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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpamma ydeOHOro Kkypca «BeposTHOCTP W CTaTUCTHUKa»
6a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYIApCTBEHHOTO OOpPa30BATENBHOTO CTAaHIApTa CpPEIHEro
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
NPEAbIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAAMIMI POCCUUCKOTO
oOpa3zoBanusi. Peanuszanus nporpaMMmbl 00€CIIEUHMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHIIUSIMHU, COCTaBIIIOIIMMHU OCHOBY JJIsi CAMOPAa3BUTHSI U HEMPEPHIBHOTO
o0Opa3oBaHusl, LETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYyebnsiii Kypc «BeposiTHOCTh M cTaTUCTHKa» 0a30BOTO YPOBHS SIBIISETCA
MPOJOJDKEHUEM U PAa3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOW mKoNbl. Kypc mpemHaszHadeH s (GOpPMHPOBAHUS y OOYyYaIOIMIUXCS
CTaTUCTUYECKOM KyJbTYpPbl M TIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3YYEHHs CIy4yalHbIX COOBITHH, BEJIMYUH U
npouieccoB. Ilpu u3yueHunu kypca oOoramiaroTCs NpPEACTABICHUS YYaIIUXCS O
METOIaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHHUE 3HAYUMOCTHU
¥ OOIIHOCTH MaTEeMaTUYECKMX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

ConepxaHue Kypca HanmpaBJ€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX MpPU
M3YYEHHHU Kypca OCHOBHOM WIKOJbI M HA PA3BUTHE MPEICTABICHUN O CIyYalHBIX
BEJIIMYMHAX M B3aMMOCBA34X 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 BbIJICIICHbI
CJeNyIOlllMe OCHOBHBIE coOJiepKaTelibHble JMHUU: «ChydyaliHble COOBITHS U
BEpOSTHOCTHY, «CiTydaliHbIe BEIMUMHBI M 3aKOH OOJIBIITNX YUCEI.

BaxHyro 4WacTh Kypca 3aHMMAae€T HW3Y4YEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO pAaCIpeAesIeHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOraMu
— II0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACTPEICICHUSIMU.

Conepxanne nuHHM «CrydaifHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOW 171t (pOpMHUPOBaAHUS TPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEXy 3HAUYCHHUSIMU CIIYYalHBIX BETUYHMH, a TAK)Ke dTa JUHUS HEoOXoauMma Kak
0aza sl W3ydyeHMs] 3aKOHa OOJIbIIMX uKcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJIE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanmzaruio. CaMm 3aKOH OOJBITUX YUCEN MPEIaraeTcs B 03HAKOMHUTEIIbHON
(dbopMe ¢ MUHIMAJIbHBIM HCITOJIb30BAHUEM MaTEMaTHIECKOTO (hopMaInu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMUA  CIIYYalHBIMH  BEIIMYHUHAMM,
aKIEHTUPYIOT BHUMAaHHUE IIKOJIHHUKOB Ha OMHCAHUMA W H3YyYEHUU CIIydalHbIX
SIBIICHUI C MOMOIIBI0 HEMPEePBHIBHBIX (QYHKIHH. OCHOBHOEC BHUMAaHUE YJEISICTCS
MIOKA3aTeIbHOMY W HOPMAJIBHOMY pacIpeIelieHUsIM, TPH 3TOM MPEIIoJiaraeTcs
03HAKOMHTEIIbHOE M3yueHHWE Marephajia O0e3 JOKa3aTeJbCTB 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.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

[IpencraBnenne MaHHBIX C TOMOIIBIO Tabmuiy u auarpamm. CpemHee
apuMeTHyecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIlIee 3HAYEHHUS, pa3Max,
JUCIIEPCHS M CTAHIaPTHOE OTKJIOHEHUE YUCTIOBBIX HAOOPOB.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YalHbIe COOBITUSI. DIIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH citydaitHOTO cOOBITHA. biam3ocTh 9acToThl U
BeposiTHOCTH ~ coObITuii.  Ciy4ailHle  OTNBITBI € PaBHOBO3MOXKHBIMU
JIEMEHTAPHBIMU ~ COOBITUAMH.  BeposTHOCTM  COOBITHIA B ONBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHSIMH.

Onepatuu Haj COOBITUSIMU: MepeceyeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. DopMyna ciioKeHHs] BEpOSTHOCTEN.

YcnoBHas BEPOATHOCTb. Y MHOKEHHME BEPOSATHOCTEW. JlepeBO CilydanlHOTro
sKcriepuMenTa. @opMyia MoaHou BepossTHOCTH. HezaBucumbie COOBITHS.

Kombunaropnoe npaBuno ymHoxkenus. [lepectaHoBku u ¢akropuan. Yucio
couetanuil. Tpeyronasauk Ilackans. @opmyna 6uaoma HeroToHa.

bunapHbIil ciy4ailHblil ONBIT (MCOBITAHKE), ycrieX U Heynaya. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTBITAHUIN bepHysu.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T'€OMETPUUYECKOE H
OMHOMUANBHOE.

11 KJTACC

UucnoBple  XapaKTEpUCTUKH  CIyYaWHBIX  BEJIWYMH: MAaT€MaTHYECKOE
OXMJAaHUE, IHUCHEPCUS M CTAHAAPTHOE OTKJIOHeHue. lIpumepsl nprMeHeHus
MaTeMaTUYECKOr0 OXKWJAHWs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOMU JKU3HU.
MatemaTnueckoe oXuJaHue OMHAPHOM Ciay4yailHOW BeIMYMHBL. MareMaTudyeckoe
OKMJIaHHE CYMMBI CIIy4alHBIX BEIMYMH. MaremMaTudeckoe OXUAAHUE U
JUCIEPCUsl TEOMETPUUYECKOTO U OMHOMMAIIBHOTO pacpeeIeHU.

3aKkoH OOJIBIIMX YHMCEI M €ro pojib B HayKe, NPUPOJAE U OOLIECTBE.
Br160pouHbIi METOT MCCIIEOBAHU.

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



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yIOTCS:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJieHAa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHHSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTMX HAayKax, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTo HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
HWHTEpecax 3J0pOoBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSIKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTHYSCKUX 33124 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPhl, MOHUMAHUEM BIIMSHUS
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIS pElICHUs 3a1a4 B
00acTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHMMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWJIM3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIEIOBATECILCKYIO JICSITEIHLHOCTD
WH/IMBU/yaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaAIOWUXCS (0C80eHUe
Memo008  NO3HAHUA — OKPYHCAIoOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMaTHIECKUX
00BEKTOB, TOHATHIA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTpe/ie]ICHUs]  TMOHATUN, yCTAHABIMBATh  CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BHIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (HOPMYITMPOBATH OOOOIIEHUSI M BHIBOJBI IO pe3yiIbTaTam
NPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIABISATH ACPUIUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

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

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



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

B X0/ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyIHpoBaTh pa3HOIIIACHS, CBOM BO3PaKEHHUS;
OpeACTaBIATh  pe3yjbTaThl  pEIICHWS  3aJadd,  OKCIEepPUMEHTAa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJIbHON pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIHHOCTH, IUTAHHPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a7a4d, BEIOMPATh CIIOCOO peIlIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca U
pe3yabpTara peuieHrss MaTeMaTUueCKoM 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a7]a4yd, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JJAHHBIX, HANJAECHHBIX OIIUOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

UutaTh ¥ CTPOUTH TAOTUIIHI U TUATPAMMBI.

OnepupoBath  MOHATHSAMHU:  cpeAHee  apudMeTHYecKoe,  MeJuaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAYEHHUE, pa3MaX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSIMU: CIYyYaHBIN 3KCIEPUMEHT (OMNBIT) U CIydailHOe
COOBITHE, DIIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM MCXOJ) CIIY4aifHOTO OIIBITA;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TiepecedeHre Hu OO0beIuHEHHE
JAHHBIX ~ COOBITMH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmaMu Ouiepa U GOpMyJION CIOXKEHUS BEPOATHOCTEH MpuU
pelIeHuu 3a1ay.

OnepupoBaTh MOHATHUSMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI,
HaxOJUTh BEPOSITHOCTH C MOMOIIBIO MpPaBUIa YMHOXKEHHUS, C MOMOUIBIO JEpeBa
CIIy4alHOrO OMbITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIBITAHUS, CEPHS
UCIIBITAaHUM, yCIeX W Hey/lada; HaXOJUTh BEPOSTHOCTU COOBITHH B cCepuu
HE3aBUCUMBIX MCTIBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOAUTh BEPOSITHOCTA COOBITHI B
CEpUU UCTIBITAHUN bepHyum.

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

11 KJTACC

CpaBHUBAaTHL  BEpPOSITHOCTM  3HAYEHUM  CIAyYallHOM  BEIWMYUHBI  TIO
pacnpeeeHUI0 WK C TOMOILBIO JUarpamMMm.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTEMATHYECKOE OKHMJIAHUE CIIy4YalHOM BEJIWYMHBI HAXOJUTh
MaTEeMaTHYECKOE 0KUJAHUE 110 JAHHOMY PACIIPENEIICHUIO.

HmeTh mipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTs mpeacTaBIeHUE 0 HOPMAIbHOM PaclpeacICHUH.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJbTarta
6 Teopus BeposITHOCTEHN U CTATUCTUKA
6.1 YurtaTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBaTh MOHATHSAMH: CcpeAHee apudmeTuyeckoe, MeAHaHa,
6.2 HauOospllee, HaMMEHBIIEE 3HAUYEHHE, pa3MaxX MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATHUSAMHU: CIYYaWHBIA  JKCIIEPUMEHT (ONBIT) U
cilyyaiiHoe cOOBITHE, BJIEMEHTAapHOE COOBITHE (DJIEMEHTapHBIA MCXO)
6.3 CIIy4alHOTO  ONbITa;  HAXOAUTh  BEPOSTHOCTH B  OMNbITax C
PaBHOBO3MOXHBIMHU CITyYalHBIMH COOBITUSIMHU, HaXOJUTh U CPAaBHUBAThH
BEPOATHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX
Haxomute u (opmynupoBaTh COOBITHS: TIEpECEUYCHHE U OOBECIUHCHHE
64 JaHHBIX COOBITUH, COOBITHE, MPOTHBOMOJIOXKHOE ITAHHOMY COOBITHIO;
' MOJIb30BaThCA  AWarpaMMaMu  OWiepa ©  GOPMYJIOH  CIOKEHUS
BEPOATHOCTEN IPU PELICHUH 3a/1a4
OnepupoBaTb NOHATHUAMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUjIa YMHOKEHHUS, C
MIOMOLUIBIO J€PEBA CIIY4aHOTO OIIbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS TIPU PELICHUH 33124
OnepupoBaTh MOHATHSIMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEpUs
6.7 UCTIBITAaHUH, yCTIeX M HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B CepHH
' HE3aBHCHUMBIX HCIBITAaHUM 0 MEpPBOro ycHexa, HaXxOJIUTh BEPOATHOCTH
COOBITHI B cepuu HcnibITaHuil bepHymmu
63 OnepupoBaTb TOHATHUAMHU: CIydyallHas BEIWYMHA, paCIpPEIEIICHUE

BEPOSITHOCTEH, IMarpamMma pacrpeesieHus

11 KJIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI

NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIyYalHOW  BEJIMYHUHBI 10
' pacrnpeiesIeHUI0 WIH C MOMOIIbIO JUarpaMm
OnepupoBarb TMOHITHEM MATEMAaTUYECKOIO OXUAAHUS, IPUBOAUTDH
55 NpUMepbl  TOrO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OXKUAAHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHIAHHE IO
JTAaHHOMY paclpe/eIeHUIO
5.3 Nwmetp npencraBieHue o 3aK0HE OOJBITUX YHCETT
5.4 HNmeTts nipeacraBiieHue 0 HOPMAJIBHOM pacipeaeieHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITIACC
IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
Kon
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
[IpencraBnenne JaHHBIX C TOMOMIBI0 Tabmun W auarpamm.  CpenHee
6.1 apudmernueckoe, MeauaHa, HauOosblllee W HaUMEHbIIEEe 3HAYEHUs, pa3Mmax,
JHCTIEPCUs M CTaHAaPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB
CayvaiiHple SKCIIEPUMEHTHI (OMBITBHI) M ClydailHble COOBITHS. JIeMEHTapHBIC
coObITust (Mcxoxbl). BeposATHOCTH cCitydaitHOro coOBITHS. Bau30cTh YacTOThl U
6.2 BEPOSATHOCTH cOObITUN. CiTydaiiHbIe OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coObiTusAMH.  BeposiTHOCTM  CcOOBITUH B OMBITaX C  PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMHU
63 Onepanuu Hajg COOBITUSIMH: TIepeceueHHe, OOBEAMHEHHE, IPOTUBOIOJIOKHBIC
' coObrTus1. Jlmarpammel Diinepa. @opmysa CI0XKEHUS BEPOSATHOCTEH
6 VYcinoBHas BEpOATHOCTh. YMHOXXEHUE BEpOSITHOCTEH. JlepeBo  ciiydallHOro
. skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbie COOBITHS
6.5 KomOunaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku u dakropuan. Yucio
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeioToHa
bunapHublif cnydaiiHblii OnBIT (MCHBITAaHUE), ycmex M Heyngada. HesaBucumble
6.6 ucnbiTanusa. Cepus HE3aBUCUMBIX HCHbITAaHWN 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITaHUN bepHyrum
6.7 Canyuaitnas BenuuuHa. Pacnipenenenue BeposTHOcTel. J[MarpaMMa pacnpeesieHusl.
' [Ipumeps! pacnpesesnieHnid, B TOM YHCI€ TeOMETPUYECKOe U OMHOMUATbHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
5 Teopus BEpOATHOCTEN U CTATHCTHKA
5.1 UucnoBble XapakTEPUCTUKU CIYYAWMHBIX BEIMYMH: MAaTEMaTUYECKOE OKUJIAHUE,




JUCTIepCusl U CTaHJapTHOE OTKJIOHEeHHe. [Ipumepbl mprMeHeHus MaTeMaTH4YeCKOro
OXHaaHuAaA, B TOM 4YHUCIC B 3aJadax H3 HOBCGI[HGBHOﬁ JKU3HU. MaremaTudeckoe
OXKHJIaHWe OWHAPHOM CITy4ailHOW BeMMYMHBL. MaTeMaTHyecKoe OXXKHIAaHHE CYMMBbI
CﬂyqaﬁHbIX BeIUYUH. MaTeMaTH4ecKoe OXKHNJaHHUC U JUCIICPCHUA TCOMCTPUUCCKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

3akoH OONBIIMX YHCENI M €r0 poJib B HayKe, Mpupojae U olmiectBe. BoiOOpouHbIit

5.2

METO/I UCCIIETOBAHUI

IIpuMepsl  HenpepsIBHBIX — Cily4aliHbIX BenuuuH. [loHATHE O IIIOTHOCTH
5.3 pacnpenenenus. 3aaa4uu, IPUBOIAIINE K HOpMaJIbHOMY pactnpenenennto. [lonstue o

HOpPMaJIbHOM paclpeeIeHuN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOI 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

Bragenne wmeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajad;
yMeHHe (OpMyJIUpOBaTH M ONEPHUPOBATh MOHSATHAMH: OIpE/CIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTelbCTBO,
paBHOCWIBbHBIE (POPMYITMPOBKH; MPHUMEHSITh HX; YMEHHE (HOPMYIHpPOBaTh
o0paTHOE M TPOTUBOIMOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTU4YeCKOH HHIYKLUU;
NPOBOJIUTH JTOKa3aTeNbHBIC PACCYXKACHUS NMPU PEIICHUM 3a/1a4, OLICHUBATh
JOTMYECKYI0O  TNPaBWIBHOCTH  PACCYKACHUH; yMEHHE  OIEpHpOBATH
HOHSATHAMHU: MHOXKECTBO, INOJMHOXKECTBO, ONEpallMy HaJ MHOXECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Uil OIMHCAHHS
peaybHBIX MPOLECCOB W SBJICHUI M NPU PEUICHUH 33/a4, B TOM YUCIIC U3
JIPYruX YYeOHBIX IPEIMETOB; yYMEHHE OICpUpPOBATh IMOHATUSAMH: Tpad,
CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE 3aJaBaTh U
ONHUCHIBATh Tpadbl Pa3IMYHBIMH CIOCOOAMM; HCIOJB30BaTh rpadbl IpU
pelIeHnH 3a1a4

YMeHrne omnepupoBaTh MOHSATHSIMH: HATypallbHOE YHCIIO, IEI0e YHCIO,
CTETIEeHb C IIeJTBIM MOKa3aTelIeM, KOPSHb HAaTypallbHOW CTETECHHU, CTEIEHB C
paluOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJiIEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC HW TaHI'CHC IIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK [0 MOJYJO, PAIMOHAIBHOE WYHWCIIO, WPPAIMOHATBHOE YHCIO,
MHOXCCTBA HATYPaAJIbHBIX, LCJIbIX, PAllUOHAJIbHLBIX, I[eﬁCTBHTeHBHBIX YUCCII,
YMEHHE HCIONB30BaTh MPHU3HAKK JIEJIMMOCTH, HAWMEHBIINH OOImid
JenuTeNlh W HaWMEHbIlee o0Imee KpaTtHoe, airoput™m EBkionma npu
pelIeHN: 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TMO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHHE BBIMOJHATH BBIYMCICHHE 3HAYCHUH W peoOpa3oBaHus
BBIPOKECHHH CO CTEMEHsIMH W JjorapudmMamu, Mnpeodpa3oBaHUs IPOOHO-
palMOHAIBHBIX  BBIPAXCHUH;  YMEHHE  OIEpUPOBATh  IOHATHUSIMM:
MOCIIE0OBATEIHHOCTh, apu(MeThyeckass MPOrpeccusi, TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TI'E€OMETpPUYECKas IPOTPECCHS;
YMCHHUC 3aaBaTb IMMOCICAOBATCIBbHOCTH, B TOM YHCIC C IIOMOILIBIO
PEKYpPpEHTHBIX (POpPMYJ; YMEHHE ONEpUPOBAThH MOHSATHIMH: KOMIUIEKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOAYJIh U apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amuCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U  anreOpamdeckas); yMeETh
MPOU3BOUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;




HpI/IBO,Z[I/ITI: HpI/IMepBI HUCIIOJB30BaHUA KOMIIJICKCHBIX YMCCII, OHepI/IpOBaTB
MOHATHSIMHU:  MaTpuma 2xX2  u  3X3,  onpeneauTteslb  MaTpUIIbI,
T€OMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHHe onepupoBarbh IOHATHUAMM: PpalHUOHAIbHBIE, HPPALMOHAIBHEIC,
NoKa3aTeJbHbIC, CTENCHHbIC, JOTapu(pMHUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHKE, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABCHCTB, pPAaBHOCHIBHOCTb YPaBHEHHHU,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh yPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIUYHBIX IPHUEMOB; PEIIaTh YPABHCHMS, HEPABCHCTBA U
CHUCTEMBI C IIapaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI PELICHHsT MaTeMaTHUYeCKUX 3aJad M 3a/1ady U3 Pa3IUYHbIX oOiactel
HayKU U PEAIbHOU KU3HU

VYMeHnue omepupoBaTh HOHATHAMH: (YHKIOUS, YETHOCTh  (YHKIUH,
HNEepHOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
¢yHKIMH, SKCTpeMyM (YHKIMM, HAauOOJIblIee W HAaUMEHbIIee 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HempepbiBHAs (QYHKLUS, aCUMITOTHI rpaduka
¢yHKuMu, mepBas W BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUYECKUN U
¢u3uueckuif  CMBICT  TPOM3BOIHON, MEpBOOOpa3HasA, OMpeACIEHHBIHN
UHTErpaj; YMEHHE HaXOIUTh ACHMOTOTHI Tpaduka (QYHKIHH; yMEHHE
BBIYHCIIATH MTPOM3BOHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO U KOMITO3UIINU
GyHKIMA, HAXOAUTh YpaBHEHUE KacaTeIbHOU K rpaduky GYHKIIUU; yMEHUE
HAaXOJHUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMHA; YyMEHHE HCIIOJIB30BATh
NPOU3BOAHYIO Ul HWCCIEeNOBaHUS (QYHKIHMH, HAXOAWTh HAWOONBIIME U
HalMEHbIIME 3HAuYeHUs (QYHKUUN; CTPOUTH TpapUKd MHOTOUWIEHOB C
UCTOJIb30BAaHUEM  amlapara MaTeMaTHYecKOro aHajiu3a; I[PHUMEHSTh
IPOM3BOJHYIO Ul HaXOXKJCHHUS HAWIY4IIEro PELIeHHUs B MPUKIAJHBIX, B
TOM YHCJI€ COIMATIBHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/1a4ax; HaXOAUTh
Iomaa 1 00bEMBI GUTYp C TMOMOIIBI0 WHTErpasa; MPUBOAUTH HPUMEPHI
MaTEMaTHYECKOT0 MOJCIUPOBAHUS C TIOMOIIBIO  TU(QepeHIINaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMH: rpaduk GyHKIMU, oOpaTtHas (QyHKIHA,
KOMITO3UIUS  (DYHKIMHA, &uHEHHas QYHKUUSA, KBaapaTudHas QYHKIUS,
panuoHanbHas (QYHKUMS, CTelneHHas (YHKOUS, TPUTOHOMETPUYECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIIMHU, TOKa3aTelnbHas W
norapupmuueckas (QyHKIIMH; YMEHHE CTPOUTh TpaduWKd H3YUYCHHBIX
(GYHKIHHA, BBITIOHATH MpeoOpa3oBaHus TpadukoB GYyHKIINMA, UCIIOIH30BAThH
rpaduKy JUIS U3y4eHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PELICHUU 3a]ad
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEajbHON XHU3HH; BBIPAKATh
dopMynaMu 3aBUCUMOCTH MEX]Yy BEITMUYMHAMM; HCIIOJIB30BaTh CBOMCTBA M
rpadukd (QYHKIUH Ui pelieHus ypaBHEHM, HEPAaBEHCTB U 3a4ad C
napaMerpamu; H300pakaThb Ha KOOPAMHATHOM TIJIOCKOCTH MHOKECTBA
pellIeHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIC 3a7aud Pa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLEHTHI, JTOJIM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/ladyi U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, ypPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBl TO YCJIOBHMIO 3a/aud, HCCJIENO0BATH IOJYYEHHOE pEIICHHE H
OLICHUBATh TPABAONOJOOHOCTh pE3YJIbTAaTOB; YMEHHE MOJECINPOBATh
peaJIbHbIE CHUTYallud Ha $3bIKE MATEMaTUKM; COCTAaBIISITh BBIPAXKECHMS,
YPaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3aJaul, UCCIEN0BATh
NOCTPOCHHbIE ~ MOJIEJIM  C  HUCIOJb30BAHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue omepupoBaTh MOHATUAMHU: CpeHee apu(MeTHdecKoe, MEeIHaHa,
HauOoJpIlIee M HauMEHbIICe 3HAYCHMS, pPa3Max, JUCIEPCUS, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
UH(OPMALIMIO, TPEACTABICHHYI0 B TaONUIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEANbHBIX INPOIECCOB M SBJICHUH; MPEICTABIATH
uHpopMaInMi0 C TOMONIBI0 TAaOMWI] W  JUarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C TNPHUMEHEHHEM TpadUueCKUX
METOJIOB M DJICKTPOHHBIX CPEICTB; Tpa)UIecKH MCCIEI0BATh COBMECTHBIC
HaOJIOICHNS C TOMOIIBIO AMarpaMM pacCEMBAaHUS M JIMHEHHON perpeccuu

YMenue omnepupoBaTh MOHATUAMH: CIyYalHBIA ONBIT W CIIy4yalHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TpadUUYeCKMX METOJOB; MPUMEHSTh
bopMyIbl CIIOXKEHHUSI M YMHOXXEHHSI BEpOsSTHOCTEH, (opmyny MOIHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTOpHBIE (BaKThl U GHOPMYIIHI,
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIEepHUPOBATh
NOHATUSAMM:  ClIydaiiHas BeJIMYMHA, pacIpeiesieHue BEpOSITHOCTEH,
MaTeMaTHYECKOE OXKHJaHUE, JHUCIEpCUst M CTaHAApTHOE OTKIOHEHHE
CIy4aifHOH  BeIMYMHBI, (QYHKIMH  paclpefeNieHus W  IUIOTHOCTHU
PaBHOMEPHOTO0, MMOKA3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesIieHul; yMEeHHe
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJis peuieHus 3a/1ad;
3HAKOMCTBO C TOHATHSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJIbl BHIOOPOUHBIX
UCCJIEIOBaHUM; YMEHUE IPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
Yrceal B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHHUIX; YMEHHE OIEpPHpPOBATH
NOHATUSMH: COYETaHWE, TEePEeCTaHOBKA, YHCIO COYETAaHUH, YHCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE MNPHUMEHATh KOMOMHATOpPHBIC
bakThl W pacCyXKICHUS s pEHIeHHUs 3a7ad; OLEHWBATh BEPOSTHOCTH
peaIbHBIX  COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue  onepupoBaTh  MOHATUSAMM: TOYKA, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yIja, IJIOCKUN yroJl, ABYTrPaHHBINA
YIoj, TPEXTPAHHBIA Yroj, CKPEIUMBAIOLIUECS IPsSMbIE, NapaIEIbHOCTh U
NEPIEHIUKYIAPHOCTD MPAMBIX U IJIOCKOCTEH, YrOJl MEXKAY MPSMBIMH, yroJl
MEXIY NPAMOHN M IUIOCKOCTBIO, YIOJl MEKIY IJIOCKOCTSAMH, PACCTOSIHUE OT




TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY HPSIMBIMH, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU pEIICHWH 3a7ady H3y4YeHHbIE
GbakThl U TeopeMbl MJIAHUMETPUU; YMEHHE OLIEHUBATH pa3Mepbl OOBHEKTOB
OKpY’KAloIIer0o MHpa; CTPOUTH MaTeMaTUYeCKHE MOJEIH C MOMOUIbIO
FeOMETPUUYECKUX TMOHSATHM W BENUYMH, pelIaTh CBSI3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n
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YMeHne onepupoBaTh TMOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, IPAaBWJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mMapajuiesienuries, Npu3Ma, NOUpaMuaa, ¢GuUrypa M TOBEPXHOCTh
BpallleHHs, LUWIMHIDP, KOHYC, map, cdepa, Iiomans cdepsl, III0aab
MOBEPXHOCTU TNHPaMHJbI, TPU3MBI, KOHYycCa, LWJIMHApa, O00BEM KyoOa,
OPSMOYTOJIBHOTO ~TapajjieNienunena, MNUPaMUIbl, TPU3MBI, I[THIHHIPA,
KOHYyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEYCHHS KOHYca W LMJIMHIPA,
napajjieibHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHUKH, (DUTYPBI W TIOBEPXHOCTH
BpAIICHHS, UX CCUYCHUS, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE MPHMEHSTh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
(GopMyITHpOBaTH OMpEACTICHHUS H3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKAX TIEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHHIN
OlpoBepraTh MX; YMEHHE NPOBOAUTH KiIAacCUPHUKAIMIO (UTYp 10
pa3IM4YHBIM [PU3HAKAM, BBINOJHATE HEOOXOIMMBbIE JIOTIOJIHUTEIbHBIC
MOCTPOCHHS
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YMeHue  onepupoBaTh  MOHATHSIMH:  JBIDKEHHE B IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue MOA0OMs, TOM00HBIE (UTYPBI; yMEHUE
pacmo3HaBaTh paBHBIE U TMOAOOHBIE (PHUTYphI, B TOM YHCIE B TMPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUCCKUE OTHOLICHHS TPU
pelIeHNH 3aJad; HaXOIUTh TCOMETPUYECKHE BEIWYHMHBI (JJIUHA, YTOJ,
IJI01a b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX YIYEOHBIX MPEIMETOB U U3
peabHON KHU3HH, YMEHHE BBIUYUCIISATH T€OMETPHUECKUE BEITMYHUHBI (JJTMHA,
yroJi, IJIONIaab, 00BEM, IUIOMIAh IOBEPXHOCTH), HCIOIB3YSI HW3Y4YCHHBIC
dbopMynbI ¥ METOABI, B TOM YHCIE: IUIOMIAh TMOBEPXHOCTH MHPAMUJIBI,
OpU3Mbl, KOHyca, LMIMHIpa, Iulomaab cdepbl; 00bEM  KyOa,
OPSIMOYTOJIBHOTO — MMapalljieNienumnea, MUPaMUbl, PU3MBI, IHIMHIPA,
KOHYcCa, Il1apa; yMEHUE HaXOAUTh OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSIMH: MPSAMOYTOJbHAs CHCTEMa KOOpIUHAT,
BEKTOp, KOOpAMHATBl TOYKHU, KOOPJAUMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha YHUCIO, pa3JoKEHUE BEKTOpa Mo Oa3ucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YroJl MEXKIY
BEKTOpAaMHU; YMEHHE UCIO0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIA METOJ AJIs
pelIeHrs FeOMeTPUUECKUX 3ajay U 3aayu APYrux y4eOHbIX MPEeIMETOB

13

YMeHue BBI6I/IpaTI> HO,Z[XO,Z[}II_I_[I/II‘;I MCTO AJid pCIICHUA 3aavl; MOHUMAaHUC




3HAYUMOCTU MATCMATUKKU B H3YUCHUU MPUPOAHBIX U O6H_I€CTBGHHI:IX
IPOLECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh IPOSBIECHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE IMPHUBOJIUTH MPUMEPbl MaTeMaTHUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




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

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble 1 nenbie yucia. [IpusHaku 1eIMMOoCTH HEIbIX YUCel
12 Panmonaneupie  uncna. OOBIKHOBEHHBIE H  JECATUYHBIC JIPOOH, TPOIEHTHI,
OCCKOHEUYHBIC TTEPUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HaTypajbHOW crereHHu. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 CreneHb ¢ 1enbM Moka3aresieM. CTENeHb C palMoOHAIbHBIM ToKa3areneM. CBolcTBa
’ CTETEeHH
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 = Jlorapudwm uncna. JlecaTuuHbIe U HATYpaTbHbIC JTOTapUPMBI
JeiictButenpHble uncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 = Tlpubnux€HHbIe BHIYMCIEHUS, IPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3ysibTara
BBIYMCIICHUI
1.8 = IIpeoGpa3oBaHue BhIpaKEHUI
1.9  KommiekcHele uyncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-palMOHATIBLHBIC YPaBHEHUS
2.2 | HppanuoHaibHble ypaBHEHUS
2.3  TpuroHomeTpuueckue ypaBHEHHUS
2.4 | Tloka3arenbHbIC U JJOTapU(DMHUUIECCKUE YPABHCHHS
2.5  lensie u ApoOHO-palMOHAILHEIE HEPABEHCTBA
2.6 = HppauuoHaibHbIE HEPABEHCTBA
2.7 = Tloka3zarenbHbIC U JOTapHUPMHUUECKIE HEPABEHCTBA
2.8 | TpuroHomeTpuyeckre HEpaBEHCTBA
2.9  Cucrembl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10  VYpaBHeHUs, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11  Marpuua cuctemsl TMHEWHBIX ypaBHEHUN. OTNpeaenTenb MaTpHULIbI
3 DOyHKINUH U TPaPUKH
31 Oynkuus, crnocodbl 3amaHus ¢yHkuuu. I'padux ¢ynkumu. BzaumHO o00paTHBIE
' dbyakuun. YérHbie 1 HeU€THBIC QyHKINU. [leproaudyeckue GyHKIMN
OOGnacte ompeneneHuss W MHOXKECTBO 3HaueHwit (ynkuuu. Hynmu  dyHKIum.
3.2  TIpoMeXyTKH  3HAKOIMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonpiee 1 HauMeHblee 3HaueHue QyHKIIUU




Ha IPOMEXYTKE

CreneHHast (pyHKIMS C HATypaJbHBIM M IIEJbIM TOKa3aTeneMm. EE cBoiicTBam rpaduk.

33 . .
CaoticTBa U rpaduK KOpHSI 71-OW CTETICHH
3.4  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOUCTBA U TpapUKu
16 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkni. CBolicTBa (PyHKITNH, HEPEPHIBHBIX
’ Ha OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMeTpuiecKas mporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTreMatnueckoro ananusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHne mNPOU3BOAHON K HCCIEAOBAaHHIO (GYHKIMA HAa MOHOTOHHOCTh H
4.2 KCTpeMyMbl. HaxokneHne HauOOJbIIEro W HAMMEHBIIETro 3HadeHUs (GYHKIUHA Ha
OTpe3Ke
4.3  IlepBooOpasnas. MHTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTUKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 = BeposTHOCTB
6.3  KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 lIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 ' MHOrorpaHHuKH
7.4  Tena v NOBEPXHOCTH BPAILLICHUS
7.5 = KoopauHaTel U BEKTOPHI




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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