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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHain3a OoJbIIMX JaHHBIX. lleHTpanabHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
oOCyKJleHHe 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAEPKATEILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

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

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas ~ BenunuuHa. Pacnpenenenue  BepodtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4allHble BEJIMYMHBL.MAaTEeMaTHYECKOE OXHAAHUE CIIy4YalhHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaremMaTnudyeckoe OXHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO 51 OMHOMUAIILHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pacnipenenenusa. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uyucen.  BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
XxapakTepucTuku. ONeHNBaHNE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K NTOKA3aTEIbHOMY pACHpPEAEICHHUIO. 3a1auu, MPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. QyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIbHOTO PACIIPEICIICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amaun,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEHMHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLEeIyp TpakJaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO HapoJa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUN IS peleHus 3aJady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEeKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXKIECHUA C CYXKIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pedieKcMM  Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYX AaThb NpPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTh B rpade, 1emnb, IUKI, AEPEeBO, CTENEHb BEPIIMHBI, JACPEBO CIy4YaWHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHSITUSMU: CIy4alHBIA SKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMHU;HAXOIUTh U (HOPMYITHPOBATH
COOBITHSI:  TEpeceueHue, OO0BbEAMHEHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIO)KHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Jijiepa, KOOpAUHATHYIO
PSAMYIO JUTsl PEIIeHUsl 3aJ1ad, TI0JIb30BaThCsl (DOPMYJIION CIOKEHUS BEPOATHOCTEN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIy4yalHOTO HKCIEPHMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4allHOTO OIIbITa, MCHOJb30BaTh (OPMYJy MOJHOW BEPOSTHOCTH, (OPMYIy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIBITA, PEIICHUs
3aJa4 10 TEOPUM BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATH NMOHATHUAMU: OMHAPHBIHI
Clly4allHbIil ONBIT (MCHBITAHUE), yCIIEX W HeyJada, HE3aBUCHUMbIE HCHbITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIIEXa, B CEPUM HCNBITAHWM bepHysuM, B OIBITE, CBA3aHHOM CO
ClIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJWYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeiesiicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPE/IEIICHHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYUH [UIS BBIJCICHUS PACIPEACIICHAsS KAKJIOM BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIly4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSATUEM
MaTEMaTUYECKOIO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneieHus), TPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHWS TPHU PEUICHUM 337a4, BBIYUCIIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

cBOOO/IHO ONEpPUPOBATH MOHITUSMM: JUCIIEPCHs], CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELICHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO pacIpeIeICHUN.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TEHEPAIbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKHUE TUIIOTE3BI, MOJIb3YSACh H3yUYEHHBIMU PaCcIpeICICHUSIMU;

OPUBOANUTH  HPUMEPBHl  33Jay, NPUBOAALIIMX K  [IOKa3aTEJIbHOMY
pacmpeneneHuro, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezenenusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO paclpeneeHus,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

onmpenensaTh  KOdQOUIMEHT  JTUHEHHOM  KOppemsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DneMeHTHI Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHTH KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyyaliHble BEJTMUUHBI U pacrpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJBIINX YHCET

DNEeMEHTHl MAaTEeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEXTy CITy4allHBIMH BEIMIMHAMH 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

I'pad, cBsa3HbI rpad,
MIPEJCTaBICHNE 3aa4H C
OMOIIbI0 Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenenb (BaJIGHTHOCTB)
BepmuHbL. [1yTh B rpade. Lenu
Y IUKJIBI

I'padsr Ha IockocTH. [epeBo
CIIy4allHOTO 3KCIIEpPUMEHTA

CnyyaiiHble SKCIIEPUMEHTHI
(OmBITHI) U CiTyyaiiHbIE
COOBITHS. DIIeMEeHTapHbIE
COOBITUS (MCXOBI)

https://m.edsoo.ru/UXI4HCLA1

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

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO
coObITHs. BepostHoCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYXKHBIMU
3JIEMEHTAPHBIMH COOBITUIMU

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

BeposiTHOCTB citydaitHOTO
coObITUs. BepositHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU

https://m.edsoo.ru/N2R1G2PJ5



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

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

VYcnoBHas BEPOSTHOCTD.
YMHOXKEHUE BEpOATHOCTEM.
dopmyiia yCI0BHOU
BEPOATHOCTH

https://m.eds00.ru/183Y3NKOQ

https://m.edsoo.ru/\W5ZFDS3AA

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycI0BHON
BEPOATHOCTH

https://m.eds00.ru/ORLGTZ9K7

10

11

®opmyJia MOJTHOM BEPOATHOCTH

®opmyina baiieca.
He3zaBucumeble coObITUs

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6

12

Komb6unaropHoe npaBuio
yMHOXkeHUs. [lepecTaHOBKY U
¢bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

14

Yucno couyeraHuil.
Tpeyronpnauk Ilackains

®opmyna bunoma HproToHa

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJIH

15

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

https://m.edso0.ru/Q3DKAYADF

16

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

https://m.edso0.ru/lY4T46J0Q6



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

Cepus He3aBUCHUMBIX
UCTIBITAHUH JIO TIEPBOTO yCIexa

17

18

Cepust HE3aBUCHUMBIX
WCIBITAHUH 710 MIEPBOTO ycrexa
Cepust HE3aBUCUMBIX
ucnbiTanui bepuynnu

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

Cayvaiinslii BEIOOp U3
KOHEYHOM COBOKYITHOCTH

https://m.edsoo.ru/\VCL7PSUO0X

20

21

22

23

[IpakTuueckas padbora c
HCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabIHII

CrnyuaiiHast BeIM4MHAa.
Pacnpenenenue BeposiTHOCTEH.
Jwnarpamma pacnpenesieHus

Onepanuu HaJ CIly4ailHbIMU
BenuuuHaMmu. [Tpumepst
pacnipenenenuii. bunapHas
ciy4aiiHasi BeTu4YMHa
I'eomeTpuyeckoe

pacnpenenenne. bunomuansHoOe
pacnpezeneHue

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6TDDUNJ8

https://m.edso0.ru/JTT2F54GL

24

MaremaTudeckoe OKHIaHue
CIIy4ailHOM BEJTMYUHBI.
CoBMecTHOE pacnpeiesieHue
JBYX CIy4alHbIX BEIUYHMH

https://m.edso00.ru/77Z76Y7KB

25

HesaBucnmeble cnyyaiinbie
BennuuHbl. CBONCTBA
MaTEeMaTHYeCKOIo OKUaHHsI.

https://m.edso0.ru/N9D71J9PM



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

MareMatruueckoe 0KuIaHue
OMHApHOU CIy4dalHOM
BEJIMYUHBI

26

MareMatuueckoe 0KuIaHHue
F€OMETPUYECKOTO U
OMHOMHUATBHOTO
pacrpeeneHuit

https://m.edso0.ru/C6HWOBTQO

27

28

29

Hucnepcus u ctaHapTHOE
OTKJIOHCHHE

Jucnepcust OMHapHOM
CIIy4allHOU BEJIMYHHBI.
CaolicTBa aucnepcuu

MaremaTHuecKoe OXKHIaHue
IIPOU3BCACHUSA U NUCIICPCUA
CYMMBI HEC3aBUCHUMBIX
CJ'Iy‘IElfIHBIX BCIMYHMH

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

30

JHucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

https://m.eds00.ru/BOWSYV6ELT

31

32

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUYECKOTO
pacrpeneneHus. .
[IpakTuueckas pabota ¢
HCIIOJIb30BAHUEM DIIEKTPOHHBIX
TaOITHI

O000I1IIEHNE U CUCTEMATHU3AIINS
3HaHUH

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

https://m.edsoo.ru/K2Y9U56JG



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

KonrtponbHast pabora No2:
"UcneiTanusa bepuymiu.

33 N 1 https://m.edsoo.ru/EZTQ5A060
CJ'Iy‘IaI/IHBIC BCIIMYUHBI U
pacnpeneneHus’”
34 O60bwerme 1 CHCTeMATH3 AN 1 https://m.eds00.ru/ZEKKZP13]
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

Ne

n/n

KoanuecTBO 4acoB

Tema ypoka KonTposibHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

Hepasencto YebbImena.
Teopema YeObimeBa. Teopema 1
beprymu. 3akoH GOIBIINX YUCET

Hepasencro UeOnImiena.
Teopema YeOrrmera. Teopema 1
Beprymnu. 3akoH O0IBIINX YHCEI

Hepasencro UeOnImiena.
Teopema YeOrrmera. Teopema 1
bepnynnu. 3akoH GONbIINX YHCET

Br160pouHbIii MeTOT
HCCIEA0BaHUN

https://m.edsoo.ru/E25IPS7YZ

https://m.edso0.ru/84DPQY5U5

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

https://m.edsoo.ru/T3HDIU6R5

[IpakTuueckas pabota c
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX 1
TabyInI

I'enepasibHast COBOKYITHOCTb U
ciyyaitHast BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEIHET0 U TUCIEpCUn
TE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

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

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

I'enepanbHast COBOKYITHOCTh U 1

https://m.edsoo.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

city4aiiHasi BBIOOpKa. 3HaKOMCTBO
C BEIOOPOYHBIMHU
xapakrepuctukamu. O1eHka
CpPEIIHETO U TUCTIEPCUH
reHepaIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

OueHuBaHME BEPOSTHOCTEH
cOOBITHH TIO BRIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucTtuueckas rumnoresa.
[IpoBepka IpOCTEUIINX THIIOTES C
MIOMOIIIbIO CBOMCTB N3YYEHHBIX
pacrpeneneHuit

https://m.edsoo.ru/AN2N5VIR1

10

CratucTtuueckas runoresa.
[IpoBepka IpOCTEUIINX THIIOTES C
ITIOMOILIbIO CBOMCTB N3y4YEHHBIX
pacrpeneeHnn

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

11

12

13

14

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabyInI

IIpuMeps! HENpepBIBHBIX
CIIy4alHbIX BeJIMUMH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pacnpenencHue.
[IpuMepsl 3axa4, IPUBOASILINX K
[IOKa3aTEIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUIM

CDYHKI_II/ISI IIJIOTHOCTH
BCPOATHOCTHU IMOKA3ATCIIBHOT'O

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVV96N

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



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH

pacnpeeneHust

15

16

17

18

OyHKIUS MTIOTHOCTH
BCPOATHOCTU HOPMAJIBHOI'O
pacnpeeneHust

[TocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHUMBIX
coObrtuii. [Ipumep 3agauu,
MPUBOJISIIIEN K PACIIPEICITECHHUIO
[Tyaccona

[IpakTuueckas pabota c
UCIOJIb30BaHUEM JIEKTPOHHBIX
TadJIuI

KoBapuanus n1Byx cirydailHbIX
BennuuH. Koaddunment
KOppemsiun

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

https://m.edsoo.ru/D45HUB3GM

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

https://m.edso0.ru/CLXUTCA37

19

CoBMecTHBIE HAOIIOIEHUS IBYX
BEJIMYNH

https://m.edsoo.ru/HROCOPOZ9

20

21

Bri6opounsiii k03 durineHt
KOppEeIALu

Paznuune Mex 1y TMHEHHOU
CBSI3bI0 M IPUYHMHHO-
CJIEICTBEHHOU CBSA3bIO

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo.ru/DQ77BBBIP

22

JInnelinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

24

[IpakTuueckas pabota ¢
WCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIHI]

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C
IIOMOIIBIO Ta6J'II/II_[ " Juarpamm,

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUM6V3
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https://m.edsoo.ru/DQ77BBBIP
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https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3

ornucarciibHasA CTaTUCTHUKaA

25

26

OnbITHI ¢ pABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH
Brruncienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM
hopmyt

https://m.edsoo.ru/XLU9T8DVR

https://m.edso0.ru/661M9IPXR

27

Brrunciienne BeposTHOCTER
COOBITUH C TPUMEHEHUEM
rpadUYecKuX METO/IOB:
KOOpJMHATHA MpsiMasi, IEPEBo,
nuarpaMmma Jitnepa

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

28

CrnydaiiHble BETUYUHBI U
pacrpeeneHus

https://m.edso0.ru/CVIY1CQSA

29

30

MareMmaTudeckoe OXKugaHue
CIIy4aiiHOM BEJTMYUHBI

MareMaTnuyeckoe 0KHIaHHE
CIIy4alHOM BEJIMYHHBI

https://m.edso0.ru/FQJOJOKXY

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

31

KonTponbnas pabora:
"BeposiTHOCTB M cTaTucTHKA"

https://m.edsoo.ru/WS1ILA3US8

32

33

34

Brrunciienne BeposTHOCTEN
COOBITUH C IPUMEHEHUEM

dhopmyn u rpadUUECKIX METOIOB

Brruncnenue BeposiTHOCTEN
COOBITHI ¢ IPUMEHEHHUEM

dhopmyn u rpadUUECKIX METOIOB

CryvaiiHble BEJIMYMHBI U
pacnpeneseHus.
MatemaTuueckoe 0XXHU1aHnue

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YI18RD8ASM

https://m.edsoo0.ru/SNAA4YLRK
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apu(METHUYecKoe,  MeJHaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSIMU: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIlydyaiiHOE
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOM) CIIy4alHOTO
6.3 ONBITA; HAXOAWUTh BEPOSATHOCTH B ONBITAX C PABHOBO3MO>XKHBIMH
CIIy4aiHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTHU COOBITHI B
M3YYEHHBIX CIy4alHBIX dKCIIEPUMEHTAaX
Haxomute u QopmynupoBaTh COOBITHA: IepeceuyeHue H OO0beIuHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS AMarpaMMaMHu Diiiepa U GOpPMYIIOil CIIOKEHHS BEPOSATHOCTEH
IIPU PELICHNH 3a/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJ/IUTb BEPOATHOCTU C MOMOUIBIO MPABWJIA YMHOXEHHUS, C IOMOUIbIO
JlepeBa CIIy4allHOTO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a1a4
OnepupoBaTh MOHATHSIMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
' HE3aBUCUMBIX WCIBITAHWW JI0 IEPBOTO YyCIEXa, HAXOAWTh BEPOATHOCTHU
coObITHI B cepuM uctibiTanuii bepHymum
6.8 OnepupoBaThb  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, pacHpeesieHue
' BEPOSITHOCTEN, IMarpaMma paclpeacsIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHU CITy4ailiHOU BEJTMYMHBITIO
' pacIpeneeHUIo WIK ¢ MIOMOILBIO IUarpaMmm
5.2 OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSETCS MAaTEMaTUYECKOE OXUAAHUE CIy4alHOU
BEIMYMHBI, HAaXOOUThb MAaTE€MaTH4YECKOE OXUIAHME IO  JTAaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

HNmeTtn MMPEACTABIICHUE O HOpMaJIbHOM pacClIpCaACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JAUCIEPCHUsl U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHoCcTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. @opmyrna ciaokeHus: BeposTHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  ciy4ailiHOro
' skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOObITHS
6.5 Kombunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna 6bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHbITAaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HUCHBITAaHUKW 10 1mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Hciie T€OMETPUIECKOEN OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTU4YECKOE OXKHUIaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mprMeHeHusT MaTeMaTUYeCcKOoro
51 OXXHMJaHWg, B TOM YHCIE B 3aJadyaxX M3 MOBCEIHEBHOM XW3HU. MartemaThdeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTH4YecKoe OXUIAaHUE CYMMBI
CIIyYailHBIX BEJIMYMH. MaTeMaTH4eCKOE OXKUIAHUE U TUCTIEPCUSI TEOMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OONBIIMX YHCENT M €ro poib B HaykKe, MpHpojae U obiecTBe. BrIOOpOUHBIi
' METO/ HCClIeJOBaHU M
5.3 [Ipumepsl  HEmpepbIBHBIX  Ciy4allHbIX  BeJMuYMH. [loHATHE O  MUIOTHOCTH



pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeicIeHuN



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Binanenue wmeromamMu J10Ka3aTENbCTB, QJITOPUTMAMH PEIICHUS 3a7ady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallMi HAJl MHOXCCTBAMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHANIBLHBIM TOKA3aTeNeM, CTENEeHb C JEHCTBUTENbHBIM I1OKa3aTeseM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETMMOCTH, HAMMEHBIIUI 00Imunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB W CUCTCM; YMCHUC PpCIIATb YPAaBHCHUS,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLMU, TIepBas U BTOpas MPOU3BOAHAs (DYHKIMM, F€OMETPUUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arnapaTa MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTenbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 U3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOM
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3aJlaud pPa3HbIX THUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJYYEHHOE pEIICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE HU3BJIEeKaTh, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TpaHUUECKMX METOJIOB; IMPHMEHSTh
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSAMH:  CIlydaiiHass BEJIMYHMHA, pAaclpelelieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTpPEICICHHI I PEIICHUs 3ajay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHHMIA,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IMOHATUSMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTHYecKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMmuna, QGurypa U TOBEPXHOCTH
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHIATH HEOOXOAMMBIE JOIOJIHUTEIbHbBIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHbIC W TOMO00HBIC (DUTYPBI, B TOM YHCIE B MPHUPOJC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU, YMEHHUE BBIUYUCIATH TCOMETPHUYCCKUE BEITUYHHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJUIeNIeIIUIeIa, MUPaMUIbI, TPU3MBI, IIHIUHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

13

YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHBII\/’I u KOOp,[[I/IHaTHHﬁ MCTO

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTOI JIs1 PCIICHUA 3aJa4n; IIOHUMAHNC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JECATHYHBIE JApOOHM, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OLCHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HaJ MHOKecTBamMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






