTEMBI Ul PELICHUS MaTEMaTHYECKHUX

3aj7a4 ¥ 3a/1a4 U3 Pa3UYHBIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKOHS, YETHOCTH (YHKIINH,
NEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblliee M HAaMMEHBIIEE 3HAYCHUS
(GYHKIUM Ha TPOMEXYTKEe, HETpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢u3nveckuii CMBICT TPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaxXOAWTh ACHUMITOThI Tpaduka (QyHKUUH; yMEHHE
BBIUUCIATh  NPOM3BOJIHBIE  CYMMBI, IPOM3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO I HCCIEIOBaHUS (QYHKIMMH,
HaxXOJAWTh HauOOJbIIME W HAaUMEHbIINE 3HAUYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHMEM amiapara MaTeMaTHYeCKOTo
aHalu3a; MPUMEHATh MPOU3BOAHYIO Ui HAXOXKJICHHsS HAaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX M

(bU3HYeCcKUX 3a/1adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOILBIO AU epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMM, JuHeWHas GyHKOUS, KBaJpaTU4Has (QyHKUUSA,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHuss  rpadukoB  (GYyHKUHMH,
UCIOJb30BaTh TPa(UKKU Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrHMX Yy4eOHBIX NpeIMETOB M 3a/lad U3 peabHOU
KHU3HH, BBIpAXKaTh (OPMyJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA M Tpauku (QyHKIMHA Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHHne pemath TEKCTOBBIE 3a7aud pPa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJU M YacTH, HA JABUKEHUE, padOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YNpaBICHUS JUYHBIMH M CEMEHHBIMU
(uHAHCAMM); COCTaBJISITh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBbl IO YCJIOBHIO 3aJaud, HCCIIEJOBAaTh IOJYYEHHOE pELIEHUE U
OLICHMBATh MPaBAOINOJ00HOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM €  WCIOJB30BAHUEM  ammapaTra  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHME YHUCJIOBOIO0 Ha0Opa; YMEHHE HW3BJICKaTh, MHTEPIPETUPOBATH
uH(OpMalIKIO, MPEICTaBICHHYIO0 B TaOJMIaX, HA AMAarpaMMax, rpapukax,
OTpaXKAIOIIyI0 CBOMCTBA peajbHBbIX MPOLIECCOB U SBJICHUM; MPEACTABISTH
uHbOpMallMI0O € TOMOUIbI0 TabMUIl MW JUarpaMM; HCCIelI0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUudecKux
METOJIOB U 3JICKTPOHHBIX CPEJICTB; IPaPUIECKH UCCIEA0BATh COBMECTHBIC

Ha6J'IIO,I[eHI/I$I C IMIOMOLIbIO JUarpaMm pacCCuBaHUA U JIMHEeMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIYyYaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

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




(GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (QaKTHl U (OPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pEalbHBIX COOBITHI; yMEHHE OINEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEIEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyuallHOM  BEJNWYMHBL, (YHKLUUU pacHpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEIbHOIO U HOPMAJIBHOTO paclpee/ieHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHul Ui pelleHus 3a/ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YMCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OONBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  NEepecTaHoBOK; OumHOM  HploTOHA;  yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3aay; OLIEHUBAThH
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHPOBATDH HOHy‘lGHHLIfI pe3yiibTaTt

YMeHHe omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YA, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPSAMbIE, MAPALIEIbHOCTD U
NCPpNCHAUKYIISIDHOCTD TIPAMBIX U HJIOCKOCTGfI, yYroja MeExAay IMpsIMbIMH,
Yrol MeXAy INpsAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjauy U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUH M BEIWYMH, pEelaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3aJa91UN
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (GUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapaienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallleHus1, IWIMHIAP, KOHYC, mmap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSAMOYTOJBHOTO TapauleienuIiea, NUPaMUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHUIO, CEUEHHE I1apa, IUIOCKOCTb,

Kacaromasacs cq)epm, HUWINMHAPA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpHl U MOBEPXHOCTHU
BpAIlIEHUs, UX CEYECHHs, B TOM YHUCIIE C TIOMOILUBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTyp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMmeHue onepupoBaTh MOHSATUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajuieJbHbII MEepEeHOC, CUMMETPHsS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOJ00HbIE (UTYPBI, YMEHHUE
pacmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) IpU PEIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroOJ, TIIOIMIAah, OOBEM, IUIOIIAAL TOBEPXHOCTH), HUCHOJIB3YS
HU3YYCHHBIC (1)OpMy.III>I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBECPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans cdepsl; o0bEM Kyoa,
MMpAMOYTOJIBHOI'O  Mapauiejiciurcaa, IMupaMuabl, IIPU3MbI, OUJIWHAPA,

KOHYCa, II1apa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, Pa3oKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTON MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJia4 APYTUX y‘le6HBIX npeaMCETOB
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YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJIICHWM;,; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKH




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

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
12 Pammonaneubie  unciia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOHM, TIPOLIEHTHI,
' OecKOHEeUHbIE EPUOHUECKUE TpodU
13 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMM HaTypajabHON CTENEHU
L4 Crenens ¢ nensiM nokasaresneM. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBOMCTBa
' CTETIEHU
L5 CuHyc, KOCMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnunble U HaTypaibHbIE JOraprUPMbI
JlefictBuTenbHbIe uKcla. ApudMeTHUecKHe Omepanuu C  JACHCTBUTEIbHBIMHU
1.7 yruciaamu. [IpuOnmxEHHble BRIYUCICHUS, TPaBUia OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYUCIECHUN
1.8 [Ipeobpa3oBaHue BbIpaXKEHHH
1.9 KomiuiekcHsle uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHANIEHBIE YPAaBHEHUS
2.2 HppanuonanpHple ypaBHEHUS
23 TpuroHomeTpudecKkue ypaBHEHUs
24 [TokazarenbHble U JIOrapu(PpMUUECKHE YpaBHEHUS
2.5 Lenble 1 1poOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckre HepaBEeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMs], HEPABEHCTBA U CUCTEMBI C TApaMETPaMU
2.11 Matpuna cucTeMsl JINHENHBIX ypaBHEHUH. OIpeneauTeb MaTpULbI




@OyHKImMH U rpaduku

OyHKIMA, cnocoObl 3amanus ¢GyHkuuu. ['padux QyHkiuu. BzaumHO oOpaTHBIC

31 ¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKIHHI
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuM QyHkumu. Hynmum ¢yHkuum.
39 [IpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl 1 MUHUMYMBI (yHKiuu. HawmbGonbliee M HauMeHblee 3HAUYEHUE
(GYHKIIMU HAa IPOMEXYTKE
13 Crenennass ¢GyHKUMUS C HATypaJibHBIM M IEJbIM TokaszareneM. EE cBoiicTBa u
' rpa¢uk. CBolicTBa U rpaMK KOpHs 71-0 CTENeHU
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(UKH
3.5 [TokazarenbHas u morapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
16 Toukm paspeiBa. Acumntotel rpadukoB (yskmuii. CoiicTBa  (QyHKIHH,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEIbHOCTEH
3.8 Apudmerrnueckas u reomeTpudeckas nporpeccur. @opmyiia ClI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanusa
4.1 [TpousBonHas GpyHkuun. [Ipon3BoaHbIe 31EeMEHTAPHBIX (GYHKLIUH
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUHMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxaeHue HauOOJbIIEro U HAUMEHbBIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Muterpan
5 MHokecTBa U JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTncTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaICHHUSI




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa; 10 kiacc.
yriyonenHoe o0ydenue Mepansk A.I'., Homuposckuii [I.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E. O6miecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
N3narensckuii neHTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO
«M3parensctBO «lIpocBeeHue

» Matematuka. AnreOpa v Hadyaja MaTeMaThdeckoro anaiusa; 11 kmacc.
yriyosnenHoe o0yuenue Mepainsk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E. O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nenTp « BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«M3parenscTBO «lIpocBeneHue

METOANYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Caiir PELITY EI'D
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