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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCT, M CTaTHUCTHKA» YIIIYOJIEHHOTO YpPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it (GOpMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4YalHBIX COOBITUH, BEIUYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi NpPeJCTaBIeHUs OO0Yy4alolUXCcsi O METOJaX  HUCCIECIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPIHYTHI U3 OKPYKAIOUIETO
mupa. B pesynbrarte y 00yyaromuxcsi 10JKHO cpOPpMUPOBATHCS MPEICTABICHUE O
HanOoJee YyIOTPeOUTEIbHBIX U OOIIUX MaTEeMAaTUUECKUX MOJICTISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUs  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYMUH,
MOTPEUIHOCTE B pa3IMYHbIE pPOJia H3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIBKO MH)KEHEPHBIX
CIEHHUAIIBHOCTEW, HO TaKXe COLMAJIbHBIX W IICHUXOJOTHYECKUX, TOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIHLHON MEpE HUCIOIb3YIOT almapaT
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh y4eOHOTO Kypca 3aHHUMAaeT
o0CyXXJIeHHE 3aKOHa OOJBIIMX 4YHceNl — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOILIETO MaTeEMaTHIECKY10 (hOpMaTU3aIHIO.

B cooTBeTcTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HA YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yaliHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanne nuHUM «CiydaifHble COOBITHSI W BEPOSTHOCTH»  CIIYXKUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4allHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHAIIBHOTO paclpeieeHu U



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHbIMU BEIMYMHAMH H
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCs Ha OMNHCAaHUM U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOILBIO HEMPEPBIBHBIX (YHKIMHI. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEAECICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIY CIy4yalHbIMM BEJIMYMHAMU U OINKMCAHHE OTON CBSI3M C MOMOIIBIO
Kod(huiieHTa KOppelsiud M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHUs», U3YYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITH, HACTYMAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJbHBIM Uil OyIymMX aOUTYpHEHTOB, MOCTYNAOIIMX HAa Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPAaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIIIyOJI€HHOM ypoBHE oTBoauTcsi 68 yacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 33 yaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbBIN rpad, myTH B Tpade: ukisl U nenu. CteneHb (BaIEHTHOCTH)
BepunHbIL. ['padsl Ha TiockocTr. JlepeBbsi.

CnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CTy4alHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (MCXO/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSATHOCTU  cOObITHI.  CiydailHble  ONBITBI C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HajJ COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyiia noHou BeposaTHocTH. Dopmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHbIi OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
Herorona.

Cepusi He3aBUCHMBIX wucnblTaHui bepHymnu. CrydaitHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyvaitnas  BenmunuuHa. Pacnpenenenne  BeposdTtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4yalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMeECTHOE paclpeielieHHe JByX CIIy4alHbIX BeaM4MH. HeszaBucumeie
CJIy4aliHbI€ BEJIMYHHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YallHOW BEJIMYUHBI (paclpeiesieHHs]).
[Ipumepsl MpPUMEHEHUsT MaTeMaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpEs).
Marematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BenuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaThdeckoe  OXUAaHue
reOMETPUYECKOTO 1 OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YaWhHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHApHOM Ccly4aiiHOM BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YebOniméBa. Teopema UeOniméBa. Teopema bepnymnmu. 3akon
Oonpmimx  uucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIIMX TUIIOTE3 C TIOMOLIBIO U3YUYEHHBIX PACIIPENCIICHUN.

HenpepsiBHBIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY PacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus], QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauu,
IIPUBOJAIINE K pacnpenenennto Ilyaccona.

KoBapuauust 1Byx ciaywailHblx BenuuuH. Kosdduuuent nuHeiiHON
koppemsiiui.  CoBMeCTHble  HaOMIOAEHMST JIBYX  BelIMYUH. BbpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KCHUW HAyKM U JEATEJbHOCThIO YUE€HOr0, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€SATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
FOTOBHOCTb M CIOCOOHOCTh K  MaTeMaTH4YecKoMy  OOpa3oOBaHUIO |



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [JI1 Pa3BUTUS LHUBWJIIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUW, OTHONIICHUN MEXAy TMOHATUSIMU, (HOPMYIUPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHMsI /711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOosiee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (popMHpOBaTH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIIBUTATDH
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMU  OOIIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpa)XXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpE3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara pelieHUs
MaTEeMaTU4YeCKOM 3a/1auH;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcCC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M HHBIE), BBIIOJHATH CBOIO 4YacTh paboOThl U
KOOPJMHUPOBaTh CBOM JCHCTBUS C JIPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OTEpUPOBaATh MOHATHUSAMHU: Tpad, MIOCKU rpad, CBI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYHYAHBIA HSKCIEPUMEHT (OIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MCXO])
CIIy4ailHOTO  OTBITa, HAXOJWUTh BEPOSITHOCTA COOBITHMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYJIUPOBATH COOBITHS: MEpPEeCCUCHHE, OOBETUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, HCIOJb30BaTh JUArpaMMBbl
DOiinepa, KOOPIMHATHYIO MPSIMYIO U PELISHUsS 3a/1ay, MOJIb30BaThes (HOpMyIIoi
CJIOKEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbBIX COOBITHIA;



ONEPUPOBATH  TOHSATUAMMU: YCIIOBHAasi  BEPOSATHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEM, HE3aBUCUMBIE COOBITUS, JAEPEBO CIYYaHOrO SKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHM C TIOMOIIBIO TIpaBWja YMHOXXCHHS, JepeBa
CJIy4ailHOrO OTMbITa, HKCIOJb30BaTh (POPMYIYy TIOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPTaHU3alUN CIIYHYalHOTO 3KCIIEPUMEHTA;

MPUMEHATh W3yYCHHBbIE KOMOWHATOPHBIC (OPMYIBI JJISl TEPEUUCIICHHSI
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEPUPOBATH MOHATUSAMHU: OWHAPHBIM  CIy4YalHBI  ONBIT
(ucnpITaHuE), ycnex M HeyJlauya, HEe3aBHUCUMBIC HUCIBITAHUS, CEpUsl HCIBITAaHUH,
HaXOJHUTh BEPOSTHOCTU COOBITHH: B CEPUU HUCIBITAHUM O MEPBOro ycmexa, B
CepUM UCIBITaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOO/IHO OIEpUPOBATH MOHITUSMHM: CIydyailHasi BEJIIMUMHA, PACIPE/ICIICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE pacIpeielICHHE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONIEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE NBYX CIIyYaWHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO PACHIPEENICHUs JBYX CIy4alHBIX
BEJIMYMH JUIS BBIJCICHUSL PACHPENCIICHUS KaXIO0W BEJIMYUHBI, OMNPEACICHUS
HE3aBHUCUMOCTH CITyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXXKHJIAHUS CITy4alHOMU
BEeITUYMHBI (pacnpeniesieHus), TPUMEHSITh CBOMCTBA MAaTEeMaTHUYECKOTO OXKUJAHUS
MpU PEIICHUU 3aJ]1ay, BBIYUCISITE MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
rEOMETPUYECKOTO PACIIPEEIECHUN;

CBOOOJTHO OIEPUPOBATH MOHITHUSIMU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIUYHHBI
(pactpeneneHus) MpU PEIICHUM 3aJ1ay, BBIYUCISTH JUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pPacipeie/ICHUH;

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHONH COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTaTUCTUYECKUE TUTOTE3bI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICICHUSMM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne o/ P Kontpoabnbie  IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
bub OK
1 DOnemMeHTHl Teopun rpados 3 nosmoreka L
https://m.edsoo.ru/eO0b7bO0f1
) CryyaiiHble OIBITHI, CITy4ailHble COOBITHS U 3 bubnnorexa [HJOK
BEPOSITHOCTH COOBITHIA https://m.edsoo.ru/e0b7bO0f1
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. CIIOKEHUE U YMHOXKEHUE 5 bubnuorexa [JOK
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f1
He3zaBucumeble coObITHS
b K
4 OneMeHTbl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/e0b7b0f1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
N bubnuoreka [JOK
5 Ucnpiranusa bepnymnu. CirydaiiHblil BIOOD 5
. https://m.edsoo.ru/e0b7b0f1
13 KOHEYHON COBOKYITHOCTHU
b K
6 Crnyualinbple BEJTMUMHBI U paclipeieieHus 14 1 nomorexa 110
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nudpoBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
1 3 0 5
AKOH DOJIBIIMX qhCe https://m.edsoo.ru/eOb7b0f1
. bubnnorexa [IOK
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU 6
https://m.edsoo.ru/e0b7b0f1
HenpepbiBHBIE CiTyyaliHbIE BETMYUHbI
bubnunoreka LIOK
3 (pactipeienieHus ), MoKa3aTeIbHOE U 4
https://m.edsoo.ru/eOb7b0f1
HOpPMaJIbHOE paclpeeaeHUs
bubnunoreka LIOK
4 P II 2
aclipefienieriue yaccona https://m.edsoo.ru/e0b7b0f1
5 CBsI3b MEXIY CIIYYalHBIMHU BEIUYNHAMU 6 Bubmiorexa IIOK
oy ey hitps://m.eds00.ru/c0b7bOf1
bu6nmorexa LIOK
6 00600 5 10 1
ODTICHHE 1 CHCTEMATHSAHA SHARHH hitps://m.eds00.ru/c0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 1 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
undposbie
Ne i/ Tema ypoka Konrtpoabubie  IIpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
! I'pad, cBsa3HEBI rpad), mpencraBieHne | bubnnorexa [HOK
3a/1a4y ¢ TOMOIIBIO Tpada https://m.edsoo.ru/e0b7b0f1
) Crenenb (BaJIGHTHOCTD) BepIIUHBL [1yTh | bubnnoreka [JOK
B rpade. Llenu u mukib https://m.edsoo.ru/eO0b7bO0f1
3 I'padsr Ha IockocTH. [epeBo | bubmuorexa [JOK
CIIy4aliHOTO 3KCIIEPUMEHTA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U
. bubnuorexa [JOK
4 cityyaiiHble cOOBITHSA. DeMeHTapHbIe 1
https://m.edsoo.ru/e0b7b0f1
COOBITUS (MCXO/IbI)
BeposiTHOCTB cityuyaltHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHH B OIIBITAX C | bubnnorexka [JOK
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU https://m.edsoo.ru/e0b7b0f1
COOBITUSIMH
BeposiTHOCTB cityuyaltHOTO COOBITHSI.
6 BeposiTHOCTH COOBITHH B OIIBITAX C | bubnuoreka [IOK
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU https://m.edsoo.ru/e0b7b0f1
COOBITUSMHA
[lepeceuenue, 00beTMHEHNE MHOXKECTB U
7 COOBITHH, TPOTHUBOIIOIOKHBIE COOBITHSI 1 bubmmorexa [IOK
- 1P o https://m.edsoo.ru/e0b7b0f1
dopmyJia cloKeHUs: BEpOITHOCTEN
8 VYcioBHas BEPOATHOCTb. Y MHOXKEHHUE 1 bubnmoreka [JOK




BepoATHOCTEH. DPopMyJia yCIOBHOM

https://m.edsoo.ru/e0b7b0f1

BEpPOSITHOCTH
YcnoBHas BEPOSITHOCTb. Y MHOYKEHUE
. . bubnmoreka [JOK
9 BeposiTHOCTeN. Dopmyiia yciloBHOI
https://m.edsoo.ru/e0b7bO0f1
BEPOSITHOCTH
10 ®opMya MOJHON BEPOATHOCTH bubmmorexa LIOK
pMy P https://m.edsoo.ru/eOb7bOf1
11 ®opmyna baneca. HezaBucumele bubnnorexa [JOK
COOBITHSA https://m.edsoo.ru/e0b7b0f1
12 KoMOuHaTopHOE MPaBHII0 YMHOXKCHHUS. bubnnoreka [JOK
[lepecTanoBku U pakTopuan https://m.edsoo.ru/e0b7b0f1
13 Uucno coueranuid. TpeyroibHUK bubnuoreka [IOK
[Tackansa https://m.edsoo.ru/e0b7b0f1
bu6 OK
14 ®opmyna bunoma HproToHa nommoreka 1
https://m.edsoo.ru/e0b7bO0f1
KonTponbHas padora Nel: "I'padsr,
15 BE oslpTHOCTI/I ffIHO)I(eCTBa Pt bubmmorexa [OK
P > MH ’ https://m.edsoo.ru/e0b7bOf 1
KOMOMHATOpHKa
bunapHsbIii CIy4alHBIN OIBIT
UCIIBITaHUE), YCIIEX U Heyaua.
16 ;63aBI/ICI/IML)Ie};/ICHBITaHI/IS}I/HCe ust bubmmorexa [OK
o p https://m.edsoo.ru/e0b7b0f1
HE3aBUCHUMBIX HCIBITAHUN JI0 TIEPBOTO
ycnexa
17 Cepust HE3aBUCUMBIX UCIIBITAHUUN 10 bubnuorexa [JOK
IIEPBOro yCIexa https://m.edsoo.ru/e0b7bO0f1
18 Cepus He3aBUCHUMBIX HCTIBITAHUN bubnmoreka [JOK
beprymm https://m.edsoo.ru/e0b7b0f1
19 CrnyuaitHblii BEIOOP U3 KOHEYHOU bubnmoreka [JOK




COBOKYITHOCTH

[TpakTHueckas paboTa ¢ UCIOIb30BaHUEM

https://m.edsoo.ru/e0b7b0f1

bubmuoreka [JOK

20
AJICKTPOHHBIX TAOJIHUIIL https://m.edsoo.ru/e0b7b0f1
Canyuaiinas BennuuHa. Pacnipenenenue
21 BepoATHOCTEN. Jlnarpamma bubmmorexa [OK
P AP https://m.edsoo.ru/e0b7bOf1
pacrnpeeneHus
Onepanuu Hag CIyYaiHBIMU
22 BGJIIf‘II/IHaMI/I I1 I/I}I]VIC bl paclpeneicHui bubmmnorexa [IOK
’ pu Pbl pactip ) https://m.edsoo.ru/e0b7b0f1
bunapnas ciyvaitHas BenmuunHa
2 I'eomeTrpuueckoe pacnpeneieHue. bubnuorexa [JOK
bunomMuansHOe pacnpeneneHue https://m.edsoo.ru/e0b7bO0f1
MareMaTnueckoe 0KMIaHHUE CIIyYalHON
bu6mmoreka [IOK
24 BennuuHbl. COBMECTHOE pacIpeiesieHne
. https://m.edsoo.ru/e0b7b0f1
JBYX CITy4alHbIX BEJIUYHUH
HezaBucumele ciryyaiiHbie BEJIMYUHBI.
)5 CBolicTBa MaTEeMaTHICCKOTO OKHTAHUS. bubmuorexa [JOK
Marematuueckoe Okuanue OMHapHOM https://m.edsoo.ru/e0b7b0f1
CIIy4aiiHOM BEJTMYUHBI
MareMatnueckoe 0KHU/1aHHue
26 T€OMETPUUYECKOTO U OMHOMHUATHLHOTO bubmmorexa [TOK
PHFIEEIo https://m.edsoo.ru/e0b7bOf
pacrpeiesieHuit
27 Jucnepcus U CTaHIApPTHOE OTKJIIOHEHUE bubmmorexa [TOK
P Hap https://m.edsoo.ru/e0b7bOf
73 Jlucniepcust OMHApHOM citydaifHOM bubnuorexa [IOK
BeJIMYMHBI. CBOWMCTBA JUCIIEPCUH https://m.edsoo.ru/e0b7b0f1
MareMatruueckoe 0KH1aHHe
bu6mmorexa [IOK
29 MIPOU3BENICHUS U TUCTIEPCUSI CYMMBI

HC3aBUCHUMBIX CJ'Iy‘-IElfIHBIX BCJINYHUH

https://m.edsoo.ru/e0b7b0f1




30 [IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM | bubnunoreka [HOK
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/e0b7bO0f1
Jucnepcusi OMHOMUAIBHOTO
bubmuorexa [JOK
31 pacnpenenenus. [Ipaktudeckas padota ¢ 1
https://m.edsoo.ru/e0b7bO0f1
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
bubmuoreka [JOK
32 0606 i 1
ODHICHHE I CHCTEMATHSAUIA SHATHH https://m.edsoo.ru/eOb7bOf1
Kontponbnas padota No2: "Mcnbeiranus
33 bepuymiu. Ciy4aiiHble BEIMUMHBI U 1 bubmmorexa LOK
PHYJLIH. y" https://m.edsoo.ru/e0b7b0f1
pacrnpeneneHus
bu6mmoreka [IOK
34 600 i 1
O6o0mEHRHE 1 CHCTEMATH3AIA SHAHMH https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugpoBbie
Nenn/m = Tema ypoka Kontposbusbie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Hepasencto Yebbimea. Teopema
bubmuoreka [JOK
1 UYeoOnmmesa. Teopema bepryimu. 3akoH 1
https://m.edsoo.ru/e0b7b0f1
OOJIBIIINX YHUCEIT
Hepasenctso Yebbimena. Teopema
bubmuorexa [JOK
2 Yeorrmesa. Teopema bepryimu. 3akoH 1
https://m.edsoo.ru/e0b7b0f1
OOJIBIITMX YHCEIT
HepasenctBo YeoOrnimera. Teopema
bubmuorexa [JOK
3 YeoOrimena. Teopema bepuyinu. 3akon 1
https://m.edsoo.ru/e0b7b0f1
OOJIBIITMX YHCEIT
bu6mmoreka [JOK
4 BwI00pOoYHBI METOT MCCIIETIOBAHUMA 1
P A HCCIER https://m.edsoo.ru/eOb7bOf
5 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM | bubnuoreka [IOK
AIEKTPOHHBIX TaOJIHII https://m.edsoo.ru/e0b7b0f1
I'enepasibHast COBOKYIMHOCTD U CTy4yaiiHas
BbIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
6 xapaktepuctukamu. OlleHKa CpEeTHETO U 1 bubmorexa HOK
p p ’ Hv pea https://m.edsoo.ru/e0b7b0f1
JIUCIIEPCUU TE€HEPATIbHON COBOKYITHOCTH C
MOMOII[HIO BEIOOPOYHBIX XapaKTEPUCTHK
['eHepanbHast COBOKYITHOCTh M CITydaitHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
7 xapaktepuctukamu. OlleHKa CPEeTHETO U 1 bubmmorexa [OK
p p ) Hv el https://m.edsoo.ru/eQb7b0f1
JIUCIIEPCUU TeHEPATbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O

bu6mmoreka [IOK

8
BBIOOpKE https://m.edsoo.ru/e0b7bO0f1
Cratuctuueckas runoresa. [Iposepka
. . bubnmoreka [JOK
9 MIPOCTEUIINX TUIIOTE3 C IOMOIIBIO CBOMCTB
. https://m.edsoo.ru/e0b7b0f1
M3YUYEHHBIX pacupeneaeHuin
Craructuueckas runoresa. [IpoBepka
10 MNPOCTEHIINUX TUMOTE3 C TTIOMOIIBIO CBOWCTB bubmorexa HOK
p N B https://m.edsoo.ru/e0b7b0f1
M3YUYEHHBIX pacupeneaeHui
1 [IpakTrueckast paboTa ¢ HCIOIBE30BAaHHEM bubnuoreka [IOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/eO0b7bO0f1
12 [Ipumepsl HENPEPBIBHBIX CIIyYailHBIX bubnnoreka [HOK
BeJIMUMH. DyHKIKS UIOTHOCTU BEPOSATHOCTH https://m.edsoo.ru/e0b7bO0f1
PaBromepHoe pacnpenenenue. IIpumepst
13 3aaa4, Il p1/113.0 I;)[ I/I)I() K HOKaSaTeJ'II:HOMp U K bubmmorexa LOK
R y https://m.edsoo.ru/e0b7b0f1
HOPMAaJIbHOMY PACIIPECICHUSIM
14 @YHKIMS MIIOTHOCTH BEPOSITHOCTH bubnuoreka [IOK
[0KA3aTeJIbHOTO pacIlpeacIeHus https://m.edsoo.ru/e0b7b0f1
15 @YHKIMS INIOTHOCTH BEPOSITHOCTH bubnuoreka [IOK
HOPMAJIBHOT'O pacIpeAeIeHust https://m.edsoo.ru/e0b7bO0f1
[TocnenoBaTeabHOCTh OJIMHOYHBIX
16 He3aBUCUMBIX coObITHil. [Ipumep 3agaun bubmmorexa [OK
. - IPHMEp 3aNatH, https://m.edsoo.ru/e0b7b0f1
npuBoAsALIel k pacnpeneneHuto [lyaccona
17 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM bubnnoreka [JOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/e0b7b0f1
18 KoBapuanus n1Byx ciaydailHbIX BEJIWYHH. bubnuoreka [IOK
KoaddumuenT xoppensiun https://m.edsoo.ru/e0b7b0f1
b K
19 CoBMecTHBIC HAOIOICHUS ABYX BEIMYUH nommorexa HO

https://m.edsoo.ru/e0b7b0f1




bu6mmoreka [IOK

20 Br16opounsiii ko3 puiueHT Koppensum hitps-//m.cdsoo.ru/c0b7b0f 1
71 Paznuuune mexny TMHEMHON CBA3BIO U bubnunoreka [HOK
MIPUYMHHO-CIIEICTBEHHOMN CBSI3bIO https://m.edsoo.ru/eO0b7bO0f1
. bubnunoreka [HOK
22 Jmeiirias perpecciis https://m.edsogru/60b7b0f1
7 [IpakTrueckas paboTa ¢ HCIIOIB30BAHHEM bubnunoreka [HOK
3JICKTPOHHBIX TAOJIHII https://m.edsoo.ru/e0b7b0f1
24 [IpencraBienne JaHHBIX C TOMOIIBIO TAOIUIL bubnuorexa [JOK
W Juarpamm, onucaresbHas CTaTUCTUKA https://m.edsoo.ru/e0b7bO0f1
’5 OIBITHI ¢ PAaBHOBO3MOXXHBIMHU bubnnoreka [JOK
DJIEMEHTAPHBIMU COOBITUSIMU https://m.edsoo.ru/eOb7b0f1
26 Brrunciaenue BeposITHOCTEH COOBITHH © bubnnoreka [JOK
npuMeHeHueM (hopMyI https://m.edsoo.ru/eO0b7bO0f1
Boruncnenue BeposiTHOCTEN COOBITUI C
7 IpUMEHEHHEM TpapHUUeCKUX METO0B: bubnnoreka [JOK
KOOpIWHATHAs IpsMasi, IepeBo, TMarpaMmma https://m.edsoo.ru/e0b7b0f1
Olinepa
28 CiyualiHple BEJIMUMHBI U paclpeeIeHUs bubmmoreia LIOK
https://m.edsoo.ru/e0b7bO0f1
29 Marematrnueckoe OKUJAaHue CIy4anHon bubnuotexa [JOK
BEJINYUHBI https://m.edsoo.ru/eOb7bO0f1
30 Marematnueckoe 0XKHIaHUE CITyIaitHOU bubmuorexa [JOK
BEJINYNHBI https://m.edsoo.ru/eO0b7bO0f1
31 KonTpomnpHas padora: "BeposTHocTs U bubnmoreka [JOK
cTaTucTuka" https://m.edsoo.ru/e0b7b0f1
3 Brruncnenue BeposTHOCTEH COOBITHI C bubnnorexa [JOK

npuMeHeHneM GopMyIT U rpaduyecKux

https://m.edsoo.ru/e0b7b0f1




METOJI0B

Ciyualinbple BETUUHUHBI U paclpeesICHuUsI.

33 MareMaTHueckoe 0KUIaHUE CIIyUYaliHON 1 buGnnorexa LIOK
A y https://m.edsoo.ru/e0b7b0f1
BEJINYUHEI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 33







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJabTara
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtarh ¥ CTPOUTH TAOJIUIBI U JUArPAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpegHee  apu(MeTHdYecKoe,  MeauaHa,
HauboJIbllIee, HAMMEHbIIIEe 3HAaUCHHE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
6.3 OnepupoBaTh NMOHATUSMU: CIIy4alHbI SKCIEPUMEHT (ONBIT) M Cly4ailHoe
coObITHE, 3JEMEHTapHOe COObITHE (PIEMEHTApHBIM MCXOA) CIy4yailHOro
OIbITAa; HAXOJUTh BEPOATHOCTH B OMNBITAX C PABHOBO3MOXKHBIMU CITy4YallHBIMU
COOBITUSIMHM, HAaXOAWTh W CPAaBHHUBATh BEPOSITHOCTH COOBITHI B W3YYEHHBIX
CIIy4alHbIX SKCIIEPUMEHTAX
6.4 HaxomuTs 1 popMynupoBaTh COOBITHS: IIEpECeUCHNE U 00BETMHECHNE JAHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIIOKHOE TAHHOMY COOBITHIO; TOJB30BATHCS
quarpamMmamu Jusepa U GopMyJIoi CIIOKEHUS BEPOSTHOCTEH MpPH pelIeHUH
3a/1a4y
6.5 OnepupoBaTh TMOHATHUSMHU: YCIOBHAsS BEPOSITHOCTH, HE3aBUCHUMBIC COOBITHS;
HaxOJIUTh BEPOATHOCTU C IIOMOILIBIO IMpaBUJia YMHOXKEHHS, C IOMOILbBIO
JIepeBa CIIy4aHOTO OIbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS P PEIICHUH 33124
6.7 OnepupoBaTh MOHATUSIMU: HCHBITAHUE, HE3aBHCUMBIE HWCIIBITAHUS, CEpUs
UCTIBITAHUH, yCIeX M HeyJaya, HaXOAUTh BEPOSTHOCTH COOBITHH B cepuu
HE3aBUCHMBIX HCHBITAHUM J0 TEpBOro ycrnexa, HaxXOAWTh BEPOSTHOCTU
coObITHI B cepuu ucnbITanuil beprysim
6.8 OnepupoBaTb  MOHATUSIMHU:  CiIy4ailHas  BEJIMYMHA,  paclpe/esieHue
BEPOATHOCTEN, AUAarpaMMa pacripeaesIeHus
11 KJIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHHUSI OCHOBHOM
NpoBePsIEeMOro o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero oopa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
5.1 CpaBHuBarh BEPOATHOCTH 3HaYEHUI Clly4aiiHOI BEJIMYHUHBI
10 pacHpeIeNICHUIO UM C TOMOUIBIO AMArPaMM
5.2 OnepupoBaTh MOHATHEM MaTEMaTHYECKOIO OKUIAHMS, NPUBOAUTH IPUMEPHI
TOT0, KaK MPHUMEHSIETCd MaTeMaTU4YecKoe OXKUIaHHWE CIydallHOM BEIMYMHBI,
HAXOJUTh MATEMAaTUYECKOE OKUJAHUE 10 TAHHOMY paclpeaeiIeHUI0
5.3 Nwmeth npencTaBiaeHne o0 3aK0HE OOJIBITUX YHCEeTT
54 HmMeTts npeacTaBiaeHue 0 HOPMaJIbHOM PACIpPENSICHUN

IPOBEPAEMBIE 3JIEMEHTBI COAEPXKAHUA




10 KJIACC

Kon

HpOBepﬂeMblf/i IJIEMCHT COACPKAHUA

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[TpencraBineHne JaHHBIX ¢ TOMOIIBIO Tabmwi U auarpamm. Cpeanee apupMeTHIECKoe,
MearaHa, HauOousblliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIEPCUS U CTaHAApTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4YaiHbIE COOBITUS. DJIeMEHTapHbIE COOBITUS
(ucxomml). BepositHOCTB CIIy4aitHOTO COOBITHS. bmmzocth YacCTOTHI
U BEpOSATHOCTU cOObITHH. CiyyaliHbIe OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH. BepositHOCTH COOBITHI B OIIbITaX
C paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU

6.3

Ornepanuu Haja COOBITUSMU: TIepeceueHre, 00beIMHEHNE, TPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Ditsiepa. @opMyiia cl10)KeHHUs] BEPOSITHOCTEH

6.4

VcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BEpOsTHOCTEW.  JlepeBo  ciydalHOro
skcnepuMenTa. @opmyia nonHoi BepositHocTH. HezaBucumble coObITUS

6.5

KomOunatoproe mpaBuiao ymHOXkeHus. llepecraHoBkum u  dakrtopuan. Yucmo
coueranuid. Tpeyronpauk [lackans. @opmyna 6mHoma HproToHa

6.6

bunapHblii  cioy4aiiHblif onbIT (MCHbITaHUE), ycmex W Heyjgada. HesaBucumeble
ucneltanus. Cepusi HE3aBUCUMBIX HCHBITAaHU /10 iepBoro ycrnexa. Cepusi HE3aBUCUMBbIX
ucnbITaHui bepnysuum

6.7

Cnyuvaitnass BenuuuHa. Pacripenenenue BeposiTHOocTel. [luarpamma pacmnpeneicHusl.
[Tpumepsr pachpeeneHun, B TOM qucle reOMEeTPHUECKOe
1 OMHOMHAJIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTHKU CIydYallHbIX BEIMYMH: MaTeMaTHYeCKOe OXHJaHuE,
JUCIIEpCUsl M CTaHJAPTHOE OTKJIOHEHHUE. [IpuMmepbl NpuMEeHEeHUs] MaTeMaTH4eCKOro
OXMJaHUS, B TOM 4YHUCIIE B 3aJayax M3 IMOBCEJHEBHOW XU3HU. MaremaTH4ecKoe
OKujlaHue OMHApHOM ciay4alHOM BemMuMHBL. MaTeMaTHuecKoe O0XKHIaHHE CYMMBI
CIly4aiHbIX BETMYMH. MaTemMaTuuecKkoe 0XKHUIaHue U AUCTIEPCUS] TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrnpeaeaeHui

5.2

3akoH OOJBIIMX YMCEN U €ro poiib B Hayke, Mpupoje U oOuiectBe. BriOopodHbIit
METOJI HCCIIEJOBAaHUN

53

IIpumepsl  HeENpepbIBHBIX  CiIy4allHbIX BennuuH. [loHsTne o0 mIoTHOCTH
pacnpezneneHus. 3a1a4u, IPUBOASILNE K HOPMAJIIbHOMY pacnpenenenuto. [lonsatue o
HOPMAJIBHOM pacipeeIeHun




IMPOBEPAEMBIE HA EI'S IO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBLHIET'O OGPA30OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

1

Bnagenue merogamu 10Ka3aTeabCTB, aITOPUTMAMU PEILIEHUS 3a/1ay; YMEHUE
dbopMynaHpoBaTh W ONEPUPOBATH IOHATHSAMH: OIPENEICHUE, aKCHOMa,
Teopema, CIEICTBHUE, CBOWCTBO, NPHU3HAK, [10KA3aTEJIbCTBO, PAaBHOCUJIbHBIC
(GbOpMyIHUPOBKM; TMPUMEHATh UX; yMeHHe (opMyIupoBaTh O0OpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KJIECHUE, NPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI,
HCI0JIb30BAaTh METO/l MAaTEMaTHUYE€CKON MHIYKIMH; IPOBOJIUTh JOKa3aTEJIbHbIE
pacCyXJIeHHsl MpU PELICHUH 3a/ay, OLIEHMBATh JIOTMYECKYH MPaBUIbHOCTH
paccykJIeHU; yMEHue ONepUpOBaThH MOHATUSMU: MHOXECTBO,
[IOJIMHOXKECTBO, OIEpallMM HAJ MHOXECTBAMM;, YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisi ONMCAaHUS pPEaJbHBIX IPOLIECCOB
U SBJICHUM W TpHU pelIeHHH 3a7ad, B TOM 4YHCIE U3 JAPYTUX Y4eOHBIX
MpPeIMETOB; YMEHHE OMEepPUPOBATh MOHATUSIMU: rpad, CBA3HBIN rpad, AepeBo,
UK, rpad Ha TIUIOCKOCTH; YMEHHME 3aJaBaTb W OIMCHIBATh Tpadbl
Pa3NMYHBIMH CITIOCOOAMU; MCIIOJIB30BaTh rpadbl IPH PELICHUHN 33134

YMeHue onepupoBaTh IOHATHAMM: HATypaJbHOE YHCIIO, LEN0E YHUCIIO,
CTENEHb C LEJNbIM IOKa3aTeJeM, KOPeHb HAaTypalbHOM CTENeHH, CTEleHb C
paloHaJIbHBIM [OKA3aTeleM, CTENEeHb C JEHCTBUTENIbHBIM IOKAa3aTelIeM,
Jorapu@m 4mucia, CHHyC, KOCHHYC U TaHI'€HC MPOU3BOJIBHOTO YHUCIIA, OCTATOK
10 MOJYJIO, PAMOHAIBHOE 4YHCIIO, UPPALUOHAIBHOE YHCIO, MHOXECTBA
HaTypaJlbHbIX, LEJIbIX, PAalUOHAIBHBIX, JEHCTBUTEIIBHBIX YHCE; YMEHHUE
WCIOJIb30BaTh MPU3HAKKU JAETUMOCTH, HAUMEHBIINN OOUIMil AenuTeNnb U Hau-
MeHbllee oO0llee KpaTHOe, alropuT™M EBkiuza npu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIMYHBIMHM NO3ULHUOHHBIMU CHCTEMaMH CUUCIICHHUS; YMEHHE
BBIMOJIHATh BBIUMCIIEHUE 3HAUYeHWH M IpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSMM U Jorapupmamu, MpeoOpa3oBaHUsl JIPOOHO-pALIMOHATIBHBIX
BBIPQKEHUI; yMEHHME OINEepUpOBaTh MNOHATUSIMH: IOCIEI0BATEIbHOCTD,
apupMeTHyecKkas Hporpeccusi, reoMeTpuuecKas IMporpeccus, OeCKOHEYHO
yObIBaro1as reoMeTpuuecKas IIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCIE C MOMOUIbIO PEKypPpPEeHTHBIX (opmy;
yMEHHE ONEepUpPOBAaTh MOHATUSMH: KOMIUJIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3allUCH  KOMIUIEKCHBIX 4Hucell (TeoMeTpudeckas, TPUTOHOMETPHUYECKAs
u anredbpanyeckasl); yMeTb IPOU3BOJIUTH apudmeTnyeckue HAeHCTBUS C
KOMIUIEKCHBIMU ~ 4YHMCIIaMH;  TPUBOJAUTH  MPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN;, ONEpPUpOBaTh MOHATHAMH: Martpuua 2x2 u 3%3,
OIIPEAEIUTENb MAaTPUILIbl, TEOMETPUUECKHUI CMBICII ONPEAEITUTEINS]

YMeHue omnepupoBaTh MOHATHSMH: pallMOHAJIbHBIE, HppallOHAIbHbIE,
[OKa3aTeIbHblE, CTENEHHbIE, JIOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUs U HEPAaBEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATh MOHATHAMMU:
TOX/IECTBO, TOXXJIECTBEHHOE Ipeo0pa3oBaHHe, YypaBHEHHE, HEPaBEHCTBO,
CHUCTEMA YPaBHEHUU U HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHCHMI, HEPABCHCTB




U CUCTEM; YMEHHUE pellaTh YPAaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX NPUEMOB; pEIIaTh YPABHEHUs, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTUYeCKUX 3a7a4 M 3aJlay U3 Pa3IMYHbIX 00JacTell HAyKU U peaibHOU
YKA3HU

YMeHue onepupoBaTh  NOHATUAMHM:  (QYHKUUS, UETHOCTb  (yHKLUH,
NEPUOUYHOCTh  (DYHKIMM, OTPAaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTB
¢byHKIMH, 3KCTpeMyM (QYHKUMH, HauOosbllee W HauMEHbIIee 3HAUYCHUS
(GYHKIMH Ha NPOMEXKYTKE, HelpepblBHAs (QYHKLUSA, aCUMOTOTHI Ipaduka
GyHKUMH, TepBas M BTOpas IPOU3BOAHAs (DYHKUIUH, N€OMETPUYECKUH HU
¢bu3nvYecKuil CMBICI MPOU3BOIHOM, TEpBOOOpa3Hast, ONpeAeIEHHBI HHTETPA;
yMEHUE HAaXOOUTh ACUMNTOTHl Tpaduka (GYHKIUH; YMEHHE BBIYUCIATH
IIPOU3BO/IHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3ULIUHU (QYHKIUH, HA-
XOAMTh ypaBHEHHE KacaTelbHOM K rpaduky (yHKIMM; yMEHHE HaXOIHUThb
MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH; YMEHUE HCIIOJI30BaTh IPOU3BOTHYIO
Ui WcclenoBaHus (YHKIMHA, HAXOAWTh HAWOOJbIINE ¢ HAWUMEHBIIHE
3Ha4eHUs (DyHKIMI; CTPOUTh IpadUMKH MHOTOWIEHOB C MCIOJb30BaHHEM
amnmapara MaT€MaTU4eCKOro aHaliu3a; IMPUMEHATb IPOU3BOAHYIO I
HAaxO0’KJICHUs HAWJIy4dllero peleHus B IPUKIaJAHbIX, B TOM YUCIIE COLUAIBHO-
HSKOHOMHYECKMX M (PU3MYECKMX 3aJadax; HAaXOAWTh IUIOMATN H OOBEMBI
¢buryp ¢ HoMOILbIO0 HHTErpaja; NPUBOIUTH IPUMEPBI MATEMAaTHUYECKOT0 MOJIE-
JMPOBAHHUS C MOMOUIBIO TU(PEepeHIINATBHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATUSIMM: Tpapuk (QyHKUMH, oOpaTHast (QYHKIMS,
KOMIO3uIMs  QYHKIUHM, JuHeWHas QyHKuusg, KBajapaTuyHas (QyHKUUSA,
panMoHanbHass ~ (QyHKUUS, CTeneHHas (yHKIMS, TPUTOHOMETPUYECKHE
¢byHKUMH, OOpaTHBIE TpPUTOHOMETpUYecKHe (YHKIMM, IOKa3aTelbHas W
norapumuueckas QyHKINH; yMEHHE CTPOUTh I'paduKH NU3YUEHHBIX (PYHKIINH,
BBITNIOJIHATH IPeoOpazoBaHus rpaduKoB (PyHKIMNA, UCTIOIB30BaTh I'pauKH JIst
U3Y4YEHMs] TPOLECCOB M 3aBUCUMOCTEW, NpU pEIICHHWU 3aJad U3 APYTUX
yueOHBIX MPEIMETOB U 3a/lauy M3 pealbHOM KHM3HM; BbIpaXkaTh (opMyJamMu
3aBUCHUMOCTH MEXAy BEJIMYMHAMM; HCIIOJIb30BaTh CBOWCTBA M TIpadUKH
GyHKIMHA Ui peuieHus  ypaBHEHUH, HEPaBEHCTB A 3am1a4
C TmapameTpaMmM; H300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBa
pelIeHNli YpaBHEHUI, HEPAaBEHCTB U X CUCTEM

YMeHue pemath TEKCTOBblE 3aJayd pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, IO U YacTH, Ha JBMKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT,
HQJIOTH, 3aJadyd M3 OO0JacTH yNpaBIECHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaAMM); COCTaBIIATH BBIPAXKEHHS, YPAaBHEHHS, HEPABEHCTBA U HX
CHCTEMBl 10 YCJIOBUIO 3aJjaud, MCCIEN0BaTh IIOJIyY€HHOE pEUIeHHe |
OLIEHUBATh  MPAaBJONOAOOHOCTh  PE3YJNbTAaTOB, YMEHHE MOJAEIHPOBATH
peaJibHbIE CHUTyallMM Ha A3BIKE MAaTEMAaTUKH; COCTAaBJISITh BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMBI 10 YCJIOBHIO 33JauM, HCCIIEI0BATh
IIOCTPOCHHBIE MOJIeNN C MCIIOJIb30BaHUEM anmapara anreOpsl,
UHTEPIPETUPOBATH MOJTYUEHHBIN PE3YIbTAT

YMeHue omnepupoBaTh IMOHATHAMHU: CpenHee apupMeTHyecKoe, MeauaHa,
HauOoJblllee M HaWMEHbIIee 3HAYEHUs, pa3Max, IUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Halopa; YMEHHE WU3BJEKaTh, HHTEPIPETUPOBATH




nHpopMaInoo, MpeACTaBICHHYI0 B TaOJNMIaX, Ha aWarpamMmax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA pEAbHBIX IPOIECCOB W SIBJICHUMN; TMPEACTABISTH
I/IH(bOpMaI_[I/IIO C IOMOIIIBIO Ta6HI/H_[ " JuarpamMm; UCCJICA0BATb CTATUCTUYCCKUC
AaHHBIC, B TOM YHCJIC C IPUMCHCHUCM rpa(bnqecmzlx MCTOHOB H 3JICKTPOHHBIX
CpeAcTB; rpaUyYecKH HUCCIEI0BaTh COBMECTHBIE HAOJIOJCHHUS C MOMOIIBIO
JMarpaMM pacceMBaHUs M JMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHITUSIMM: CIyYalHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4aifHOTO COOBITHSI; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCIOJIb30BAHUEM T'papUUECKUX METOJI0B; NIPUMEHATh (GOPMYJIbl CIOXKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (opMysly TIOJHOH BEpOATHOCTH, (GOpMyIy
bepuymnnu, xomOuHaTtopHble (akThl U (HOPMYJIbI; OICHUBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHAMMU: CIydyaiiHas BeTUYMHA,
pacnpeelieHue BEpPOATHOCTEHM, MAaTEMaTH4EeCKOE OXHJaHUE, AMCIIEPCUS U
CTaHJApPTHOE OTKJIOHEHHE CIy4yalHOH BeIMUYUHBI, QYHKIUM pacHpeesIeHus U
IUIOTHOCTH PABHOMEPHOIO, IIOKA3aTEIBHOIO U HOPMAJILHOIO PACHpPENEICHUM;
YMEHHE HCIO0JIb30BAaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHMM ISl pellieHus
3ajja4; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJIBIIMX YHCEN, MEeTO/bl
BbIOOPOYHBIX HCCIEIOBAaHUN; YMEHHME IPHUBOAUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHUE
OIEpUpPOBATh TOHATUSMU: COYETAHHUE, IEPECTAaHOBKA, YMCIO COYETaHUM,
YHCII0 MepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHITh KOMOMHATOPHBIE
GbakTel W pacCyXIeHMs U1 PpELIeHUs 3a/]ad; OLICHUBAaThb BEPOSTHOCTHU
peayIbHbIX COOBITHI; COCTaBJIISITh BEPOSITHOCTHYIO MOJIEJIb u
HMHTEPIPETUPOBATh MOTYYEHHBIN PE3yJIbTaT

YMeHue ornepupoBaTh NOHATUAMHU: TOUKA, NPAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpEe30K, JIy4, BEJIMYMHA Yyria, IUIOCKMM Yroj, JABYTPaHHBIA YIOJI,
TPEXTPAHHBIM  YroJI, CKPEIIMBAIOLIMECS IpsMbIE, MApaJUIENbHOCTh H
MEPIEHIUKYISPHOCTD MPSMBIX M IUIOCKOCTEH, YTrOJ MEXIy IPSIMBIMH, YIOJI
MEXIY IPSIMOM U IUIOCKOCTBIO, YIrOJ MEXAY IUIOCKOCTSMM, PACCTOSHHUE OT
TOYKUA [0 IUIOCKOCTH, PACCTOSHHUE MEXKIAY MPSIMBIMHU, PACCTOSHUE MEXKAY
IJIOCKOCTSIMU; YMEHUE HMCII0JIb30BaTh MPU PEILIEHUH 337a4 U3yuyeHHbIE (aKTh
U TEOopeMbl IUIAaHMMETPUHU; YMEHHE OILIEHMBAaTh pa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0  MHpa; CTPOUTb MATEMaTUYECKHE MOJEIM C  IOMOIIBIO
F€OMETPUYECKUX IIOHATHUM M BEJIMYMH, pellaTb CBA3aHHBIE C HUMHU
MIPAKTHUYECKHUE 3a0a4H
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAb (GUTYphl, O0BEM (GUTYDHI,
MHOTOTPAaHHHK, MPAaBUJIbHBIII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPAaHHUKA, KyO,
napajulefienunesa, npusMa, NupaMmuaa, (Gurypa U NOBEPXHOCTh BpallleHUs,
UWIMHIpP, KOHYC, mIap, cdepa, miomanb cdepsl, IUIOUaab MOBEPXHOCTH
NUPaMUbI, MPU3MbI, KOHYycCa, LMIUHIpA, O0BEM KyOa, NPsSMOYroJIbHOIO
napajuleJienunena, NMpaMusl, IPU3MbI, HUIMHIPA, KOHYca, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEYEHMs] KOHyca W LWIMHApPA, NapajuleJbHble OCU HWJIHU
OCHOBAHUIO, CEYEHHE Ilapa, IUIOCKOCTb, Kacarouiasics cdepbl, LWIHHIpA,
KOHYCa; YMEHHME CTpPOUTh CEYEHHWE MHOTOTPaHHUKA, H300pakaTh MHOIO-
TPaHHHUKH, (UTYpPHI U TOBEPXHOCTH BpAILCHUS, UX CEYCHHS, B TOM YHCIE C
IIOMOILBIO  DJIEKTPOHHBIX  CPEJICTB; yMEHHE IPHUMEHATh  CBOICTBa
TeOMETPHUECKUX (UTYp, CaMOCTOSTENIBHO (POpMYyJIUpPOBaTh ONPEAEICHHUS




u3ydaembIx (uryp, BBIIBUraTh THUIOTE3bl O CBOMCTBAX M MPHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATH WM OINPOBEpPraTb HX; YMEHHE
MPOBOANTH Kiaccuukanuio (GUryp Mo pa3lIudHBIM MPH3HAKAM, BBITOTHSITH
HEO0OXOIUMBIC JIOTIOJTHUTEIbHBIC TTOCTPOCHUS
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YMeHue  omnepupoBaThb ~ MOHSATHSIMHU:  JIBIDKEHHE B IPOCTPAHCTBE,
napajuleNbHbI MEepeHoC, CHUMMETpPUsi Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOMS, MOMOOHBIE (UTyphI;  yMeHHE
pacrio3HaBaTh paBHbIE M MOJO00HBIE (UTYpHl, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh TI'€OMETPUUYECKUE OTHOILICHHUS IMPHU
pellleHrny 3a7lay; HaXOAWTb TE€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOI,
oMb, 00BEM) MPU pEeIICHUH 33]a4 M3 IPYTHX YYeOHBIX MPEIMETOB U U3
peanbHON JKM3HU; YMEHHE BBIUMCISATH T'€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroJy, IUIOIaab, OOBEM, IUIOMIA[b IMOBEPXHOCTH), HCIIOJIB3YS HU3YUYCHHBIC
GbopMyIbI M METOABI, B TOM 4YHCIE: IUIOHIA[b TOBEPXHOCTH MHPAMUJIBI,
MPHU3MBI, KOHYCa, MWIMHJPA, TUIOMAas chepbl; 00bEM KyOa, IPSIMOYTOIBHOTO
napajuiesenunea, MUpaMuIbl, TPU3MBL, IIIUHIPA, KOHYycCa, IIapa; yMEHHE
HAaXOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (DUTYP
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YMeHue onepupoBaTh INOHATHAMM: IPAMOYTOJIbHAs CUCTEMAa KOOPAMHAT,
BEKTOp, KOOpPJIMHAThl TOYKH, KOOpAUHATHI BEKTOpa, CyYMMa BEKTOpPOB,
IIPOM3BEICHNE BEKTOPA Ha YKCII0, Pa3JI0KEHUE BEKTOpa M0 0a3ucy, CKaIIpHOe
MIPOU3BE/ICHNE, BEKTOPHOE IPOU3BEJACHUE, YO MEX]Y BEKTOpaMHU; YMEHHUE
WCIIONb30BaTh BEKTOPHBIA M  KOOPJAMHATHBIA METOA JJId  pEeLIeHUs
TeOMETPUUYECKUX 3a4a4 M 331a4 APYTUX y4eOHbIX IPEIMETOB
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YMeHue BbIOMpaTh MOJAXOMALIMM METOJ JAJs peUIeHUs 33a/1a4M; MOHUMaHHe
3HaYMMOCTH MAaTeMaTHMKd B H3YYEHUH TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M  SBJICHWM; YMEHHE paclio3HAaBaTh IIPOSIBJICHUE 3aKOHOB
MAaT€MaTHKd B HCKYCCTBE, YMEHHE IPUBOJIUTH INPUMEPHl MaTEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHDB 3JIEMEHTOB COAEPKAHMA, IPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Uucna ¥ BBIYUCICHUS
1.1 | HarypanbHble u nenble yncia. [Ipu3Haku 1eTMMOCTH 1EJIBIX YHUCeT
1.2 | Paunonanbuple umucina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, TPOICHTHI,
OCCKOHEYHBIC MTEPUOTUUECKHE TpOoOH
1.3 | Apudpmerndecknii KOpeHb HATypaJbHOW cTemeHu. JleHcTBHA ¢ apupMeTHYeCKHUMHU
KOPHSIMHM HAaTypaJbHOU CTEIICHU
1.4 | Crenenb c menbiM nokazaresieM. CTeneHb ¢ palMoOHAJIbHBIM ToKa3aTeneM. CBoMcTBa
CTCIICHH
1.5 | CuHyc, KOCMHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI€HC YHCIOBOr0 apryMeHTa
1.6 | Jlorapudwm uncna. [lecsiTuuHble M HATYpaJbHBIE JIOTAPU(MBI
1.7 | Je#icTBuTenbHbIe Yncna. ApudmMeTndeckue onepauun ¢ 1eHCTBUTENIbHBIMU YUCIaMH.
[TpubnmxEHHbIC BBIYMCICHUS, ITPABUJIa OKPYTJIICHUS, IPUKHUIKA U OLEHKA pe3yibTara
BBIYMCIICHUHN
1.8 | IIpeoOpa3zoBaHue BeIpaKECHUIN
1.9 | KoMmIuiekcHble yucia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 | Ilenple u qpoOHO-palMOHATIBLHBIC YPABHEHUS
2.2 | UppanuuroHaibHbIe ypaBHEHUS
2.3 | TpuroHoMeTpHYECKUE YpPaBHEHUS
2.4 | Iloka3arenbHble U Jlorapu(pMUUEeCKUe YpaBHEHUs
2.5 | llensle u qpoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 | UppannoHanpHbIE HEPABEHCTBA
2.7 | IlokazarenbHble U JlorapuMuyeckue HepaBeHCTBA
2.8 | TpuronomeTpuueckre HEPaBeHCTBA
2.9 | CucteMbl 1 COBOKYIIHOCTH YPAaBHEHMM U HEPABEHCTB
2.10 | YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuna cucteMbl JIUHEHHBIX YpaBHEHUH. OnpeienuTenb MaTpullbl
3 @DyHKIUHN U TpapUKH
3.1 | ®yHkuus, cnocoObl 3aaanus pyHkiuu. ['padux pyHkuuu. Bzaumuo oOpatHbie QyHK-
1un. YétHele u HeuéTHble pyHKIMU. [lepuoanyeckue GyHKIMU
3.2 | Obnacte ompefeneHuss W MHOXKeCTBO 3HaueHuM GyHkuuu. Hynmu ¢dyHknum.
[IpoMexxyTkH  3HAKOMOCTOSIHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKLIHUH.
MakcuMymMbl ¥ MUHUMYMBl QyHKIuH. HauOonbliee W HauMeHblllee 3HAYEHUE
(YHKIMU Ha IPOMEKYTKE
3.3 | CrenenHass (yHKIMST C HaTypaJlbHBIM U I€JBIM TIOKazateneM. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHs n-0il cTeneHn
3.4 | TpuronomeTrpuueckue GyHKIMHU, UX CBOWCTBA U TpaduKu
3.5 | IlokazarenpHas u jgorapudmuyeckas QyHKIUHU, UX CBOMCTBA U rpaduKu
3.6 | Touku paspeiBa. AcuMnToThl rpadukoB (yHkiuil. CBoiicTBa (yHKIMIA, HEPEpPhIB-
HBIX Ha OTpE3Ke
3.7 | IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMsI ITOCIIEI0BATEIbHOCTEH
3.8 | Apudmerndeckas u reomerpudeckas nporpeccur. Dopmysia CIOKHBIX MTPOIICHTOB
4 Hayana maTemMaTnyeckoro aHaausa
4.1 | IIpousBognas ¢dyukwu. [Ipon3BoiHbIE 2JIEMEHTAPHBIX (PYHKITUH
4.2 | IlpumeHeHHE MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh U




sKkcTpeMyMbl. HaxokneHre HamOOJBIIEr0 M HAMMEHbBINIETO 3Ha4deHWsl (PyHKIUU Ha
OTpe3Ke

4.3 | IlepBooOpaznas. Muaterpan
5 MHo’kecTBa U JIOTUKA
5.1 | MHuoxecTBoO, oniepaliii HaJl MHOxecTBaMu. Jluarpammbl Diiniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 | OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTh
6.3 | Kombunaropuka
7 ['eomeTpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 | IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKHU
7.4 | Tena u NOBEpXHOCTH BPALLCHUS
7.5 | KooparHaThl M BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Maremaruka: AnreOpa 1 Hauajda MaTeMaTUYECKOro aHanusa, reomerpust 10-11
kimacc (6a3oBbIi W yriyOsieHHBIH ypoBeHb) / AmmmoB II.A. m ap.; Mockga:
«IIpocsemienue», 2024 rox

2. YuebHoe nocodue "Maremaruka. BeposarHocts u craructuka 10 kinacc. bazoBbrit
u yriyonéuueld  ypoBeHw". / bynumoBuu E.A., bynsiue B.A  —M:
ITpocgenienne,2023.

3. YuebHoe nocodue "Maremaruka. BepostHocTh 1 cTatucTika 11 xiacc. ba3zoBsiii

u yrryonénnasii ypoBenb'. bynumosuu E.A., BynasiueB B.A.,— M: Ilpocsemienue,

2023.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Teopus BepositHocTel 10 kiacc. 3agaun U KOHTPOJbHBIE paOoThl. / I Briconkumii
2. O Teopun BEpOSITHOCTEW M CTATUCTUKE B IIKOJBbHOM Kypce / bynumoBuu E.A.,
bynwiueB B.A., Breicoukuit u ap., / Maremaruka B mikosne Ne7, [lIkonpHas mpecca,
2009

3. TunuuHbple OMIMOKM B NPENOJAaBaHUU TEOPUU BEPOATHOCTEH U CTATUCTHKH, /

Marematuka B mikoJie Ne5, Beicoukuii M.B, fAmenko 1.B.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. bubmmoreka IIOK
2. http://fipi.ru/ (caittr ®UIIN);

3. http://school-collection.edu.ru.
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