MHUHUCTEPCTBO IMTPOCBEIUEHUSI POCCUNCKOM ®EJNEPALIAUA
Munucreperso obpazoBanus TBepckoii o61acTh
YnpagJjienne o06pa3oBaHusl aIMHHUCTPALMH

BeiiHeBos10nKoro MynnuunaasHoro okpyra Teepcekoii 06.1actu

MBOY "Coaneunass COILI"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acenanuun IIMO 3amecturens aupektopa  JMpekTop
yuutesnei npeametHukos 1o YBP o ad/,g

- . /7 <
o 2/ A @i’fﬁ/ / Bopobsepa E.K.
) / [Tpuxaz Ne 185-o0x1

31'“ C.JL - Enanckas A.C. \
e Lol 0T «28»aBrycta 2025T.

[TpoTokom Ne 1
IIporoxon Ne 1 oT «28» aBrycra 2025 .

oT «28» aBrycra 2025r.

PABOYAS TPOTPAMMA
(ID 7099322)

y4eOHoro npeamera «BeposiTHOCTE H cTATHCTHKA.
ba3oBblii ypoBeHb»

s odyqarormxcs 10-11 xnaccos

n. Coaneunniin 2025



MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma ydeOHOro kypca «BeposTHOCTP W CTaTUCTHUKa»
06a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYJApCTBEHHOTO OOpPa30BATENBHOTO CTaHJApTa CpPEIHEro
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEAbIBISIEMbIX K MaTeMaTHUYE€CKOMY OOpa30BaHUIO, U TPAAMIMI POCCUHUCKOTO
oOpa3zoBanusi. Peanuszanus nporpaMMmbl 00€CIIEUMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHIIUSIMHU, COCTaBIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHSI U HEMPEPHIBHOTO
o0Opa3oBaHUsl, LIETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS TUYHOCTU O0YUAIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYyebnslii Kypc «BeposiTHOCTH M cTaTUCTHUKa» 0a30BOTO YPOBHS SIBISETCA
MPOJOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOU mKoNbl. Kypc mpemnHaszHadeH misi (GOpPMHPOBAHUS y OOYyYaIOIMIUXCS
CTaTUCTUYECKOM KyJNbTYpbl M TIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yYEHHs CIy4yalHbIX COOBITUH, BEJIMYUH U
npouieccoB. IIpu u3yueHunu kypca oOoramiaroTCs NPEACTABICHUS YYaIIUXCS O
METOIaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MAaTEMaTUYECKMX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepkanue Kypca HanmpaBJ€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX MPH
M3YYEHHHU Kypca OCHOBHOM HIIKOJBI M HA PA3BUTHE MPEICTABICHUN O CIy4ailHBIX
BEJIIMUMHAX M B3aWMOCBA34X MEXIYy HHMH Ha BaXHBIX IPUMEPAX, CHOXKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBUMM ¢ yKa3aHHBIMU LEJIIMH B CTPYKType Yy4eOHOTo Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BbIJICIECHbI
CJIeNyIOllMe OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiydyallHble COOBITHS U
BEpOSITHOCTHY, «CITydaiiHbIe BEIMUUHBI M 3aKOH OOJIBIITNX YUCEID.

BaxHyro 4YacTp Kypca 3aHMMAaeT HW3Yy4YEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO pAaCIpeAeNIeHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOraMu
— I0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACTIPEICIICHUSIMU.

Conepxanne nuHUM «CrydaifHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOW 1711 (pOpMHUPOBaAHUS TIPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEXy 3HAYCHHUSIMU CIIYYalHBIX BETUYHMH, a TAK)Ke dTa JUHUS HEoOXoauMa Kak
0aza sl W3ydyeHMs] 3aKOHa OOJIbIIMX uKcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO



dbopmammzaruto. Cam 3aKOH OOJBIIMX YHCENT MPEAJIaraeTcs B O3HAKOMUTEITHLHOMN
(dbopMe ¢ MUHIMAJIbHBIM HCITOJIb30BAHHEM MaTEMaTHIEeCKOTO (hopMaInu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMUA  CIIYYalHBIMH  BEIIMYUHAMM,
aKIEHTUPYIOT BHUMAaHHWE IIKOJIHHUKOB Ha ONMHCAHUMA W HM3YyYEHUU CIIydalHbIX
SIBIICHUI C MOMOIIBI0 HEMPEePHIBHBIX (QYHKIHH. OCHOBHOEC BHUMAaHUE YCISICTCS
MOKAa3aTeIbHOMY W HOPMAJBHOMY pAacIpeIeieHUsIM, MPH 3TOM IPEIoJiaraeTcs
03HAKOMHTEIIbHOE M3yueHHWE Marepuajia O0e3 JOKa3aTeJbCTB IMPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

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



COAEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

[IpencraBnenne MaHHBIX C TOMOINBIO Tabmuiy u guarpamm. CpemHee
apupMeTHyecKoe, MeauaHa, HauOoJbllleé W HAWMEHbIIee 3HAYEHHUS, pa3Max,
JUCTIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHbIe COOBITUS. DJIEMEHTAPHBIE
coObiTust (Mcxonbl). BeposTHOCTH citydaitHOTO cOOBITHA. biam3ocTh 9acToThl U
BeposiTHOCTH  coObiTuii.  Ciy4aifHble  OTNBITBI € PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU ~ COOBITUAMH.  BeposiTHOCTM  COOBITHIA B ONBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMH.

Onepatuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coowiTus. Jlnarpammel Ditnepa. opMyna ciioKeHHs] BEpOSTHOCTEN.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEU. JlepeBO CiydanlHOTro
sKcriepuMenTa. @opMyia MoaHoM BeposTHOCTH. HezaBucrmbie COOBITHS.

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

bunapHbIii ciy4aiiHblil OnBIT (MCHBITAHKE), ycrieX W Heynaya. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHysu.

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

11 KJTACC

UucnoBple  XapaKTEpUCTUKH  CIyYaWHBIX  BEJIWYMH: MaTeMaTHYECKOE
OXMJAaHUE, JIHUCHEPCUS M CTAHAAPTHOE OTKJIOHEeHue. lIpumepsl nprMeHeHus
MaTeMaTUYECKOTO0 OXKWIAHWs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOMU JKU3HU.
MartemaTnueckoe oXujJaHue OMHApHOW ciay4yailHOW BeIMYMHBL. MareMaTudeckoe
O)KMJIaHHE CYMMBI CIIy4alHBIX BEIMYMH. MaremMaTudyeckoe OXUAAHUE U
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMHUAIIBHOTO pacpe/IesICHU.

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

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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaTemMaTHKay XapaKTepU3yIOTCs:

I'paxknaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON UIACHTHYHOCTH, YBAKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCHHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTMX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHUYECKOrO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, peleHnu, paccyXICHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
HWHTEpecax 3J0poBOro u 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (37I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OTABIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI;



TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHNI0 Ha TPOTSIKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a1a4 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHUEM TJIO0ATBLHOTO  XapakTepa JKOJOTHICCKUX  IpoOIIieM;
OpHCHTAIlMCH HAa MPUMEHEHHE MATEMAaTUYECKUX 3HAHWHM JUIs pelICHUs 3a1a4 B
00JacTH OKpYKaloleH Ccpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH X
BO3MOYKHBIX MTOCJICJCTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM M  OONICCTBEHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMAaTHYeCKOM HayKu Kak c(epbl 4Yel0BEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS [MBWINM3AIWW; OBJIAJICHUEM SI3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH NPOEKTHYI0 M HCCIICIO0BATECILCKYIO JICSITEILHOCTD
WHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yNbTaThl OCBOCHHsSI MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXCcs (0c80eHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEeMaTHISCKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
OTIpe/Ie]ICHUs]  TMOHATUN, yCTAHABIMBATH CYIIECTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA MJIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3A;

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

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
NpOTUBOpeYHs B (akKTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPpUTEPUW  JUIS  BBISIBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUIA (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBObBL;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynrpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUre, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYIHUPOBATH OOOOIICHHUSI M BHIBOJBI IO pe3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

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

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEeUIeHUs 3a]1a4uu;

e BbIOMpaTh HWH(POpPMAIMIO W3  WCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEACTABIATh €€ B pa3NMyHbIX (opmax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHwle Oelicméus, o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyKUBaTh Pa3Iu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yJibTaThl  pEIICHWS  3aJadd,  OKCIEepPUMEHTAa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHs, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUAI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranusanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 337a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yabpTara peuieHrs MaTeMaTUueCcKoM 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a7jla4yd, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHHBATh COOTBETCTBUE pe3yJbTaTa WEIU M YCIOBUAM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAMUTh OIMHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

YutaTh ¥ CTPOUTH TAOTUIIHI U TUATPAMMBI.

OnepupoBaTth  MNOHATHSAMU:  cpeAHee  apudMeTUyYecKoe,  MeJuaHa,
HauOoJIblIIee, HAMMEHbBIIIEe 3HAYEHHUE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSIMU: CIYyYAHBIN 3KCIIEPUMEHT (OMBIT) U CIydailHOE
coOBITHE, DJIEMEHTApHOE COOBITHE (IJIIEMEHTAPHBIN MCXOJ) CIIYYaifHOTO OIIBITA;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath cOOBITHS: TiepecedeHHe U OO0beTuHEHHE
JAHHBIX ~ COOBITHMH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmaMu Ouiepa U GOopMyJIoN CIOXKEHUS BEPOATHOCTEN MpuU
pelIeHuu 3a1ay.

OnepupoBaTh MOHSATHUSMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS,
HaxXOJUTh BEPOSITHOCTH C MOMOILBIO MpPaBUIa YMHOXKEHHUS, C MOMOUIBIO JEpEBa
CIIy4alHOrO OMbITA.

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

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIHBITAHUS, CEPUs
UCIIBITAaHUM, yCIeX W Hey/laya; HaXOJUTh BEPOSTHOCTU COOBITHH B Cepuu
HE3aBUCUMBIX MCTIBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOJAUTh BEPOSITHOCTH COOBITHI B
CEpUU UCIIBITAHUN bepHyIum.

OnepupoBaTh  MOHATUSMU:  CIydailHas ~ BEJIMYMHA,  paclpeeeHHe
BEPOSITHOCTEH, TMarpaMma pacrpeiesieHus.

11 KJTACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIAyYallHOM  BEJIWYUHBI IO
pacnpeeNeHUI0 WK C TOMOIIBIO JUarpamMMm.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTEMAaTHYECKOE OKHMJIAHUE CIIy4YalHOM BEJIWYMHBI HAXOJUTh
MaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIPENEIICHUIO.

HmeTh mipeAcTaBiIeHUE O 3aKOHE OOJBIIINX YHCEIL.

HNMeTs mpeacTaBIeHUE 0 HOPMAIbHOM PaclpeacICHUN.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTara
6 Teopus BeposSITHOCTEHN U CTATUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBarh MOHATHSAMH: cpeAHee apudmeTuyeckoe, MeAuaHa,
6.2 HaumOoJbIllee, HAaWMEHBIIEe 3HAYCHHE, pa3MaX MacCUBa YHCIOBBIX
TAHHBIX
OnepupoBarh TOHATUSAMHU: CIYYaWHBIA JKCIIEPUMEHT (ONBIT) U
ciiyyaiiHoe cOOBITHE, BJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIA MCXO)
6.3 CIy4alHOTO  ONbITA;  HAXOAUTh  BEPOSITHOCTH B  ONbBITax C
PaBHOBO3MOXKHBIMH CITyYaifHBIMU COOBITHSIMH, HaXOJIUTh U CPABHHUBATH
BEPOATHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX
Haxomute u (opmynupoBaTh COOBITHS: TIEpECEUYCHHE U OOBECIUHECHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIIOXHOE TAHHOMY COOBITHIO;
' MOJIb30BaThCA  AMarpaMMaMu  OJiiepa © GOPMYJIOH  CIOKEHUS
BEpPOSITHOCTEN MpU pElICHUH 33124
OnepupoBarh TMOHATUSMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBUjIa YMHOKEHHUS, C
MIOMOIIIBIO J€PEeBa CIy4aitHOro OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MIPABHUIIO YMHOKEHUS TIPH PEIICHUH 337124
OnepupoBaTh MOHATHSIMU: UCIIBITAHUE, HE3aBUCHUMBIE UCIIBITAHUS, CEpUs
6.7 WCIBITAHUH, YCIIEX W HEeyJada; HaXOAWTh BEPOSATHOCTH COOBITUN B CEpPUU
' HE3aBHCHUMBIX HCIBITAaHUM 10 MEpPBOro ycnexa, HaXxOIUTh BEPOATHOCTH
cOOBITHI B cepum ucnibiTaHuil bepHymmu
63 OnepupoBarh MOHATUSAMM: CIydalHas BEJMYWHA, paclpe/esieHue

BEPOSITHOCTEH, IMarpaMmma pacrpeesieHus

11 KIIACC




Kon

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUM CIYyYalHOM BEJIMYMHBI 10
' pacrnpeiesIeHUI0 WIH C MOMOIIIbIO JUarpaMm
OnepupoBarb TMOHITHEM MATEMAaTHYECKOIO OXUAAHUS, MPUBOAUTH
55 IpUMepbl  TOrO, Kak MPUMEHSETCS MaTeMaTU4YecKOoe OXKUIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHIAHHE IO
JAaHHOMY pacrpe/eIeHUIO
5.3 Nmets npencraBieHue o 3aK0HE OOJBITUX YHUCETT
5.4 HNmeTts nipeacraBiieHue 0 HOpMAJIBHOM pacipeeieHuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
Kon
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
[IpencraBnenne JaHHBIX C TOMOMIBI0 Tabmun W auarpamm.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoiblllee W HaUMEHbIIEe 3HAYEHHUs, pa3Mmax,
JHCTIEPCUs ¥ CTaHJAapTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB
CrayvaiiHple SKCIIEPUMEHTHI (OMBITBHI) M ClydailHble COOBITHS. JIeMEHTapHBIC
coObITust (Mcxoxawl). BeposATHOCTH citydaitHOro coObITHS. Bau30cTh 4acToThl U
6.2 BEPOSATHOCTH cOObITUN. CiTydaiiHbIe OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coOpiTUAMH. BeposiTHOCTM  CcOOBITUH B OMBITAX C  PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU
63 Onepanu Hajg COOBITUSIMH: TIepeceueHHe, OOBEAMHEHHE, IPOTUBOIOJIOKHBIC
' coObrTust. Jlmarpammel Diinepa. @opmysa CI0XKEHUS BEPOSATHOCTEH
6 VYcinoBHas BEpOATHOCTh. YMHOXXEHUE BEPOSITHOCTEH. JlepeBo  ciiydallHOro
. skcriepuMenTa. @opmyra MmoaHoH BeposTHOCTH. He3aBucuMblie COOBITHS
6.5 KomOunaropnoe mnpaBuwno ymHoxkeHus. IlepecranoBku u dakropuan. Ywucno
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeiotoHna
bunapHublif cnydaiiHbplii onBIT (MCIBITAaHUE), ycmex M Heygada. HesaBucumble
6.6 ucnbiTanusa. Cepus HE3aBUCUMBIX HCIbITAaHWN 10 TmepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UCIBITaHUN bepHyrum
6.7 Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. JlmarpaMma pacnpenesieHusl.
' [Ipumeps! pacnpesesnieHnid, B TOM YHCIIE€ TeOMETPUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 Teopus BEpOATHOCTEN U CTATHCTHKA
5.1 UuciaoBble XapakTEPUCTUKUA CIYYAMHBIX BEIWYMH: MAaTEMaTHYECKOE OKHUIAHUE,




JUCTIepCUsl U CTaHJapTHOE OTKJIOHeHHe. [Ipumepbl mpUMeHeHHs MaTeMaTH4YeCKOro
OXHaaHuAaA, B TOM 4YHUCIC B 3aJadax H3 HOBCGI[HGBHOﬁ JKM3HU. MaremaTndeckoe
OXKHMJIaHWe OWHAPHOM CIIy4ailHOW BeMMYMHBL. MaTeMaTHyecKoe OXXHIaHHE CYMMBbI
CﬂyqaﬁHbIX BeIUYMH. MaTeMaTH4ecKoe OXKHNJaHHUC U JUCIICPCHUA TCOMCTPUUCCKOTO

¥ OMHOMHUAJIBHOTO pacIpeieIeHH

3akoH OONBIIMX YKCENI M €r0 poJib B HayKe, Mpupojae U obmiectBe. BoiOOpouHbIit

5.2

METO/I UCCIIETOBAHUI

IIpuMepsl  HenpepsIBHBIX — Cily4aliHbIX BenuuuH. [loHATHE O IIOTHOCTH
5.3 pacnpenenenus. 3aaa4u, IPUBOIAIINE K HOpMaJIbHOMY pactpenenennto. [lonstue o

HOPMaJIbHOM paclpeeIeHuI




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOI 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

Bragenne wmeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajad;
yMeHue (OpMyIUpOBaTh M ONEPHUPOBATh MOHSATHAMH: OIpENCICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTelbCTBO,
paBHOCWIBbHBIE (POPMYITMPOBKH; MPHUMEHSITh HX; YMEHHE (HOpMYIHNpOBaTh
o0paTHOE M TPOTHUBOIMOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTU4YeCKOH HHIYKLUU;
NPOBOJUTH JTOKa3aTeNbHbIE PACCYXKACHUS NMPU PEIICHUH 3a/1a4, OIICHUBATh
JOTMYECKYI0  TMPaBHIBHOCTH  PACCY)KACHUH; yMEHHUE  OIEpHpOBAThH
HOHSATHAMHU: MHOXKECTBO, INOJMHO)KECTBO, ONEpallMy HaJ MHOXECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Ui ONMHCAHHS
peaybHBIX MPOLECCOB M SBJICHUI M NPU PEUICHUH 33/a4, B TOM YUCIIC U3
JIPYruX YYeOHBIX IPEIMETOB; yYMEHHE OICpUpPOBATh IMOHATUSMH: Tpad,
CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE 3aJaBaTbh U
ONHUCHIBATh T'padbl Pa3IMYHBIMH CIOCO0AMM; HCIOJB30BaTh rpadbl HpU
peleHn: 3a1a4

YMeHHne omnepupoBaTh MOHSATHSIMH: HATYypalbHOE YHCIIO, LEN0e YHCIO,
CTETIeHb C IIeNTBIM ITOKa3aTelieM, KOPEHb HAaTypallbHOW CTETEeHHU, CTEIEHB C
palMOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC W TaHI'CHC IIPOU3BOJILHOI'O 4YHCJIA,
OCTaTOK 10 MOJYJI0, PAIMOHAIBHOE YHWCIO, WPPAIMOHATBLHOE YHCIO,
MHOXCCTBA HATYpPaJIbHBIX, LCJIbIX, PAllUOHAJIbHLBIX, I[eﬁCTBHTeHBHBIX YUCCII,
YMEHHE HCIIONB30BaTh MPH3HAKK JIEIMMOCTH, HAWMEHbBIINH OOIHid
JeTUuTeNlh W HaWMEHbIlee o0Imee KpaTtHoe, airoputMm EBkiamma npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIITOJHATH BBIYMCICHHE 3HAYCHUH W IpeoOpa3oBaHus
BBIPOKEHUH CO CTEMEHSIMH W JjorapudmMamu, Mnpeodpa3oBaHus IPOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  YMEHHE  OIIEpUPOBATh  IOHATHUSIMM:
MOCIIEI0BATEIHHOCTh, apu(MeThyecKass MPOrpeccusi, TeoMEeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TI'e€OMETpPUYECKas IPOTPECCHS;
YMCHHUC 3aJaBaTb IMMOCICAOBATCIBHOCTH, B TOM 4YHCIC C MIOMOIIBIO
PEKYpPpEHTHBIX (POpMYJ; YMEHHE ONEpUPOBATh MOHATHIMH: KOMIUIEKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOAYJIh U apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amuCH  KOMIUIGKCHBIX  YHCEIN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anreOpamdeckas); yMeETh
MPOU3BOUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;




HpI/IBO,Z[I/ITB anMepH HUCIIOJB30BaHUA KOMIIJIICKCHBIX YMCCII, OHepI/IpOBaTI:
MOHATHSIMHU:  MaTpuma 2x2  u  3%X3,  onpenenuTeslb  MaTpUIIbI,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHue OonepupoBarbh IOHATHUAMM: PpalHMOHAIbHBIE, HPPALMOHAIBHBIC,
NoKa3aTeJbHbIC, CTENECHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUECKUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEpUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXJECTBEHHOE INpeoOpa3oBaHME, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABCHCTB, pPaBHOCHIBHOCTb YPaBHEHHH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIAaTh yPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3IUYHBIX NPHUEMOB; PEIIaThb YPABHCHMS, HEPABCHCTBA U
CUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI PELICHHsT MaTeMaTHUYeCKUX 3aJad M 3a/1ady U3 Pa3IUYHbIX oOsacTel
HAyKU U PEAIbHOU KU3HU

YMeHnue omepupoBaTh HOHATHAMH: (YHKIOUS, YETHOCTh  (YHKIUH,
HNEePHOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
¢yHKIMH, 3KCTpeMyM (YHKIHMM, HAauOOJIbllee W HAaUMEHbIIee 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HempepbiBHAs (QYHKLUS, aCUMIITOTHI rpaduka
¢yHKuMu, nepBas W BTOpas MPOU3BOAHAS (YHKLUHU, F€OMETPUYECKUN H
¢u3uueckuif  CMBICT  TPOM3BOIHON, IEpBOOOpa3HasA, OMpeACTIEHHBIN
MHTErpajl; YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka (QYHKIHH; yMEHHE
BBIYHCIIATH MTPOM3BOJHBIC CYMMBI, TPOM3BEICHHS, YACTHOTO U KOMITO3UIINU
GyHKIMA, HAXOAUTh YpaBHEHUE KacaTeIbHOU K rpaduky GYHKIIUU; YMEHUE
HAaXOJUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMHA; yMEHHE HCIIOJIB30BATh
NPOU3BOAHYIO Ul HWCCIEeNOBaHUS (QYHKIHMHA, HAXOAUTh HAWOONBIIME U
HalMEHbIIME 3HaueHHs (QYHKUUN; CTPOUTH TpapUKd MHOTOUWIEHOB C
UCTOJIb30BAaHUEM  amllapara MaTeMaTHYeCKOro aHajiu3a; I[PHUMEHSTh
NPOM3BOJIHYIO Ul HaXOXKJCHHUS HAWIYUIIEro PElIeHHUs B MPUKIAJHBIX, B
TOM YHUCII€ COIMAJIBHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/a4ax; HaXOAUTh
Iomaa 1 00bEMBI GUTYp C IMOMOIIBIO0 WHTErpasa; MPUBOAUTH HPUMEPHI
MaTEMaTHYECKOT0 MOJCIUPOBAHUS C TIOMOIIBIO  TU(QepeHIINaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMH: rpaduk GyHKIMU, oOpaTHas (QyHKIHA,
KOMIIO3UIUS (DYHKIMHA, &uHEHHas QYHKUUSA, KBaapaTU4Has QYHKIUS,
panuoHanbHas (QyHKUMS, CTelneHHas (YHKIUS, TPUTOHOMETPUUECKHE
byHKIIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIMU, TOKa3aTelnbHas W
norapupmudeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduWKud H3YUYSHHBIX
(GYHKIHMA, BBITIOHATH MpeoOpa3oBaHus TpadukoB GyHKIINUMA, UCIIOIH30BAThH
rpaduKy JUIS U3y4eHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PELICHUU 3a]ad
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3aad M3 PEajJbHON KHU3HH; BBIPAKATh
dopMynaMu 3aBUCHUMOCTH MEX]Yy BEITMUYMHAMM; HCIIOJIB30BaTh CBOMCTBA M
rpadukd (QYHKIUH Ui pelieHus ypaBHEHMH, HEPAaBEHCTB U 3a4ad C
napaMerpamMu; H300pakaTb Ha KOOPAMHATHOM TIJIOCKOCTH MHOKECTBA
pEllIeHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a7aud Pa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBHXKEHHE, padoTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/la4yi U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI TO YCJIOBHMIO 3a/aud, HCCJIENOBATH IOJYyYEHHOE pEIICHHE H
OLICHUBATh TMPABAONOJOOHOCTh pE3YJIbTATOB; YMEHHE MOJECINPOBATh
pea’bHble CUTYyallMd Ha S3bIKE MaTeMaTUKH; COCTABIISTh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a7auu, UCCIEN0BATh
IOCTPOCHHbIE ~ MOJIEJIM  C  HUCIOJb30BAHWMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3ybTaT

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(MeTHUecKoe, MeIHaHa,
HauOoJpIlIee M HauMEHbIIEe 3HAYCHMS, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
UHOpPMaLIMIO, TIPEACTABICHHYI0 B TAaONMUIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOIMCTBA PEANbHBIX NPOIECCOB M SBJICHUH; MPEICTABIATH
uHpopMaIMi0O C TOMONIBI0 TAaOMUI] W  JUarpaMM; HCCIIeIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C TNPHUMEHEHHEM TpadUuecKhX
METOJIOB M DJICKTPOHHBIX CPEICTB; Tpa)UIeCKH MCCIEI0BATh COBMECTHBIC
HaOJIOICHNS C TOMOIIBIO AMarpaMM pacCEeMBaHUs M JIMHEHHON perpeccuu

YMenue omnepupoBaTh MOHATUAMH: CIyYalHBIA ONBIT W CIIy4yalHOE
cOOBbITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHS; yYMEHUE BBIUYUCIATH
BEPOATHOCTh C HCIOJb30BaHHWEM TpadUUYeCKUX METOJOB; MPUMEHSATh
bopMyIbl CIIOXKEHHSI M YMHOXXEHHSI BEpOSTHOCTEH, (opmyriny MOIHON
BeposTHOCTH, (opmyny bepHymiu, komOuHaTOpHBIE (PaKThl U GHOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
MOHATUSMU:  Clly4aliHas BEIWYMHA, PpACIPEICICHUE  BEPOSITHOCTEH,
MaTeMaTHYECKOE OXHJIaHWEe, NUCIePCHs W CTaHIAPTHOE OTKIOHECHHE
CllyualiHOW  BENWYMHBI, (YHKIMM  pPaCOpeleNieHus U  IUIOTHOCTH
PaBHOMEPHOTO0, MMOKA3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesieHui; yMEeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJs peuieHus 3a/1ad;
3HAKOMCTBO C TOHATHUSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJIbl BHIOOPOUHBIX
UCCJIEIOBaHUM; YMEHUE IPUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YUCCllI B NPUPOAHBIX H OGH.[GCTBGHHBIX SABJICHUAX, YMCHUC OIICPUPOBATH
IIOHATUAMMU: COUYCTaHHUC, NnepeCTaHOBKa, qucCIo COquaHHﬁ, YUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIC
GakThl W pacCyXIeHHMS JUIs pEIICHUs 3a1ad; OICHUBATh BEPOSTHOCTH
pEaIbHBIX  COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb |
UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHue onepupoBaTh IOHATHUAMU: TOYKa, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUNA YroJl, JBYTpaHHBIN
yroJl, TpEXIPaHHBIM YroJl, CKpEeIIMBAIOIIKUECS MpsIMbIE, NapauIeIbHOCTh U
NEPHEHAUKYIISIPHOCTD NPSMBIX U IIJIOCKOCTEH, YroJI MEXAY NPSIMBIMU, yToOJl
MEXAY NMPSAMON U IIOCKOCTBIO, YIOJ MEXAY INIOCKOCTSMU, PACCTOSIHUE OT




TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IMPHU pEIICHUH 3a7ad H3ydeHHbIE
GdakThl U TeopeMbl MJIAHUMETPUU; YMEHHUE OLIEHUBATH pa3Mepbl OOBEKTOB
OKpYXKAIoIIero MHpa; CTPOUTH MaTeMaTUYeCKHE MOJEIH C MOMOUIbIO
FeOMETPUUYECKUX TMOHSATHM U BENWYMH, peIlaTh CBS3aHHbIE C HUMU
MPAKTUYECKHE 3a/1a4H
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YMeHne omnepupoBaTh TMOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BEM GUTYPHI,
MHOTOTPAaHHHK, TPAaBWJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mMapajuiejienuries, Npu3Ma, NOUpaMuaa, ¢GuUrypa M TOBEPXHOCTh
BpallleHHs, LIWIMHIDP, KOHYC, mmap, cdepa, Iuiomags cdepsl, IIIoaab
MOBEPXHOCTU TNHpaMHJbI, TPU3MBI, KOHYycCa, LMJIMHApa, O00BEM KyoOa,
OPSAMOYTOJIBHOTO TapajjieNienunesa, MNHPaMUIbl, TPU3MBI, [THIHHIPA,
KOHYCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEYCHHS KOHYca W LMJIMHIPA,
napajjieNibHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TIOBEPXHOCTH
BPAIICHHS, UX CCUYCHHS, B TOM YHCIE C MOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPHMEHSTh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
(GopMyTHpOBaTH ONpEACTICHHUS H3ydaeMbIX (pUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX M TMpHU3HAKAX TIEOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIN
OlpoBepraTh MX; YMEHHE NPOBOJAUTH KiIacCUPUKAIMIO (UTyp 10
pa3MYHBIM [PU3HAKAM, BBINOJHATE HEOOXOJMMBbIE JIOTOJIHUTEIbHBIC
MOCTPOCHHS
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YMeHne  onepupoBaTh NOHATHUSIMH:  JBIDKEHHE B IPOCTPAHCTBE,
napajuieIbHBIA TEPEHOC, CHMMETPHUST Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHWe MOA0OMs, TOM00HBIE (UTYPBI; yMEHUE
pacmo3HaBaTh paBHBIE U TMOAOOHBIE (PUTYpHI, B TOM YHCIE B TMPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUECKUE OTHOLICHHS TPU
pelIeHUH 3aJad; HaXOJUTh TEOMETPUYECKHE BEJIWYHMHBI (JJTUHA, YTOJ,
MJI01Ia b, 00BEM) MPU PEIICHUH 3a]a4 U3 IPYTUX YI4EOHBIX MPEIMETOB U U3
peabHON KHU3HH, YMEHHE BBIUYUCIISATH T€OMETPHUSCKUE BETMYHUHBI (JJTMHA,
yroJi, IJIONaab, O00BEM, IUIOMIAh MOBEPXHOCTH), HCIOIB3YSl HM3YYCHHBIC
dbopMynbI ¥ METOABI, B TOM YHUCIE: IUIOMIAAh MOBEPXHOCTH MHPAMUJIBI,
OpU3Mbl, KOHYyca, LMIMHIpa, Iulomaab cdepbl; 00bEM  KyOa,
IPSIMOYTOJIBHOTO — MMapajieNienumea, MUPaMUIbl, TPU3MBI, IHIAHIPA,
KOHYcCa, Il1apa; yMEHHE HAXOAUTh OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD

12

YMeHue onepupoBaTh MOHATHUSIMH: MPSMOYTOJbHAs CHCTEMa KOOpIUHAT,
BEKTOp, KOOpAMHATBI TOYKH, KOOPJAWUHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3JoKEHUE BEKTOpa MO Oa3ucy,
CKAJIIPHOE TMPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YroJl MEXKIY
BEKTOpAaMHU; YMEHHE UCIO0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIA METOJ AJIs
pelIeHrs reOMeTPUUECKUX 3aa4 U 3aa4d APYrux y4eOHbIX MPEeIMETOB

13

YMeHue BBI6I/IpaTI> HO,Z[XO,Z[SII_I_[I/II‘;I MCTO IAJid pCIICHUA 3aadu,; MOHUMAHUC




3HAYUMOCTU MATCMATUKU B M3YUYCHHUU MPUPOAHBIX U O6H_I€CTBGHHBIX
IPOLECCOB U SIBJICHUH; YMEHHE paclo3HaBaTh MPOSBIECHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE IMPHUBOJIUTH MPUMEPbl MaTeMaTHUYECKHUX
OTKPBITUNA POCCUUCKON U MUPOBO MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Kon
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble 1 nenbie yucia. [Ipu3Haku 1eIMMOoCTH LEIbIX YUCel
12 Pannonanbupie  uncna. OOBIKHOBEHHBIE H  JECATUYHBIC JIPOOH, TPOIEHTHI,
OCCKOHEUYHBIC MTEPUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOW creneHH. JleWcTBUS ¢ apu(METHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 CreneHb ¢ 1enbIM MokazaresieM. CTENeHb C palMoOHAIbHBIM ToKa3areneM. CBoicTBa
’ CTETeHH
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 = Jlorapudwm uncna. JlecaTuuHbie U HATYpalbHbIC JTOTapUPMBI
JeiictButenpHble uncia. Apudmernyeckue onepanuu ¢ JIeHCTBUTEIBHBIMU YHCIAMHU.
1.7 = Tlpubnux€HHble BHIYMCIEHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3ysibTara
BBIYMCIICHUI
1.8 = IIpeoOpa3oBaHue BhIpaKEHUI
1.9  KommiekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenwie 1 poOHO-palMOHATIBLHBIC YPaBHEHUS
2.2 | HUppanuoHaibHble ypaBHEHUS
2.3 TpuroHomeTpudeckue ypaBHEHHUS
2.4 | Tloka3zarenbHbIC U JJOTapU(DMHUUECKUE YPABHCHHS
2.5  lensie u ApoOHO-pallMOHAILHEIC HEPABEHCTBA
2.6 = HppauuoHaibHbIE HEPABEHCTBA
2.7 = Tloka3zaTenbHbIC U JOTapHUPMHUUECKIE HEPABEHCTBA
2.8 | TpuroHomeTpuyeckre HEpaBEHCTBA
2.9  Cucrembl ¥ COBOKYITHOCTU ypaBHEHUIN U HEPABEHCTB
2.10  VYpaBHEHUS, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11  Marpuua cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenTenb MaTpHULIbl
3 OyHKINUH U TPaPUKH
31 Oynkus, crnocodbl 3amaHus ¢yHkuuu. I'padux ¢ynkumu. BzaummHO o00paTHBIE
' byakuun. YérHbie 1 HeU€THBIC QyHKIMU. [leproandyeckue GyHKINN
OOGnacte ompeneneHUss W MHOXECTBO 3HaueHumit (ynkumu. Hynmu  dyHKIum.
3.2  TIpoMexXyTKH  3HAKOIMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbiee 1 HauMeHblee 3HaueHue QyHKIIUN




Ha MPOMEXYTKE

CrenenHast (pyHKIMS C HATypaJbHBIM M IEJBIM TOKa3aTesneM. EE cBoiicTBam rpaduk.

33 . .
CaoticTBa U rpaduK KOpHSI 71-OW CTETICHH
3.4  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u JorapupmMudeckas GyHKINU, UX CBOUCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkini. CBolicTBa (PyHKITNH, HEPEPHIBHBIX
’ Ha OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMeTpuiecKas mporpeccuu. @opmyiia CI0KHBIX TPOIEHTOB
4 Hauana maTrematnueckoro ananusa
4.1 [TpousBoanas Gynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHne mNPOU3BOAHON K HUCCIEAOBAaHHIO (GYHKIMA HAa MOHOTOHHOCTh H
4.2 KCTpeMyMbl. HaxokneHne HauOOJbIIero W HAMMEHBINETro 3HaueHUs (GYHKIUH Ha
OTpe3Ke
4.3  IlepBooOpasnas. MHTerpan
5 MHOX€eCTBa U JIOruKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 lIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 ' MHOrorpaHHuKH
7.4  Tena v NOBEPXHOCTH BPAILLICHUS
7.5 = KoopauHaTel U BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» MaTtemaTuka: anredpa 1 Hayana MaTeMaTHYECKOIO aHaJIN3a, FEOMETPHSL.
AnreOpa u Hauana matematuyeckoro ananusa. 10-11 kimace. Anumos HILA.,
Komsirun FO.M., TkaueBa M.B. u np. Akunoneproe o6mectBo «M3natenbcTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTtoanyeckoe nocoone

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






