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INOACHUTEJIBHASA 3AIINCKA

YueOuslii Kypc «BeposTHOCT, © cTaTucTuUKa» yriayOJIEHHOTO YpPOBHSA
ABJIIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOro y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y 00yHArOIINXCSl CTATUCTUYECKON KYJIBTYPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHS CIIy4YalHBIX COOBITHUM, BEIWYMH U TmporeccoB. [Ipu u3ydeHum kypca
o0OoramarwTcsi MNpPEJCTaBlICHUS OO0Yy4YalolUXCcs O METOJaX  HCCIEIOBAHMS
W3MEHYMBOTO MHpPA, pPaA3BUBACTCA TMOHMMAaHUE 3HAYMMOCTA U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJIyYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pa3BUTHUE IIPEACTABICHUM O CIyYaWHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HAMH Ha B@XXHBIX MPHUMEpPAX, CIOKETH KOTOPBIX MOYEPIIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIS. ~ ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOTrpadUMuecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHbIE poJa H3MEPEHUsX, IUTEIBbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUI U MIPOLIECCOB
B oOmiecTBe. YUeOHbI Kypc sBISE€TCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAJIBHOCTEW, HO TaKXe COLMAJIbHBIX U IICUXOJOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT armapar
aHanu3a OOJBIIMX JaHHBIX. L[eHTpallbHyl0 dYacThb Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YyHAAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTEMaTUYECKYI0 (pOpMaIU3alHUIo.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
coziepkatenbHblie TUHUM: «CiayyaliHble COOBITUS U BEPOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKIJIIOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JIsl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Conpepxxanne nuHuUM «CrydailHble COOBITHS M BEPOSTHOCTHY  CIIYKHT
OCHOBOW JjIs1 (DOPMHUPOBAHMS TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXKY 3HAUCHUSMU CIIy4YarHbIX BEJIMUYUH. BakHYI0 4acTh B 3TOU COAEp)KATEIbHOU



JVMHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHAIBHOTO paclpeieeHU 1
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMA BEJIUYMHAMU H
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBJICHUN C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHH. OCHOBHOE
BHUMAaHHE YEISIETCS OKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEACICHHSIM.

B ydeGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIbHOE HU3YUYEHHUE CBSI3U
MEXKy CIy4YalHbIMH BEJIMYMHAMU W ONHUCAHHE 3TOW CBSI3M C TMOMOILIBIO
kodduieHTa KOppesiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
CoJIep KaHMs pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHU», U3YYCHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KypCOB ajreOpbl U FeOMETPUH.

Emé€ oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJIbHBIM JUIsI OyQyIIUX aOUTYypUEHTOB, MOCTYMAIOIIKUX HA y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICUXOJIOTMEH U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yriyOJIeHHOM YypoBHE oTBojauTca 68 wacoB: B 10 kimacce — 34 uvaca (1 dac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIN rpad, myTH B Tpade: ukisl U nenu. CteneHb (BaIEHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia cI0KEeHUS BEPOSATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyia nonHou BepoatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbITaHuNd bepHymu. CrydaifHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposaTrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIIy4aillHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMIAHUS
(ctpaxoBanue, JioTepes). MaremaTudyeckoe OXHUAaHUE OWHAPHON CiryyallHOU
BEJIMYMHBI. MaremMaTudyeckoe OXXHUJIAHUE CYMMbl  CJIyYaulHbIX  BEJIMYMH.
Maremarnueckoe 0XKUJIaHHUE F€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OMHApHOM CydallHON BeMYMHBI. MaTemMaTudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

[TocnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajayd,
IIPUBOJAIINME K pacnpenenennro [lyaccona.

KoBapuauuss 1Byx ciaywailHelx BenuuuH. Koadduuument nuHeitHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTH)KEHUH B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUM HAyKd M JESATENbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHHI, pacCyXI€HU, BOCIPUUMUYUBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEW KU3HM, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATTbHO-?KOHOMHUYECKUX ITPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COLMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTUS UMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBIIATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMA C  Yyué€ToM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HH(POPMAIUIO PAa3IMYHBIX BHIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH IOJTyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1auH;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUSI WM HEAOCTUKEHUS pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBD» W HHBIE), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:
- cBOOOJHO ONEPUPOBATH MOHATUSAMU: Ipad, MIIOCKUN rpad, CBA3HBIN Tpad, MyTh B
rpade, Lemnb, HUKII, AEPEBO, CTENEHb BEPIINHBI, AEPEBO CIYyYalHOTO
DKCIEPUMEHTA;
- CBOOOJTHO OMEpUPOBATH MOHITUSIMHU: CITy4alHbIA HKCIEPUMEHT (OIIBIT),
Clly4aitHOe COOBITHE, DIIEMEHTApHOE CIIydaitHOe COOBITHE (JIIEMEHTAPHBIN HCXO.)
CIIy4aiflHOTO OIIbITa, HAXOAUTH BEPOSITHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;
- HAXOUTh U (POPMYIIUPOBATH COOBITHS: TIEPECEUCHHE, 00bETMHEHNE JAHHBIX
COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE TAHHOMY, UCTIOJIb30BaTh IUAarPaMMbI
DOiinepa, KOOPAWHATHYIO MPSAMYIO JJIsl peLIeHUs 3a7a4, M0JIb30BaThCs (POpMYJIIOit
CJIOKEHUSI BEPOSITHOCTEN JJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;



- OIIEPUPOBATH NTOHATUSMHU: YCIOBHAs BEPOATHOCTh, YMHOKEHUE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHSI, IEPEBO CIYHYANHOIO SKCIEPUMEHTA, HAXOIUTh
BEPOSITHOCTH COOBITUI C TOMOIBIO PAaBUJIa YMHOKEHHUS, IEPEBA CIIyYailHOTO
OTIbITa, UCIOJIE30BaTh (hOPMYITy MOJTHON BeposTHOCTH, hopMyiy baiieca npu
pelleHny 3aja4, ONpeAesATh He3aBUCUMOCTb COOBITHI 10 opMyJie U 10
OpraHM3aLMHN CIy4YaHOTO YKCIIEPUMEHTA;
- IPUMEHSTh U3yYEHHBbIE KOMOUHATOPHBIE (DOPMYJIBI AJIsI IEPEUNCIICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4alilHOTO OIbITA, PELLICHUS
3aJ1a4 0 TEOPUH BEPOSTHOCTEM;
- CBOOOJTHO ONEPUPOBATH MOHITUIAMU: OMHAPHBII CITy4alHbIA ONBIT (UCIIBITAHUE),
yCIEX U HEyAa4a, HE3aBUCUMBIE HCIIBITAHUS, CEPUS UCIIBITAHUNA, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUI JIO IIEPBOTO yCIEXa, B CEpUU
UCHbITaHUI bepHyu, B ONBITE, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;
- cBOOO/IHO ONEPHUPOBATH NOHATUSAMU: ClydaliHas BEJIMYMHA, PACTIPECICHHE
BEPOSITHOCTEW, IMarpaMMa pacipeesieHus, OMHapHasl cilydaiiHasi BeJIMUMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;
- ONEpUPOBATHh TMOHATUSMU: COBMECTHOE PpACHPENEIICHHE JBYX CIy4YalHBIX
BEJINYVH, UCIIOJIb30BaTh
Ta0JIMILy COBMECTHOTO PACIpENENICHUs ABYX CIIyYalHbIX BEJIMYMH JJIs1 BbIIEIECHUS
pacIpeeneHus
KQ)KJI0W BEJIMYMHBI, OIIPEACIICHUSA HE3aBUCUMOCTH CIIy4YalHbIX BEJIUYUH;
- CBOOOJTHO OMEpPUPOBATH NOHATUEM MAaTEMATHUECKOTO OKUAAHUSI CITyyaitHOU
BEJIMUMHBI (pacrpeesieHus1), IPUMEHITh CBOMCTBA MATEMATUYECKOTO OXKHUIAHUS
IIPU PEILIEHUH 3a/a4, BEIUUCIISTh MATEMAaTHYECKOE O’KUJaHNEe OMHOMHMAIILHOTO U
r€OMETPUYECKOIO PACIIPEEICHUN;
- CBOOOJHO OINEpUPOBaTh MOHATUSIMH: JUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHdsi) TPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO pacipeeIeHUH.

K koniy 11 kiacca oOyuaromuiics HayquTCs:
- BBIYUCIISITH BBIOOPOYHBIE XapaKTEPUCTUKHU IO TaHHOM BBIOOPKE U OIIEHUBATH
XapaKTEPUCTUKU T€HEPATbHON COBOKYITHOCTH AAHHBIX MO BHIOOPOYHBIM
xapaktepucThikaM. OLEHUBATh BEPOSATHOCTH COOBITHI U MPOBEPSITH NPOCTEHIIINE
CTATUCTUYECKUE TUIIOTESBI, IOJIb3YSACh U3YUEHHBIMU PACIIPEACICHUSIMY;
- IPUBOJIUTH IPUMEPHI 3a7a4, MPUBOISIINX K TOKA3aTEIbHOMY PACIPEACIICHUIO,
3aJ1a4, IPUBOJSALIMX K HOPMaJIbHOMY pacnpeneneHuto. OnepupoBars NOHATHIMMU:
(GYHKIUS TIIOTHOCTH BEPOSTHOCTH MOKA3aTENIbHOTO pacipeneiaeHust, QyHKIus
IUIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacnpeesieHusi, PyHKIHs IIIOTHOCTH U
CBOMCTBA HOPMAJIBHOT'O PACIIPEEIICHMUS;
- omnpeaenaTh KOd(PPUIUEHT TUHEHHONW KOPPENSIHH, BHIOOPOUHBINA KOADPUITEHT
KOPPEJSLUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
DnemMeHTHl Teopun rpados 3
CrnyualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumsle coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
Crnyualinple BEJTMUMHBI U paclpeiesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne i/

3aK0H OONBIINX YHCET

KoanuecTBo 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DJIEMEHTHI MAaTEMATHYSCKOM CTaTUCTUKU

HenpepbiBHBIEC CiTy4YaiiHbIC BETUYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U
HOpPMAaJIbHOE paclpeaeIeHHs

4 Pacnpenenenue Ilyaccona

5) CBs13b MeX/1y ClTy4allHbIMHM BEJTMYMHAMHU

6 O000111eHHE U CUCTEMATU3ALNS 3HAHUM

11 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34 1




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, MpeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u uKIIb!

I'padbr Ha mnockocTu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaiiHble SKCIEpUMEHTHI (OTIBITHI) U
ClIly4aiiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHS (MCXOBI)

BeposTHOCTE Cly4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMHA

BeposiTHOCTB ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

[Tepecedenne, 00beTMHEHIE MHOKECTB
U COOBITHI, MPOTUBOIMOJIOKHBIE
coObITus. PopMyIIa CIO0KEHUS
BEPOSATHOCTEMN




VYcnoBHas BEPOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE

9 BeposATHOCTEH. DopMmyIia yCIOBHON
BEPOSATHOCTH

10 ®dopmyia MOTHONW BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomM6uHnaTopHOE paBUI0 yMHOXKEHUS.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna Ounoma HeroToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'
buHapHBIN Cily4alHBIN OIBIT
(ucmbITaHue), ycrex U Heynava.

16 HezaBucumpble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN 10 IEPBOTO
ycrnexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
beprymm

19 Cry4aifHbIi BBIOOP U3 KOHEUHOU

COBOKYITHOCTHU




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

21

22

23

Crnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

Onepanuu HaJl CIy4ailHbBIMU
BenuunHamu. [Ipumepsl pacnpeneneHuil.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTnueckoe 0KMIAHUE CITy4aliHON
Benn4urHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJINYHH

25

HesaBucumsble ciryyaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI'0 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHON ciiy4yaitHON
BeIMYUHBL. CBOMCTBA AUCTIEPCHH

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CﬂyqaﬁHBIX BEINYNH

Jucnepcrss OMHOMHATIBHOTO
pactpenenenus. [Ipakruueckas pabora ¢




UCTIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUIY
Jucnepcusi U cTaHgapTHOE OTKJIOHEHUE

31 TE€OMETPUYECKOTO PaCIIPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTponsHas padora Ne2: "Ucnbiranust

33 bepnysm. Cirydalinble BETUYHUHBI U 1
pacnpenenenus"

34 O06001IeHre U cucTeMaTU3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuyinu. 3akon
OOJIBIIINX YHCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepnyinu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeobrnimena. Teopema bepuysm. 3akon
OOJBIINX YHCeT

Br10opouHBIil METOT MCCIIETIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYIIHOCTD U CiIy4anHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPpETHErO U
JUCIIEPCUU TEHEPAIILHON COBOKYIIHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanbpHas COBOKYITHOCTh U Clly4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CPETHErO U
JCIIEPCUU TEHEPAIILHON COBOKYIIHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHrBaHuE BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3YYEHHBIX pacipeneleHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINUX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYEHHBIX paclpeieICHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeps! HePepBIBHBIX CITy4YalHbIX
Benn4YuH. OyHKIUA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, MpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJILHOMY paclpeaeICHUsIM

CDYHKI_II/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTO PaCIpCACIICHUA
CDYHKHI/ISI IIJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNEHOCTE OAUHOYHEIX
He3aBUCHUMBIX coObITuil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETHYHH.
Koaddunuent xoppensaunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEIMUNH




20

Br16opounsiii ko3 puiueHT Koppensum

Paznuuue Mex1y TMHEMHOM CBA3BIO U

21 IIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOJIHUI
[IpeacraBneHue 1aHHBIX C IOMOUIbIO

24 TaOJIMI] ¥ TUarpamMm, OrucaTeIbHast
CTaTUCTUKA

o5 OnbITh ¢ paBHOBO3MOXHBIMHU
3JIeMEHTAPHBIMU COOBITUSIMU

26 Borunicnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM Gopmyi
Brruncnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHUEM IpaPUIECKUX METOJIOB:
KOOpJMHATHAsI TpsiMasi, IEPEBO,
nuarpamma Oitniepa

28 CrnyvaiiHble BEIMYUHBI U paclpeiesIeHUs

29 MaremaTrueckoe OKHJAaHuEe CTy4ailHON
BEITUYUHBI

30 Marematrnueckoe OKUAaHue CIy4anHoON
BEITUYUHBI

31 KonTtponshas padora: "BepostHocTs 1
cTaTucTuka"
Brrunicnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (Gpopmyit u rpaguaecKux
METO/I0B

33 Brruucienue BepoaTHOCTEH COOBITHH C




npuMeHeHneM GopMyIT U rpaduyecKux
METOJIOB

34 MaremaTnueckoe 0XKMIAHUE CIIy4aliHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

Ciyualinbple BETUUHUHBI U paclpeesIeHusl.

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeJHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIbllIee, HAMMEHbILIEe 3HAYCHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIIyYalHbBIN SKCIIEPUMEHT (OIBIT) U CIIy4alHOE
COOBITHE, 3JIEMEHTapHOE COObITHE (2JIEMEHTapHBIH MCXOMA) CIy4alHOro
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONbITaX C PAaBHOBO3MOXKHBIMHU
CJly4alfHBIMU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHIL B
W3YYCHHBIX CIIy4YalHbIX dKCIIEPUMEHTAX
Haxomutes u (opMynupoBaTth COOBITHS: TepecedeHHe H OOBbeANHEHHE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' H0JIb30BaThCA AMarpaMmMaMu Diiepa 1 GOpMyJI0H CII0KEHHs BEpOSITHOCTEHN
IIPY PEILLICHUN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IOMOILIBIO IMPaBUJIA YMHOXKEHUS, C IOMOIIbIO
JIepeBa CIy4aiiHOIro OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSAMHU: HCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIeX U HeyAaya,; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHU
' HE3aBHCHMBIX HCIBITAHUN JO IEpPBOr0 YCIEXa, HAaXOAWTh BEPOSTHOCTH
coObITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTb  MOHATUAMH:  ClIydaiiHas  BEJIMYMHA, paCHpEICIICHUE
' BEPOATHOCTEN, AUarpaMma paclpeesieHus
11 KUIIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTHKA
51 CpaBHUBATH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTWYWHBITIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AHarpaMm
5.2 OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXKHMJAHUA, IPUBOIUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIy4allHON
BEJIMYMHBI, HAXOOUThb MAaTE€MaTU4YEeCKOE OXHUJAaHUE 10  JTaHHOMY
pacnpeneeHuIo

5.3
5.4

HmeTs npeacTaBiaeHue O 3aKOHE OOJIBbIINX YHCE

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpCACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

IIpoBepsieMblii 3JieMeHT coepKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenure JaHHBIX ¢ MOMOIIBIO TabauI 1 aAuarpamm. Cpennee apudmerrndeckoe,
MeJraHa, HauOOoJbIIee U HAUMEHBIIEe 3HAYCHUS, pa3Max, UCIEPCHUS U CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Crnyualinbple 5KCIIEpUMEHTHI (OTBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciywaiiHOro coObITHs. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObITuii. Ciy4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

Onepauud Haa COOBITHSIMH: TepecedeHue, OOBEAUHEHHE, MPOTUBOIIOIOKHbBIE
coObItus. unarpammsl Diinepa. opmyra caoKeHus: BEpOATHOCTEH

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHUE  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmya mojHOM BeposTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona

bunaphplii ciyyaiiHblii OmBIT (MCHBITaHUE), ycnex M Heyjgada. HesaBucumble

HUCIIbITAHHA. CepI/If{ HE3aBHCHMBIX HCIBITaHHUI A0 HEpBOTroO  ycCrexa. CepI/Iﬂ
HE3aBHCHMBIX MCITBITAHUN BepHynJm

6.7

Cnyuvaitnass BenmuuuHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
[Tpumeps! pacnpeieieHnid, B TOM YHCIie TeOMEeTpUIeckoer OMHOMHUATIBHOE

11 KJIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH: MAaTeMaTUYECKOE OXHUIAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKJIOHEHHE. [Ipumepsl nmpuMEeHeHHsT MaTeMaTHYECKOro
OXKHMJaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. Marematnueckoe
OKMJIaHWE OWMHAPHOU CIIy4ailHOW BeNWYMHBI. MaTeMaTH4ecKoe OKHMJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YMCENl M €ro poijib B Hayke, MpHupoje U oliiecTBe. BribopouHbIit
METOJ UCCIIEJOBaHUI

[IpuMepsl  HENpepbhIBHBIX  ClIly4allHbIX  BeJWYMH. lloHATHME O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHETI'O OBIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHHEe (GOpPMYJIMpPOBATH W OINEPUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYKACHUA ITPHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
YHCIIC U3 IPYTUX yUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33a1aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOJIb30BaTh rpadbl mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypajdbHOE YHCIIO, IEI0e YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypalbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcCIa, CHUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 001N
JIenuTenh W HauMEHblee oOlmiee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHUpPOBaTH  MOHSATHUSIMHU:
MOCJIEIOBATEBHOCTD, apu(MeTHUecKass MpPOTpeccusi, TEeOMETpPHUYECKas

nporpeccus, OCCKOHEUHO yGLIBaIOIJ_IaH TCOMETPUUCCKAasA MPOIrpeCCus,




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3aluCH  KOMIUIEKCHBIX — YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeneiauTeslb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbI C TIApaMCTpOM; IPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHA MAaTCMAaTHYCCKHUX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue onepupoBarh HOHATHAMM: (DyHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCIATh  NPOMU3BOJAHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMM; YMEHUE HAaXOJIUTh NPOU3BOAHBIE D3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHUA (DYHKIIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI'O MOACIUPOBAHUA C




NOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3UIMST (DYyHKUWH, JIUHEWHas QYHKIOUS, KBaapaTHYHas QYHKIH,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXKIy BEINYMHAMU;
UCIIONIB30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUMH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTU yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB;, YMEHHE MOJIEINPOBATh
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTbh, MHTEPIPETHPOBATH
nH(pOpMalLMIo, MPEACTABICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U ABJICHUM; NPEACTaBIATh
uHpoOpMaIMI0O C TOMOIIBID TabJMIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUueCcKu MCCIeA0BATh COBMECTHbIE
HaOJII0IEHNUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Fpa(bI/I‘-ICCKI/IX MCTOHOB; MNPUMCHATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPACHpPEICIICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN ISl pEIIeHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPUPOAHBIX U OOINECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATUSAMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
NEPIEHAUKYISIPHOCTD IPSAMBIX M IUIOCKOCTEM, yTOJ MEXKIy HPSIMBIMH,
Yroia Mexay IMpsAMOHM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCcKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTypbl, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mMapaijenenumnesn, Mpu3Ma, NOHpaMuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPA, O0bEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHyCa W IIWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYC4a; YMCHUC CTPOUTbL CCYCHUC
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUS, B TOM YHCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOIHATH HEOOXOAUMBIE JONOJHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMs, TMOA00HBIE (UTYPBI, yMEHUE
pacro3HaBaTh paBHBIC U MOJOO0HBIC (UTYPBI, B TOM YHCJIEC B MPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU, YMEHHUE BBIYUCIATH TCOMETPHUYSCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIONIA/b TOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONalb TOBEPXHOCTHU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaJUIeNICIIUIeia, MUPaMUAbI, TPU3MBI, I[THIUHIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/ia4 JpYyTux y‘~I€6HI)IX npeamMcEToB
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YMmenue BLI6I/IpaTI> HO,HXOI[SIIJ_[I/II\/’I MCTOJ AJId pCIICHUS 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATCMAaTHUKH B HU3YYCHHUU TPHUPOAHBIX H O6HIGCTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MAaTEMAaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BIYKCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOHM, MPOLCHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJibHOU cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapu(MbI

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIICHUM

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie u IPOOHO-palIMOHANBHBIE YPAaBHEHHS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JorapupMuIecKue HepaBeHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKh

3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkumu. B3aunmuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM moka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Toukm paspeiBa. AcumntoThl rpadukoB (yHkiuid. CBoicTBa QyHKIIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (DYyHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHosecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucaresbHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 T'eomerpust
7.1 durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I.A. Anmumos, FO.M. Konsirun, M.B. TkaueBa, H.B. ®enoposa, M.1.
[ITaGyHuH. Anrebpa 1 HadaJla MaTeMaTHIECKOTo aHan3a (0a30BbIi 1
yriryosieHHbIN ypoBeHb). 10-11 kmaccel. YueOauk. Mocksa. «IIpocBemenue
(I'maBser 11-13);

M.U. 1la6ynun, M.B. TkaueBa, H.E. ®enoposa. Anrebpa u Hadana
MaTeMaTU4YeCKoro ananusa. Jlunaktuueckue matepuaibl K yueOHuky LI A.
Ammmosa u n1p. 11 kmacc. Mocksa. «IIpocBenienne».

N.P. Bricoukuii, N.B. Amenxo/Ilox penakuueit M.B. SAmenko. MaTtemaruka.
BepositHOCTB M cTaTuCTHKA. ba3oBbIil ypoBeHb. 7-9 Kilacchl. YUeOHUK (B IBYX

yacTsax ). Mocksa. «IIpocBerieHuey.

METOJINYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Marematuka. BeposTHOCTB 1 cTatucTHKa. 7-9 Knaccel. ba3oBblii ypOBEHb.

Metoanueckoe nmocoOre K NpeIMeTHON JIMHUN YYeOHUKOB 110 BEPOSITHOCTU U
craructuke U.P. Boicoukoro, 1.4. Amenko nmox pengakiuei 1.5, Amenko.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK

Marematuka. BeposTHOCTB U cTaTucTHKa. 7-9 Kitacchl. ba30BbIl ypOBEHB.

DnekTpoHHas hopma yueOHHMKA B 2X 4aCTAX
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