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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CPEIHEr0 001ero oopasoBanus. Y 4eOHbIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
oOoramarwTcsi NpPeACTaBlIeHUs OO0ydaloIMXCsi O METOoAaX HCCIeAOBaHUs
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBiIeHO Ha 3aKpelUieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronumxcsi 10JKHO CPOPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUISL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U TIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIHLHON MEpE HUCIOJIb3YIOT armapaT
aHanu3a OONBIIMX JaHHBIX. L[leHTpalibHY!0 dYacTh y4eOHOrOo Kypca 3aHHUMAaeT
oO0CyXXJIeHHE 3aKOHa OOJBINX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBMM ¢ YyKa3aHHBIMU LIEJSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaga JaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (DOPMHUPOBAHMS TPEJICTABICHUNA O PpaCHpEeAeNICeHUH BEPOATHOCTEHN
MEK]ly 3HAUCHHUSAMU CIyYaiHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COIEPKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeeCHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yuebHOM Kypce npeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU W OINKMCAHHE OTOH CBSI3M C MOMOIIBIO
kod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIYY BpeMeHU. O3HaKOMJIEHUE C pacipeieiCHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuyenue yueOHOro kypca «BepoATHOCT W CTaTUCTUKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaJICHTHOCTD)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepuMmenTa. Gopmyna nosHoU BeposTHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wHcnblTaHuid bepHymim. CrydaiiHpli  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBaHue, JoTepes). MaTeMaTHuecKkoe OXHJIaHWue OWHApHOM CirydalHOU
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucnepcust OuHapHO#M cydyailHON BeMYMHBI. MaTeMaTudeckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepuymmu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BenuduHBL. [IpuMepbl. @yHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IieM, OpUEeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTUYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpPa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPIryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HECOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4d, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapUBaThCS, OOCYX ZaTh TMPOIECC W Ppe3yiabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Iemnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4aHHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIIYIalHBIA OSKCIIEPUMEHT (OIIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSTHOCTH COOBITHM B  ONBITAaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
IPSAMYIO JUTsl PEIICHUsI 3a]1ad, TI0JIb30BaThCsl (DOPMYJION CIOKEHUS BEPOSITHOCTEH
JUTSL BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4allHOTO OIbITa, MCIOJIb30BaTh (OPMYJNy IOJHOW BEPOSTHOCTH, (OPMYIy
baiieca npu peleHun 3aj1a4, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUN CIy4alHOTO OMbITA, PEIICHUs
3aJa4 10 TEOPUM BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATH NMOHATHUAMU: OMHAPHBIHI
CIly4allHbIil ONBIT (MCHBITAHUE), YCIEX U HeyJada, HE3aBUCUMbIE HCIbITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
NEpPBOr0 ycliexa, B CEpUM HUCHBITAHWN bepHy/uiM, B OIBITE, CBSA3aHHOM CO
ClIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeiesiicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETpUYECKOe, ONHOMUAIBHOE PACTIPE/IEIICHHE;

ONEpUPOBAaTh MOHATUAMH: COBMECTHOE pACHpENENIEHUE JBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydalHBIX
BEJIMYMH [UIS BBIJEICHUS PACIpPEACIICHAs KAKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4ailHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IOHSATHUEM
MaTEMaTUYECKOTrO OKUIAHUs CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

cBOOO/IHO ONEpPUPOBATh MOHSITUSIMH: JUCIEPCHs], CTaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIWYWHBI
(pactipenenieHns) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PACIPEIEICHUSMU;

OPUBOANUTH  HPUMEPBHl  33Jay, NPUBOAALIIMX K  [IOKa3aTEJIbHOMY
pacmpesiesieHno, 3aJad, MNPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpezenenusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO paCIpeieeHHs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIeICHNUS;

ONpenensaTe  KO3(PPUIMEHT  JTUHEWHOM  KOppPEesUH,  BBHIOOPOUYHBIN
KO3 hULIMEHT KOPPEIISALIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpadoB 3
5 Ciy4aiiHbI€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE U YMHOXKEHUE 5
BEPOSTHOCTEN. Y CIIOBHAs! BEPOSITHOCTb.
He3zaBucumsble coObITUs
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHBIX UCTIBITAHUH.
5 Wcnsitanusa beprymnu. Cinydaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U paclpeieeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NPOrpamMMbl

Koaun4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbBbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aKkoH 0ONBIIHUX YUCEI

DJIEMEHTBHI MATEMATHYCCKON CTATUCTHKH

HenpepbiBHbIE CiTydaliHbIE BEIMYUHBI
(pactipenenenus), Moka3zaTeabHOE U
HOPMaJIbHOE paclpeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJIy‘Iaf/'IHBIMI/I BEiIn4YnHaMu

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE Pecypchl

I'pad, cBsa3HbI rpad,
MPEJCTaBICHNUE 3aa4H C
oMoIIbo rpada

https://m.edso0.ru/DNVFQSSRQ

Crenenp (BaJIGHTHOCTD)
BepiuHsbl. [IyTh B rpade. Lenu
Y LUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha IockocTH. [epero
CIIy4allHOTO 3KCIIEpPUMEHTA

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

CriyuaiiHble DKCIIEPUMEHTHI
(OmIBITHI) U CiTydaiiHbIE
COOBITHS. DIIeMEeHTapHbIE
cOOBITHS (MCXOMBI)

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO
coObITHs. BepostHoCTH
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUIMU

https://m.edso00.ru/8S3C8YCML

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU

https://m.edsoo.ru/N2R1G2PJ5



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

[Tepecevenue, 0ObeTMHECHUE
MHOKECTB U COOBITHH,
MIPOTHBOIOJIOKHBIE COOBITHS.
dopMmyna CIoKeHUS
BEPOATHOCTEMN

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

VYcnoBHas BEpOSTHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyra ycIoBHOM
BEPOATHOCTH

https://m.eds00.ru/ORLGTZ9K7

10

dopmyra MoIHONH BEpOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyina baiieca.
He3zaBucumeble coObITUs

https://m.edsoo.ru/NYF9VJ6R6

12

KomOunaTopHoe mpaBuiio
yMHOxeHus. [lepecTaHOBKU U
¢bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucnao coueTaHuiu.
Tpeyronpnauk Ilackains

https://m.edsoo.ru/Y15CS8R20

14

®opmyna bunoma HproToHa

https://m.edsoo.ru/ABSANVGJIH

15

KonTtponbHast paGora Nel:
"I'padsl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHKa"

https://m.edso0.ru/Q3DKAYADF

16

bunapHsIii c1y4alHBII ONBIT
(ucmbITaHue), ycrex U Heyaaya.
HesaBucnmeble ucneiTanus.

https://m.edsoo0.ru/1Y4T46J0Q6



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

CCpI/ISI HE3aBUCHUMBIX
HUCITBITAHUH A0 IEPBOTo yCIriexa

17

CCpI/ISI HE3aBUCHUMBIX
HUCITBITAHUH A0 IIEPBOTo yCIi€xa

https://m.edsoo0.ru/Q1KT2Y9IU

18

Cepust HE3aBUCUMBIX
ucnbiTanui bepnynnu

https://m.edsoo.ru/HIWIZ7FD8

19

Crny4daiiHblii BBIOOD U3
KOHEYHOW COBOKYITHOCTHU

https://m.edsoo.ru/\VCL7PSUOX

20

IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL

https://m.edsoo.ru/NE69MIZJO

21

Crnydaiinasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu Haja c1y4aiHbIMU
BennuuHaMmu. [Tpumepst
pacnipenenenuii. bunapHas
cllydaiiHasl BEJIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuueckoe
pacnpenenenue. bunoMuanbHOE
paclpeneneHue

https://m.edso0.ru/JTT2F54GL

24

MareMatnyeckoe 0KHIaHHUE
CIIy4alHOU BEJINYHHBI.
CoBMecTHOE pacripesiesieHue
JIBYX CITyYalHBIX BEJIMYNH

https://m.edso0.ru/77Z76Y7KB

25

HesaBucnmeble cnyyaiinbie
BennuuHbl. CBONCTBA
MaTEeMaTHYeCKOI0 OKUaHHsI.

https://m.edso0.ru/N9D71J9PM



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

Matematuueckoe 0xKHIaHne
OMHApHOU CIy4dalHOM
BEJIMYUHBI

26

MaremaTH4uecKoe OKHIaHue
Tr€OMETPHYECKOTO H
OHMHOMHMAJIBHOTO
pacrpeeneHuin

https://m.edsoo.ru/C6HWOBTQQ

27

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CsoiicTBa aucriepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTudecKkoe 0KHIaHue
MPOU3BEJICHUS U AUCTIEPCHUS
CYMMBbI HE3aBUCHUMBIX
CIIy4YalHBIX BEJIMYNH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCroIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

https://m.edsoo.ru/BOWSYV6LT

31

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pacnpezeneHusl. .
[IpakTuueckas pabota c
WCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabNuIl

https://m.edso0.ru/NSGZU1L.92

32

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

https://m.edsoo.ru/K2Y9U56JG



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

Kontponbnas padota No2:
"UcneiTanusa bepuymiu.

33 N 1 https://m.edsoo0.ru/EZTQ5A060
CnyyaitHble BEJTMUUHBI U
pacnpeneneHus’”
34 O6O6erHHe 1 cHeTeMaTh3alis 1 https://m.edsoo0.ru/ZEKKZP13J
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

Hepasenctso YebbImena.
Teopema YeOnieBa. Teopema
bepnymmm. 3akoH GombIImx
quce

https://m.edso0.ru/E25IPS7YZ

HepasencrBo YeOblmiena.
Teopema YeOrrmera. Teopema
bepuymnu. 3akoH 6ombIIMX
qyuceln

https://m.edsoo.ru/84DPQY5U5

Hepasencro UeOnImiena.
Teopema YeOrrmera. Teopema
bepnynnu. 3akoH 6ombIIMX
qucell

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

Bri6opounslii MeTox
HUCCIIEIOBAaHUN

https://m.edsoo.ru/T3HDIUG6R5

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabyInI

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

I'enepanbHast COBOKYITHOCTh U
cilydaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OueHka
CpPEIIHETO U TUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH C

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



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

MTOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTHK

['enepanbHas COBOKYIHOCTD U
ciydaiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OleHKa
CPEIHETO U JUCIEpCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/UFS5LUWZX

OneHuBaHue BEPOSTHOCTEN
cOOBITHH TIO BBRIOOPKE

https://m.edsoo.ru/ZP168PTHI

Cratuctuyeckas runoresa.
IIpoBepka NpOCTEMIINX TUIIOTES C
IIOMOUIBIO CBOMCTB U3yYEHHBIX
pacrpeneeHnn

https://m.edsoo.ru/AN2N5VIR1

10

Cratuctuueckas runoresa.
IIpoBepka IpOCTENINX TUIIOTES C
MMOMOIIBIO CBOMCTB U3YyYEHHBIX
pacrnpeneneHuit

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

11

[IpakTuueckas pabora c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabyInI

https://m.edsoo.ru/ASKODEFOW

12

[Ipumeps! HenpepbIBHBIX
CIIy4alHbIX BelnuuH. OyHKIUs
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpenencHue.
IIpuMepsl 3axa4, IPUBOASAILINX K
[IOKa3aTEIIbHOMY U K

https://m.edsoo.ru/TBYPVV96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

HOPMaJIbHOMY pacHpeeICHUIM

14

OyHKIMS TIIOTHOCTH
BEPOSTHOCTH M1OKA3aTEIHLHOTO
pacnpezeneHus

https://m.edso0.ru/0TSV4N5GH

15

@OyHKIUS MTIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO
pacnpeeneHust

https://m.edsoo.ru/3BEDF3PKL

16

IlocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObITHit. [Ipumep 3amaun,
MPUBOJISIIEN K PACIPEICTECHHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuueckas padbora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TadJIuI

https://m.edsoo.ru/6 XKX4ZT1F

18

KoBapuanus 1Byx ciydaiHbIX
BennuuH. Koapduunent
KOppesiun

https://m.edso0.ru/CLXUTCA37

19

CoBMecTHBIC HAOMIOIEHUS ABYX
BEJINUUH

https://m.edsoo.ru/HROCOPOZ9

20

Bri6opounsiii k03¢ durineHt
KOppesiun

https://m.edsoo.ru/SL2HPVEAB

21

Paznuune Mex 1y TMHENHOU
CBA3BIO M IPUYUHHO-
CIIEICTBEHHOH CBA3ELIO

https://m.edsoo.ru/DQ77BBBIP

22

JInnelinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas pabota c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX

https://m.edsoo.ru/I9LGE6B45
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TalJIuI

24

[IpencraBneHne TaHHBIX C
MTOMOIIIBIO TAOJIUIT U JUATPaMM,
omnucareabHasl CTATUCTHUKA

https://m.edsoo.ru/JHOWUM6V3

25

OMBITHI C PaBHOBO3MO>KHbBIMU
SJIEMCHTApHBIMU COOBITHSIMH

https://m.edsoo.ru/XLU9T8DVR

26

Brruncienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM

bopmys

https://m.edsoo.ru/661M9IPXR

27

Beruucnenue BeposaTHOCTEN
COOBITHI ¢ IPUMEHEHUEM
rpadM4ecKuX METOJIOB:
KOOpJMHATHAsI IIpsiMasi, 1epeBO,
nuarpaMmma Jitnepa

https://m.edsoo.ru/2WSLLMRF6

28

Crnydaiinble BETUYUHBI U
pacnpeseneHus

https://m.edso0.ru/CVIY1CQSA

29

MareMaTrnuyeckoe 0KHIaHHE
CIIy4alHOM BEJIMYHHBI

https://m.edso0.ru/FQJOJIKXY

30

MareMatrnuyeckoe 0KUIaHKE
CIIy4alHOM BEIMYHUHBI

https://m.edsoo.ru/2Y XDFL4PS

31

KonrtponsHas pabora:
"BeposiTHOCTB M cTaTucThKa"

https://m.edsoo.ru/WS1ILA3US8

32

Brruncnenue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
dbopMyI u TpadUIECKUX METOIOB

https://m.edsoo.ru/MFOY8KOZ7

33

Brruncnenue BeposTHOCTEN
COOBITUH C IPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB

https://m.edsoo.ru/YI18RD8A5SM
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Cityyalinble BEJIMYUHBI U
pacnpeeseHus.

34 1 https://m.edsoo.ru/SNAA4YLRK
MatemaTtuueckoe OxKHuIaHne
CIIy4aiiHOW BEJTUYUHBI
OBILEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtarh U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBarh  MOHATHUSAMHU:  CpeAHee  apudMeTHuecKkoe, MeauaHa,
' HanOoIpIIee, HANMEHbBIIIEE 3HAYCHHUE, Pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSMHU: CIIyH4alHBIN SKCIIEPUMEHT (OIBIT) U CilydallHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXOA) CIy4allHOTrO
6.3 OIbITa; HAXOAWTb BEPOSATHOCTH B OINbBITAX C PaBHOBO3MOXKHBIMU
Clly4yailHBIMU COOBITUSMU, HAXOUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHIA B
U3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u ¢dopMynupoBarh cOOBITHS: IepecedeHHe M OObeAMHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
' M0JIb30BaThCA JuarpamMmmamu Jisepa u GopMysiol CI0XKEHHUS BEPOSATHOCTEN
IIpU pEeLICHNH 3314
OnepupoBaTh NOHITUSIMHU: YCIOBHAsI BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IMOMOIIBIO IMPaBUJIA YMHOXKEHHUS, C IOMOIIbIO
JIEpEBA CIIYYalHOIO OIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEpUS
6.7 UCIBITAaHUHN, yCIeX W HeyJauda; HaXOJUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBHCUMBIX HCIIBITAHUH O IEPBOr0 YCIE€Xa, HaXOAUTh BEPOSTHOCTH
COOBITHI B cepuu ucnbITaHuil bepHymnu
6.8 OnepupoBaTb  MOHATHAMM:  CllydailHas  BEIMYMHA,  pACHpENEICHHE
' BEPOATHOCTEN, JUarpaMma pacrupeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4YalHOM  BEJIMYHUHBINO

pacrpeieNIeHUIO I C TIOMOIIBIO JHarpaMm




OHepI/IpOBaTB INOHATHUEM  MAaTEMATHUYCCKOI'O OXHAaHWu, IIPUBOANUTH
IIPUMEPEI TOI'0, Kak IMPUMCHACTCIA MAaTEMAaTUYCCKOC OXHUAAHNC CHy‘I&fIHOfI

52 BEJIMYMHBI, HAxXOJUTh MaTEeMaTHYeCKOC OXHUJAHHE 10  JaHHOMY
pacrpeeIieHUIO

5.3 Nwmetp npencraBiaeHne o 3aK0OHE OOJIBITUX YHCETT

5.4 HMeTs nipeacTaBiieHne 0 HOPMaJIbHOM paclpeieiicHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
6 Teopus BEpOATHOCTEN U CTATHCTHKA
[IpencraBienue TaHHBIX ¢ MOMOIBIO Ta0auIl U quarpamm. CpenHee apudmeTHiecKoe,
6.1 MearaHa, HauOoJbplee U HauMEHbIlIee 3HAUCHUs, pa3Max, JAUCIEPCHs] U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaitHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4aiHbIe COOBITHS. DJIeMEHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU
6.3 Onepanuu HaJ COOBITUSAMU: TIEpECEUCHUE, 00hETUHEHUE, IIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyna ciaokeHus: BEpoSsTHOCTEN
6.4 VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpPOATHOCTEH.  JlepeBo  ciaydaliHOro
' skcniepuMmenTa. @opmyra noHoN BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KomOunaropnoe mnpaBwio ymHoxeHus. IlepectranoBku u dakropuan. Yucno
' coueranuii. Tpeyronbuuk [lackans. @opmyna buaoma HeroToHa
bunapHplii ciay4aliHBIA ONBIT (WCIBITaHME), ycHex W Heynada. HesaBucumble
6.6 ucnbiTanus. Cepus HE3aBUCUMBIX HMCHBITAHMM 110 TmiepBoro ycmexa. Cepust
HE3aBUCHUMBIX HCTbITaHUN bepHymim
6.7 CrnyuaitHas BenuuuHa. Pacripenenenue BeposiTHocTed. [lmarpamma pacnpepeneHus.
' [Ipumeps! pacpesienieHnit, B TOM YHCIIE T€OMETPUIECKOEeH OMHOMHUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
UwuciioBble XapaKTEPUCTUKH CIyYaWHBIX BEIWYWH: MaTEeMaTHYECKOE OXHUIaHUE,
JUCTIEPCUsSI U CTaHIAPTHOE OTKJIOHEHHWE. [IpuMepbl mpuUMEHEeHUs MaTeMaTH4eCKOTro
51 OXHMJIaHWsI, B TOM YHCJIE B 3a/Jadax U3 TOBCEIHEBHON XU3HHU. Maremarmdeckoe
' OXHMJIaHWE OWHApPHOM CIy4dyalHOW BETWYMHBI. MaTeMaTHYeCKOe OXKUIAHWE CYMMBI
Cy4yalHbIX BeIUYHH. MaTeMaTuyecKkoe 0KUAaHUE U TUCTIEPCUs T€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacrpeaeIeHu
59 3akoH OOJIBIIMX YMCENl M €ro posib B HaykKe, MpUpoae U oOmecTBe. BriOOpouHbIit
' METOJI UCCIIE0BAHMI
5.3 IIpuMepsl  HenmpepbIBHBIX — CioydaWHbIX BenuuyuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3aaud, NPUBOASIINE K HOpMaJIbHOMY pacrnpenenenuto. [lonsatue o
HOpPMaJIbHOM pacrpeaeeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaAHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenne MerogamMm 10Ka3aTeNbCTB, alrOPUTMAMHU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUPOBATH M ONEPUPOBATh IOHATHUAMU: OIPENEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BAaTh METOJ| MaTeMaTHYEeCKOM HHIYKLUU;
IIPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUH; yMEHHE  OINEepUpPOBaTh
MOHATUSMM: MHOKECTBO, MOJMHOKECTBO, ONEpAllMM HaJl MHOXECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  aJis
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUN U IPU PELIEHUM 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33]aBaTh
U ONMCHIBATh Tpadbl pa3IuYHbBIMU CIOCOOAMHU; HCIOIB30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM IOKa3aTesleM, KOpeHb HaTypajlbHOW CTENEHH, CTENEHb C
palMOHATFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTENFHBIM TOKa3aTeNeM,
jJorapupM UHUCIA, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJIBHOIO YHCIA,
OCTaTOK IO MOJYINIO, PAlMOHAIBHOE YHCIIO, HPPAIOHATIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, palHMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrcel; yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIINI 00Nt
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiaupa mnpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMH TO3WIIMOHHBIMU CHCTEMaMHU
CUHCJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH; yYMEHHE  OIEpPHPOBATh  IOHSITHUSMHU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKads




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi IPOTPEcCHs;
yMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCIE C IOMOULIbIO
PEeKYppeHTHBIX (hOpMyJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, COMNPSKEHHBIE KOMIUICKCHBIE YHMCIIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCII0JIb30BAHUS KOMILJIEKCHBIX YHMCEN; OIEPUPOBATh
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTesb  MaTpHILb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh MNOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
HNOHATUSIMU: TOXJECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IIOMOLIBIO pa3JIMYHBIX IPUEMOB; peIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayK! U pealbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIUM, HanOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢busznyeckuit CMbICI NPOU3BOAHOM, TNepBooOpa3Has, ONpPEAeIEHHBIH
MHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  MPOU3BOJAHBIE CYMMBI, TPOU3BEIEHHUS, YACTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHUH,
HaXOAUTh HauOOJbIIME W HAaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATb TMPOMU3BOJHYIO U1 HAXOXJIEHHUS HaWIydIlero
pellieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U

(bU3HYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATUSAMU: Tpaduk GyHKIIUH, oOpaTHAs (YHKITUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaIpaTU4Has QYyHKIUS,
pauuoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs H
jgorapupmuueckas (QYHKLIHMH; yMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMN
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BEJIMYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (GpyHKIHUA JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTW, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHHs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yAbTaTOB, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEeKaTb, MWHTEPIPETHPOBATH
uH(OpMaLIKIO, TPEJCTaBICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabIWIl W  JuarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHbIe, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)UueCKH MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

cOOBbITHE, BEpPOSITHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C MHCIIOJIB30BAaHUEM TpaUyecKX MEeTOJ0B; IPUMEHSTDH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (AKTHI U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSITHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUE, TUCIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BEeNWYMHBL, (YHKIMU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIpPEICICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OTIEPHPOBATH TMOHITUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  MEPeCcTaHOBOK; OuHOM  HbrOTOHA;  yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS Ul PEIICHUs 3a7ad; OLICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUUYHUHA YIJIa, IUDIOCKUM yroj, ABYTrPaHHbIN
yroJi, TpEXIpaHHbIM Yroj, CKpelUBaIOLIUecs IpsIMble, MapasieIbHOCTh U
NEPIEHIUKYJIAPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl MEXIYy NpSIMbIMHU,
yroJl MexAay MNpsSAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTAMH,
paccTossHuE OT TOYKM 1O IUIOCKOCTH, PAacCTOSIHUE MEXAY IpSMBIMH,
paccTosiHuE MEeXAY IJIOCKOCTSMHU; YMEHHE HCIOJb30BaTh MPHU PEIIEHUU
3ajjau U3y4yeHHbIE (PAKTHl M TEOPEMbl IUIAHUMETPHH;, YMEHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTh MaTeMaTUYECKue
MOJIEJIM C IIOMOIIbK0 TE€OMETPUYECKMX IOHATUH M BEJIWYMH, pEILATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUTypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHUpaMuia, (Urypa M TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, chepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,
IPSAMOYTOJIBHOTO TMapajuleNieNuIeaa, HUPaMUAbl, MPHU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHE IIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYPBl M MOBEPXHOCTU
BpAICHUS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO JIEKTPOHHBIX CPE/CTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSITEIHEHO
(bopMynHpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHUE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMeEHHUE
pacno3HaBaTh paBHbIC M MOJOOHBIE (UTYpbI, B TOM YHCJIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUIECKHE OTHOUICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEUICHUH 334a4 U3 JPYTUX y4eOHbIX MPEAMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPUUYECKUE BEUYMHBI
(umHA, yroj, miIOHmIAagb, OO0BEM, IUIONIAJh MOBEPXHOCTH), HCHOIB3YS
u3y4yeHHbIE (QOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHASA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6&'31/10}/,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCACHUC, VIOl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB
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YMeHne BRIOMpATh MOAXOMSIIAA METOI IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJIHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW cTereHu. J{eHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokasarenaem. CTeneHb ¢ pallMOHaIbHBIM HoKa3aTesieM. CBolicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HevictButenbHple 4Hucia. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA U OIIEHKa
pe3yibTara BEIYMCICHUN

1.8 [IpeoOpazoBanne BEIpaKEHHIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTpuyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpPaBHEHUS

2.5 Lenblie u 1poOHO-palIMOHANTbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Martpuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUYU U TpapUKu




Oynknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHUM ¢yHkumu. Hymun ¢dyHkumu.
3.9 [TpomexxyTkn  3HaKoONocTostHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypalbHbIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢ynkuuid. CpoiictBa (yHKIUM,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocneoBaTebHOCTH, CIIOCOOBI 3aJaHuUS TTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opmyia CII0KHBIX TPOLIEHTOB
4 Hauana maremMaTHueckoro aHaiusa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHeHre NPOU3BOAHONW K HCCIENIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxmeHne HanmOONMBIIEr0 U HANMEHBINETO 3HAYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






