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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblii Kypc «BeposTHOCTH M CTAaTUCTHKA» YINIYOJIEHHOTO YpPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriayOJa€HHOro ypoBHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHusl. YueOHBI Kypc TMpeaHa3HadyeH s
(opMHpoBaHUs Yy 00yUYaIOIIKUXCS CTATUCTUYECKON KYJIbTYPhl U MIOHUMAHUS POJIM TEOPUU
BEPOSITHOCTEW KaK MAaTEMAaTHYECKOI0 MHCTPYMEHTA JJI1 U3YUYEHUS CIy4ailHBIX COOBITHIA,
BeNMYMH U 1poueccoB. Ilpu wu3yueHum Kypca oOoramaroTcsi MOpeacTaBICHUs
oOy4Jarommxcs 0 METOJaX MCCIEeI0BaHUsS M3MEHUYUBOTO MUPA, Pa3BUBAETCS MOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYEeCKUX METOJOB MO3HAHUS KaK HEOThEeMIIEMOU
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYUYHOI'O MUPOBO33PEHHUSI.

Copeprxanue y4eOHOTrO Kypca HamlpaBlIeHO Ha 3aKpEIJICHUE 3HaHWH, MOJyYeHHBIX
Opy U3y4eHUM Kypca Ha ypOBHE OCHOBHOIO oOHIero oOpa3oBaHus, M Ha pa3BUTHE
NPEJACTABICHUA O CIy4YallHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HHUMHM Ha Ba)KHBIX
npuMepax, CHKEThl KOTOPBIX MOYEPNHYTHI M3 OKpyXKarollero mupa. B pesynberare y
oOy4aromuxcs T0JKHO chOPMUPOBATHCS MPEACTaBICHUE 0 Hauboliee ynoTpeOuTeTbHbIX
M O0mMX  MareMaTUYeCcKUX  MOJENsX, UCIIONB3YEMBIX  JUIA  ONHUCAaHUS
AHTPOMOMETPUUYECKHUX U JeMOrpadUuecKuX BEIUUHMH, IOTPEIIHOCTEN B pa3IMYHbIe poja
U3MEpPEHUsX, JUIMTENbHOCTH  0€30TKa3HOW  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTHUK MAaCCOBBIX SIBJICHUH UM MPOIECCOB B OOIIECTBE. YUEOHBIN KypC SBISETCA
0a30i1 UIsI  OCBOEGHHSI BEpPOSITHOCTHO-CTATUCTHYECKHMX  METONIOB, HEOOXOIMMBIX
CHEUUAINCTAM HE TOJIBKO HMH)KEHEPHBIX CHEHUAIbHOCTEW, HO TAKXE COLUUAJIBHBIX H
NICUXOJOTHYECKUX, TTOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBbIE HAYKH B 3HAUMTEIbHOUN
Mepe UCIOJIB3YIOT anmnapar aHaiu3a OoNbIIMX AaHHBIX. LleHTpanapHyI0 YacTh y4eOHOTO
Kypca 3aHUMaeT OOCYXJICHHE 3aKoHa OOJbIIUX 4YHcel — (YHIAMEHTAIHLHOTO 3aKOHA
IPUPOJIBI, UMEIOIIEr0 MaTeMaTHYECKYI0 (popmManu3anuro.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENAMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, ¥ CTaTUCTUKA» Ha YriIyONE€HHOM YPOBHE BBIJIETICHB OCHOBHBIC
conepkarenbuble JuHUM: «CiyuyaiiHbie COOBITHS W BeposTHocT» U «CiydaiiHbie
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMuMO OCHOBHBIX JTHHHUHI B Y4eOHBINM KypC BKIIOUEHBI 3JIEMEHTHI TeOpHuH rpadoB
U TEOPUH MHOKECTB, HEOOXOJHMMBIE ISl MOJHOLIEHHOIO OCBOEHMSI MaTepHasia JaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MAaTEMAaTHUECKIX YI€OHBIX KypCOB.

Conepxxanne muann «CiydaifHble COOBITUS U BEPOSATHOCTH» CIY>)KHT OCHOBOM JIJIst
dbopMHUpOBaHUST TPENCTABICHUNA O PACHpPENCIICHUN BEPOSTHOCTEH MEXIy 3HAYCHHUSIMU
CIy4YallHbIX BEJWYMH. BaXHy!0 4YacTb B 3TOM COAEPKATEIBHOM JIMHUU 3aHUMAET
U3Y4YEHUE T'E€OMETPUUYECKOrO0 M OMHOMHAIBHOIO PpACHpeNesieHUid M 3HAKOMCTBO C HX
HENPEPHIBHBIMU AHAJIOTAMU — [TOKA3aTENIbHBIM U HOPMAJIbHBIM PACIPEACICHUSIMU.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIy4YailHBIMM  BEJIIMYMHAMU U
pacrpeeieHUsIMH, aKIEHTUPYIOT BHUMaHUE OOY4YarOUIMXCS HA OMUCAHUU U U3YUYEHUU



CIIy4ailHbIX SBJICHMM C TOMOILIBIO HENpepbIBHBIX (QyHKUUA. OCHOBHOE BHUMAaHHE
yIemseTcs MOKa3aTeIbHOMY M HOPMaJIbHOMY PaCIpeIeTICHHSIM.

B y4ueOHOM Kypce mpeaycMaTpuBaeTCss 03HAKOMUTEIBHOE M3YUCHHE CBSI3U MEXKTY
CIlyYailHBIMH BEJIMYMHAMU W OINHUCAHUE OTOW CBSI3M C TIOMOMIbIO Kod(duimeHTa
KOPPEJSAIMUA ¥ €T0 BEIOOPOYHOTO aHANora. DTU 3JEMEHTHI COICPKaHUS Pa3BUBAIOT TEMY
«/lmarpamMmbl paccerBaHMs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, 1
BO MHOTOM OIMHUPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPHH.

Emé omuH sneMeHT cojiepraHusl, KOTOPBIA MpeiaracTcss Ha O3HAKOMHUTEIBHOM
YPOBHE — MOCIEAOBATEIBHOCTh CIyUYaWHBIX HE3aBHUCHMBIX COOBITHIA, HACTYMAIOIIUX B
enuHUIly BpeMeHH. O3HAKOMIIGHUE C paclpe/ielICHHEeM BEPOSTHOCTEH KOTUYECTBA TAKUX
COOBITUH HOCHUT PAa3BUBAIOIIUI XapakTep U SBISETCS AaKTyalbHBIM JUIsI OymYIIHX
aOWTypUEeHTOB, TOCTYMAIOMIMX HAa  yd4eOHBIE CHENHaTbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMH HayKaMH, TICUXOJIOTUEH U yIIPaBICHUEM.

Ha w3ydeHnue ydeOHOro kypca «BeposSTHOCTh W CTaTHCTHKA» Ha YIIyOJICHHOM
ypoBHe oTBoauTCs 68 "acos: B 10 knmacce — 34 yaca (1 gac B Hepeno), B 11 kmacce — 34
gaca (1 gac B He/IeII0).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

I'pad, ces3ublii rpad, myTH B rpade: nukibl u renu. CteneHs (BaJlGHTHOCTD)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCTIEPUMEHTHI (OTNBITHI) U CIyYaiiHbIe COOBITHS. DJIEMEHTApHbBIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEPOSITHOCTU  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOJIOKHbIS
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. dopmyna nosHou BeposTHOCTH. Popmyna baieca. HezaBucumeble
COOBITHUS.

buHapHbIil ciy4ailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyrna OuHOMA
HprotoHa.

Cepust He3aBHUCUMBIX ucnbITaHud bepuymnmu. Crny4daliHpld  BBIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BepostHocTed.  Jlumarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMHU BelWMuMHamMu. buHapHas ciaydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIIEHOE.

CoBMmecTHOE pachnpenelieHHe JIByX CIydalHbIX BelauuuH. HeszaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUEeCKOE OXUJAHUE CIYYalHOW BEJIUYHHBI
(pacnpenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe OXHJaHUE CYMMBbI  CIIyYalHbIX  BEJIWYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIyYalHOW  BEJIMYHHBI
(pacnipenenenus ). Jlucriepcus OMHAPHOM CITyYaiiHOW BEIMYMHBI. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBHUCUMBIX CIIYYaWHBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeOniméBa. Teopema UeOniméBa. Teopema bepnynnu. 3akon
OonpmMx  yuced. BplOOpouHBI  MeTOA ~— uccienoBaHW.  BeiOOpouHble
XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTA COOBITHS MO BBHIOOPOYHBIM JTaHHBIM.
[IpoBepka npoCcTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsiBHble caydaiiHble BenuduHbl. Ilpumepsl. DyHKIMSA IUIOTHOCTHU
BEPOSITHOCTU pactpesenieHus. PaBHOMEpHOE paclpeleleHue W €ro CBOMCTBa.
3aaum, OpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHuI0. 3ajauu, IPUBOSAIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
NOKa3aTeJIbHOT0 pacupeeneHus, GyHKIHs IUIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuBOJALIME K pacnpeneneHuto I[lyaccona.

KoBapuanus nByx ciydaitHeix BenuuuH. KoaduuueHt mauHEHHOM
koppensiuu.  CoBMecTHble  HAONMIOACHHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunmMent koppensuuu. Paznuuve Mexay JTUHEHHONW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOI HAMMEHbIIINX KBaIPaTOB.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPa’kIaHCKOW HACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO IMOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHasi (U3HUecKas aKTUBHOCTD), (PHU3NUYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBATH W  NPEeOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTHUBHOTO), BEICTPAUBATH apIryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebcKue 1eicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(OpPMAIUK, NTAHHBIX, HEOOXOAMMBIX /Jisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIKIO, MPEACTaBIATh €€ B pa3IMuHbIX (Qopmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHHUS, SCHO, TOYHO, I'PAMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, PpeIIacMoi 3ajadyd, BBICKAa3bIBATh HJCH, HAIlCJICHHBIE Ha ITOWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEIOBAHUA,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISTh IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO pPELICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUIM U MBICTUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIA/IETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTOBapUBAThCA, OOCYXIaTh MPOLECC M pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIWN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OTEepUpOBaTh MOHATUSMU: Tpad, Tockuii rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UK, JIePEBO, CTENEHb BEPIIMHBI, JACPEBO CIYy4YaHHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, FJIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4ailHOTO  OTbBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMU;

HaXoAuTh M (DOPMYJIHUPOBATH COOBITUS: MEpPEceUeHne, 00ObEINHECHUE TaHHBIX
COOBITUH, COOBITHE, MNPOTHUBOIMOJOKHOE JaHHOMY, HCIOJb30BaTh JAUArPaMMbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pElIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKE€HHMS BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITHIH;



ONEpPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JEpPEBO CIYyYalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHM C TOMOLIBIO NIpaBUJIa YMHOXKEHHS, IepeBa
CIIy4ailHOTO OmbITa, HCIOJB30BaTh (POPMYINy MOJIHOM BEPOATHOCTH, (HOpMyIy
baiieca npu pelieHuu 3a7ad, ONpeAesaTh HE3aBUCUMOCTh COOBITUH 10 (popmyie U
10 OpraHU3alUU CIy4alHOTO IKCIIEPUMEHTA;

OPUMEHATh HW3y4YEHHbIE KOMOMHATOpPHbIE (QOPMYINBI JUIsl TNEpPEeUYHCICHUs
AJIEMEHTOB MHOXECTB, 3JEMEHTapHbIX COOBITHM CIy4yallHOTO OIbITa, PEIIEHUs
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMH: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniplTaHue), ycrex M HeyJada, He3aBUCHMbIE UCIBITaHMS, CEpUsl UCIBITAHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUU HCIBITAHUH A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUI BepHyIIM, B OMNbITE, CBI3aHHOM CO CIIy4YallHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas cliydyaiilHas BeJlWYHHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pACIpEIEICHNUE ABYX CIy4YailHbIX
BEJIMYMH, MCTOJIb30BaTh TaOJIUIly COBMECTHOTO paclpeieNieHusl IBYX CIy4alHBIX
BEJIMYUH JJISI BBIJIEICHUS pACHpENEICHUs KaXJIOW BEJIMYMHBI, ONPEIEICHHUS
HE3aBUCHUMOCTH  CIy4yalHBIX  BEJIUYUH;CBOOOJHO  ONEpPUPOBATH  IOHITHEM
MaTEMAaTHYECKOTO OKUJIaHMS CIy4YailHON BENMYMHBI (paclpeesCHNs ), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO OXUJAHUA TNpPH PEIICHUH 3a/ad, BBIYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO paCIpeieNICHUN;
CBOOOJHO OMEPUPOBATH TMOHATUAMH: JAHCIEPCUSA, CTAHIAPTHOE OTKIOHEHUE
CIy4alHOM BEJIMYWHBI, IPUMEHITh CBOWCTBA JUCIEPCHUMU CIYYaWHOM BEJIUYHHBI
(pacnpeneneHus) MpU PEUICHUH 3a7a4, BBIYHMCISATH AUCIEPCUIO M CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 U OMHOMMAIILHOTO paclpeaeseHuil.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOW BHIOOPKE U OLIEHUBATh
XapaKTePUCTUKU TeHEepajJbHOW COBOKYIHOCTH JAaHHBIX [0  BBIOOPOUYHBIM
xapaktepucTukaMm. OIeHUBAaTh BEPOSATHOCTH COOBITUN M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTH  HPHUMEPHl  3aJad, OPHUBOJAIIMX K  IOKA3aTEIbHOMY
paclpeneneHuio, 3a1ad, MPUBOMIIMIMX K HOPMAJIbHOMY  PACIPEACIICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpeneneHus, QyHKIMS IIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeeieHus,
(yHKIMS IUIOTHOCTH M CBOWCTBa HOPMAJIBHOTO pacHpelesIeHUs;0NpenesTh
KOA(pPULUEHT JIMHEITHON KOPPEALu, BEIOOPOUHBIA KO3 (PUIIUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIyd4aliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMU. CIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEMN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DneMeHThl KOMOWHATOPUKH 4 1
Cepun nocnenoBaTenbHbIX HCIIBITAHUN.
5 Ucneitanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTaTUCTUKU 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O0001IeHne U cucTeEMaTU3alis 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposITHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUIIBI U JHarpaMMbl
6.2 OnepupoBaThb  NOHATUAMHU:  CcpeAHee  apudMeThyecKkoe,  MeAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIy4alHBIN SKCIEPUMEHT (OIBIT) U CiydyaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTApHBIA HCXOM) CIy4aiHOTrO
6.3 OTBITA; HAXOJUTh BEPOSTHOCTH B ONBITAaX C PaBHOBO3MOXKHBIMH
CITyJaifHBIMH COOBITHSIMU, HAXOUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIA B
W3YYEHHBIX CITy9alHBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBaTh coObITHS: mepecedeHue U oObeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS TMarpaMMaMu Jisepa u GOpMYIION CIIOKEHUST BEPOSTHOCTEH
IIPU PELICHUHU 3a7a4
OnepupoBaTh NOHATHAMMU: YCIIOBHAsI BEPOATHOCTb, HE3ABUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIBIO IpPaBHUJIa YMHOXKEHHUS, C MOMOIIbIO
JiepeBa CIy4aiHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBHCHUMBbIE HCIBITAHUS, CEPUS
6.7 UCMBITAHUH, yCIIeX U Hey/lada,; HaXOJUTh BEPOSITHOCTH COOBITHH B CEpUU
' HE3aBUCHMBbIX MCIBITAHUN J10 MEPBOrO YCIeXa, HAaXOIAUThb BEPOSATHOCTH
coObITUH B cepuu UcnbITaHuil bepuymnnu
6.8 OnepupoBaTb  NOHATUSAMH:  ClydailHass  BEJIMYMHA, paclpelesieHue
' BEPOSATHOCTEH, AnarpaMmma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NPoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJabTaTa
5 Teopust BeposATHOCTEN U CTaTUCTUKA
51 CpaBHMBaTh  BEpPOSITHOCTM  3HAUEHUH  CIyyallHOH  BETHMYMHBIIO
' pacripesie/IeHUI0 MU C MIOMOIIBIO JHarpaMM
5.2 OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOTO  OXUAAHUS, TMPUBOJIUTH




MIPUMEPBI TOTO, KaK MPUMEHSIETCI MaTEMaTHUECKOE OKMJIAHUE CIydalHOU
BEJIMYMHBI, HAaXOJUThb MAaTEMaTU4YECKOE OXUAAHWE I1I0 JaHHOMY

pacnpeeeHuIo
5.3 Nmets npencraBieHre o 3aK0HE OOJIBIINX YHCET
5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PACIpPECIICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO TabauIl U auarpamm. CpenHee apudmMeTnaecKkoe,
MeuaHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHUs] U CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

6.2

CnyyaitHble SKCIIEPUMEHTHI (OTBIThI) U CIy4alHbIe COOBITHS. DJIeMEHTapHbIEe COOBITHS
(ucxonpr). BeposiTHOCTH CitydailHOTO COOBITHSA. BAM30CTH YaCTOTHIM BEPOSITHOCTH
coObiTnil. CitydaiiHble OMBITBI C PAaBHOBO3MOXHBIMU 3JE€MEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Oneparun  HajJ COOBITHSIMU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOIOKHBIC
coObITHs. Quarpammsl Diinepa. opmyrna ciaokeHus: BEpOATHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
skcriepuMenTa. dopmyna nmosHOM BeposiTHOCTH. HezaBrucrumMpie COOBITHS

6.5

KombOunatopnoe mnpaBuino ymHoxeHus. IlepectanoBkum wu dakropuan. Yucio
couerannii. Tpeyronpauk [lackamsa. @opmyna bunoma HeroToHa

6.6

bunapubplii ciayuyaliHblii OmBIT (MCHBITAaHHWE), yCleX MW Heymada. HeszaBucumeble
ucnbiTanusa. Cepusi HE3aBUCUMBIX MCIHBITaHWK 10 mepBoro ycnexa. Cepus
HEe3aBUCHUMBIX UCTIbITaHul bepHymn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrnpenesieHus.
[Ipumeps! pactipenienieHnid, B TOM YHCIIe TeOMETPUIECKOer OMHOMUATIBLHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

TeOpI/IH BepOHTHOCTCﬁ N CTaTUCTHKA

5.1

UucnoBble XapaKTEPUCTHKH CIy4alHBIX BEIMYMH: MaTeMaTHYeCKOe OKHIaHUE,
JUCIIEPCUsl M CTaHAAPTHOE OTKJIOHEHHuE. [Ipumepbl npuMeHeHUs: MaTeMaTH4ecKoro
OKHJaHMs, B TOM 4YHCIE B 33Ja4yax M3 NOBCEAHEBHOM XM3HU. MareMmarmdeckoe
OKU/laHue OMHApHOM cilyyailHOH BenMuMHBI. MaTeMaTHuecKOoe OKUAAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTreMaTu4eckoe 0XKUJaHUuE U AUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOJNBIIMX YHCET W €ro polib B Hayke, mpupojae W olmiecTBe. BriOOpoUHBIif
METO/]I] UCCIIEI0OBAHUN

5.3

HpI/IMepLI HCMIPCPBIBHBIX CJ'Iy‘-I&fIHBIX BCJIIMYHH. Ilonstue 0 IIJIOTHOCTHU




pacnpezneneHus. 3aaauu, IpUBOAAIIME K HOpMaJIbHOMY pactipeaencHuto. [lonstue o
HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUSI

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBONOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIHUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYKIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
JOTUYECKYI0  TMPaBWIBHOCTh  PACCY)KJCHUH; YMEHHE OINEpUpPOBATH
MOHATUSMHU: MHOXECTBO, TIOJMHOYKECTBO, ONEpaIlH HaJl MHOXECTBAMHU;
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
¥ OIMUCHIBATH Tpadbl pa3IUYHBIMUA CHIOCOOAMU; HCIOJIL30BaTh rpadbl mMpH

PEIICHNH 3aJa4

VYmenune ONICpHUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJIO0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
palliOHAJIbHBIM ITOKa3aTCJICM, CTCIICHDL C JIEUCTBUTEIILHBIM IIOKa3aTcJIEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJII, paluOHAJIBHOC YHUCIIO0, HPPANUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
YUCCII; YMCHHEC UCII0JIb30BATh ITPU3HAKU NCIIUMOCTH, HaMMEHBIITHN O6II.[HI>'I
JACIUTCIIb W HAMMCHBIICC 06111ee KpaTHOC, aJIl'OPUTM EBknunga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMHU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, Hp606pa3OBaHI/ISI ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusda, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  u  3X3, omnpeienuTenb  MaTpHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBAThH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPaBEHCTB, pPABHOCWIBHOCTh
ypaBHEHUHN, HEpPAaBEHCTB M CHUCTEM; YyMEHHE peuiaTb YypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I[apaMeTpoOM; HPHUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peaibHON )KU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOMU3BEACHUS, YAaCTHOTO H
KOMIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYYIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUUYCCKOr0 MOJCIHUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKIMiA, JTuHeWHas QYHKIUS, KBagpaTHdHas (QyHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIWHU, TOKa3aTelnbHas W
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
GyHKIMM,  BBIMONHATH  npeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3a1a4 U3 JIPYyrux y4eOHBIX TMPEAMETOB W 3aady W3 peajabHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JABWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJa4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEpAaBEHCTBA M HX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEIO0BAaTh IOJYYEHHOE peUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTaTOB, YMEHHE MOJEIHPOBATh
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apuMeTuyecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE HW3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTPAKAIOIILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHGOPMAIIMI0O C TIOMOIIBI0 TaOMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIe, B TOM YHCJIE€ C MPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHue OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BEPOATHOCTDH CHy‘I&ﬁHOFO COGBITI/IH; YMCHHC BBIYHUCJIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHHST W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (GaKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
NOHATUSMH:  CITydailHas BENUYMHA, pacHpeelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHduss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACTpENCICHUN Il PEUIeHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHUSAMHU: COUYETaHUE, NEPECTaHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUsS 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJEIH M

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHSTUAMM: TOYKa, MpsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJi, TpEXTPaHHBIM Yroi, CKpeuIuBalouuecs NpsMble, MapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX M TUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy MpsSMOW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh MPHU PEIICHUU
3a/1a4 u3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHUE OLEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIATbL (GUIYpbl, 00BEM (QUTYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHpaMHJbl, MPU3MBI, KOHyca, LMIUHIpa, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa INOBEPXHOCTH, CEUEHUs KOHYCa M IWJIMHIPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpAILEHUsA, UX CEYEHUs, B TOM YHUCIIE C IOMOULIBIO NIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(hopMynHpOBaTh OINpeaeSICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoBEpraTh HWX; YMEHHE NPOBOIUTH KiIaccu(UKaLuioo QUryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE (UIYpHI; YMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJI30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPU
pelIeHny 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI01[a1b, 00BbEM) MpPU PEIIEHUH 337a4 U3 IPYruX y4eOHBIX NMPEAMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'E€OMETPUYECKHE BETMUYHHBI
(nmuHa, yrom, miomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
OpSAMOYTIOJbHOTO MapajuleNienuneia, MOUpaMUbl, MNPU3MBblL, UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOoJibHad CUCTEMa KOOPAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMcTOB
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YmMmenue BLI6I/IpaTL MOAXOAIINNH METO IS peuicHuA 3aaa4u; MTOHUMAHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU INPUPOIAHBIX U O6H.ICCTB€HHBIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABJIICHUC 3aKOHOB
MAaTEMaTUKH B UCKYCCTBC, YMCHUC NIPUBOAUTH IIPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUICKON U MUPOBOW MaTeMaTU4ECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypaiibHble u nienbie urcia. [[pu3sHaku TeTMMOCTH TISITbIX YHCEeT
12 Panmonaneupie  umcima. OOBIKHOBEHHBIE H  JICCSATHYHBIC JpOOW, MPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enbsIM nokasarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JlelictButenbHple  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIlbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkinuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApupmeTrueckas 1 reoMeTpudeckas mporpeccuu. Gopmyra CII0KHBIX TPOIIEHTOB
4 Hadana MmaTeMaTn4eckoro aHaimmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskneHne HanOoJIbIIero W HAaMMEHBIIETO 3HaueHUs (QYHKIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Uurterpan
5 MHoxecTBa U JIOTUKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

1. YueOnuku g 10 u 11 xmaccos.
2. TlocoOwmst i1st TOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIIMH IT0 MATEMAaTHKE 33 KypC
CpeIaHEN MIKOJIBI.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Hopwmarusnbsie noxkymeHTol: denepanpHas pabouas mporpamma CpeaHero oOIero
00pa3zoBaHus IO MaTeMaTHKE.

2. Yuebnuku mus 10 - 11 xmaccos.

3. TlocoOwust myist MOATOTOBKH K FOCYJAapCTBEHHOMN aTTECTAIlH 110 MaTEMATHKE 3a KypC
CpeIaHEN MIKOJIBI.

4. HaydHasi, HAy9HO-TIOMYJISIpHAs, UCTOpHYECKast TUTEPATYpa.

5. CnpaBouHble TOCOOMS (PHLIMKIONEANHU, CIOBApHU, CIPABOYHUKU [0 MaTeMaTHKE U
T.IL.).

6. Meronuveckue MOCOOUS TS yIUTEIIS.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 001eodpazoBaTenbHbBIN TOPTAN).

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT DeaeparbHOr0 HHCTUTYTA MEIarOTHUYECKUX U3MEPEHHH).

www.math.ru (MHTEepHET-TIOTIEPIKKA YUUTEICH MAaTEMATHKH ).

www.mccme.ru (cailT MOCKOBCKOTO IIEHTpa HEIIPEPHIBHOTO MaTEMAaTHYECKOTO

o0Opa3zoBaHus).

WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beTMHEHHE METOUCTOB)

http:// mat.1september.ru (caiiT razeTsl «MaremMaTuKa)

10. http:// festival. Iseptember.ru (dhecTuBanb negarorndeckux uae « OTKPBITHII YpOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuaTepHeT - )KypHan «iaocy).

12. www.exponenta.ru (oOpa3zoBaTeabHbII MAaTEMaTHYCCKHUI CalT).

13. kvant.mccme.ru (35eKTpOHHAsE Bepcus )kypHaiia «KBaHT.

14. www.math.ru/lib (snekrponnas maremaTuueckast OMOIHOTEKA).

15. http:/school.collection.informika.ru (eauHas KouteKus UOPOBBIX 00pa30BaTEIBHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanwue 5-11 kmacchr).

17. http://teacher.fio.ru (menarornueckas mactepckas, ypoku B IHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (ImyTeBouTeNb «B Mupe HayKu» AJisl IIKOJbHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupuina u Medoaus).

20. https://siriusolymp.ru/ (caiir Cupuyc, BOLLI).

21. http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « JHIMKIIOTIE NI )
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