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MNOACHUTEJIBHASA 3AIINCKA

YueOubii Kypc «BeposSTHOCT, M CTaTUCTHKa» YIIYOJIEHHOTO YpPOBHS
ABJISIETCSl TMPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHazHavyeH it (GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBI U
MMOHMMAHMS POJIA TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YYEHUsS! CIy4YalHBIX COOBITUH, BEIUYMH M TpoleccoB. [Ipu u3yueHuu Kypca
o0oramarwTcsi NpPEJCTaBlICHUS OOYyYalolUXCsi O METOJaX  HCCIEIOBAHMS
W3MEHYMBOTO MHpPA, pa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTHU M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanne y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEICTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJee yIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEMbIX
JUIi  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa M3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIBKO MH)KEHEPHBIX
CIIEHUAIBHOCTEM, HO TaKXe COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JMaHHBIX. L[[eHTpanbHYIO YacTh Y4eOHOro Kypca 3aHUMaeT
oO0CyXXJIeHHE 3aKOHAa OOJBIMMX YHuceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKy10 (hOpMalIh3aIHIo.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType YYeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHbBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTrO y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHYeCKUX Y4YeOHBIX
KYpCOB.

Conepxanve mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEK]ly 3HAUCHUSAMU CIyYailHbIX BEJIMYHMH. Ba)kHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUM 3aHUMAeT U3YYeHHE F€OMETPHUUECKOT0 M OMHOMHAIBHOTO pacipeieieHu U



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeleNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOydalolMXCsi Ha ONUCaHUM WU
U3YYEHUHU CITy4alHBIX SBJICHUH C MOMOIIBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIIpEEeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs 03HAKOMHTEJIBHOE HW3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEIMYMHAMU U OINHMCAHUE 3TOM CBSI3U C IOMOIIBIO
KO3(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWs, KOTOPBIM  MpeaylaraeTcsi  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITH, HACTYNAIOIUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAOIIUX HAa YYEOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP W CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

['pad, cBs3HBIN rpad, myTH B rpade: ukibl u nenu. CTeneHb (BAJICHTHOCTS)
BepinHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyualiHble SKCIEpUMEHTHI (OTBITHI) U CITy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu HajJ COOBITUSIMU: MepecedeHue, 00 IMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcnepumenTa. Popmyia noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaiiHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 MepBoro ycrnexa. [lepecraHoBku
u ¢aktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHui bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnydaitHas  BenuuuHa. PacnpeneneHue  BeposTHocTeil.  [Iuarpamma
pactipenenenusa. Onepanyu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMecTHOE pachpelesieHHe JIBYX Ciy4dalHbIX Beau4yuH. He3aBucumble
CIIy4YauWHbIE BEIMYMHBL.MaTeMaTU4YECKOE OXHUIAAHUE CIIYYalHOW BEJIIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MaTeMarudeckoe OXHIaHUE OWHApHOW clydaitHOMN
BEJIMYMHBI. MaremMaTudyeckoe  OXHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE TEOMETPUUECKOTO u OMHOMUAIIEHOTO
pacrpeneiaeHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OMHApHOUN CydyallHON BeMUYMHBI. MaTemMaTudeckoe
OXXMJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss uM CTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeOniméBa. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpmmx  uucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka npocTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepsiBHbIE cilydaiiHble BeauduHbl. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeiIeHUI0. 3a1aun, MIPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

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

KoBapuauuss 1Byx ciuydailHelx BennuuH. Koadduuument nuHeitHON
koppemsiiui.  CoBMecTHble  HAONMIOACHMST JIByX  BEJIWYMH. BpIOOpOuHBIil
KOd(phULMEHT Koppenauuu. Paznnune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  O0IIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMY 1 HA3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTH)KEHUI B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cPepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHMIO HA MPOTSKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpeibl, OCO3HaHUE IrI00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH IS PA3BUTHS IMBUJIM3AIIUHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKONW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIOMCHHUIX M YTBEPXKICHUSAX, MPENaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMbI€ ¥ OT NPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoliee MOAXOASIIMA € y4€TOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH THMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
IPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLEcca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM IpeacTaBICHNS,

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu - OOIIEHHs], SCHO, TOYHO, TPaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAe€MOI TEMBl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NIPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHsI 33/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEHICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHAIbHBI HHTEJVIEKT:

BJa/JE€Th  HAaBBIKAMU  IIO3HABAaTEJbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacmpelneisTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX HAaTh MPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH YICHAMH KOMaH]Ibl, OLICHUBAaTh
KayecTBO CBOETO BKJaja B OOLIMI MPOAYKT MO KPUTEpUsM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMEpUPOBaATh MOHATUSAMH: Tpad, MIOCKuil Tpad, CBA3HBIA Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIYy4ailHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIYIalHBIA OSKCIIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIIy4aifHOTO  OTBITAa, HAXOAWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OO0beAMHEHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dijepa, KOOpJAUHATHYIO
IPSAMYIO JUIsl PEIICHHsI 3a71a4, TOJIb30BaThCS (POPMYIION CIIOKEHHSI BEPOSITHOCTEH
JUTSL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITHH;



ONEpUpPOBaTh  MOHATHSIMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIE€PEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C TOMOIIBIO TpaBUia YMHOXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYSY IOJHOW BEPOSITHOCTH, (HOPMYITy
baiieca npu pelieHun 3aj1a4, ONpeaesTh HE3aBUCUMOCTh COOBITUI MO opmysie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh H3yYECHHbIE KOMOHMHATOpPHBIE (OPMYJbl I MEPEYUCICHUS
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUM BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATh NMOHATHUAMU: OWHAPHBIHI
CIly4allHbIil OMBIT (MCHBITAHUE), YCIIEX U HeyJada, HE3aBUCUMbIE HCIbITAHUS,
CepHsl UCHBITAHWM, HAXOAUTh BEPOSITHOCTH COOBITHIl: B CEpUM HCHBITAHUU [0
NEpPBOro yclexa, B CEpUU MCHBITaHUM bepHyuM, B OIBITE, CBS3aHHOM CO
Clly4aliHbIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, pacHpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrpejesieHus, OuHapHas ciydailHas BeJIW4YMHA,
reOMETpUYECKOe, OMHOMUAIIBHOE PACIIPECIICHHE;

ONEpUPOBAaTh MOHATUAMH: COBMECTHOE paCHpelesieHUE [BYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeiesieHusl IBYyX CIydyalHBIX
BEJIMYUH [UIS BBIJEICHUS PACHpPEACIICHAs KaKIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTIO OKUIAHUs CIy4ailHOW BEJIMUMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TpPH PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKUAaHne OMHOMUAIBHOTO U T€OMETPUUECKOTO pacpeleIeHUI;

CcBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeienieHHsi) MPU PELIEHUU 3a/1ad, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PacIpe/ICICHUN.

K konmy 11 kiacca oGyyaronuiicss HayquTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUILINE
CTATUCTUYECKHUE TUIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PaCIpPEICICHUSAMU;

OPUBOAUTH  HpPUMEPBHl  33Jay, MNPUBOAALNIMX K  [IOKa3aTeJIbHOMY
pacmpesiesieHno, 3aiad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBaTh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTEJIBHOTO
pacnpezeneHusi, GyHKIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO paclpeeIeHUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIeICHNUS;

ONpenensaTh  KO3(PPUIMEHT  JTUHEWHOM  KOPpPEeSUH,  BBHIOOPOUYHBIN
KO3 hULIHEHT KOPPEIISALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
DOnemMeHTHl Teopuu rpados 3
CrnyyaliHbl€ OMBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
OneMeHTbl KOMOWHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus beprymm. CiaydaliHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CityqaiiHble BEJIMYUHBI M PaCIpeIeIICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3aK0H OOIBIINX YHCET 5
2 DJIEMEHThI MAaTEMAaTHUYSCKOM CTaTUCTUKU
HenpepbiBHbIE CiyyaliHbIE BETMYUHBI
(pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeeeHust
Pacnpenenenue Ilyaccona 2
CBs13b MEXY CIIYJallHBIMH BETHYUHAME
O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

I'pad, cBsa3HBI rpad,
MPEJCTaBICHNUE 3a1a4H C
MOMOIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade. Lenu
Y IUKJIBI

I'pads! Ha mnockocTu. JlepeBo
CIIy4aliHOTO 3KCIIEPUMEHTA

CrnyyaitHble SKCIIEPUMEHTHI
(OmIBITHI) U CiTydaiiHbIE
COOBITHS. DIIeMEHTapHbIE
COOBITUS (MCXOBI)

https://m.edsoo.ru/UXI4HCLA1

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

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO
coOwITUs. BepositTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.eds00.ru/8S3C8IYCML

BeposiTHOCTB CitydaitHOTO
coObITUs. BepositHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU

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

[Tepeceuenue, 0ObeTMHCHE
MHO>KECTB U COOBITUH,
MIPOTUBOMNOJIOKHBIE COOBITHSL.
dopmyra crloxKeHus
BEPOATHOCTEM

VYcnoBHas BEPOSITHOCTD.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyia ycioBHON
BEPOSTHOCTH

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

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna yCcI0BHON
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

11

®opmyJia MOJTHOM BEPOATHOCTH

®opmyina baneca.
He3zaBucumeble coObITUs

https://m.edsoo.ru/UNX09CS5LX

https://m.edsoo.ru/NYF9VJ6R6

12

Komb6unaTtopHoe npaBuiio
yMHOXkeHMs. [lepecTaHOBKY U
¢bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

14

Yucno coueraHnui.
Tpeyronsuuk [Tackans

®opmyna bunoma HproToHa

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

KonTponbnas padora Nel:
"I'padsl, BepoATHOCTH,
MHO€eCTBa, KOMOMHAaTOpUKa"

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIii cydaiiHbIi OMBIT
(ucmpITaHme), yCeX U HEymaua.
HezaBucumeble ucnbITanus.

https://m.edsoo.ru/IY4T46JQ6



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

Cepust HE3aBUCHUMBIX
WCTIBITAHUH JIO TIEPBOTO yCIexa

17

18

Cepus HE3aBUCHUMBIX
WCIBITAHUH 70 MIEPBOTO ycrexa
Cepust HE3aBUCUMBIX
ucnbiTanui bepuynnum

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

Criyvaiinelii BEIOOp U3
KOHEYHOH COBOKYITHOCTH

https://m.edsoo.ru/VCL7PSUO0X

20

21

22

23

[IpakTuueckas pabora c
HCTIOJIH30BAHUEM DJIIEKTPOHHBIX
TabIHII

CrnyuaiiHast BeIM4MHa.
Pacrnipenienenne BEpoSTHOCTEM.
Jwnarpamma pacnpeneseHus

Onepanuu HaJ CIIy4aiiHbIMU
BenmmurHaMu. [Ipumepsl
pacnipenenenuil. bunapHas
ClyJaiiHas BeJIMYMHA

I'eomeTpuyeckoe
pacnpenenenue. bunoMuanbHOE
pacrpeneneHue

https://m.edsoo.ru/NE6OMIZIO

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

https://m.edsoo0.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MaremaTtdeckoe OKHIaHue
CIIy4aifHOM BEJTMYUHBI.
CoBMecTHOE pacnpeiesieHue
JBYX CIy4alHbIX BEIUYHH

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

25

HeszaBucumpblie cnydaiinbie
BenuKrHbI. CBOMCTBA
MaTeMaTHYeCKOI0 OKHJaHUsI.

https://m.edsoo.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

MareMatruueckoe 0>KHIaHHue
OMHApHOU CIydalHOM
BEJIMYHHBI

26

MareMatruueckoe 0KHuIaHHe
F€OMETPUYECKOTO U
OMHOMHUATHHOTO
pacrnpeneneHui

https://m.edsoo.ru/C6HWOBTQQ

27

28

29

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucnepcust OMHapHOM
CIIy4allHOU BEJIMYHHBI.
CaolicTBa aucnepcuu

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUSA U JUCIICPCUL
CYMMBI HEC3aBUCHUMBIX
CJ'Iy‘IElfIHHX BCINYHNH

https://m.edsoo0.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

https://m.edsoo.ru/BOWSYV6LT

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUYECKOTO
pacrpeneneHus. .
[IpakTuueckas pabota ¢
HCIIOJIb30BAHUEM DIIEKTPOHHBIX
Ta0IHI

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

32

O0001IeHrEe U CUCTEMAaTU3 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

KonrtponbHast pabora No2:
"UcneiTanusa bepuymiu.

33 . 1 https://m.edsoo.ru/EZTQ5A060
CrnydaiiHple BETMYUHBI U
pacnpeneneHus’"
34 0606HjeHHe 1 CHCTEMATHSAIA 1 https://m.edsoo.ru/ZEKKZP13]
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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

11 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

Hepasenctso YeobrbImena.
Teopema YeOnieBa. Teopema

bepnymu. 3akoH GOIBIINX YUCENT

Hepasencto UeObImiena.
Teopema YeOrrmera. Teopema

beprymu. 3akoH GOIBIINX YUCENT

Hepasencto UeObImiena.
Teopema YeOrimena. Teopema

bepnynau. 3akoH O0JIBLIMX YKCe

Bri6opounslii MeTox
HUCCIeJ0BaHUUN

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQYS5US

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

https://m.edsoo.ru/T3HDIU6RS

[IpakTuueckas pabora c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabInI

FeHepaﬂbHaH COBOKYIIHOCTb U

ciyyaitHas BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU
xapaktepuctukamu. OLeHka
CPEIHETO U IUCIIEPCUN
TE€HEPATBHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

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

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

I'enepanbHasi COBOKYITHOCTh U

https://m.edsoo.ru/UFSSLUWZX



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
https://m.edsoo.ru/UFS5LUWZX

citydaifHas BbIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMHU
xapakrepuctukamu. OreHka
CpPEIIHETO U TUCTICPCUH
reHepaIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK

OueHuBaHME BEPOSTHOCTEH
cOOBITHH TIO BRIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucTtuyueckas runoresa.
[IpoBepka npoOCTEUIINX THIIOTES C
MIOMOILIbIO CBOMCTB U3YYEHHBIX
pacrpeneneHuit

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

10

CratucTtuueckas runoresa.
[IpoBepka NpoCTEUIINX THIIOTES C
MMOMOIIBIO CBOMCTB U3YyYEHHBIX
pacrpeneeHui

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

11

12

13

[IpakTuueckas padbota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabInI

IIpuMepsl HEpepBIBHBIX
CIIy4alHbIX BenuuH. OyHKIUsA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pacnpenencHue.
[IpuMepsl 3axa4, IPUBOASAILIMX K
MMOKa3aTCJIbHOMY U K
HOPMaJIbHOMY PacIpeeICHAAM

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVVI96N

14

O yHKIUS IUIOTHOCTH
BEPOATHOCTH NOKA3aTEIBHOIO

https://m.edsoo.ru/OTSVANSGH



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

pacnpeeneHus

15

16

17

18

@OyHKIUS MTIOTHOCTH
BCPOATHOCTU HOPMAJIBHOT'O
pacnpeeneHust

[TocnemoBarenbHOCTD
OJTMHOYHBIX HE3aBUCHMBIX
coobiTHit. [Tpumep 3agaum,
MPUBOJSIIEN K PACIPEICITCHHUIO
Ilyaccona

[IpakTryeckas pabora c
MCIIOJIb30BAHUEM AJICKTPOHHBIX
TalJInI

KoBapuarus 1Byx ciay4dailHbIX
BennuuH. Koapuuuent
KOppesiun
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee — apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U ClydaiiHOe
coObITHE, >JEeMEHTapHOe COOBbITHE (PIEMEHTApHBI HCXO0J) CIy4YaiHOTrO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHSA: MEpeceueHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTHUBOIOIOKHOE JIAHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisepa U GopMyJIoi CII0KEHUs BEpOSITHOCTEMN
IIPU pEIIeHUH 3aa4
OnepupoBaTh NOHATHAMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IOMOIIBIO IPaBUJIA YMHOMKEHUS, C IOMOIIBIO
JIEpEBa CIy4YaiiHOrO ONbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMHU: UCIBITAHUE, HE3aBUCHMBIE MCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA IO TMEpPBOro YycCIexa, HaXOAUTh BEPOSITHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnu
6.8 OnepupoBaTb  MOHATUAMU:  CiIy4aliHas  BEJIWYMHA, paclpeiesieHue
’ BEPOATHOCTEH, JrarpaMma pacipeieseHus
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
MPoBepPsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4dallHOM  BEJIMYUHBIIIO
’ pacnpeeseHUI0 WK ¢ TOMOUIbIO AUarpaMm
5.2 OnepupoBaTh MOHATHEM  MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJAHUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCS MAaTEMaTUUECKOE OKUJAHUE CIy4alHON
BEIMYMHBI, HAXOAUTh MAaTEMaTHYECKOE OKUAAHUE [0  JAHHOMY
pacrpeesIeHUI0

5.3
54

MmeTs npeacTaBiaeHue O 3aKOHE OOJIBbIINX YHCE

HNmeTtn MMpEACTAaBICHHUEC O HOpMaJIbHOM paclpCaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOLIbIO Tabuul U quarpamm. Cpeanee apupMeTuieckoe,
6.1 MeJraHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, JIUCIEPCHUst U CTaHJApPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciay4ailHOrO cOOBITHS. BIU30CTH YacTOTBIM BEPOSITHOCTHU
' coObITuii. Ciy4aifHbIE OMBITBEI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEH
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  JlepeBO  ciy4ailHOro
' skcriepuMenTa. Gopmysia mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunatopHoe mpasBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Ywcio
' couetanuii. Tpeyronpauk Ilackans. @opmyna 6uHoma HeioToHa
bunapHblli cinydaliHbIii omnbIT (MCHBITaHWE), ycnex U Heygada. HesaBucumble
6.6 = ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITAaHUM 10 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 Cny4aitnas BenuuuHa. Pacnpenenenue BeposiTHOcTel. JlmarpamMma pacrpesesieHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOEN OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEpUCTHKU CIy4alHBIX BEIMYMH: MaTEeMaTHYECKOE OKHJAHUE,
JUCTEpCUsl M CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOIO
51 OKMJIaHWs, B TOM YHCJIE B 3aJadax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9ailHOW BETWYMHBI. MaTeMaTH4YecKOoe OXHIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTn4ecKoe OKHUJIaHNE U TUCIEPCHS TEOMETPUUYECKOTO U
OMHOMHAIBHOTO PaCIIpEACIICHUM
5 3akoH OOJIBIIMX YHMCENl M €ro pojib B HayKe, MpHpoje U olriecTBe. BriGopouHbIit
’ METO/T UCCIIETIOBAHU I
5.3 IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BedWuuH. [loHATHE O  IUIOTHOCTH




pacnpeneneHus. 3aaauu, NpUBOAAIIME K HOpMaIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeneleHun



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

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/1a4,
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIIYKIUY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HAJ MHOXKCCTBAMMU,
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd peajibHBIX MPOUCCCOB U SIBJIEHUU U npu peuICHUU 3aJiad, B TOM
qrclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
¥ OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATYpajJbHOE YHCIO, IEI0e YHCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHU, CTEIeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHMCIA,
OCTaTOK IO MOJYJIO, PAlMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 00Imuit
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAalMOHAIBHBIX ~ BBIPAKCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, TreoOMCTPHUYICCKAA




mporpeccusi, OECKOHEYHO YOBIBalomas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIIE€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUSI C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuia 2X2 u  3%3, omnpeaeiauTelb  MaTpUIIbL,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606p8.30BaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM, YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOMIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C TIApaMCTpOM; TPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh IPOU3BOJHYI U HAXOXKJIEHHsS HAWIy4dlIero
pelieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTHE HNPUMEPbl MATEMATHUYCCKOIO MOACIUPOBAHUA C

noMoIIbI0 T PepeHInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3UIMST (DYHKUUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHA,
pauuvoHanbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelIbHAs M
jgorapupmuueckas (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHust  TpadukoB  (QyHKIIUH,
UCTIONB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (QYHKUMH Ui peIIeHHs] ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAXKECHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYYEHHOE pEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTHUecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO HabOpa; yMeHHe HU3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLInIo, NMPEACTABICHHYI0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWCTBA PEAJIbHBIX IIPOLECCOB U SBJIEHUH; NPEACTABIATH
uH(pOpMAlLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEeNI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TIpadUuuecKux
METO/OB M IEKTPOHHBIX CPEICTB; rpa)uuecKy HCCIe10BaTh COBMECTHbBIE

HaOJIOICHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaThb IOHATUAMU: CIyYaWHBIA ONBIT U CIIydallHOE

coOBbITHE, BEpPOSITHOCTh CIYy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHUEM TpaUYeCKHX METOJ0B; HPUMEHSITH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny beprHysmm, koMOuHaToOpHBIE (AKTHl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpEelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMHA  pacupelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIBFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl TMPOSBICHHS 3aKOHA
OONBIIMX YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwmHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJia, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSIMBIE, IAPAJUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IMIpsIMbIMH,
Yroa MEXAYy IpsAMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIIOCKOCTSIMHU; YMEHHME HUCIIONb30BAaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OILICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pPCIIAaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (QUIYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenurnesa, OpuU3Ma, NOHpamMuia, (uUrypa M IMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIBI, TMPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, NUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCYCHHUEC Iapa, IIJIOCKOCTb,




Kacaromasicss  cepbl, NWIMHIpPA, KOHyCa; YMEHHE CTPOUTb CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalIeHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUUECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHne onepupoBaTh TMOHSATHSMH: JBHXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TPH
peIICHUN 3aJla4; HAXOJUTh T'C€OMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITUUIUHBI
(mmuHA, Yroi, MIIOMAgb, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HUCIOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TapaJUIeNIeuIe1a, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUpOBaATh NOHATUAMU: MIPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOA

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTL MOAXOMAIIMNNA METO, A pelICHUd 3a/la4r,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPUPOAHBIX U 06HI€CTBGHHBIX
nponeccoB u HBJICHPIﬁ; YMCHHEC pacClioO3HaBaTb TIIPOABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BEIUUCIIEHUS

1.1 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCeN
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. JeHCTBUS ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crernenb ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETEeHU
Ls CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudMeTHyecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
23 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenblie n 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CuCTeMBI THHERHBIX ypaBHEHHN. OIpeaenTellh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepruogumueckue GpyHKIM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymm ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanbGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMSA C HaTypalbHbIM M LENbIM IoKa3zaTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CLIOCOOBI 3a4aHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKLINH
[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMblI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






