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MHOSACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BeposiTHOCTb M CTAaTUCTUKa» YriayOJIEHHOTO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00Iiero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH sl GOpMUPOBAHUS Yy OOYyHAIOIINXCA CTATUCTUYECKON KYJIbTYphl U
MOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEH KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3YUYEeHHs CIIyYallHbIX COOBITHH, BeMMYMH M mporeccoB. [Ipu u3zydyeHum Kypca
o0OoramarwTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHUYMBOIO MHUpa, pa3BUBAE€TCs IMOHMMAaHME 3HAYMMOCTA M  OOIIHOCTH
MaTEMaTUYECKUX METOJIOB IMO3HAHMUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CognepxaHue y4eOHOTO Kypca HampaBleHO Ha 3aKperieHWe 3HaHUH,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE NPEICTABIECHUN O CIydyaWHBIX BEJIMYMHAX U B3aMMOCBS3AX MEXKITY
HUMHU Ha BaXXHBIX NPHUMEPAX, CIOKETHl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA TIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUISE  ONMHMCAHMsS ~ AHTPOMOMETPUYECKHMX M JeMorpadUyecKux  BEITUYHH,
MOTPEIIHOCTEN B pPa3jMYHbIE POJAa HU3MEPEHHUAX, IJIUTEILHOCTH Oe30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOIECCOB
B oOmiecTBe. Y4UeOHBIH Kypc sBIseTcs 0a30il i1 OCBOSHHS BEPOSTHOCTHO-
CTAaTHCTHYECKUX METOJO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUATIBHOCTEW, HO TaKXe COIUAIbHBIX U ICHUXOJIOTUYECKHUX, TIOCKOJIbKY
COBPEMEHHBIE OOIIIECTBEHHbIE HAYKH B 3HAUUTEIHLHON MEpE MCHOJIB3YIOT amnmnapaT
aHanu3a OoybIIMX JaHHBIX. [leHTpanbHYI0 YacThb y4eOHOro Kypca 3aHHMAeT
oOcyXJleHne 3aKoHa OOJbIMX Yncenl — (YHIaMEHTATbHOTO 3aKOHA IPUPOJIBI,
MMEIOILEr0 MATEMaTHYECKYI0 (POPMATTU3ALIMIO.

B cooTBercTBUM C YyKa3aHHBIMHU MEJISIMH B CTPYKType Yy4eOHOro Kypca

«BeposiITHOCTP M CTaTUCTUKA» Ha YriayOJIEHHOM YpPOBHE BBIJICJICHbl OCHOBHBIC



cojaepkarenbHble TuHUM: «CiaydaiiHbie COOBITUSA U BepOsITHOCTU» U «CiydaiiHble
BEJIMYUHBI U 3aKOH OOJIBIIUX YHCEID.

[loMUMO OCHOBHBIX JIMHUWA B Y4€OHBIM KypC BKJIIOYEHBI 3JEMEHTHI TEOPUHU
rpagoB M TEOPUUM MHOMKECTB, HEOOXOAMMBIE ISl TOJTHOLEHHOTO OCBOCHHMS
Marepuajia JaHHOTO Y4eOHOro Kypca M CMEXHBIX MAaTeMAaTHYECKUX YYEOHBIX
KYpCOB.

Conepxxanne auHUM «CiydailHble COOBITUS W BEPOSITHOCTU»  CIIY>KUT
OCHOBOHM Juisi (hOPMHUPOBAaHUS TNPEJICTABICHUNA O pacHpeliesieHUH BEpOSTHOCTEH
MEXK1y 3HAUEHHUSIMH CIIyYalHbIX BEJIMYMH. BakHYy10 4acTh B 3TOM COJIEpKATEIILHOM
JIMHUY 3aHUMAET U3yYeHUE T€OMETPUUYECKOT0 U OMHOMHAIIBHOTO pacipeieieHui u
3HAKOMCTBO C HUX HENPEPHIBHBIMU AHAJIOTaMH — MOKAa3aTeJbHbIM U HOPMAaJIbHbIM
pacrpeneneHus M.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMH  CIyYalHBIMM  BEIMYMHAMU |
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYYalolIuXcsi Ha OINHCAHUM U
U3YUYCHHH CIy4YalHBIX SIBICHUN C TOMOIIBIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE
BHUMAaHUE yJEIISIETCS MTOKAa3aTEIbHOMY U HOPMAJIbHOMY PaclpeIeICHUSIM.

B ydeOHOM Kypce mpemycMaTpUBaeTCs O3HAKOMUTEIbHOE HM3yU€HHE CBA3U
MEXIy CIy4dallHbIMM BEJIMYMHAMM U OINMUCAaHWE OTOM CBSI3U C TOMOLIBIO
K03 (UIIMEeHTa KOppeNAalMd MU €ro BBIOOPOYHOrO aHaliora. JTH DJIEMEHTHI
COZIepKaHMsl pa3BUBAIOT TeMY «/[narpaMMbl paccenBaHuUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOr0 0OmIero o0pa3oBaHus, U BO MHOTOM ONHMPAIOTCS Ha CBEICHUS U3
KYpCOB ajreOpbl U TEOMETPUH.

Emé oauH 2neMeHT  colepKaHus, KOTOPBIM  Npeaiaraercsa  Ha
O3HAKOMHTEJIBHOM YPOBHE — TMOCJIEAOBATEIBHOCTh CIIyYaWHBIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €UHUILY BpeMeHH. O3HAKOMIICHHUE C paclpeeiCHuEeM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHT Pa3BUBAIOIIAN XapakTep W
SBIIICTCS AKTyalIbHBIM JJIS OYIyIUX aOUTYypUEHTOB, MOCTYMAIONINX Ha y4eOHBIC
CIELUUANIBHOCTH, CBSI3aHHbIE C OOILECTBEHHBIMU HAayKaMH, IICUXOJIOTHEH U

YIPaBICHUEM.



Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTP M cCTaTUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBoautcs 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heneno).

COAEP/KAHUE OBYYEHUS

10 KVIACC

I'pad, cBsznbIt rpad, myTu B rpade: mukibl u nenu. CreneHs (BaJICHTHOCTH)
BepiuHbl. ['padsl Ha mIockocTu. JlepeBbs.

Crny4aitHble SKCIIEPUMEHTHI (OIBITHI) U CIy4aliHbIe COOBITHSA. DJIEMEHTapHbBIC
coObIThs (Mcxobl). BeposTHOCTH ciaydaitHOro coObITHS. Ban3ocTh 4acTOTHl U
BEPOSITHOCTU  cOObITHH.  CiyuyaliHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ, COOBITUSIMU: TTEpeceUeHne, 00beTMHEHUE, TIPOTUBOIIOIOKHbBIC
coObITHs. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcioBHAas BEPOSATHOCTh. Y MHOMXKEHHE BEPOATHOCTEU. JlepeBo cirydailHOro
skcriepuMenTa. @opmyna nonHou BeposaTHocTH. Dopmyna balieca. HezaBucumebie
COOBITHSI.

bunapHbIii cilydaliHbIM ONBIT (MCIIBITAHUE), YCIIEX U Heynada. HesaBucumblie
ucnbiTanus. Ceprsi HE3aBUCUMBIX HCHBITAHUH 10 IEpBOro ycnexa. [lepectaHoBKkH
u daktopuan. Yucino coueranuif. TpeyrompHuk I[lackans. dopmyna OmHOMA
HprotoHa.

Cepusi He3aBUCHUMBIX wucnbiTanuii bepnymnu. CrydaiiHbiii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenue — BepodTHocTe.  J(marpamma
pactpenenenus. Onepanuu Haj Ciy4yallHbIMHU BelnunHamu. buHapHas ciaydaiiHas
BesmunHa. lIpuMmepsl pacnpeneneHuii, B TOM YHUCIE TEOMETPUUYECKOE W
OMHOMUANBHOE.

CoBMmecTHOE pacmpeielieHHe ABYX CcllydalHbIX BeaundyuH. HeszaBucumbie
CIydailHble BeJIMYMHbL.MaremMaTndyeckoe OXHAAHUE CIIyYalHOW BEJIWYWHBI

(pacupenenenusi). I[lpumepbl  HTpUMEHEHUS  MaTeMaTHYECKOTO  OXKHUJAHUS



(cTpaxoBanue, jortepes). MaremaTHdecKoe OXHUAAHHE OWHApPHOW Ciy4yalHOM
BEJIMYMHBL. MareMaTHdeckoe OXHJAaHWE CYMMBl CIy4YailHBIX  BEJIHYUH.
Matematudeckoe OKUJIaHHE reOMETPHUYECKOTO " OMHOMHAIIBHOTO
pacupeneseHuNn.

Jluciepcuss ¥ CTaHJAPTHOE  OTKJIIOHEHHWE  CIYYaWHOW  BEIIMYMHBI
(pacupenenenus). Jlucnepcust OMHApHON CllydaiiHON BeIMYMHBI. MaTteMaTHieckoe
OKUJAHWE TPOW3BEICHUS U JHCIEPCHs CYMMBI HE3aBHCHMBIX CIyYaiHBIX
BemMuuH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHWE  OWHOMHAIBHOTO
pacnpenenenus. Jlucnmepcusi M CTaHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOTro

pacnpeeneHus.

11 KIIACC

HepaBenctBo UebOniméBa. Teopema YebpiméBa. Teopema bepuynnu. 3akoH
OonpmIUX  4ucesl.  BbIOOpOYHBIM  MeTOn — WcciedoBaHui.  BeiOopodHbie
XxapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOUYHBIM JIaHHBIM.
[IpoBepka MpoCTENUIINX TUIIOTE3 C TOMOIIBIO H3YUEHHBIX PACIIPEACICHUN.

HenpepeiBHble cnydaiitHble BenuM4uHBL. [Ipumepsl. DyHKIUSA IIIOTHOCTH
BEPOSITHOCTU paclpeiesieHus. PaBHOMEpHOE paclpeieieHue W €ro CBOWCTBA.
3amaun, NpUBOAIINE K MIOKA3aTEIIbHOMY pAaCHpeIesICHHIO. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY pacrpeaeseHuIo. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeNbHOTO pacipeaeneHus, QyHKIUS MITOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pacnpenenenua. OyHKIHS ITIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACHPEACIICHUS.

[locnemoBaTebHOCTh ~ OJAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHHA.  3amauw,
MpUBOAsIIIME K pactpenenenuto [lyaccona.

KoBapuarnus nByx ciaydailHbIXx BenwdwH. Koaddumnment nmHeWHOU
koppemsiuu. CoBMecTHble  HAOJMIOAEHUS  ABYX  BEJIWYUMH. BbIOOpOYHBIN
kod(pdunmeHT Koppensanuu. Paznmuane MEXay JTUHEWHOW CBS3bIO W NMPUYHMHHO-

CJIECTBEHHOM CBA3bI0. JIMHENHAs perpeccus, METOI HaMMEHBIINX KBaPATOB.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBIA
YPOBEHDb) HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAKJAHCKON MO3UIIMU 00YHAIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOIO  WJI€Ha  pPOCCUHCKOro  0OIlecTBa,  MpPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJbHBIMM MHCTHUTYTaMH B COOTBETCTBHM C UX
GyHKIUSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW WACHTHYHOCTH, YBKEHUS K
IOPOLIJIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTHUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTIKEHUW B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, chOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUsA, dTUYECKOIO IIOBEIEHMs, CBA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTONYMBOIO Oy IylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIKOYAs 3CTETUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ]1a4, PEIICHUI, PacCyKJI€HHUI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMSA:



c(OPMHPOBAHHOCTh YMEHUS INPUMEHATH MaTEMaTUYECKUME 3HAHUS B
MHTEpEcax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUI U
OTIbIXa, peryisipHasl puznuecKkas akTUBHOCTb), (PU3MUECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHOM JIEATETbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TpYyAY, OCO3HAHHWE UEHHOCTH TPYJOJI00Us, HHTEpec K
paznuuHbIM  chepaM  MpoPecCHOHAIBHONW  JESATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKON U €€ NPHIOKEHHSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymweid mnpodeccu U pPeaTnM30BbIBATH COOCTBEHHBIC KU3HEHHBIE IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHIO |
caM000pa30oBaHUI0 Ha MPOTHKEHUU BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAaHHE BIIASHUS
COIIMAIbHO-?KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAIbHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKTepa IKOJIOTHYECKUX POo0IeM, OpueHTaIus
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHUW JJId pelleHus 3amad B 00JacTH
OKpY’)Karoumel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'O NO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W OOILECTBEHHOW  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYeCKON HayKd Kak cQepbl YEeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHSl LMBWIM3ALMM, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOW KyJIbTypOW Kak CpEeJCTBOM I[IO3HAHUS MUpa,
TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO M HCCIEJOBATENIbCKYIO JEATEIbHOCTD

VHJIMBU1YaJbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIBTATbI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

Ba3oBble jioruvyeckne aeicTBus:

BBISBJISATh M XapaKTEPH30BaTh CYIICCTBEHHBIC INMPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATHH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHCHHMSI, KPUTEPUU TTPOBOIUMOTO aHAIN3a;

BOCIIpUHMMATh,  (OpMyIMpoBaTh W  TPeOOpPa3OBBIBATH  CYKJICHHS:
YTBEPANTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMATHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJICHUAX W YTBEPXKACHHUAX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JeNaTh BBIBOJBI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSATEIHHO JOKa3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUM
(IpsiMBbIE€ ¥ OT MMPOTHUBHOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIE CYXJICHHUS U BBIBOIBI,

BBIOMpATh CHOCO0 pemeHus Yy4eOHOM 3adgaum (CpaBHHMBATh HECKOJBKO
BAPUAHTOB  pEIICHUs, BBIOMpATh Haubonee TOIXOASAIMHA C  YIETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUI HHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOEe, (OpPMHpPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE;

IPOBOAUTH CAMOCTOSITENIBHO CINIAHWPOBAHHBIA IKCIIEPUMEHT, MCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, SIBICHUS, MpoIiecca,

BBISIBJICHUIO 3aBUCUMOCTEH MCIKIAY O6’[>€KTaMI/I, SABJICHUAMU, IIPOLCCCAMU,



CaMOCTOSITEILHO (POopMyNnHpPOBaTH OOOOIIEHHUS U BBIBOJABI MO pe3yJbTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLECCa, a TakKe BbIABUTATh
MPEANOI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh Ae(UUUTH UHPOPMALIUU, JAHHBIX, HEOOXOJIMMBIX NIl OTBETa Ha
BOMPOC U JJIsl PELICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHNUS,

CTPYKTYpPHpPOBaTh HH(POPMAIIMIO, MPEACTABIATh €€ B PA3IUYHBIX (opMax,
WLTIOCTPUPOBATH TpadUyEeCcKu;

OLICHUBATh HaAEKHOCTD uHpopMaIu 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KommyHukaTuBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS

OO01menune:

BOCIIPUHUMATHh U (JOPMYIHPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeJISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY pEIICHHUS 3a/layd,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJIbTaT;

B X0/1€ 0OCY)XJIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
npobsieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IIOMCK
pELICHMs], COINOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYIMX YYaCTHHKOB
auainora, oOHapyKMBaTh pas3jInuyMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GopMyIupOBaTH pa3HOIIACHUS, CBOU BO3PAKECHHUS,

IPEICTaBIATh PE3yJIbTaThl PELICHUS 3a7a4M, SKCIIEPUMEHTA, HCCIEN0BaHUS,
IIPOEKTA, CAaMOCTOATEIBHO BbIOMPATH (hOpMAT BBICTYIUIEHHS C YYETOM 3a1ad

MpEe3eHTAaIMU U OCOOCHHOCTEN ayIUTOPHUHU.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeilicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM PEIICHUS 3aJa4d, BRIOUPATh CIIOCOO pPEIICHHUs C
y4ETOM UMEIOIINXCSI PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HaBBIKAMU  TIO3HABAaTEIBHOW  pe(diIeKCMH  Kak  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIIAJCThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpOIecca W pe3yibTara perIeHHS
MaTeMaTUYEeCKOW 3a/1a4H;

NPEIBHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUIM, OOBICHATh PUYUHBI
JOCTHXKEHUST WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1€ATEJIbHOCTh:

MOHUMATh M HMCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON M MHANBUAYAJIbHOM
paboThl TpW pelmIeHHH YYEeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
JeSTENBHOCTH, TUTAHUPOBATH OPTraHU3AIMI0 COBMECTHOM palOoThI, paclpeaensiTh
BUJBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCYkIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMB» W WHBIE), BBHITIOJHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH 4WIEHAMHU KOMAHBI, OIICHUBATH
KauyeCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM

Y4aCTHHUKaMH BBaHMOHCﬁCTBHﬂ.



HPEIMETHBIE PE3YJIBTATDBI

K xonny 10 kiacca o0y4aromuiics Hay4uTcsi:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: Ipad, IIIOCKUN rpad, CBA3HBIA Tpad,
nyTb B rpade, Lenb, UUKI, AEpPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYYalHOTrO
AKCIEPUMEHTA;

CBOOOJTHO OMEpPUPOBATH MOHATHSAMU: CIyYalHbI HKCIEPUMEHT (OIBIT),
clly4ailHoe coObITHE, JIEMEHTapHOE ClydalHOe COOBbITHE (2JIEMEHTApPHBIA MCXO)
CIIy4ailHOTO  OMbITA, HAXOJUTh BEPOSITHOCTU COOBITMM B  ONbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaXOAUTh U POPMYIHPOBATH COOBITUA: MEpeceueHre, 0ObeIMHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAHATrPaAMMBI
Diinepa, KOOPAMHATHYIO MPSIMYIO JUJISl pelIeHusl 3a7ad, MoJb30BaThes (hopmyoi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOSTHOCTEM ABYX U TPEX CIy4alHBIX COOBITHH;

OIIEpPUPOBATH HOHATUSIMMU: yCJIOBHAs BEPOSATHOCTD, YMHOXEHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JI€PEBO CIy4YalHOTO HSKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTH COOBITUNA C TMOMOUIBIO MpaBWJIa YMHOXKEHHS, JepeBa
CIIy4ailHOTO OMbITa, MCIOIB30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOpMyITy
baiieca npu pemeHuu 3a1a4, onpeaessiTh HE3aBUCUMOCTh COOBITHI 110 hopMyJie U
10 OPraHu3al1u CIIY4YalHOIO SKCIIEPUMEHTA,;

NPUMEHSITh M3YyYCHHbIE KOMOWHATOpPHBIE (DOPMYNBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUI CIy4yailHOIO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJHO  OMEpPUPOBATH TMOHATUSMU: OWHAPHBIA  CIyYaWHBIA  OMBIT
(ucnblTaHuE), yClleX M HeyJada, HE3aBHUCHMbIEC HCIBITAHMS, CEpUs HCIIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITHH: B CEPUM MCHBITAHWWA O MEPBOrO ycrexa, B
cepuu ucnbiTaHuil bepHyM, B OmbITe, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CllydailHash BEJIIMYMHA, pacHpeleseHUue

BEpPOSITHOCTEH, [uarpaMMma pacrpe/eieHus, OnHapHas ciiydaiiHasi BeJIM4KHa,



reOMETPUYECKOE, OMHOMUATIBLHOE pacipeieiCHUE;

ONEpUPOBATH ITOHATHUSIMHU: COBMECTHOE pPACHPENCICHUE [BYX CIy4YaWHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO paclpeesieHus ABYX CIy4yalHBIX
BEJIMYMH JUI BBIACJICHUS PACIPENCIIEHUAS KaXIO0W BEIMYUHBI, OIPEACICHUS
HE3aBUCHUMOCTH  CJIy4YalHBIX  BEJIUYMH;CBOOOJHO  ONEPUPOBATHh  IOHITHEM
MaTeMaTU4YEeCKOI0 OKHUIAHUS CIIy4alHON BEIMYHMHBI (pacupeiesieHus ), TPUMEHSTh
CBOMCTBAa MATEMATHYECKOrO OXHUAAHWUS TIPU PELHICHUHU 3a7a4d, BBIYUCIATH
MaTeMaTHYeCKOe 0KUaHue OMHOMHAIBHOTO U TEOMETPUUECKOTO pacIpe/e/ICHHH;
CBOOOJIHO OIEpPUPOBATh TMOHATHUSMU: JUCHEPCHUS, CTAHJAAPTHOE OTKIOHEHHE
CIy4alHOM BEJMYWHBI, TPUMEHATh CBOWCTBA AUCHEPCHUMU CIYYaWMHOM BEJIUYUHBI
(pactpeneneHus) MpU PEIICHUM 3ajlay, BBIYHCISTH TUCIIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHUE TEOMETPUYECKOTO U OMHOMHAJIBHOTO pacTipeICICHU.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

BBIYHCIISITh BEHIOOPOYHBIE XapaKTEPUCTUKU MO JTAHHOW BBIOOPKE W OIICHUBATH
XapaKTePUCTUKU T'eHEpaJbHONH COBOKYMHOCTH JAHHBIX TI0  BBIOOPOYHBIM
xapakTepuctukaM. OIEHHBATh BEPOSTHOCTH COOBITUM W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIb3YACh N3YUEHHBIMU PACIIPEACICHUAMU;

MPUBOAUTH  IPUMEPHI 3ajad, MPUBOIAIIMX K  IIOKa3aTEeIIbHOMY
pacupenelieHro, 3aJad, MOPUBOISIIMX K HOPMAaJbHOMY  PacCHpEEIICHUIO.
OnepupoBaTh TOHATUSAMHU: (DYHKIMS TUIOTHOCTH BEPOSTHOCTH ITOKA3aTEIbHOIO
pactipeneneHus, GyHKIHS ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacipeacieHus,
(GYyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAIBHOTO PpaCHpeIeIIeHUS;0NPEICIIATh

Kod(hPUIHEHT TUHEHHON KOPPESAIUH, BBIOOPOUHBIH KO3 HUIIUEHT KOPPEISAIIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
5 CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KEeHNE U YMHOKEHHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucneitanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKoH OOJIBIITUX YUCETT 5
DNIeMEHTHl MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
3 (pacmipeniesieHns ), TOKa3aTeIbHOE 4
HOPMaJIbHOE pacIpeieseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O060011eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbII rpad, npeacTaBiIeHUe
3a/1auy ¢ TOMOIIBIO Tpada

Crenensb (BaJleHTHOCTD) BepiIuHbL. [1yTh
B rpade. llenu u uKIbI

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO SKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITy4JaiiHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHSA (MCXOIBI)

BeposaTHOCTB City4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTB CITy4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenue, 00beIMHEHNE MHOXKECTB
Y COOBITHI, TPOTHUBOTIONOKHBIE
coObITHst. @opMysa CIOKEHUS
BEPOSITHOCTEN




VYcioBHAs BEPOSITHOCTb. Y MHOKEHHUE

8 BeposTHOCTEH. DopMyna yCIoBHOU
BEPOSATHOCTH
VYcnoBHast BEpOSATHOCT. Y MHOKECHUE

9 BeposTHOCTEH. DopMmyna ycIoBHOU
BEPOSATHOCTH

10 dopmyria MOTHONW BEPOSITHOCTH

11 ®opmyina baieca. HezaBucumele
COOBITHSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepecranoBku U (hakTopra

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
Kontponbnas padota Nel: "I'padwr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHbIii ciydailHbII OTIBIT
(ucmpITaHKE), yCIeX U Heyaava.

16 HezaBucumpie ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUI JI0
MIepBOro ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinplii BBIOOp U3 KOHEUHOH

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyuaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. Jlnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BenmuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas cnydaiiHas BenTu4uHa

23

I'eomeTpuueckoe pacnpenencHue.
bunoMuanbHOE pacnpeneneHie

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BennurHbI. COBMECTHOE pacIlpe/Ie/ICHHE
JIBYX CIIy4alHbIX BEJIMYHH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBOJiCTBa MAaTEMATUUYECKOTO OKUIAHUSI.
Marematrnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOM BEJIMYUHbI

26

Matematuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHui

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHHUC

28

Jucnepcus OuHapHOU ciiydaiiHOMN
BesiMYMHBI. CBOMCTBA UCTIEPCUH

29

MaremaTudecKkoe OXKUJIaHuE
MPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CJ'Iy‘IaI\/’IHBIX BCINYNH

30

Jucnepcus OMHOMHAIBHOTO
pactipenenenus. [Ipaktuueckas padota ¢




UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUI]
Jlucrniepcusi ¥ CTaHIAPTHOE OTKIOHCHUE

31 TE€OMETPUIECKOTO PACTIPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TAOJIHUIL

32 O0600meHre 1 cucTeMaTru3alus 3HaHUK 1
Kontponsnas padora Ne2: "UcnbiTanus

33 Beprymu. Cry4aiiHble BETHYUHBI U 1
pacrnpeneneHus"

34 O0o00mmeHne 1 cucTeMaTru3alus 3HaHAK 1

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencro YeOnieBa. Teopema
UYeobsbimesa. Teopema bepnymnu. 3akon
OOJIBIITUX YHCETT

Hepasencro YeOnimena. Teopema
UYeorpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOsimeBa. Teopema
Yeopimena. Teopema bepnymnu. 3akoH
OOJIBIINX YHCEeN

Br100poUHBIi METOT MCCIIEIOBAHMIA

[IpakTrdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUI]

['enepanbHasi COBOKYITHOCTh M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHKa CpeHero U
JIMCTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U CITydaiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLieHKa CpEeAHETo U
JMCTIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEpPOSTHOCTEN COOBITUI IO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB
M3Y4YEHHBIX paclpeeIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX paclpeIeIeHun

11

[IpakTuueckas paboTa ¢ UCHOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

12

[IpuMeps! HETPEPBIBHBIX CIIYYaHBIX
BeJIMYMH. OYHKIUSA IIIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAAIIMX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY pacipeesIeHUusIM

14

OYHKIHMS TTIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOro pacrupeeseHus

15

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
HOpMaJIbHOI'O paclpCaCICHUA

16

ITocnenoBaTenbHOCTL OJUHOYHBIX
HE3aBHUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoaALIel K pactpenenenuto [lyaccona

17

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuarus 1Byx ciy4aifHbIX BEJIMYMH.
Kosdduuuent koppensuuu

19

CoBMecTHBIC Ha6J'IIOI[eHI/I5I ABYX BCJIMYUH




20

Br16opounslii k03 HUITMEHT KOPPEIsSIu

Paznuuue mexny TMHEHHON CBA3BIO U

21 IIPUYMHHO-CIIEICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccus

93 [IpakTuyeckas paboTa ¢ HCIOJIBL30BAaHHEM
AIEKTPOHHBIX TAOJIHIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIHI] U AUArpamMM, OmHcaTelIbHas
CTaTHCTHKA

o5 OMBITEI ¢ PABHOBO3MOXXHBIMHU
AJIeMEHTapPHBIMH COOBITUSIMHU

26 Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEeHHEM QopMyIT
Brruncienue BeposTHOCTEH COOBITHIM C

97 MIPUMEHEHHEM IrpapUuecKux METOJ0B:
KOOpJUHATHas MpsiMasi, IEPEBO,
JqarpaMmma Jidiepa

28 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs

29 MaremaTruyecKkoe OXKUAaHuEe CIy4alHOM
BEJTUYHMHBI

30 Matematuueckoe OXuIgaHue CIIydaiHON
BEITUYHMHBI

31 KontponbHas padota: "BeposTHocTb 1
CTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITHH C

32 pUMeHeHHeM (GopMyIl U TpapuUecKux
METOJI0B

33 Brruncnenue BeposTHOCTEH COOBITUH C




npuMeHeHHeM (GOpPMYIT U TpapUIecKuX
METO/IOB

CrnyyaiiHble BETUYMHBI U PAaCIPEICIICHUS.

34 MareMaTrnueckoe 0KUAAHUE CIIydalHON 1
BEJIMYHMHBI
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOTrPaAaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUSIMHU:  CpeOHEE  apU(PMETUUYECKOE,  MEAuaHa,
' HauOoJbllIee, HAaUMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONIBIT) U CllydailHoe
coObITHE, 3JIEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM) CIIy4alHOTo
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITUSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX
Haxomute u ¢opmynupoBarh coObITHS: mepecedeHne U OoObeAUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS IUarpaMMamMu Disiepa u GOPMYIION CIIOKEHUST BEPOSTHOCTEH
IIPU PELIeHUHU 3a7a4
OmnepupoBaTh NOHATHAMMU: YCIOBHAsI BEPOATHOCTb, HE3ABUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOILIBIO IPaBHUIAa YMHOXEHHS, C IOMOLIbIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS IPU PEIIEHUHU 3a1a4
OnepupoBaTh NMOHATUSAMH: HCIBITAaHHE, HE3aBHCUMBIE HCIIBITAHUS, CEPUs
6.7 UCMBITAHUH, yCIIeX U Hey/laya; HaXOJUTh BEPOSITHOCTU COOBITHH B CEpUU
' HE3aBUCHMBIX HCIBITAHUN J10 MEPBOrO YCIeXa, HAXOJUTh BEPOSTHOCTH
coOBITHH B cepuu UCTbITaHuK beprymn
6.8 OnepupoBaTb  IMOHATHUSAMH:  CIOydailHas  BEJIMYMHA,  paclpeJiesieHue
' BEPOSATHOCTEH, Anarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIy4alHOH  BEJIMYMHBIIO
' pacnpeesIeHUIO WK C TOMOLIBIO UarpaMM
5.2 OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OKMJIAHUSA, IPHUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCd MaTEMAaTUYECKOE OKMJAHUE CIydalHOMN
BEJIMYMHBI, HAaxXOIUThb MaTEMATUYECKOE  OKUJAHME 10  JIAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicraBiieHre 0 3aK0HE OOJIBLINX YKCET
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PacHpeeIICHHN




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 Ta0wI U auarpamm. CpenHee apudmMerndeckoe,
MeuaHa, HauOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTApHbIE COOBITUS
(ucxonmwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTU
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEAUHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHE  BeposTHOCTEH. JlepeBo  cilydallHOTO
skcriepuMenTa. @opmyrna mosHOM BeposiTHOCTH. HezaBucrumMbie cCoOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciayuyaliHblii oOmbIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
ucnbiTanua. Cepusi HE3aBUCHMMBIX HCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnpenenenuii, B TOM 4HCIlie TeOMETPUIeCKoen OMHOMUAIILHOE

11 KIJACC

Kon
5

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIWYMH: MaTeMaTHUYECKOe OKUIAHUE,
JMCIIepcuss M CTaHAapTHOE OTKJIOHeHHe. Ilpumepsl mpUMeHeHHs: MaTeMaTH4eCcKOro
OKUJIaHUS, B TOM 4YHCJE B 3a/Ja4ax W3 IOBCEJAHEBHOM XH3HH. MaremaTHueckoe
OKUJlaHue OMHApHOM cilyyailHOH BenMuMHBI. MaTreMaTHuecKOoe OKUJAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUAaHuE U JUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOJNBIIMX YHCENT M €ro polib B Hayke, mpupojae U olmiecTBe. BriOOpouHBIif
METOJI UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCTMIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYHH. IlonsTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.,[(8.‘-11/1, NPUBOAAIINEC K HOPMAJIBHOMY paclIpCACIICHUTO. Ilonsarue o
HOpMaJIbHOM pacCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU HHIAYKIIUUA,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OINHUCHIBATH Tpadbl Pa3IMYHBIMUA CHOCOOAMU; HCIOJB30BATh Tpadbl IpU

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JorapupM Uucia, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJIBHOIO YHCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeNh W HauMeHbllee olliee KpaTtHoe, anroput™M EBkiampna npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHCEIN; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, HUX CHUCTEMBbI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pa3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(bu3nuecKuil CMBICT TPOU3BOAHOM, MEpBOOOpa3Has, OMpeIeTIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMHM; YMEHHE HAaXOJUTh MPOU3BOJHBIC AIIEMEHTApHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHATHh TMPOU3BOAHYIO [UISI HAXOXKJACHUS HAMITydlIero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QYHKIUHN, 0OpaTHas (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpaduKd H3yYSHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Uil pElIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOJOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ylnbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaOIUIaX, HA AUarpamMmax, rpagukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccuun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CIHOKEHHUS W YMHOXEHHS BEpOATHOCTEH, (QOpMyny MOIHOMN
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTH4eCKOoe OXKUAaHUe, ANUCIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DAaKTBI M PACCYKICHHUS Ul PEUICHUS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKUM yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXIY MPSMbIMH,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wmap, chepa, miomans chepsl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHbIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIIHFHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOJIB30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomaab, OO0BEM, IIOMATL TOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX HHUTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKH B M3YYEHUH TNPHUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszarenaem. CTENeHb ¢ pallMOHAJIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BIUMCICHHH
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 Tpuronomerpudeckrue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®yukuuy 1 rpahuKu
3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMd ¢ynkumu. Hymm ¢yHkomu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEMN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



