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HOACHUMTEJIBHAS 3AIITMCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIIyOJNEHHOTO YPOBHS — SIBISETCS
IPOJIOJDKCHUEM U Pa3BUTHEM OJIHOMMEHHOT'O yU4eOHOTO Kypca yriyOJaEHHOTo YpOBHS HA ypOBHE
cpenHero oobmero oOpazoBaHus. Y4eOHBIM Kypc IMpenHa3HaueH g (QOpMUPOBaHUS Y
00y4JaroluXCcsl CTaTUCTUYECKOW KYJIBTYpPhl U TMOHHUMAHHS POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA Ul U3YUYEHHUs CITydyallHbIX COOBITUH, BEIMUMH U IporieccoB. [Ipu
U3yYeHUH Kypca OO0OTamaroTcsl MPeICTaBICHHUs OOYYalOUIMXCS O METOAaX HCCIICIOBaHUS
M3MEHYUBOTO MHpa, Pa3BUBAETCS MOHMMAHUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHX
METO/JOB IO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HalpaBl€eHO Ha 3aKpEIUICHWE 3HAHWM, MOIY4YEHHBIX MpU
M3YYEHHU Kypca Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUI O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMHU HA BaKHBIX IPUMEPAX, CIHOKEThI KOTOPBIX
MOYEPITHYTHI 3 OKPY’KAIOLIeTo MUpa. B pesyibrare y o0ydaromuxcs T0HKHO ChOPMHUPOBATHCS
IpeJCTaBICHUE O Haubojee yHNOTPEOUTENbHBIX M OOLIUMX MaTeMaTHYECKUX MOJEISX,
UCIIONB3YEMBIX JUISI ONHCAaHUS AHTPOIIOMETPUYECKUX M JAeMOorpadUyecKux BeIHYUH,
MOTPEIIHOCTe B paziuyHble poJia H3MEPEeHMSIX, [UIMTENbHOCTH O0€30TKa3HOW paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B OOIIECTBE. Y YeOHBIM
Kypc sBisieTcsl 0a30i A OCBOEGHUS BEPOSTHOCTHO-CTAaTUCTHYECKHX METOJ/I0B, HEOOXOJIMMBIX
CHEIMAJINCTaM HE TOJIBKO WHXXEHEPHBIX CIELMAIbHOCTEH, HO TaKK€ COLMAJIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHbIE OOIECTBEHHbIE HAyKH B 3HAUUTEILHOW Mepe
MCIIOJIB3YIOT armapar aHajin3a OonblInX JaHHbIX. L{eHTpanbHyt0 yacTh yueOHOIo Kypca 3aHHUMaeT
0o0CyXJeHre 3aKoHa OOJBIIUX YHCeNl — (PYHIaMEHTaTIbHOTO 3aKOHA MPHUPOJbLI, HMEIOIIETO
MaTeMaTHUYEeCKy0 (popMaIn3aimio.

B cootBercTBUM C yKa3zaHHBIMH LENISIMH B CTPYKType ydueOHOro kypca «BeposTHOCTh U
CTaTHCTHKa» Ha yrayOJIEHHOM YpOBHE BBIIEICHBl OCHOBHBIE COJIEp)KaTeNIbHbIE JIMHUU:
«CnyyaifHble COOBITUS U BEpOATHOCTU» U «CiyyaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMHUMO OCHOBHBIX JIMHUH B y4€OHBIN KypC BKIIFOUEHBI 2JIEMEHTHI TEOPUH I'padOB U TEOPUHU
MHOX€ECTB, HEOOXOAUMBIE JIJIs1 TOJTHOLIEHHOTO OCBOEHHs MaTepHaja JaHHOro y4yeOHOro Kypca u
CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

Copnepxanne nuHUM «CiydaiiHble COOBITHS U BEPOSITHOCTH» CIY>)KUT OCHOBOW st
(dbopMHpOBaHUs MTPEJICTABICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMU CITyYaiHbIX
BEJIMYMH. BaykHy10 4acTh B 3TON cofepKaTEeIbHON JIMHUYU 3aHUMAET U3yUYEHUE T€OMETPUUYECKOTO

U OMHOMHANBHOTO paclpefesieHud M 3HAKOMCTBO C UX HENPEPbIBHBIMM aHajoraMu —



MOKa3aTeIbHBIM U HOPMAJIbHBIM pacTpe/IeIICHUSIMHU.

TCMBI, CBA3aHHBIC C HCIIPCPBIBHBIMU CJIy‘IElﬁHbIMH BCJIMYMHAMU W PpacClpCACICHUAMU,
AKINCHTUPYIOT BHUMAHUC 06yqa}0m1/1xc;1 Ha OIMCAaHHUU U HU3YUYCHHUU CHy‘IaI\/JIHbIX SIBJIECHUU C
MIOMOIIIBI0 HENpPEephIBHBIX (QyHKIMH. OCHOBHOE BHUMAaHHE YJIENSACTCS II0KAa3aTeIbHOMY |
HOPMAJILHOMY pacIpeIeICHUsIM.

B yuebHOM Kypce mpeaycMaTpuUBaeTCsS O3HAKOMHUTEIBLHOE W3YYCHHUE CBSI3U MEKIY
CJly4aifHBIMU BEJIMYMHAMU U OTIMCAHHE 3TOW CBSI3HM C TIOMOIIBIO KO PHUIIMEHTA KOPPEISILIUU U €ro
BBIOOPOYHOTO aHallora. OTH 3JEMEHTHI COJCPKaHHUS pa3BHBAIOT TeMy «Jlmarpammbl
pacceuBaHus», U3yUYSHHYIO HAa YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHMsI, U BO MHOT'OM OTIHPAIOTCS
Ha CBEJICHUS U3 KYpPCOB aare0pbl 1 reOMETPHUH.

Emé oqun a5ieMeHT coep KaHusi, KOTOPBIN MpeaiaraeTcsi Ha 03HAKOMUTEIHHOM YPOBHE —
MIOCJICIOBATEIBHOCTD CITyYallHBIX HE3aBHCHUMBIX COOBITHIA, HACTYMAIIIUX B CAHMHUILY BPEMCHH.
O3HakOMJIEHHME C paclpefesieHUEM BEpPOSITHOCTEH KOJIMYECTBAa TAaKUX COOBITHH HOCUT
Pa3BHUBAIOIIMI XapaKTep U SBISIETCS aKTyalbHbIM JJIsl OyAyLIMX a0UTYpPUEHTOB, MOCTYMAIOIINX
Ha yqe6Hme CIICNUAJIBHOCTH, CBA3aHHBIC C 06HICCTB€HHI)IMI/I HayKaMu, IICUXOJIOTHEU U
yIPaBJICHUEM.

Ha u3yuyenue yueOHOTo Kypca «BeposSITHOCTh M CTAaTHCTHKA» Ha YIIIyOJCHHOM YPOBHE
otBoautcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B

HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIIACC

I'pad, csa3ubiii rpad, mytn B rpade: mukiabl U nend. CreneHs (BaJCHTHOCTb) BEPUIUHBI.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnydyaiiHple 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTH YacCTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyualiHble OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu Haj COOBITHSMH: IEepecedeHHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyia ClI0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIly4allHOTO 3KCIIEPUMEHTA.
®opmyna noaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie coOBITHS.

buHapHbIii cily4aliHBII ONBIT (MCTIBITAHKE), YCIIEX U HeyJqada. HezaBucuMble MCIIBITAHUS.
Cepust He3aBUCHMBIX HCIBITAHUN O mepBoro ycmexa. IlepecraHoBku u dakropuan. Ywucio
couetanuil. Tpeyronabauk Ilackans. ®opmyna bunoma HeroToHa.

Cepust HezaBuUCUMBIX wHcnbiTaHui bepuymnu. CnyuailiHelii BBHIOOP W3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacrpesesieHus.
Onepauuy Hajx ciaydyalHBIMM BelduuMHamMu. buHapHas ciywaiiHas BenuunHa. [Ipumepsl
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUAIIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX CllydailHbIX BeluduH. HesaBucumble ciydaiiHble
BeIMUYMHbL. MareMaTHuecKoe OXHJaHWe clydyaiiHOM BenuuuHbl (pacupenenenus). [Ipumepst
IPUMEHEHUS MaTEMAaTUYECKOr0 0’KUJIaHuUs (CTpaxoBaHUe, loTepes). MaTemMaTHueckoe 0)kKHu1aHue
OuHapHO#l ciyyaiiHOM BenMuuHBL. MareMaTHuecKkoe OXXHMJIaHHE CyMMBbI CIIy4ailHBIX BEJIWYMH.
MareMaTHuecKoe 0’KUAaHNE TE€OMETPUYECKOT0 M OMHOMHUAIIBHOTO PACIpeaeICHHM.

Hucniepcusi W CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BETWYWHBI (pacmpenesieHus).
Hucniepcusi OMHapHOW CIydYalHOW BENWYWHBI. MareMaTuueckoe OXHUIAaHUE TPOU3BEIACHUS W
JUCIIEPCUsI CYMMBI HE3aBUCHUMBIX CIIy4alHBIX BEJIWYMH. J(ucniepcust M CTaHAAPTHOE OTKIOHEHHE
OMHOMMAJILHOTO pacrpeneneHus. Jlucnepcuss U CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOTro
pacnpeneneHus.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema YeObimuéBa. Teopema beprymmu. 3akoH O0mbIImx

yucen. BpiOOpouHBIE MeTOj uccienoBaHuii. BbeiOopounbie xapakTepucTuku. OleHHUBaHWE



BEPOSITHOCTH COOBITUS 110 BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIMX TMIOTE3 ¢ IOMOIIBIO
U3YUYEHHBIX PacCIpeIeICHUN.

HenpepeiBable ciydaiinble BennuuHbl. [Ipumepbl. DyHKIUSA IIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacIpeleNeHHe M €ro CBOMCTBA. 3ajadd, HIPUBOIALIME K
[IOKA3aTeIbHOMY pACHpPENEICHUIO. 3ajaud, MPUBOMAIIME K HOPMAJIBHOMY pAaclpeAeiCHUIO.
@OyHKIUS TUIOTHOCTH BEPOATHOCTH IIOKA3aTEIBHOTO pachpeneneHus, (yHKIHUS IUIOTHOCTU
BEPOSITHOCTH HOPMaJIBHOIO pactpezeneHus. OyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIBLHOIO
pacnpeeseHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajaud, NPUBOIALIME K
pacnpenenenuto Ilyaccona.

KoBapuamust aByx ciydaiiHpix BenuuuH. KoapuumeHT IMHEHHOW KOppeNsinuu.
CoBmecTHBIE HaOMIOIEHHS IBYX BeJIU4UH. BbiOopounsblil k03 dunuent koppersiuuu. Pasnuune
MEXJly JMHEHHON CBS3bI0O M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METoJ]

HaMMCHBIINX KBAJPAaTOB.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUAA YYEBHOT'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aWMOJICHCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'Pa)kJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILEMY POCCUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaxX, TEXHOJIOTHUSAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3THUECKOTO MOBEICHMSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH)KEHUI HAyKu W JESTENbHOCTbIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYeCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAst SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUU, PaCCyKICHHH, BOCIPUUMYHBOCTh K MATEMATHYECKUM acleKTam
Pa3TUYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUUECKUE 3HAHUS B UHTEpEcax 3JI0pPOBOTO
u Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyisipHas Gu3ndeckass akTUBHOCTB),
buznyecKoe COBEPIIEHCTBOBAHHE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHUE IICHHOCTH TPYIOJIIOOUS, UHTEPEC K pa3IudHbIM cdepam

npoecCHOHANBHOM AEsITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPHUIIOKEHUSMU, YMEHUE



COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymieir mpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[a4 MaTeMaTHUeCKOI HalpaBIeHHOCTH;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTb 3KOJIOTHYECKOU KyJbTYypbl, INOHUMAHUC BJIHUAHHUA COLHUAJIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpeibl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIIHs Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKpY KaroIel cpeibl, INTaHUPOBaHHE TOCTYIIKOB U OLIEHKU
MX BO3MOKHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, MOHHMMaHHWE MAaTeMaTH4eCKOoW HayKH Kak chepsl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BHUTHA LUBUIIM3allWH,
OBJIAACHHUEC SA3BIKOM MAaTCMaTUKU U MaTeMaTUUECKOU Ky.HI)TypOI\/JI KaK CpCACTBOM IIO3HAHUA MHUPA,

TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbBHOCTE UHAUBUAYAJIBHO U

B TpyIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Joruyeckne AeMCTBUSA:

BBISABJISATE U XapaKTepI/ISOBaTI) CyHIeCTBeHHI)IG HpI/ISHaKI/I MAaTEMATHUYCCKUX 06”I)GKTOB,
NOHSTUM, OTHOIIEHWH MEXIy TOHATUSAMH, (QOPMYJIUPOBAaTh OINpEAENCHUs TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUSA Il 0000IIeHus u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIHpPOBaTh U MPEOOpa3OBBIBATh CYXKJEHUS: YTBEpAWUTEIbHBIE WU
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHbBIC 1 06HH/IG, YCJ'IOBHI)IG;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (pakTax,
JMaHHBIX, HAOMIONEHWSIX U  YTBEPXKICHUSAX, TMpeasnaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JA€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHI)IX U HMHAYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUECHHI 110 aHAJIOTUH;

HpOBOI[I/ITI: CaMOCTOSTCIIBHO I0KA3aTCJIIbCTBA MATEMATHYCCKUX yTBep)K,Z[eHI/Iﬁ (HpSIMI:Ie " oT

MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,



000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HaHOOJIee MOIXOAAINHA ¢ YYETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3zoBrble ucciaenoBareLCKHue AeliCTBHA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOLIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXIly 00 BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYITUPOBATh 0O0OOIIEHNS U BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaAOIIOIEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIABUTATh IPEAINIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX IJI1 OTBETAa Ha BOIPOC U AJIS
peleHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3IMYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (opM
IIPEJICTaBIICHHUS],

CTPYKTYypHUpOBaTh HHPOPMALHIO, IPE/ICTABIATH €€ B pa3IUUHbIX (opMax, MIUTFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

OO0wmenue:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCJIOBUSMH M LEISMHU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOIy PELIEeHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYYEHHBIN pe3ybTar;

B XOJIe OOCYKIEHMsI 3a/JaBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOil TeMbl, MpOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTAaBIISATh CBOU
CYXJIEHUS C CYXXACHUSAMHU JPYTUX YYaCTHHUKOB JUANOra, oOHapy>KMBaTh Pa3InyMe U CXOJCTBO

MIO3HIINH, B KOPPEKTHOU popme HOpMyTUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;



NPEJICTaBISATh PE3yJbTaThl pPEUICHHs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS € YUETOM 3aa4 MPE3ECHTALUU U OCOOCHHOCTEH
ayTUTOPHUH.

PeryasiTuBHble yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEUICHHs C Yy4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTE/JIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENbHBIX IPOIECCOB, HUX PpE3yJbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPH PEUICHUH 33/a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSCHATH MPUIHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS PpE3yJbTaTOB JESITeNbHOCTH, HAaXOIUTh OIIMOKY, J[JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHUMATh M UCMIOJh30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOTHI IpU
pelieHny y4deOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIhbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
MIPOIIeCC U PE3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD) ¥ UHBIE), BBITIOJHSTH CBOO YaCTh PAOOTHI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMHU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAadeCTBO CBOETO BKJAJa B OOUIMHA TPOMYKT MO KPHUTEPHSIM,

c(hopMyIHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI
K xoniry 10 kaacca o0ydarOmuiicss HAYYHUTCS:
CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Tpad, TUIOCKUHN Trpad, cBsI3HBIN rpad, myTh B rpade,
LIeNb, [IUKJI, IEPEBO, CTENIEHDb BEPIUUHBI, JEPEBO CIyYaHHOTO dKCIIEPUMEHTA;
CBOOOIHO OMEpPUPOBATh TOHATUSMHU: CIYYalHBIA OSKCHEPUMEHT (OMbBIT), CIy4aiiHOoe

cOOBITHE, DJIIEMEHTApPHOE CIyYailHOe COOBITHE (DJIEMEHTApPHBIM HMCXOJ) CIyYailHOTO OTBITA,



HaXOAUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSAMU;

HAXOAWTh W (OPMYIUPOBATH COOBITHS: MEpeceueHre, OObEeIUHEHNE TAHHBIX COOBITHIA,
coObITHE, TPOTUBOIIOJIOXKHOE JaHHOMY, HMCIOJb30BaTh JuarpaMmbl Oijiepa, KOOPAMHATHYIO
OpsIMyI0 Ui pelIeHHs] 3ajad, I0Jb30BaThcsi (OPMYIJION CIHOXKEHHS BEpPOATHOCTEH st
BEPOSTHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHI;

ONEpUpPOBATh  IMOHATUSAMH: YCJIOBHAs BEPOSATHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHSI, AEPEBO CIYUYAIHOTO IKCIIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO MpaBUjla YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, MCIONb30BaTh (HOPMYIY MOTHON
BeposaTHOCTH, (popmyny baiieca mpu permenun 3anay, onpeneisTh HE3aBUCUMOCTb COOBITHH 1O
(dopMyJie ¥ IO OpraHU3alMK CIyYaliHOTO SKCIIEPUMEHTA;

NPUMCHSTh WM3yYEeHHBIC KOMOWHATOpPHBIC (QOPMYJBI IS TIEPEUUCIICHUS DSJIEMCHTOB
MHOKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIICHHUs 3aJady 10 TeOopuu
BEPOSITHOCTEN;

CBOOOIHO OIEPUPOBATH MOHIATUSIMH: OWHAPHBIN CIyYailHBIA OMBIT (MCIIBITAHKUE), YCIEX U
Hey/Jaua, HE3aBUCUMBIC MCIBITAHUS, CEPUSl UCIBITAHUM, HAXOJUTh BEPOSATHOCTH COOBITHH: B
CEpUU UCTIBITAaHUI JI0 TIEPBOTO yCIexa, B CepUH UCIBITaHUN BepHyIu, B OMNbITe, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUHOUN COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIIy4aiiHas BEJIMUMHA, paCIpEeIeHNe BEPOSATHOCTEH,
auarpamma pacripesiesieHusi, OMHapHas cily4aiiHas BeJIMYMHa, T€OMETPUYecKoe, OMHOMUAIbHOE
pacrpezieieHue;

ONEpUPOBATh TMOHATUSAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIWYUH,
WCIIOJIH30BaTh TAOJIHIy COBMECTHOTO PacIpeieNIeHUs IBYX CIIyYailHbIX BETUYWH JJIs BBIICICHUS
pacripefiefieHusi  KaXJA0W ~ BEIUYMHBI,  OMPENEICHUS  HE3aBUCUMOCTH  CIy4YalHBIX
BEJIMYMH;CBOOOTHO ONEPUPOBATH MOHSATHEM MAaTEMATUUECKOTO OKUIAHMS CTy4YaHOW BETUYMHBI
(pactpenenenus), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOTO OXUIAHHS TPH PEIICHWH 3a/ad,
BBIYHCIIATh MAaTEMATHYECKOE OXHUAaHUE OMHOMUAIHLHOTO M T€OMETPHUYECKOTO PACIIPEICIICHHIA;
CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: JUCHEPCUs, CTAaHAAPTHOE OTKIOHEHHE CIy4yailHOU
BEJIMUMHBI, TPUMEHSATh CBOMCTBA AMCIEPCUHM CIYYaiiHONH BEIWYMHBI (pacmpeneNeHus) Mpu
pElIeHUH 3a/ay, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TeOMETPUYECKOro u
OMHOMHUAIBHOTO pacrpeaeeHuH.

K xoniy 11 kaacca o0ydarOmuiicss HAYYNUTCS:

BBIUUCIISATH BBIOOPOUHBIE XAPAaKTEPUCTHKKM TIO JaHHOW BBIOOpDKE W  OIICHHUBATH
XapaKTePUCTHKU TEHEPAIbHONH COBOKYITHOCTH JIAHHBIX MO BBIOOPOUYHBIM XaPAKTEPUCTUKAM.

OneHuBaTh BEPOSITHOCTU COOBITUN M TPOBEPSTH MPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bI,



II0JIb3YSACh U3Y4YEHHBIMH PACIPEICIICHUSIMU;

IIPUBOAUTH IIPUMEPHI 3aJad, NPUBOALIUX K IIOKA3aTEIBHOMY pACIPEIECICHUIO, 3a1ad,
NPUBOAALINX K HOPMaJIbHOMY pactipeiesieHuto. OnepupoBarh MOHATUAMU: (DYHKIHS TIIOTHOCTH
BEPOSTHOCTH I1OKA3aTEJILHOTO paclpeieNeHusi, PyHKIUsS IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO
pacripenesieHusi, (pyHKIUS MJIOTHOCTH M CBOMCTBA HOPMAIbHOIO paclpe/ieleHus ;oNpeiesTh

KO3 PHULIMEHT TUHEHHON KOPPETAIMH, BBIOOPOUYHBIN KOI(PDUIIMEHT KOPPEISAIHH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne
n/n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpobHBI
e padoThbI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DJIeMEHTBI TEOPUHU
rpadoB

https://myschool.ed
u/ru/skiv.instrao.ru

Crnyuaiinble
OIIBITHI, CIIy4aiiHbIC
COOBITHUS U
BEPOSITHOCTH
COOBITHI

https://myschool.ed
u/ru/skiv.instrao.ru

Omneparuu Haj
MHOKECTBAaMH U
COOBITHSIMH.
Crnoxenue u
YMHOKEHUE
BEPOSITHOCTEH.
YcaoBHas
BEPOSTHOCTb.
HezaBucumeie
COOBITHS

https://myschool.ed
u/ru/skiv.instrao.ru

ONeMEeHTbI
KOMOMHAaTOPUKHU

https://myschool.ed
u/ru/skiv.instrao.ru

Cepun
MOCJIETOBATEIIbHEIX
HUCITBITAHHH.
Hcnoerranns
bepnysnu.
Curyuaiinblii BEIOOD
13 KOHEYHOM
COBOKYITHOCTH

https://myschool.ed
u/ru/skiv.instrao.ru

Ciyqaiinbie
BEJIMYMHBI U
pacnpeneneHus

14 1

https://myschool.ed
u/ru/skiv.instrao.ru

OBIIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

34 2




11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (ungposbie)
pa3iejioB U TEM Konrpoasueie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
IporpamMmsbl padoTbl padoThI
pecypcsl
1 3aKkoH OOJBLINX . https://myschool.ed
qHCell u/ru/skiv.instrao.ru
DNeMEeHThI
https://myschool.ed
2 MaTeMaTHYeCKOU 6 o
u/ru/skiv.instrao.ru
CTaTUCTUKU
HenpepsiBHbie
CIly4aiiHble
BEJTMYUHBI
https://myschool.ed
3 (pactipenencHus), 4 o
u/ru/skiv.instrao.ru
MOKa3aTeIbHOE U
HOpMaJIbHOE
pacrnpeneneHus
A Pacnpenencuue 5 https://myschool.ed
[Tyaccona u/ru/skiv.instrao.ru
CBsi3b MEXIY
https://myschool.ed
5 CIIy4aliHBIMHU 6 o
u/ru/skiv.instrao.ru
BCIIMYNHAMHU
O60061eHue u
https://myschool.ed
6 CHCTeMaTH3alus 11 1 T
u/ru/skiv.instrao.ru
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 34 1 0
I[MPOT'PAMME




MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KUIACC
Kon
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarta
6 Teopus BeposTHOCTEN M CTaTUCTHKA
6.1 YuTaTh M CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh  MOHATUAMHU:  CpelHee  apudmMeTrHyeckoe,  MeHaHa,
- HauOoJblIee, HAUMEHbILIEE 3HAYCHHUE, pa3MaX MAacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMHU: CIy4YalHBIM 3KCIEPUMEHT (OIBIT) U CIydaiHoe
COOBITHE, 3JEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOMA) CIy4ailHOro
6.3 OIIbITa; HAXOAUTH BEPOSITHOCTH B OIBITAX C PABHOBO3MOXHBIMU CIIy4YailHBIMU
COOBITHSIMH, HAXOJUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B M3YYEHHBIX
CIIy4aiHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh coOOBITHS: TNepecedyeHne U OOBbEeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOIOXKHOE JAHHOMY COOBITHIO;
. M0JIb30BaThCs AUarpaMmMamu Difsiepa U GopMyIsIoi CIIOKEHHs BEpOSITHOCTEH
IIpH pEeLIeHNUH 3a]1a4
OnepupoBaTh NOHATHAMHU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO TMpaBUiIa YMHOXXEHHS, C IOMOIIBIO
JIepeBA CIIy4YalHOTO OTbITA
6.6 [IpumensTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATHAMH: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEPHUS
6.7 WCIIBITAaHUHN, YCIIeX U HeyJaua; HaXOJUTh BEPOSTHOCTU COOBITUN B Cepuu
- HE3aBHCUMBIX HCIIBITAHUNM [0 TEPBOr0O YCIeXa, HaXOJUTh BEPOSTHOCTU
coOBITHI B cepuu ucnbITaHui bepHyu
6.8 OnepupoBarh  NOHATUSAMHU:  CllydaiiHash  BEJIMYMHA, pacHpelesieHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeaciICHUA




11 KUIIACC

Kon
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIEeMOro
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yjabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
CpaBHUBaTh BEPOSITHOCTH 3HAYEHU CIIy4ailiHOM BEJIUYMHBIIO
5.1
pacIpeesIeHUI0 WIH C IOMOILBIO AUarpaMm
OrniepupoBarh NOHSATHEM MATEMATHUYECKOTO 0XKUIAHUS, TPUBOAUTH TPUMEPDI
5.2 TOTO, KaK IPUMEHSIETCS MAaTEMaTH4YEeCKOE 0’KHMJIaHUE CIIy4allHOU! BEJIMYUHBI,
HaxO0JIUTh MAaTEMAaTHYECKOE OXKUAAHUE 110 JTAHHOMY pacIpeaesICHUI0
5.3 HNwmetp npeacTaBiaeHne o0 3aKOHE OOJIBIITUX YHCETT
5.4 Nmets npeacraBineHnue 0 HOpPMaJIbHOM PaCHpeAcIICHHN




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
6 Teopust BeposTHOCTEN M CTATUCTHKA
[IpencraBnenue JaHHBIX ¢ TOMOIIBIO TabMuUIl U nuarpamMM. CpenHee apupmMeTHuyecKoe,
6.1 | menmana, HauOoJbIIee M HAMMEHbBIIEE 3HAYCHUS, pa3Max, JUCIEPCHS U CTAaHAApPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
CryvaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIyYaifHbIE COOBITUS. DIeMEHTapHBIE COOBITHS
6.2 (ucxozsl). BeposdtHocTh citydaiiHOro coObITHSA. BaM30CTh YacTOTHIM BEPOATHOCTH
' coObITHil. CitydaiiHble OMNBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B ONIBITAXC PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUSMHU
6.3 Omnepanuu Hajl COOBITHAMU: IIepeceueHre, 00beJMHEHNE, TPOTUBOIOI0KHBIE COOBITHS.
' Huarpammsl Diinepa. @opmyna caokeHUs: BEpOSATHOCTEN
5.4 VYcinoBHas  BEpPOATHOCTb. YMHOXKEHHME  BEpOSTHOCTEH. JlepeBo  ciydaiiHOro
' skcniepuMmenTa. @opmyra nojHoM BeposTHOCTU. HezaBucumeblie COOBITHS
65 KombunaTtopHoe npasuiio ymHoxkeHus. [lepectanoBku u pakropuai. Yucno coueTaHui.
' Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa
bunapHblii ciydaiiHbli  ONBIT (MCHBITaHWE), ycmex U Heyjnada. HesaBucumbie
6.6 | wucoerranus. Cepust HE3aBUCUMBIX HCIIBITAHUI 10 MepBoro ycrexa. Cepusi He3aBUCHUMBIX
ucnbiTaHui bepHysnm
6.7 CrnydaitHas BenuuuHa. Pacripenenenue BeposTHOCTeW. Jlparpamma pacrmpeneneHus.
' [Ipumeps! pacnpesesieHnit, B TOM YHCII€ T€OMETPUUYECKOEH OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN M CTaTUCTHKA
UucnoBble XapaKTEPUCTHKU CIy4yailHbIX BEIMYMH: MaTeMaTHYeCKOe O0)KHJIaHue,
5.1 JUCTepcusl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
OXKUJAaHMsS, B TOM 4YMCIE B 3aJadyax M3 IOBCEAHEBHOM XU3HU. MaremaTmueckoe




OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BEIWYWHBI. MaTeMaTHYECKOe OXUIAHUE CYMMBI
CIIy4aliHbIX BEJIMYMH. MaTreMaTH4ecKoe 0KUJIaHUE U JUCIEePCUsi FTEOMETPHUUECKOro U

OMHOMMAJIBHOTO paclpeieeHui

3axoH OOJIBIINX YKCEN U €T0 POoJib B HayKe, Mpupoze 1 odmiectse. BoiOopouHslii MeToA

5.2

HCCIIEI0OBaHUI

[Ipumepbl  HENpPEpPHIBHBIX  CIy4YalHbIX  BelW4yuH. [loHATHE O IJIOTHOCTH
5.3 pacmpenenenus. 3a1auu, MPUBOJIAIIKE K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o

HOPMAaJIbHOM pacipeielieHuu




ITPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPETHEI'O
OBIIET'O OBPA3OBAHUA

Kon
MPOBEPAEMOro

TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJbTATaM O0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CPpeAHEro 0o11ero

oOpa3zoBaHus

Brnanenue Merogamu J10Ka3aTeNbCTB, aJTOPUTMAMU pEHICHUS 3a/ady;
yMeHHe GOpMyIHMpOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYJIMPOBKH; MPUMEHSATh HX; YMEHUE (POPMYITUPOBATH
o0paTHOE W MPOTHUBOMIOJIOXKHOE YTBEPXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIyKIUY;
MPOBOAMTH J0KA3aTeNbHbIE PACCYKICHUS NP PELICHUH 3a]a4, OlEHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYXKJIEHUW; YMEHHE OINEepUpOBaATH
MOHSATUSMH: MHOXECTBO, MOJAMHOXKECTBO, OIEpallid HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JjIsl ONUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUW U MPU PEUICHUU 3a/1ay, B TOM YHUCIE W3
JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE OIEpPUPOBATh TMOHATHUAMH: Tpad,
CBSI3HBIN Tpad, AepeBo, MHKI, Tpad Ha TMIOCKOCTH; YMEHUE 3a/JaBaTh U
OMHCHIBAaTh Tpadbl Pa3NUUYHBIMU CIHOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

peHICHUHU 3a1a1

VYMeHue onepupoBaTh NOHATHAMH: HATypaJbHOE YHUCIIO, LEN0€ YHUCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeleM, KOPEHb HaTypaJlbHON CTENEHH, CTENEHD C
paloHaIbHBIM IOKa3aTesIeM, CTENEHb C JIEUCTBUTEIbHBIM MOKA3aTENIEM,
jgorapudm umucia, CHUHYC, KOCHHYC M TaHITE€HC IPOU3BOJIBHOIO 4YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIbHOE YHUCIIO, WPPALMOHAIBHOE YHCIIO,
MHOXECTBa HAaTYPaJIbHBIX, LEJIbIX, PALIMOHATBHBIX, JEHCTBUTEIbHBIX YUCEI;
YMEHHE HCIONb30BaTh MPU3HAKH JIETMMOCTH, HAaWMEHBLIMM 00
JIeUTENbh U HAUMEHbIIIee 0011ee KpaTHOe, anroput™ EBkiinaa npu peniennn
3a]1a4; 3HAKOMCTBO C Pa3JIM4YHbIMH ITO3ULIMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;
YMEHHE BBITIOJIHATH BEIUMCIIEHUE 3HAYSHUI 1 TPpeoOpa30BaHus BBIPAKECHUN

CO CTemeHsMH U Jiorapudmamu, npeodpazoBaHus IpOOHO-PAMOHATIBHBIX




BBIPDOKCHHI; YMEHHE OIEpUPOBATh TOHITHAMHU: TIOCIEIOBATEIHHOCTD,
apudMeTHUIecKasi MPOTrpeccus, TeOMEeTpUIECKas MPOTrpeccusi, OECKOHEYHO
yObIBaromas reoMeTpuuecKas MpOTpeccusi; yMeHUue 3a/1aBaTh
MOCIIEI0BATEIHPHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POpPMYIT;
YMEHHE ONEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMILIEKCHBIC YHCJIa, MOAYJb U apryMEHT KOMILIEKCHOTO 4ucia, ¢opma
3aMMCH KOMIUIEKCHBIX 4uceNl (TeoMeTpUYecKas, TPUTOHOMETpPHYECKas M
anreOpandeckas); yMETh MPOW3BOAHUTH apuPMETHUECKUE ACUCTBUS C
KOMIUIEKCHBIMM ~ YMCJIAMU;  OPUBOJUTH  MPUMEPHl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBATh IMOHATUAMM: MaTpuua 2xX2 u 3%3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBarh IOHATHSAMH: pPalMOHAIbHBIE, WPPALUOHAJIbHBIC,
NoKa3aTesabHbIC, CTENEHHbIE, JOrapugMuyeckue, TPUTOHOMETPUYECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONIEPUPOBAThH MOHATUSIMHU:
TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMA YPAaBHEHMM M HEPABEHCTB, pPAaBHOCHJIBHOCTb YPABHEHHH,
HEPABEHCTB M CUCTEM; YMEHHE PELIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C NOMOIIbIO DPA3IMYHBIX MPUEMOB; pElIaTh ypaBHEHHS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBbI
JUI pellleHus] MaTeMaTMYeCKHX 3aJad W 3aJad W3 pa3IMyHbIX obOiacteil

HAYKH U peaIbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIHNH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIUHM, SKCTpeMyM (QYHKIMH, HauOoJblllee W HaWMEHbLIee 3HAYCHUS
GYHKIIUM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
¢byHKIMHU, TIepBas U BTOpas NMPOU3BOAHAS (PYHKIMH, F€OMETPUYECKUN U
¢u3nyeckuif CMBICH TNPOU3BOJHOM, IepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHHE HaXOJUTh ACHUMMTOTHl rpapuka (QyHKUHU; yMEHUue
BBIUHCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO M KOMITO3ULIUU
(byHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOH K TpauKy QyHKIUU; yMEHUE
HaXOJUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIMN; YMEHUE UCIIOJIb30BaTh
MPOM3BOJHYIO Ul UCCIENOBaHMs (DYHKUMN, HAXOOUTh HaWOOJbIIME U

HAaUMEHbIINE 3HAYeHUS (YHKIMHA; CTPOUTh TpadUKU MHOTOUJICHOB C




UCIIO/Ib30BAHUEM  ammapara MaTeMaTH4EeCKOTO aHallu3a; IPUMEHATH
IIPOU3BOAHYIO [UISl HAXOXKIEHUs HAWIYYLIErO PEIICHUS B IPUKIAJHBIX, B
TOM YHCJI€ COIUAIbHO-9KOHOMHUYECKUX U (PU3MUECKHX 3a/1a4ax; HaXOAUTh
IUIOIIAAN U 00BEMBI (PUTYp C OMOILBIO MHTErpaia; MPUBOIUTH TPUMEPHI
MaTeMaTHYeCKOro MOJEIUPOBaHUsS C MOMOLIbo AupdepeHnnanbHbIX

ypaBHEHUU

YMeHue onepupoBaTh NOHATHAMU: Tpaduk dyHKIMH, oOpaTHas QyHKIIHS,
KOMITO3UIUST (DYHKIMH, JIMHEHHAss (QYHKIWs, KBaJpaTWYHas (QYHKIIHS,
paroHanbHas (YHKIUS, CTeneHHas (YHKIOUSA, TPUTOHOMETPHYCCKHE
GyHKIIMH, OOpaTHbIC TPUTOHOMETPUYECKHE (YHKIIMH, IMOKa3aTeabHas W
jgorapupmuueckas (YHKIHH; YMEHHUE CTPOUTh TpapuKH H3YYCHHBIX
(YHKIUH, BBITIOIHATH MPEoOpa3oBaHus rpauKoB QYHKIIHIA, HCIIOJIL30BATh
rpaduKu JUTsl U3YYEHUS MPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUN 33134
U3 JIPYruX y4eOHBIX MPEIMETOB M 337a4 M3 PEATbHOHN KU3HU; BBIPAKATH
dbopMyIaMy 3aBUCHMOCTH MEX]Ty BEJTMYMHAMU; HCIIOJIH30BaTh CBOMCTBA U
rpaduKyd (QYHKIUN ISl peIleHHs YPaBHEHWH, HEPaBEHCTB M 3ajad C
napaMeTrpamu; u300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA

pELIEHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCJIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3aJla4d U3 00JIaCTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCIIOBHUIO 3aJayd, HMCCIIEN0BATh IIOJYy4YEHHOE pEUICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHUE MOJEIUPOBAThH
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yIbTaT

YMeHue OIICpHUPOBATh MOHATHUAMU: CPCIAHCC apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HauOoJbIIee U HaMEHBIIee 3HaA4YCHUA, pasMax, JUCICPCHA, CTAHIAPTHOC
OTKJIOHCHHUC 4YHCIIOBOTO Ha6opa; YMCHHUE HU3BJICKAaTb, MHTCPIIPETUPOBATH
I/IH(I)OpMaI_II/IIO, MMPEACTaBJICHHYIO B Ta6J'II/II_[aX, Ha AuarpaMmax, I’pa(l)I/IKaX,

OTPAKAIOLLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEICTABIATH




uHpopManui0 C TOMOIIBI TabJWUIl W AWarpaMM; HCCIIEeI0BaTh
CTATHCTHYCCKUE JIaHHBIC, B TOM YHCJIC C MPUMEHCHHEM TIpadHUUeCKuX
MCETOHAO0B U BHGKTpOHHbIX CpeI[CTB; I‘pa(i)I/I‘-IGCKI/I HCCJICA0OBATHE COBMCCTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue OnepupoBaTh IMOHATHAMU: CIy4aWHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTb C MCIIOJIb30BAaHMEM TIpaUUECKMX METOJI0B; INPUMEHATh
GopMysbl CIOXXEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (hOpMyiy IOIHOM
BEpOSTHOCTH, Gopmyiny bepHymu, komOuHAaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBAaTh BEPOATHOCTU peajbHBIX COOBITHI; yMEHHME OIEpPUPOBAThH
NOHATHAMM:  CiIy4ailHas BEIMYMHA, PpACHpPEIEICHHE BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJAaHUE, IUCHEPCHS W CTaHJApPTHOE OTKJIOHEHUE
CillydallHOW  BeJIMYMHBI, (QYHKIMHM  pacupeleNeHuss U IUIOTHOCTU
PaBHOMEPHOI0, IT0KA3aTEIbHOTO U HOPMAJIBHOTO PACIPEACIICHAN; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACHPEICICHUN Ul pEeLICHUs 3a/1ad;
3HAaKOMCTBO C HOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIEIOBaHMI; yMEHHE TPUBOAUTH IPUMEPHI IPOSIBIEHUS 3aKOHA OOJIBIINX
YyHucesl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUpPOBATH
MOHATUSAMM: COYETaHUE, INIEPECTAHOBKA, YMCIO COYETAHHW, YHUCIO
NEepecTaHoOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIE
GbakThl M pacCyXAEHUs JUIsl pelIeHHs 33a]ad; OLICHWBAaThb BEPOSTHOCTHU
peasibHbIX  COOBITHH;  COCTaBJIATH  BEPOSITHOCTHYIO  MOJEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenne OIICpHUPOBATH IIOHATUAMU: TOYKa, mnpsamasd, IIIIOCKOCTBH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHNHA yTia, IJIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIMECS MIPSMBIE, IAPAJUICIIBHOCTD U
NEPIEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, YTOJI MEXKAY MPSAMBIMU, YIOJI
MEXK]Ty MPSIMON M TIIOCKOCTBIO, YTOJI MEKYy MIIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH J0 IIJIOCKOCTHU, PACCTOSAHUC MCKIAY MNMPAMBIMHU, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHE HCIIOIB30BAaTh IIPU PEIIEHUM 3aJad HU3y4YCHHbIC
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KAIOIIET0 MHpPA; CTPOUTh MAaTEMaTUYECKHE MOJEIN C IOMOIIBIO

TCOMETPHUICCKUX MOHATUN H BCJIIMYMH, pC€llaTb CBA3aHHBIC C HHUMU




MPAKTUYCCKUE 3a]adn
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YMeHue omnepupoBaTh MOHATHAMU: IUIOMIATL (GUTYpPBI, 00BEM (GUTYpHL,
MHOTOTPaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mMmapamienenunen, Opu3Ma, OUpaMuaa, (urypa u TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIL
MOBEPXHOCTH NHUPAMUABI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyoa,
HPSMOYTOJIBHOTO Mapajuleenunea, HTHPaMUAbl, HPU3MBI, LWIMHAPA,
KOHyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHs KOHyCa M LWIMHAPA,
napajyieibHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE Iapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IIMHApPA, KOHyca; yMEHHE CTPOUTHh CEYCHHE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (UTYpBl M HOBEPXHOCTH
BpAIICHUs, UX CEYCHUS, B TOM YHCIIE C TOMOUIBIO AJICKTPOHHBIX CPE/ICTB;
yYMEHHE TPHMEHSTH CBOMCTBAa T'€OMETPUYECKHX (UTYp, CaMOCTOSTENBEHO
(bopMyaHpOBaTH ONpECNCHHS U3y4aeMbIX (UTYP, BBIABUTATh THIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX T'€OMETPHYECKUX (QHUTyp, OOOCHOBHIBATH HIU
ONpOBEpraTh MX; YMEHUE TPOBOAUTH KiIacCHPUKAIMIO QUTYp TIO
pPa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE IOMOJTHUTEIbHbIC

MTOCTPOCHUS

11

YMeHue onepupoBaTh TMOHATHSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapaJuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MOMO00Ms, TMOAO0OHBIE (UTYPBI, YMEHUE
pacmo3HaBaTh paBHbIe M MOAOOHBIE (UTYPHI, B TOM YHCIE€ B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUUECKHUE OTHOIICHUS TTPU
peIIeHUN 3aJla4; HAaXOJUTh TCOMETPHUYECKHE BEIMYMHBI ([UIHHA, YTOJI,
TUI0MIA)Tb, 00BEM) PHU PENICHUH 3371249 U3 IPYTUX YICOHBIX IPEIMETOB U U3
peabHOM KU3HU; YMEHHE BBIYUCIIATH T€OMETPUUECKIE BEIMUUHBI (JTMHA,
yTOJ, MJIOMAAb, 00bEM, IUIOMIA/lb MOBEPXHOCTH), HCIONB3Ys H3yUeHHBIS
(GOpMyJIBI ¥ METOJIbI, B TOM YHCJIC: TUIONIA]h TOBEPXHOCTH ITHPAMHU/IBI,
MIPU3MBI, KOHYCa, IIWITUHAPA, TUIOIIa b chephl; 00hEM Kybda, MPSIMOYTOIBHOTO
napaienenumnena, MupaMubl, IPU3MbI, IUJIHHIPA, KOHYCA, I1apa; yMEHUE

HAaXOJIUTh OTHOIIEHHE 00BEMOB MOTO00HBIX (HUTYP
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YMenue ONCpUpPOBATH MOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,

BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,




NPOM3BEACHNE BEKTOpPAa HA YHCIO, pPa3IoKEHHE BEKTOpa Mo Oasucy,
CKaISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJ MEKIY
BCKTOpaMU; YMCHUC UCIIOJIb30BATh BeKTOpHLIﬁ n KOOpHHHaTHbIﬁ MeTOoO OJIs1

pemiCHus TrCOMCTPUUCCKHUX 3aJlad U 3aaa4 APYIrux y‘-Ie6HBIX npeamMcToOB
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YMenue BLI6I/IpaTb HOI[XOI[SIIJ_[I/II;'I MCTOA AJId PCIICHUA 3a/la4r, IOHMMaHHC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHUU HNPUPOAHBIX U OGH.IGCTBGHHBIX
mponeccoB Hu HBHeHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHHUE 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITHM POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAYKH




INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BBIYUCIECHUSA

11 Harypanbhble u nensle uncia. [lpu3Haku 1eIMMoCcTH HesbIX Ynce

1o Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
. OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. J{eHCTBHUs ¢ apuMeTHIeCKuMU
. KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1enbiM nokaszarenaeMm. CTeneHb ¢ pallMOHAIbHBIM NoKa3aTesieM. CBoMCTBa
. CTENEeHU

L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uyucna. [lecaTnynbple U HATypajIbHbIEC JOTaprUPMBbI

HevictButenbHple  4YHucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIE BEIYUCIICHS, TIPABUIIa OKPYTIICHUS, TIPUKUIKA U OIIEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKESHHUNA

1.9 KommuiekcHble uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 [lenble u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB




2.10

YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 QyHKIUHU U TpapUKu
31 Oyaknus, cnocoOwbl 3amanust GyHkiuu. ['paduk dynkummu. B3aumHo oOpaTHbIE
. ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHkumu.
30 [IpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' MakcumMyMbl U MHUHUMYMBI QyHKuuu. HaunOombinee W HaumMeHblIee 3HAYCHHE
(GYHKLIHU Ha IPOMEXKYTKE
33 CrenenHast GyHKIUS ¢ HATypaJIbHBIM U LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
- CaoticTBa U rpaduK KOpHs N-Oi CTEHEHH
3.4 Tpuronomerpudeckne QyHKINN, X CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKIINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbLHOCTH, CIIOCOOBI 3aaHUs [TOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmysa CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOU3BOAHON K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoxeHue HanOoOJbIIEr0 W HAMMEHBINEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka




I'eomeTpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIlEHUS

7.5 KoopauHats!l 1 BEKTOPBI




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa u Havana
MaTeMarnyeckoro ananuza:10-11 kimaccel: 6a30BbIi U yriTyOneHHBIH ypoBHH: YueOHUK/IIILA.
Anumos, FO. M. Konsirun, M.B. TkaueBa u jp. - - Mocksa: [Ipocsemienue, 2025
Matemaruka. BepositHocTh U cratuctuka. 10 kinacc: 6a30Bbli U yIiTyOJIEHHBIM YPOBHHU:
yueOHoe nocooue/ A.E. bynumosuu, B.A. bynberaes- crep.- Mocksa, [Ipocsemnienue, 2025
Matemaruka. BepositTHoCTh U cTatuctuka. 11 kiaacce: 6a30Bblii U yIiTyOJICHHBIH YPOBHU:
yaeoHoe mocobue/ A.E. byaumouy, B.A. Bynsraes- 3-e u3a., crep.- Mocksa, [Ipocsenienne,
2025

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

YMK k yueOHUKY

Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT0 aHallu3a, reomeTpus. Anredpa 1 Hayasa
MaTemarudeckoro ananusa:10-11 kiaccel: 6a30BbIi U yriayOneHHbIH ypoBHU: yaeOHUK/LILA.
Amumos, FO. M. Konsrun, M.B. Tkauesa u ap. - 13-e u3z. crep. - Mocksa: [Ipocserienue,
2025

Matemaruka. BepositHOocTh U cTatucTuka. 10 kinacc: 6a30Bbli U yIiTyOJI€HHBIN YPOBHU:
yaeoHoe mocobue/ A.E. byanmosuy, B.A. Bynsraes- 3-e u3., crep.- Mocksa, [Ipocsernienue,
2025

Martemaruka. BeposTHOCTh U cTatuctuka. 11 kmace: 6a30BblIii U yTrIyOJNeHHBIH YPOBHHU:
yaeoHoe mocodue/ A.E. byaumosuy, B.A. Bynsraes- 3-e u3., crep.- Mocksa, [Ipocsenienue,
2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://myschool.edu/ru/skiv.instrao.ru



