


MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro kypca «BeposSTHOCTP W CTaTUCTHUKa»
6a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYJApPCTBEHHOTO OOpPa30BAaTENBHOTO CTaHJApTa CpPEIHEro
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
NPEAbIBISIEMbIX K MaTeMaTHUYE€CKOMY OOpa30BaHUIO, U TPAAMIMI POCCUUCKOIO
oOpa3zoBanusi. Peanuszanus nporpaMMmbl 00€CII€UMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHIIUSIMHU, COCTaBIISIOIIMMU OCHOBY JJIsi CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHusl, LIETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YYaIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYyebnsiii Kypc «BeposiTHOCTh M cTaTUCTHKa» 0a30BOTO YPOBHS SIBIISETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOW mKombl. Kypc mpemnHaszHadeH mjisi (GOpPMHPOBAHUS y OOYyUYaIOIIUXCS
CTaTUCTUYECKOW KyJbTYpPbl M TIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yYEHHs CIy4yalHbIX COOBITHH, BEJIMYUH U
npouieccoB. IIpu u3yueHunu kypca oOoramiaroTCs NpPEICTABICHUS YYaIIUXCS O
METOIaX UCCIEIOBAHUS U3MEHYNBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MaTEeMaTUYECKMX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

ConepkaHue Kypca HanmpaBJ€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX MpU
M3YYEHHHU Kypca OCHOBHOM IIKOJbI M HA PA3BUTHUE MPEICTABICHUN O CIyYalHBIX
BEJIIMYMHAX M B3aWMOCBA34X MEXIYy HHMH Ha BaXHBIX IPUMEPAX, CHOXKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAOIIETO0 MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BbIJICIECHbI
CeNyIolllMe OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiydyailHble COOBITHS U
BEPOSITHOCTHY, «CiTydaliHbIe BEIMUMHBI M 3aKOH OOJIBIITNX YUCEID.

BaxHyro 4WacTh Kypca 3aHMMAaeT H3y4YEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO pAaCIpeAesIeHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOraMu
— II0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACTPEICICHUSIMU.

Conepxanne nuHHM «CrydaifHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOU 171t (pOpMHUPOBAHUS TPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEXy 3HAUYCHHUSIMU CIIYYalHBIX BETUYHMH, a TAK)Ke dTa JUHUS HEoOXoauMa Kak
0aza sl M3ydeHMs] 3aKOHa OOJIbIIMX uKcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOUIETO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanmzaruio. CaMm 3aKOH OOJBITUX YUCEN MPEIaraeTcs B 03HAKOMHUTEIIbHON
(dbopMe ¢ MUHIMAJIbHBIM HCITOJIb30BAHHEM MaTEMaTHIEeCKOTO (hopMaInu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMUA  CIIYYalHBIMH  BEIIMYHUHAMM,
aKIEHTUPYIOT BHUMAaHHWE IIKOJIHHUKOB Ha OMHCAHUM W HM3YyYEHUU CIIydalHbIX
SIBIICHUI C TOMOIIBI0 HEMPEepPHIBHBIX (YyHKIHA. OCHOBHOEC BHUMAaHUE YJEISIETCS
MIOKA3aTeIbHOMY W HOPMAJILHOMY pAacIpeIeiieHUsIM, MPH 3TOM IPEIoJiaraeTcs
03HAKOMHTEIIbHOE M3yuyeHHWE Marephajia O0e3 JOKa3aTeNbCTB IMPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wu3yuenue kypca «BeposATHOCTP W CTaTHCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS | Yac B HENEN0 B TEYCHHE KaXKIOro Toja oOydeHus, Bcero 68
y4eOHBIX YacCoB.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

[IpencraBnenne MaHHBIX C TOMOIIBID Tabmui u guarpamm. CpemHee
apumeTHyecKkoe, MeauaHa, HauOoJiblllee W HAaWMEHbIIEe 3HAYEHHUS, pa3Max,
JUCTIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YalHble COOBITUSI. DIIEMEHTAPHBIE
coObiTust (Mcxonbl). BeposTHOCTH citydaitHOTO cOOBITHA. biam3ocTs 9acToThl U
BeposiTHOCTH ~ coObiTuii.  Ciy4ailHple  OTNBITBI € PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU ~ COOBITUAMH.  BeposiTHOCTM  COOBITHIA B ONBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMH.

Onepatuu Haj COOBITUSIMU: TepeceyeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. DopMyna cioKeHHs] BEpOSTHOCTEN.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBO CilydanlHOTro
sKcriepuMenTa. @opMyia MoaHou BepossTHOCTH. HezaBucrmbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkenusi. [lepectaHoBku u ¢akropuan. Yucio
couetanuil. Tpeyronapauk Ilackans. @opmyna 6uaoma HeroToHa.

bunapHbIil ciy4ailHblil ONBIT (MCHBITAHKE), ycrieX U Heynada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUIN bepHysuu.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMUANBHOE.

11 KJTACC

UucnoBple  XapaKTEpPUCTUKH  CIyYaWHBIX  BEJIWYMH: MaTeMaTHYECKOE
OXMJAaHUE, JIHUCHEPCUS M CTAHAAPTHOE OTKJIOHeHue. lIpumepsl nprMeHeHus
MaTeMaTUYECKOr0 OXWJAHWs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOMU JKU3HU.
MaremaTnueckoe oXujgaHue OMHApHOUW Ciay4yailHOW BeIMYMHBL. MarteMaTudyeckoe
OKMJIaHHE CYMMBI CIIy4alHBIX BEIMYMH. MaremMaTudeckoe OXUAAHUE U
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMHUAIIBHOTO pacpeesICHU.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, MPUPOJAE U OOLIECTBE.
Br160pouHBIi METOT MCCIIEOBAHU.

[IpuMepbl HENPEPBIBHBIX CIIy4YaWHbIX BENWYMH. [loHATHE O MIIOTHOCTH
pacnpeneneHus. 3agadn, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PacCIpEACIICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yITCs:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJieHAa POCCHIMCKOrO0 OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCHHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWW B JIPYTHX HayKaX, TEXHOJOTHUAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETrO.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, paccyXIeHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUEe 3HaHUS B
HWHTEpecax 30poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUSA
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJIieM;
OpHCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIS pElICHUs 3aj1a4 B
00JacTH OKpYKaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTUs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHMMaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUUIS Pa3BUTHS [MBWIM3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIO0BATECIbCKYIO JICSITEILHOCTD
WHIMBU/YalbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPaMMBI Y4eOHOTO TpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTpe/ie]ICHUs]  MOHATUN, yCTAHABIMBATh  CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHWUSA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHbIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJTIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBJIMBAaTh WCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHUPOBATH OOOOIICHUSI M BHIBOJBI IO pe3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMALIMH, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  WCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvubie KOMMYHUKamu@Hble Oelicméus, o0becnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X0/ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXKJIEHHUS C CYXICHUSIMHU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  pEIIeHWs  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSITENTbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHUBUyJIbHOW pabOThI pH pENeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyXIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pPabOTHI M
KOOPJIMHUPOBATh CBOW JICEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JACHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca U
pe3yabpTara peuieHrss MaTeMaTUueCcKOM 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a7la4yd, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAJAECHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

UutaTh ¥ CTPOUTH TAOTUIIHI U TUATPAMMBI.

OnepupoBath  MOHATHSAMHU:  cpeAHee  apudMeTHYecKoe,  MeJuaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAYEHHUE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSIMU: CIYyYaHBIM 3KCIIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (IJIIEMEHTAPHBIM MCXOJ) CIIY4aifHOTO OIIBITA;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TiepecedeHre U OO0beIuHEHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmMaMu Ouiepa U GOpMyJION CIOXKEHUS BEPOATHOCTEN MpuU
pelieHuu 3a1ay.

OnepupoBaTh MOHATHUSMH: YCIOBHAS BEPOSITHOCTH, HE3aBUCUMBIE COOBITHSI,
HaXOJUTh BEPOSITHOCTH C MOMOILBIO MpPaBUIa YMHOXKEHHUS, C MOMOUIBIO JepeBa
CIIy4alHOrO OMbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIHBITAHUS, CEPHs
UCIIBITAaHUM, yCIeX W Hey/lada; HaXOJUTh BEPOSTHOCTU COOBITUH B cCepuu
HE3aBUCUMBIX MCTIBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOJAUTh BEPOSITHOCTH COOBITHI B
CEpUU UCTIBITAHUN bepHyIum.

OnepupoBaTh  MOHATUSAMU:  CIydyailHass ~ BEJIMYMHA,  paclpeeeHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KJTACC

CpaBHUBAaTHL  BEpPOSITHOCTM  3HAYEHUM  CIAy4YallHOM  BEJIUYUHBI IO
pacnpeeCeHUI0 WK C TOMOILBIO JUarpamMMm.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK IPUMEHSETCS MaTEMAaTHYECKOE OKHMJIAHUE CIIyYalHOW BEJIWYMHBI HAXOJUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIIPENEIICHUIO.

HmeTh mipeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTs mpeacTaBIeHUe 0 HOPMAIbHOM PaclpeacICHUN.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATHCTHKA
6.1 YuraTh U CTPOUTH TAOIMIIBI U AUATPAMMBI
OnepupoBaTb NOHATHAMM: CpeAHEE apHPMETHUYecKoe, MelIuaHa,
6.2 HauOosblllee, HAaUMEHbIIEE 3HAUEHUE, pa3MaX MacCHMBa YHCIIOBBIX
TAHHBIX
OnepupoBaTh TMOHATHUSAMU: CIYYaHHBIM  OKCIIEPUMEHT (ONBIT) W
ciyyaifHoe cOOBITHE, BIIEMEHTApHOE COOBITHE (3JEMEHTApHBIA HMCXO)
6.3 CIIy4alHOTO  ONbITA;  HAXOAUTh  BEPOSATHOCTH B  ONbBITax C
PaBHOBO3MOKHBIMHU CITyYailHBIMH COOBITUSMH, HAXOJUTh U CPAaBHUBAThH
BEPOSATHOCTH COOBITHI B U3yYEHHBIX CIy4YalHBIX IKCIEPUMEHTaX
Haxomute u ¢dopmynupoBath COOBITHS: IepeceueHHe U OOBeAUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE ITAaHHOMY COOBITHIO;
. NOJIb30BAaThC  AMarpamMmaMu  OWiepa © (QopMynoil  ClIOXKeHHUs
BEPOSATHOCTEW MPH PEIICHUU 3a]a4
OnepupoBaTb MNOHATHUSAMHU: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOIUTH BEPOATHOCTH C MOMOUIBIO MpaBHJIa YMHOXKEHHS, C
MOMOIIBIO IepEBa CIIy4aiflHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE TPABUIIO YMHOXKEHHUS IIPU PELICHUH 33134
OnepupoBaTh MOHATUSAMU: HCTIBITAHUE, HE3aBUCUMbIE MCIIBITAHUSA, CEpUs
67 UCIBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOSTHOCTU COOBITUH B cepuu
' HE3aBUCHUMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOIUTh BEPOATHOCTH
CcOOBITHH B cepuU UCTIBITaHUH bepHyn
63 OnepupoBaTb NOHATUAMHU: CllydyallHas BEIWYMHA, paCIpPEIEIICHUE

BEPOSITHOCTEH, TMarpaMma pactpeaeseHHsI

11 KIIACC




Kon

IIpoBepsiemble mpeAMeTHBIE Pe3yaIbTATHI OCBOCHUSI OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIy4YallHOM BEJIMYMHBI 10
' pacrpeiesieHuIo WIH C MOMOIIbIO AUarpaMm
OnepupoBaTh TOHATHEM MAaTEMaTUYECKOTO OXHUIAHUS, IPUBOIHTH
55 OpuUMEpbl  TOrO0, KaK TMPUMEHSETCS MAaTeMaTH4YeCKOe OKHJIaHHE
' CIy4yallHOW BEJIWYHMHBI, HAXOJWUTh MATEMAaTHYECKOE OXHUIAAHUE TI0
JTAHHOMY pacIpeielIeHUI0
5.3 HNmeThb npeacTaBiaeHUE 0 3aKOHE OOJBIITUX YHCETT
5.4 NmeTs peacTaBieHre 0 HOPMAJIBHOM pacpeieiCHU!




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii JJIEMEHT COEPKAHUSA
Kon
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
[IpencraBnenne JMaHHBIX C TOMOMIBIO Tabmun W auarpamm.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoiblllee U HaUMEHbIIEEe 3HAYEHUs, pa3Mmax,
JHCTIEPCUs M CTaHAapPTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOPOB
CrnydaifHple DKCIIEPUMEHTHI (ONBITHI) M CIydaliHbIe COOBITHS. DJEeMEHTapHbBIC
coObITHUs (MCXO0nbI). BeposTHOCTH ciiydailHOTO CcOOBITHS. bBIM30CTh YacTOTHI U
6.2 BEpOSTHOCTH COObITHH. CiydaifHbIe ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coObITHsIMA.  BeposiTHOCTM ~ COOBITHIT B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMHU
63 Onepauuu Hajx COOBITUSIMU: TIepecedyeHue, OObeOUHEHHE, IPOTHUBOIMOIOKHBIE
' coObITHs. [Inarpammbl Ditnepa. @opMyiia ClI0KEeHUS] BEpOSITHOCTEH
64 VYcinoBHas  BEpOATHOCTh. YMHOXXEHUE BEPOSITHOCTEH. JlepeBo  ciiydallHOro
' skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbie COOBITHS
65 KomOunaropnoe mnpaBuwino ymHoxkeHus. IlepecranoBku u dakropuan. Yucno
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeioToHna
bunapHublif cnydaiiHbplii OnBIT (MCIBITAaHUE), ycmex M Heygada. HesaBucumble
6.6 ucnbiTanusa. Cepus HE3aBUCUMBIX HCHbITAaHWN 10 TmepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITaHUN bepHyrum
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTel. J(marpamma pacrpeneneHus.
' [Tpumeps! pactipeieIeHUi, B TOM YHCIIE TEOMETPUIECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 UucnoBble XapaKTEPUCTUKU CIIY4alHBIX BEIMYHMH: MAaTEMATHYECKOE OKHUIAHUE,




JUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHME. [Ipumephl MpUMEHEHHsT MaTEMAaTUYECKOTO
OXKMJaHMUs, B TOM 4YMCIE B 33Ja4ax M3 IOBCEJHEBHOW XM3HU. Maremarndeckoe
OXKujaHue OWHApHOW CilydyailHON BeNWYMHBI. MaTeMaTHUecKOe OKUIAHWE CYMMBI
CIIy4alHBIX BEJIMYUH. MareMaTH4ecKoe OKHJIAaHUE U JUCIEPCUSI TEOMETPHUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesieH

3akoH OOJBIIMX YHCEN M €ro pojb B HayKe, mpupoje u oduiectBe. BriOopouHsbIii

5.2

METOJI MICCIIEIOBAHUI

IIpuMepsl  HeNpepbIBHBIX  CiIy4aliHbIX BenuuuH. [loHATHe O IJIOTHOCTH
5.3 pacnpenenenus. 3aaa4u, IPUBOIAIINE K HOPMaJIbHOMY pactipenenenuto. [loustue o

HOPMaJIbHOM paclpeeIeHuI




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Brnamenme MeTogamMu 0Ka3aTeNbCTB, alTOPUTMAMM DEUICHHS 3ajad;
yMeHue (GopMyJIHpOBaTh W ONEPHPOBATH MOHATUSMH: OIpEIeTCHHE,
aKcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, MPHU3HAK, OKA3aTEIbCTBO,
pPaBHOCWIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHHE (OpMYIMPOBATH
o0paTHOE M TPOTUBOIOJIOKHOE YTBEpXKJIEHHE, NPUBOIUTH IPUMEPHl H
KOHTPIPUMEPHI, HCIIOJNB30BaTh METOJ] MAaTeMaTU4eCKOH WHIYKIUY;
MIPOBOJIUTH JIOKA3aTeNbHBIC PACCYKACHUS MPHU PEIICHUH 3a/1a4, OIICHUBATh
JIOTHYECKYI0  TNPABWIBHOCTh  PAaCCYyKICHWH; yMEHHUE  OIEPUPOBATH
MOHATUSIMU: MHOXECTBO, TOAMHOXXECTBO, OTECpAIlMH HaJl MHOXXECTBAMHU;
YMCHUC HCIIOJIL30BATh TGOpeTI/IKO-MHO)KeCTBeHHBII\/'I arrapar ajigd OnucCaHus
peaNbHBIX IIPOLECCOB U SIBICHUN W IIPU PELICHUU 3a1a4, B TOM YHUCIE U3
APYruX Yy4eOHBIX NPEAMETOB; YMEHHE OIEPUPOBATH MOHATHAMH: Tpad,
CBSI3HBIA Tpad, AepeBO, LMKI, rpad Ha IUIOCKOCTH; YMEHHME 33/1aBaTh W
OMHUCHIBaTh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HMCIOJIb30BaTh Tpadbl Mpu
pelieHnH 3a1a4

YMeHrne OmnepupoBaTh IMOHATHSAMHU: HATypalbHOE YHCIIO, IEJN0e YHCIIO,
CTETIEHb C IIeNBIM MOKa3aTelieM, KOPEHb HaTypallbHOW CTETCHHU, CTETEHB C
palMoHAFHBIM TTOKA3aTelIeM, CTETCHb C JICHCTBUTENBHBIM MOKa3aTeseM,
jJorapupM 4YHUCla, CUHYC, KOCHHYC M TAaHTEHC MPOM3BOJIHLHOTO YHCIA,
OCTaTOK IO MOJYJI0, pAaIlMOHATBHOE YHCIIO, HUPPAIMOHATBHOE YHUCIIO,
MHOXKCCTBA HATYpPaJIbHbIX, IICJIbIX, pAllUOHAJIbHbBIX, HeﬁCTBHTeHBHBIX YUCCII,
YMCHHUC HUCIOJb30BATh HNPU3HAKU ACIIMMOCTH, HauMEHBIINN O6H1Hﬁ
JeTUTEeNh M HauMeHblee oOlee KpaTHoe, anroput™M EBkiampma npu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU TO3WIIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHHE BBITIOJIHATH BHIYHCICHUE 3HAUCHUH W TMPEOOpa3OBaHUS
BBIPOKECHHUIN CO CTENMEHSAMU W JorapudMamu, MpeodOpa3oBaHUs IPOOHO-
palMOHANBHBIX ~ BBIPQKCHWH;  YMEHHE  ONEPHUPOBATh  TOHSATHIMU:
MOCIIE0BATEIBHOCTh, apu(MeTHyecKass MPOrpeccusi, TeoMEeTpUYecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETPUYECKasl IPOTPECCHs;
YMCHHUC 3a4aBaTb IMOCICAOBATCIBHOCTHU, B TOM 4YHCJIC C TMOMOLIBIO
PEKYpPpPEHTHBIX (DOpMyJ; yMEHHE ONEpUpOBaTH MOHATHSAMHU: KOMIUIEKCHOE
YHucCJIo, COHpH)KéHHBIe KOMIUJICKCHBIC 4YHCJId, MOAYJb HW AapPrymcHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reomeTpudeckas, TpPUTOHOMETpUUYECKass ©  anreOpanmdeckas), yMeThb
MPOU3BONTH apU(DMETHUECKUE JCHCTBHS C KOMILUICKCHBIMH YHCIIAMHU;




MPUBOJUTH MPUMEPHI MCIOIB30BaHUS KOMIUICKCHBIX YHCEN; ONEPHPOBATH
MOHATUSMH:  MaTpuma 2xX2  u  3%X3,  omnpenenuTesib  MaTpUIIbL,
T€OMETPUUYECKHI CMBICIT OTIPECTUTEIIS

YMeHue onepupoBaTh NOHATHAMM: PALMOHAIBHBIC, HPPALUOHAIbHBIC,
NOKa3aTeIbHble, CTENECHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUECKUE
YPAaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH ITOHATUAMM:
TOXKIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHMe, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMA YPAaBHEHUNW U HEPABEHCTB, pPABHOCWIBHOCTb YPaBHEHHI,
HEPABEHCTB U CUCTEM; YMEHHUE PELIAaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIM4YHBIX NPUEMOB; pelIaTh YPAaBHEHHUs, HEPAaBEHCTBA M
CUCTEMBI C TapaMeTPOM; IPUMEHATh YPABHECHM I, HEPABEHCTBA, UX CHCTEMBI
IV pelIeHus MaTeMaTMYecKMX 3a7ady M 3aJad M3 pas3iIMuHbIX oOjactei
HAYKH U peaIbHOMN KU3HU

VYMeHue oOnepupoBaTh IMOHATUSAMH: (QYHKIHS, UYETHOCTh (QYHKIHH,
NepUOANYHOCTh (DYHKIUH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, PKCTpeMyM (YHKIHMM, HAuOOJIbIIEe W HAaUMEHbIIee 3HAYCHHS
(GyHKIMH Ha TPOMEXYTKE, HempepbiBHAs (YHKLUS, aCUMITOTHI Ipaduka
¢byHKIMHU, TepBas W BTOpas MPOU3BOAHAS (YHKLHH, F€OMETPUYECKUN H
¢usnyeckuif  CMBICT  MPOU3BOAHOM, MepBooOpasHas, ONpeAeIEHHbIHN
MHTErpall; YMEHHE HAXOIUTh AaCHMITOTHl Tpaduka (QYHKIHH; yMEHHE
BBIYHCIIATH TPOU3BOIHBIE CYMMBI, TPOU3BE/ICHHS, YACTHOTO U KOMITO3UIINU
GbyHKIMM, HAXOIUTh YpaBHEHUE KacaTeIbHOU K Tpaduky GyHKIIMN; yMEHUE
HAXOJUTh MPOW3BOJAHBIC 3JIEMEHTAPHBIX (YHKIMH; YyMEHHE HCIIOIb30BATh
NPOU3BOJHYIO JJIsl UCCIENOBaHHUS (QYHKUUH, HAXOIUTh HAuOOJbIINE U
HaUMEHBIINE 3HAueHUs (QYHKIMNA; CTPOUTh TIpadUKd MHOTOWIEHOB C
UCTOJB30BAaHUEM amlmapaTa MaTeMaTHYeCKOro aHajiu3a; I[PUMEHSTh
MPOU3BOJIHYIO Ul HAaXOXKICHHUS HAWIYUIIEro PELIeHHUs B MPUKIAIHBIX, B
TOM 4YHCJIE COIMATbHO-?)KOHOMHYECKUX M (PU3MYECKUX 3aJadax; HAXOJIUTh
Iomaay 1 00bEMBI GUTyp C IMOMOIIBI0 MHTErpasa; MPUBOAUTH HPUMEPHI
MaTeMaTH4ecKOr0 MOJCIUPOBAHUS C TIOMOMIBIO U (EepeHINATBHBIX
YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIMH, oOpaTHas GYHKIINS,
KOMITO3UIMST (YHKIMK, JuHeHHas (QyHKIOUsA, KBaapaTudyHas QGyHKINS,
pauMoHanbHas (QYHKUMSA, CTENEeHHas (YHKIUS, TPUTOHOMETPUYECKHE
¢byHKuMH, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMU, TOKa3aTelbHas M
norapupmuueckass (QYHKIHMHA; YMEHUE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKUIMH, BBITIOIHATH MpeoOpazoBaHus rpaduKoB (PYHKIIHMMA, UCIIOIB30BaTh
rpaduKu JUId U3Y4EeHUs MPOLECCOB U 3aBUCUMOCTEH, IPU pEIIEeHUH 3aaay
U3 JIpYTUX Y4eOHBIX NPEeIMETOBU 3a/ad M3 PEeaJbHON KU3HH; BbIPaKaTh
(dbopMynaMu 3aBUCHUMOCTH MEXJYy BEIUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku QyHKOUM A8 pelieHus ypaBHEHHMH, HEPaBEHCTB M 3alad C
napameTpami; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
peLICHUI ypaBHEHHM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33JaYd pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JIOJI U 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJOTH, 3a/la4i U3 00JacTU YNpaBiIEHUS JIUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMM); COCTaBJISATh BBIPAKEHHUS, YpPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHMIO 3aJauyd, HCCIEOBATh IIOJIyYEHHOE pELICHHE U
OLICHUBATh TPABIOMOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJIEIHPOBATH
peanbHble CHUTYyallMM Ha S3bIKE MAaTeMaTUKHU;, COCTABJISITh BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIEAOBATh
MOCTPOCHHBIE ~ MOJEIM C  HUCHOJb30BaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MOJIYUCHHBIN pe3yabTaT

VYMeHne omepupoBaTh MOHATHAMHU: CpefHee apudmMeTHdeckoe, MeIuaHa,
HanOoJblee ¥ HAaMMEHbIIEEe 3HAUYCHHS, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Ha0Oopa; yMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATH
uHpOpMaINIO, PEACTABICHHYIO B Ta0luIax, Ha JuarpaMmmax, rpaQmukax,
OTPaXKAIOIIYyI0 CBOWCTBA PEAJbHBIX IMPOLECCOB U SIBICHUMN; MPEICTABIATDH
uHQOpMALIMIO € TOMOMIbIO TAOMMIT W  JaUarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHUCIE C NPUMEHEHHEM TIpadUuuecKux
METOZIOB M BJIEKTPOHHBIX CPEACTB; TpapHUUECKH UCCIEI0BaTh COBMECTHBIE
HaOJTIOICHNS C TOMOIIBIO IMarpaMM pacCEUBaHUS M TMHEHHON perpeccuu

YMeHue omnepupoBaTh TMOHATUAMM: CIy4alHBIA ONBIT W CllydallHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHSA; YMEHHE BBIUYUCIATDH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUEeCKUX METOAOB; IPUMEHSATH
GOpMyIIBI  CIIOKEHHS W YMHOXXEHHS BEpOSTHOCTEH, (OpMyTy MOIHOM
BEpOSTHOCTH, Gopmyny bepHymin, koMOuHaTOpHBIE (DAKTHI M (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHME OIEepUpOBaTh
NOHATUSIMHU:  CIydailHas BEJMYMHA, paCHpeleNieHHEe BEPOSTHOCTEH,
MaTeMaTHYeCKoe OXKUJaHue, AHMCIEpPCUss M CTaHAApTHOE OTKJIOHEHHE
CIydJalHOW  BENWYMHBL, (YHKIMM  pacupeieieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeJIbHOT0 M HOPMAJIBHOTO pacHpeAesieHuil; yMeHne
HCTIOJIB30BATh CBOMCTBA M3YYCHHBIX PACHpPEACICHUI I pelieHus 3ajad;
3HAKOMCTBO C TMOHSATHSMHU: 3aKOH OOJIBIINX YHCEN, METOABI BHIOOPOYHBIX
HCCIIEJOBAaHMI; yMEHHE IPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIIX
Yucel B NPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE OINEPUPOBATH
MOHATUSIMHU: COYETAaHUE, TIEPECTAHOBKA, YHCIO COYETAaHHWH, YHUCIIO
NEpecTaHoBOK; OMHOM HpbIOTOHA; yMeHHE MNPHUMEHSATh KOMOHMHATOpHBIE
(bakTel U pacCy)KIeHHMs JUIsl pEIICHUs 3aaad; OICHWBATh BEPOSTHOCTH
pEaNbHBIX  COOBITMH;  COCTAaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIIPETUPOBATH MOTYyYECHHBIN pe3yIbTaT

YMeHHne omnepupoBaThb  NOHATUSMH: TOYKa, MNpsAMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIja, IUIOCKUI yroJl, IBYTrPAaHHBINA
YroJl, TPEXIPAHHBIA YTOJ, CKPEIIMBAIOIIMECA MPsAMbIE, NAapAIIEIbHOCTh U
NEPIEHIUKYISPHOCTD NPSIMBIX U IJIOCKOCTEH, YTroJl MEKIY NPSIMBIMH, yroJl
MEXY NPSAMON M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT




TOYKH IO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH, PACCTOSHHUE MEXITY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpU pEIICeHWH 3a7ady H3ydeHHbIE
(bakTbl U TeopeMbl MJIAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKpPY)KAIOIIET0 MHpa; CTPOUTh MAaTeMaTHYECKHE MOJIENH C IOMOIIbIO
F€OMETPUYECKUX TOHSATHUH M BEIWYMH, pEIIaThb CBS3aHHBIE C HUMHU
MPaKTUYECKUE 3a]a4K

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOWAnb (GUrypbl, 00BEM QUrypH,
MHOTOTPAaHHUK, TPaBUJIBHBI MHOTOIPAaHHHMK, CEYEHHE MHOTOTPAaHHUKA,
KyO, mapajuienenures, NOpuU3Ma, NUpaMuia, ¢GuUrypa U TOBEPXHOCTh
BpalleHus], LWIMHAP, KOHYyC, Imap, cdepa, IIOMAAb cdepsl, IUIONIaIb
MOBEPXHOCTH THMPAMUJBL, TPHU3MBI, KOHyCa, NHWIMHApa, O0BEM Kyoa,
IpPSMOYTOJBHOTO —TapaiieNenunesna, MNUPaMHUIbl, TPU3MBI, LHWINHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHMS KOHYca W LIWIMHJPA,
napajyielibHble  OCM  HMJIM  OCHOBAaHHUIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacatomasicss cdepsl, IMIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE
MHOTOTpaHHHMKa, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAILCHHS, UX CCUYEHHUS, B TOM YHUCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHATh CBOMCTBA T€OMETPUYECKHX (UTYP, CAMOCTOSTEIHHO
(bOopMyIHpPOBaTH OIPEAEICHUS N3y4aeMbIX (UTYp, BBIIBUTATH TUIOTE3BI O
CBOICTBaX M TIPU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHIIIH
OIpoOBepraTb HX; YMEHHE MPOBOAWTH KiaccHuuKamuio ¢Guryp 1o
pPa3MUYHBIM TpPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIE JOTOIHUTEIbHbIC
MOCTPOCHHUS

11

YMeHue  omepupoBaTh IOHATUSMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbIi TEPeHOC, CUMMETpPHUsi Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHHe MOAO0OMsA, MONO0OHBIE (UTYPBI; yMEHHUE
pacrio3HaBaTh paBHbIE W TOJO0HBIE (UTYpPBI, B TOM YHCJIE B TNPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIOJIB30BaTh T€OMETPHUYCCKIE OTHOLICHHS TPU
pelIeHUH 3a7ad; HaXOMUTh T'€OMETPHUYECKHE BEIUYMHBI (IUTMHA, YTOI,
IJI01a/b, 00BEM) MPHU PEIICHUH 3a71a4 U3 IPYTUX YIEOHBIX MPEIMETOB U U3
peanbHON KU3HH, YMECHHUE BBIYUCISATH TEOMETPUUYECKUE BEITMYMHBI (JITTMHA,
yroj, Imjiomiaab, 00bEM, IJIOMIAIh TMOBEPXHOCTH), HCIOJB3YSl HM3Y4YCHHBIC
¢dbopMysIBI M METOIBI, B TOM YHWCIE: IUIOMIAJh IMOBEPXHOCTH MHUPAMHUIBI,
OpU3Mbl, KOHyca, LWIMHIApa, Iulomanb chepbl; 00bEM  KyoOa,
OPSMOYTOJIBHOTO TapajieNienunena, MHPaMHUIbl, TPU3MBI, [THIHHIPA,
KOHYca, IIapa; yMEHHUE HaXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATHUAMHU: HMPSMOYTOJIbHAs CHUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJAMHATBI BEKTOpA, CymMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKAJSIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIECHUE, YIOJl MEXAy
BEKTOPaMH; YMEHHE UCIOJIb30BAaTh BEKTOPHBINA U KOOPAMHATHBIA METOJ IS
peLIeHHs TeOMETPUYECKUX 3a/1a4 U 33124 IPYTUX YUeOHBIX IPEIMETOB

13

YMeHne BeIOUpaTh MOAXOISAIINN METOA IJIs PEIICHUs 3a/1aud; MTOHUMAaHHE




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBJIGHUN; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE NPUBOJUTH MPUMEPHl MaTEMaTHUECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Kon
1 Uucna v BBIYUCTICHUS
1.1 HarypanbHbie u nenbie ynucna. [Ipu3Haku AeIMMOCTH LETbIX YHCEe
12 Pannonaneupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JOpOOH, TMPOIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOW creneHu. [leiicTBus ¢ apudmerndeckumMu
) KOPHSIMH HAaTypaJbHOU CTENEHU
L4 Crenenb ¢ uenbiM nokazareneM. CTeneHb ¢ pallMOHAIBHBIM Moka3zaTeneM. CBoiicTBa
) CTETEeHH
L5 CuHyC, KOCHHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleiicTButenbHble uncia. ApudmMernyeckue omnepanuu ¢ JeHCTBUTEIbHBIME YHCIAMHU.
1.7 [TpuOnuxEHHBIC BBIUMCICHUS, MPAaBUIa OKPYTJICHUS, MPUKUIKA U OIIEHKAa pe3yjbTaTa
BBIUMCIICHU I
1.8 | IIpeoOpa3oBaHue BbIpaKEHUIN
1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ensie 1 1poOHO-palIMOHATILHBIE YPAaBHEHHS
2.2 HppaunonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbpHbIC U JOTapU(DMUUECKUE YPAaBHEHUS
2.5 Iensie 1 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(DMHUUESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 | VYpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11 | Marpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU
31 @OyHkius, crnocodbl 3amanus ¢QyHkuumu. ['padux ¢ynkuumu. BzaummHO o0OpaTHBIE
' ¢ynkuun. Yérneie n HeuéTHble GyHkmu. [lepuoanueckue GyHKIUN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymm QyHKum.
32 [IpomexyTku  3HaKoOmocTosIHCTBAa.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.

MaxkcuMymbl 1 MUHUMYMBI GyHKIIUU. Hanbomnpiiee 1 HauMeHblIee 3HaueHue GyHKIUU




Ha TIPOMEXYTKE

CrenerHast QpyHKIMSI C HATypaJdbHBIM M IEbIM TOKa3zateneM. E€ cBoiicTBan rpaduk.

33 . .
CaoiicTBa 1 rpag UK KOpHSI 71-0i CTETIEHH
3.4 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku
3.5 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
16 Touku pa3peiBa. AcuMnToThl TpadukoB GyHKImA. CBOMCTBA PYHKITUN, HETPEPHIBHBIX
’ Ha OTpE3KE
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerrndeckas 1 TeoMeTprUIecKas nmporpeccuu. @opMyina CII0KHBIX POIIEHTOB
4 Havana maremaTndeckoro anaianza
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBAaHHIO (YHKUMHA HAa MOHOTOHHOCTh H
4.2 KCTpeMyMbl. HaxoskneHne HauOOoNbIIero W HAMMEHBINETro 3HaueHUs (YHKIUH Ha
OTpe3Ke
4.3 [lepBoobOpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOkecTBO, Onepaly HaJ MHOKecTBaMU. [narpammsl Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTtHOoCcTh
6.3 | Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTHU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 | KoopauHaTel 1 BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






