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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro ypOBHS Ha ypOBHE
cpeaHero oomiero oOpa3zoBaHMsA. Y4eOHBIH Kypc MNpeaHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCsl CTAaTUCTUYECKOW KYJIbTYpPhl M IOHMMAaHUS PpOJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA [T M3yYeHUS CITyYaiiHbIX COOBITUH, BETMYUH U IIporieccoB. [lpu
U3y4eHUM Kypca OO0OramarTcs IpeACTaBIeHUs] OO0Yy4YarolMXCsi O METOAAX MCCIeI0BaHUs
U3MEHYMBOTO MHpA, Pa3BUBAECTCA I[OHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKUX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanue y4eOHOrO Kypca HalpaBIeHO Ha 3aKpelyIeHHe 3HAHUHM, MOJyYEHHBIX MpU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHbIX BEJIMYMHAX M B3aMMOCBA3SIX MEXIYy HUMH Ha BaXXHBIX IIPUMEPAX, CEOKEThI KOTOPBIX
HOYEPIHYTH U3 OKPY’KaloIiero mupa. B pesynprate y o0ydaronmxcst JOKHO ChOPMUPOBATHCS
npecTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHX MOJAENX,
UCMOJNb3YeMbIX /ISl  ONUCaHMS AHTPOINOMETPUYECKUX M JeMOrpaUyecKux BeJIUYMH,
NOTPEIIHOCTE B Pa3UYHBIE pOJA W3MEPECHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKHUX YCTPOICTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUI U IIPOIIECCOB B 00IIeCTBE. Y UeOHBIH
Kypc sBIsieTcs 0a30il s OCBOCHMS BEPOSITHOCTHO-CTATHUCTUYECKUX METOJI0B, HEOOXOIUMBIX
CHEUAJINCTaM HE TOJbKO WHXXEHEPHBIX CIELHMAJIbHOCTEH, HO TaKK€ COLMAIbHBIX U
MICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAayKH B 3HAYUTENIBHON Mepe
MCIIOJIB3YIOT allapar aHajau3a OoiblInX JaHHbIX. L{eHTpanpHyt0 yacTh y4eOHOro Kypca 3aHHMaeT
o0CyX/leHue 3aKoHa OONbIIUX YHceld — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOAbI, HMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anmio.

B cooTBercTBUUM € yKa3aHHBIMU LIEJIIMH B CTPYKType yueOHoOro kypca «BeposTHOCTH u
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTEIbHbIE JIMHUU:
«Cny4aifHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrMO OCHOBHBIX JTMHUI B y4€OHBII Kypc BKIIFOUEHBI DJIEMEHTHI TEOpUH I'padOB U TEOPUU
MHOX€ECTB, HEOOXOMMBbIE JJIs1 TOJTHOLIEHHOTO OCBOEHUS MaTepHualia JaHHOTO y4yeOHOro Kypca u
CMEXHBIX MaTeMaTHYECKUX YUYEOHBIX KYpPCOB.

Copnepxanne nuHUM «CiydailHble COOBITHS M BEPOSITHOCTH» CIYKUT OCHOBOW ISt
(bopMHpOBaHUs MTPEICTABICHUN O paclpeIeIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMHU CITy4aifHBIX
BEIMYMH. BaXkHy!0 4acTh B 9TON COAEPKATEIBbHON JIMHUYU 3aHUMAET U3yUYEHUE TE€OMETPUIECKOTO
U OMHOMHUANBHOTO paclpeieNieHuii M 3HAKOMCTBO C UX HENPEPbIBHBIMU aHaJlOraMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PaclpeIeICHUSIMH.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YalHBIMH BEIMYMHAMU WU PaACHPEICIICHUSMU,
aKIEHTUPYIOT BHHUMaHHE OOYyYaloIIUMXCs HAa OMHCAHWU W H3YYEHUHM CIIy4yalHBIX SIBICHUH C
MOMOIUIbI0 HemNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMAaHHE YHAEISETCS MOKa3aTelbHOMY U
HOPMaJIbHOMY PacHpeeICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE HM3YYCHHUE CBS3H MEXKIY
CIIydyaifHBIMU BEJIMYMHAMU U OTIMCAHHUE 3TOU CBSI3H C TIOMOIIBIO KO PHUIIMEHTA KOPPEISILIUU U €ro
BBIOOPOYHOIO aHajora. OTH 3JEMEHThl COAEPKaHUS Ppa3BUBAIOT TeMy «Jlnarpammbl
pacceuBaHMsI», U3yYEHHYIO Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMsl, U BO MHOI'OM OMUPAIOTCS
Ha CBEJICHUS U3 KYpCOB ajreOpbl U T€OMETPHUH.



Emé oaun sneMeHT copep:kaHusl, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHM, HACTYNAIONINX B €IUHUILY BPEMEHHU.
O3HakoMJIEHUE C paclpe/elICHUEM BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Y4eOHble CIEHIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHHIMU HAyKaMH, IICUXOJIOTHEH U
yIpaBJICHUEM.

Ha wmsydenne ydeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» HA YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ublii rpad, mytu B rpade: mukibl U nend. CreneHb (BaJIGHTHOCTh) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITUH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSMHU.

Onepauuu Haj COOBITHSMH: IEepecedeHue, 00beIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl10KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Dopmyna baiieca. HesaBucumbie coObITHS.

buHapHbIii cilydaiiHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHUMBbIE UCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna obunoma HeroToHa.

Cepusi HezaBucuMbIX wucnbiTaHuil bepuymmu. CnyualiHelii BbIOOp U3 KOHEYHOMH
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacripezesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM 4HCiie TeOMETPUUECKOe U OMHOMHAIBHOE.

CoBMecTHOE pacnpeleNeHHe JBYX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BeIMUYMHbL. MareMaTHuecKoe OXHJaHue clydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
IPUMEHEHUS MaTEMAaTUYECKOr0 0’KUJIaHuUs (CTpaxoBaHUe, loTepes). MaTemMaTHueckoe 0)kKHM1aHue
OuHapHO# ciyyaliHOH BenMuuHBI. MaremMaTHyeckoe O0XKMJaHHE CyMMBbI CIyYalHBIX BEJIWYMH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeAeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Hucniepcusi OMHapHOW CcilydyailHOW BENWYUHBI. MaTeMaTuueckoe OXKWJaHWE IMPOU3BEICHUS U
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CITy4alHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHHE
OMHOMMATIBHOTO pactpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacnpeneneHus.

11 KJIACC

HepasenctBo UYeOwiméBa. Teopema YeObmuéa. Teopema bepHymnn. 3akoH O0mbIIMX
yucen. BpiOopounslif meron wuccinenoBaHuil. Bribopounsle xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIINX TUIIOTE3 C MOMOUIBIO
W3YYEHHBIX paclpeleICHNN.

HenpepeiBable ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIMA IUIOTHOCTH BEPOATHOCTHU
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
MIOKA3aTeNbHOMY PACHpPENENICHHUI0. 3aJadd, MPUBOIAIIME K HOPMAJIbHOMY PACIpPEAEICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEILHOIO pacHpeieneHus, (YHKLIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeieHus. OyHKIMsa IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajauu, HPUBOASIIUE K
pacnpenenenuto Ilyaccona.



KoBapuanmst nByx ciydaiHplx BenuunH. KospduimeHT nuHEHHOW KOppemsIuu.
CoBmecTHBIC HAOMIOIEHUS BYX BeIHUMH. BoiOopounsiii koahdunuent xoppensiuuu. Pasnmuune
MEXIY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHKA» (YTJIYBJEHHBIV YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIeCTBa, MPEJICTABICHUE O MaTeMAaTHMYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkTaHCKON MICHTHYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUW B
JIpYTUX HayKax, TEXHOJIOTHUSAX, cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKHM U JESTENbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOTO BKIIaJa B IOCTPOCHHE
YCTOHYHUBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUU, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsipHas Qundeckas akTUBHOCTD),
(bu3HIecKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
pohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTeMaTUKON W e€ MPHIOKECHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
II00ATEHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTEMaTHIECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeibl, TJIaHUPOBAHHUE IMTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUH JIsl OKPYKAIOIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTHYECKONH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOM KyJIbTYypOU KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsl 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

BOCIIPUHUMATh, (HOPMYJIMpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuUs B (pakTax,
JNAHHBIX, HAONIOMACHUSIX W  YTBEPXKACHHUSAX, TNpemjiaraTb KPUTEPUH JUISl  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTeICTBA MATEMATHUYECKUX YTBEPKICHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HanboJIee MOIXOAIUN C YYETOM CAaMOCTOSATEIBLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UIINIO0, MHCHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSTENIbHO (hOpMYyIUPOBaTH 0OOOIICHNS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Patora ¢ undopmaunmeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pELIeHUs 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATH €€ B Pa3IMYHBIX (popMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS B COOTBCTCTBHHM C YCIOBHSAMHU M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUSA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAAEMOW TEMBbI, POOJIEMBI,
pelaeMoi 3a/auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBISATh CBOU
CYXJICHUS C CY)KICHUSMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YUe U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HUCcCJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMU IMO3HABATEJIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHWH 33Jayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa €N U YCIOBUSIM, OOBSCHATH MPUUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITeIbHOCTH, HAaxOIUTh OIIMOKY, JaBaTh OLIEHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn y4eOHbIX 3a/ay, NpPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMi0 COBMECTHOM pPabOTHI, paclpelneisaTh BHIbI paboT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HHBIE), BBIITOJIHATH CBOIO YaCTh pa0OTHI M KOOPIMHUPOBATH CBOU ACHCTBUS C APYTUMU
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOMIMIA MPOXYKT MO KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDI

K xonmy 10 kj1acca o0yyaromuicss HAyYUuTC:



CBOOOJIHO OTEpUPOBATh MOHATUSAMU: Tpad, TIOCKHUM rpad, CBA3HBIN rpad, nyTh B rpade,
LIeNb, LIUKII, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOZHO OIMEPUPOBATh TOHATUSMHU: CIYYalHBIH O3KCHEPUMEHT (OMBIT), CIydaiHOe
coObITHE, AJIEMEHTapHOE Ciy4ailHOe COOBITHE (RJIEMEHTApHBI HMCXOMA) CIIYy4YailHOTO OIbITa,
HAXOJUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU;

HAXOIUTh U (POpPMYTUpPOBATH COOBITHS: NEepeceueHue, OObEIMHEHUE TaHHBIX COOBITHH,
coObITHE, TPOTUBOIIOJIOXHOE JIaHHOMY, MCIIONb30BaTh JuarpaMmbl OWjepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHHs 3ajad, I0JIb30BaThCsl (HOPMYNION CIOXKEHUS BEPOSTHOCTEH s
BEPOSITHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

OIEpUpPOBaTh NOHATHUSAMHU:  YCIOBHAasi BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITH C
MOMOIIBIO MpaBUjia YMHOXKEHUS, JE€PeBa CIy4ailiHOTO OIbITA, MCIOIB30BaTh (HOPMYILY MOTHON
BeposaTHOCTH, (popmyny baiieca mpu pernenun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

NPUMEHATh HM3YYCHHBIE KOMOWHATOPHBIE (DOPMYINBI ISl TIEPEUMCIICHUS DJIEMEHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUN CIIy4allHOTO OIbITa, pEIICHUs 3aJady 10 TEOpUu
BEPOSITHOCTEN;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (UCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMBbIC HCIBITAHHS, CEPHsl MCHIBITAHUN, HAXOAWTh BEPOSATHOCTH COOBITHH: B
CEpUU UCTIBITAHUI JI0 TIEPBOTO yCIexa, B CEpUH UCIBITAHUN BepHyIin, B OMBITE, CBI3aHHOM CO
CJIlydaifHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CllydaliHasl BEJIMUMHA, paCIpEeIeHNE BEPOSATHOCTEN,
quarpamma pacrpesiesieHusi, OnHapHasi cilydaiiHas BeJIMYMHa, T€OMETPUYEecKoe, OMHOMHUAIbHOE
pacrpezieieHue;

ONEpUPOBaTh TMOHATHUSAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
MCIIOJIb30BaTh TAaOJIUIy COBMECTHOI'O paclpeiesieHUs ABYX CIy4YallHbIX BEJIMUUH AJIs BbIACICHUS
pacmpeneneHus — KaXA0W  BEIUYMHBI,  ONPEAETCHUS  HE3aBUCHUMOCTH  CIy4ailHBIX
BEJIMYMH;CBOOOTHO ONEPUPOBATH MOHSATUEM MATEMATUYECKOTO OKUAAHUS CTy4yaifHONM BETUYHHBI
(pacpenenenus), MPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO OXUIAHHS TMPH PEIIeHUH 3a/ad,
BBIUMCIISTh MaTeMaTHUYECKOE OKUAaHHE OMHOMHUAIBHOIO M F€OMETPUYECKOrO PACIpeIesICHU;
CBOOOJHO ONEpUPOBATH MOHATUSMHU: JTUCHEpPCUs, CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON
BEJIMUMHBI, TPUMEHSATh CBOMCTBA AHMCIEPCUHM CIYYaiiHONH BEIMYMHBI (pacmpeneNieHus) Mpu
pEIIEHNN 3a/ad, BBIYMCIATH TUCHEPCUI0 M CTAHIAPTHOE OTKJIOHEHHE TI'E€OMETPUYECKOro U
OMHOMHUAIBHOTO pacnpeeseHui.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

BBIUUCIISATH BBIOOPOUHBIE XAPAKTEPUCTHUKKM TIO JaHHOW BBIOOpKE W  OIICHHUBATH
XapaKTePUCTUKU TEHEPAIbHONW COBOKYIHOCTH JAHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M TPOBEPSATh MPOCTEHIINE CTATUCTHYECKHE TUIOTE3bI,
MOJIb3YACh U3YUYEHHBIMH PacpeIesICHUIMU;

MPUBOAUTH MPUMEPHI 3aJay, MPUBOIALIUMX K IMOKA3aTEIbHOMY paclpe/lefIeHUI0, 3aaad,
MPHUBOANINX K HOPMAIBHOMY pactpeneicanio. OnepupoBarb MOHATUSIMU: (PYHKIUS TUIOTHOCTH
BEPOATHOCTH MOKA3aTeNIbHOTO paclpeneaeHus], GyHKIHS IIOTHOCTH BEPOSITHOCTH HOPMAJIBLHOTO
pacnpezneneHusi, GyHKIMS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO paclpeaeseHUs;onpeaesiTh
KO3 PHUIMEHT TUHEHHOU KOPPETALMH, BEIOOPOUHBIN KOI(PDUIIMEHT KOPPETSALIHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
2 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. CII0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTebHbIX UCIIBITAHUI.
) Ucnpiranusa beprnynnmu. CiyuaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUMHBI U paclpeeIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne /it HaunmMeHoBaHMe pa3je/ioB U TeM Kourpoasusie  paxruseckie (uudpossbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
3aKoH OOJIBIINX YUCE )
2 DJIEMEHTBl MaTEMAaTUYECKON CTaTUCTUKH
HenpepsiBHBIE ClTydaliHbIE BETMYUHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJIbHOE pacrpeeneHus
4 Pacnpenenenne Ilyaccona 2
CBsi3b MEXy CIIy4allHBIMHU BEJITMYUHAMH 6
O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 Yurtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTh MOHATUSIMU: CcpeaHee apudmMeTuyeckoe, MeAHaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3Max MACCHUBA YMCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATUSAMU: CIIy4alHBIN SKCIIEPUMEHT (OMBIT) U CIydaitHOe
coObITHE, IEeMEHTapHOe COOBbITHE (PMEMEHTApHBIN HCXOJ) CIy4ailHOro
6.3 ONBITa; HAXOAWTb BEPOATHOCTH B ONBITAX C PABHOBO3MOXXHBIMU
CIIy4ailHBIMU COOBITUSIMU, HAXOJIUTH U CPABHUBAThH BEPOSTHOCTU COOBITUMN
B M3YUYEHHBIX CITy4YalHBIX dKCIIEPUMEHTaX
Haxomute u dopmynupoBaTh coOBITHS: TepecedeHre U OObeAMHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO;
' MONIb30BaThCA  JOuarpamMMamMu  Difmepa U QOpMynol  cloKeHus
BEPOSITHOCTEN MpHU PEIICHUH 3a7a4
OnepupoBaTb MOHATHSMM: YCJIOBHAasi BEpPOSITHOCTh, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOAWTh BEPOSTHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUSMU: UCTIBITAHUE, HE3aBUCUMBIE MCTIBITAHUS, CEpUs
6.7 WCIBITAHUH, YCTIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITHII B cepuu
' HE3aBUCHUMBIX HUCIBITAHUH 110 MEPBOTO yCIeXa, HaXOAUTh BEPOSTHOCTH
COOBITHH B CepUU UCTIBITaHUI bepHymimn
6.8 OnepupoBaTh MNOHATHSAMHU: CiIy4yailHasi BeJIWYMHA, paclpeiesieHHue
' BEPOSITHOCTEM, TnarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTaThl 0CBOCHHUSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeIHero o01mero 00pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHUBaTh  BEpPOSITHOCTM  3HAYEHHUM  CIy4yalHOM  BEJIMYHHBIIO

pacripeiesIeHUIO HIIA ¢ TIOMOIIBIO IHarpaMm




OHepI/IpOBaTB MOHATHUEM MATCMATUYCCKOTO OXWIAAaHUA, J[IPUBOAUTH
IMPUMEPHI TOI'0, KaK IIPUMCHACTCA MAaTEMATUYCCKOC OKUIAaHNE CHy‘l&ﬁHOﬁ

52 BEJIMYMHBI, HAaXOJUTh MAaTEMaTHYEeCKOE OKHUIaHUE 10 JIaHHOMY
pacrnpeeseHUIo

5.3 HmeTsb npencTaBieHne o0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMaIbHOM pacrpeaeeHun




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon
6

6.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBnenne JaHHBIX ¢ T[OMOIIbIO Tabmunm wu  jguarpamm.  CpenHee
apudMeTHYeCKoe, MeIWaHa, HauOoJblllee W HaWMEHbIIEe 3HAYEHUs, pa3Max,
JUCIIEPCHS U CTaHAAPTHOE OTKJIOHCHHE YHCIOBBIX HAOOPOB

6.2

CrnyuvailHble 3KCHEpPUMEHTHI (OMBITBI) M Cly4ailHble COOBITHA. DJIeMEHTapHbIE
coObiTus  (MCXOmBl). BeposSTHOCTH CIIy9alHOTO COOBITHSA. bBIM30CTH YacTOTHIA
BEPOATHOCTH COOBITUN. CllydaifHbI€ OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
coObITUSIMH. BepoATHOCTH COOBITHIA B OMBITaXC PABHOBO3MOXKHBIMU dJIEMEHTAPHBIMH
COOBITUSIMH

6.3

Onepauuu Haja COOBITHSIMM: I€pEceUeHHe, OOBbEIUHEHHE, IPOTUBOMOIOKHBIE
coObITHs. [lnarpammsbl Ditnepa. @opmyiia ClIOKEHUS] BEPOITHOCTEH

6.4

6.5

YcnoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBO  Ciry4allHOro
skcniepuMmenTa. @opmyna nosiHoH BeposiTHOCTH. HezaBucrumbie cCOOBITHS

KomOunatopHoe mnpaBuino ymHOxeHUs. IlepecranoBkun u ¢akropuan. Yucno
coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa

6.6

bunapHblii ciyyaliHplii OmbIT (MCHBITaHHWE), ycnex M Heynada. HesaBucumble
ucnelTanusd. Cepusi HE3aBUCHMBIX HCHbITaHMM g0 mepBoro ycmexa. Cepust
HE3aBUCUMBIX UCIBITAHUN bepHymm

6.7

Crnyuaiinas BenmuunHa. Pacnipenenenne BeposiTHocTel. J(uarpamma pacrpeneneHus.
[Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUATBHOE

11 KJIACC

Kon

5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

UucnoBble XapaKTEpUCTUKH CIy4alHBIX BEIWYHMH: MATEMATHYECKOE OKHJIAHUE,
JUCIIEPCHUS U CTAaHIapTHOE OTKJIIOHEHHUE. [IpuMepsl IpUMEHEHUsT MATEMAaTUYECKOTO
OKMJIaHHs, B TOM YHUCJIE B 3a/Ja4ax U3 IOBCEIHEBHOW XM3HU. MaremaTuyeckoe
OXKu/laHue OMHApHOU CilyyailHOI BemMYMHBL. MaremMaTuyeckoe OXHJIaHHE CYyMMBbI
CIIy4alHBIX BEJIMYMH. MaremMaTu4ecKoe OKUIaHUE U JUCIIEPCUS T€OMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacIlpeesIeHH

5.2

3aKkoH OONBIIMX YHCEN U €ro poiib B Hayke, Mpupojae u oodmiecTBe. BriOopouHsbIii
METOJ UCCIIEOBAaHUN




IIpuMepsl HENpepbIBHBIX — CIy4alHbIX BeMWYMH. [loHsTHE O IUIOTHOCTH
5.3 pacnpezeneHus. 3aaadu, IpUBOIALIME K HOPMAJIBHOMY pacnpenenceHuro. llonarue
0 HOpPMaJIbHOM paclpeaeIeHUN



ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELIEHUS 3ajady;
yMeHue ¢GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IpPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POpMYIUpOBaTH
0o0paTHOE U IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIIONb30BaTh METOJ MaTeMaTHYECKOM HWHAYKLUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHMsS TIpU pEUIeHUH 3aj]ad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCyKICHWH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
OINepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HaTypalbHOE YMCIIO, 1EJ0€ YHCIIO,
CTETICHb C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENICHH, CTCIICHb
C palMOHAIBHBIM  TOKAa3aTeleM, CTeNneHb C JACHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dY#Wcia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJIO, palOHAIbHOE YHCIIO,
HppaloOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palioHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaTh
IMpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTCIIb 1 HAUMCHBIICC
olmiee KpaTHOE, alropuT™M EBKiIHIA MPU pelieHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMH ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTENEHsAMH W Jorapudmamu, mpeoOpa3oBaHUs JAPOOHO-pAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHC OIICPpHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,

apudMeTHIecKas POTPecCusi, TeOMETPHYECKas TPOTrpeccus, 0ECKOHETHO




yObIBaroIasi ~ reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb H apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apuU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMHU: (yHKUHUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMHU, HauOOoJIbIlIee U HaUMEHbIIIee 3HAUCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
GbyHKIMM, 1iepBasi U BTOpasi Mpou3BoaHAs (QYHKIMU, TE€OMETPUUYECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeneIEHHbINR
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauOOJbIINE W HAMMEHBIIWME 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKi MHOTOWIEHOB € HCIOJIb30BAHUEM amlapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO MJI HAXOXKIEHUS HaWIydIlEero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-D)KOHOMHUYECKUX H

buznyYecKuX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO




HHTCErpaina; MpuBOAUTE INPUMEPLI MATEMATUYCCKOI'O0O MOACIIMPOBAHUA C

OMOIIIbI0 T PepeHIInATBHBIX YPaBHEHUN

YMmeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHblE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIUH; yMEHUE
CTpOUTH TpaduKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUSA
rpaduKoB (PYHKINH, HCHIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKIMH IS peleHUs
YpaBHEHHIA, HEpPAaBEHCTB M 3alady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C HCIOJIb30BAHUEM alIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBath MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHECHHEM TpaPuIeCKUX
METOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaOMIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposATHOCTH, popMyiy bepHymin, komOUHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYWHA, pPaclpelesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAAaHWEe, JHUCIECPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIyuallHOW  BEJIMYMHBI, (YHKIMH PACHpeleNieHUs] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACHpPEACICHUNA IS
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUIN; yYMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSTh KOMOMHATOPHBIE (PAKTBI U PACCYXKACHHUSI TSI pEIICHUs 3a71a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTart

VYMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHH yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, YroJl MEXKIY HPSIMOHW M IIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKUX MOHITHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPAaHHHK, NPAaBUJIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHUKA,
KyO, mapajienenunen, npusMa, NUpamMpaa, (GuUrypa U IMOBEPXHOCTD
BpaIlleH!s, MWIMHIAP, KOHYyC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajuiesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyca, IIapa, pa3BEéPTKa IOBEPXHOCTH, CCUCHUS KOHYCa W LWIMHIPA,
IapaJuleJIbHbIE OCH WIA OCHOBAaHHUIO, CEYECHHME 1Iapa, IUIOCKOCTH,
Kacaromascss cepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
MHOT'OTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYECHHUs, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynUpOBaTh ONpPEAEICHUs U3ydaeMbIX (Uryp, BbIIBUIAaTh FMIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OlpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuoo ¢uryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIHHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHUEe MMOA0OMS, MOM0OHBIE (UTYPBI;, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHAUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
I0MIaib, 00BEM) MPH PEHICHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUSCKUE BEITHUUHBI
(nmvHA, yTON, MJOoWAaAb, O00BEM, MJIOMIAAb TMOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHMCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4eOHbIX

npeamMecToOB
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YMeHue BuIOMpaTh TMOAXOANIMN METOA Ui peUIeHUs 3a]auu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INIPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna v BEIYUCICHUS

11 Harypanphsle u nenble yncna. [Ipu3Haku 1eIMMOCTH HETbIX YUCeT

12 Pammonanbupie uncia. OOBIKHOBEHHBIE M JIECATHYHBIC JAPOOM, MPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHu. JlelicTBHs ¢ apupMeTHUSCCKIMU
' KOPHSIMH HAaTypaJibHOM CTeIEeHH

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeNeM.
. CBoiicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucina. JlecaTuunble ¥ HATYpaIbHBIE JTOTapUPMBbI

JlelicTBuTenbHbIE 4YHClIa. ApuUMeTHYECKHE oOmepaluu ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmkEHHBIE BBIYMCICHUS, TpPaBWJIA OKPYIJICHHS, TNPHKHIKA WU
OLICHKA Pe3yJIbTaTa BEIYUCICHUN

1.8 ITpeoOpa3oBaHue BoIpaXKeHUH

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUECKIE YPaBHEHUS

2.5 Llenbie 1 qpOOHO-pAIOHATBHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [Toka3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

210  VYpaBHeHwus, HEPABEHCTBA U CUCTEMBI C TApaMETPaMU

2.11 Marpuia cucteMbl IMHEHHBIX ypaBHEeHHI. ONPEAeIUTeNIh MaTPHUIIBI
3 OyHKIIUU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yérneie n HeuétHele pyHkuuu. Ilepuoanueckue GpyHKIuM
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIHU HAa IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe TPOU3BOIHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmnucatesbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPHI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147384
Bnageney Ceupuaosa Japba MBaHoBHa
OeicTevTened C 19.09.2025 no 19.09.2026



http://www.tcpdf.org

		2025-10-08T12:45:12+0500




