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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegHazHadueH miis (popmupoBaHusi y 0OOydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIyYalHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOoramarTcsi MPECTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIME OCHOBHBIE coOjep)KaTeiabHbie JUHUU: «Ciy4ailHbie COOBITHUS W
BEPOSTHOCTWY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMAaeT M3YYCHUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO PACIPEICIICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMU.

Conepxanue mauHuU «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeeHud BEPOSITHOCTEH
MEXly 3HAUCHUSMU CIyYalHBIX BEJIMYMH, a TAKXK€ dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHa OOJIBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U MMEIONIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHUMAaNTFHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBsS3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHWUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeiCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB IMPUMEHSICMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCcX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JIIEMEHTAapHBIMU  COOBITUSAIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NTEpECeUeHUe, O0BEAUHEHUE, TIPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. Gopmyna nonHol BeposTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUN bepHyuin.

CnyuvaitHas  BenmuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX BEJIMYMH: MaTE€MaTHYECKOE
OKMJIAHUE, JHUCIIEPCHS W CTAHIAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHUs
MaTeMaTHYECKOTO OXKUIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematuueckoe oxugaHue OMHAPHOW Ciay4yaliHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsl TEOMETPUYECKOTO U OUHOMHMAIILHOTO paclpe/eIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/] UCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydYanHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHME MPUPOTHONW M COITUATBHOMN
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIN3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie  noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYMISCTBEHHBIC IPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHUpoBaTH W MPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHHPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTHI WHPOPMAITUH, NAHHBIX, HCOOXOAMMBIX JIJII OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B pa3lIMyHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BONPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, paclpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HUMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mporecca |
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpeaHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HMCXOJA) CIy4aillHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITaX C PAaBHOBO3MOKHBIMH CIIy4allHBIMHU COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1a4.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS TIPU PEILICHUH 3a1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIbITAHUN bepHyIu.

OnepupoBaTh  NOHATUSAMH:  CIydaiiHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUI0 WK C IIOMOIIBIO TUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /i Kontpoabnbie  IlpakTuueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIEe PecypChl
padoThI padoThI
1 [IpencraBieHne faHHBIX U ONUCATEIbHAS 4 httos://m.edsoo.ru/FO3BBNGHE
CTaTUCTHKA
CrnyualiHble ONBITHI U CITydaiiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.eds00.ru/036ZK3G08
3JIEMEHTApHBIMU UCXOJJaMU
3 Oneparyn Hafl COOBITHAMH, CIIONCHHE 3 https://m.edsoo.ru/1X5YQJKCT
BEPOSTHOCTEH
VYcioBHast BEpOSATHOCTh, 1EPEBO
4 CJIy4aifHOTO OIbITa, popMyIia MOTHON 6 https://m.edso0.ru/MG7XWY9I5
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4 https://m.eds00.ru/93EIMTAGW
6 Cepuu 1ociae10BaTeNbHBIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 6 https://m.edsoo.ru/W31256YUQ
8 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 5 2 https://m.edsoo.ru/F2NRENL5Z
OBLIEE KOJIMYECTBO YACOB I1O0 34 2 9

[NPOT'PAMME




11 KJIACC

KosmmyecTBo yacoB
HaumMeHoBaHuUe pa3iejioB H TeM DJieKTpoHHbIE (1IU(poBHIE)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTejIbHbIe PecypChl
padoThI padoThI
M N
1 ATEMATHHCCROC OAHRAHUC CITyHAHHOH 4 https://m.edsoo.ru/NLUR2F4P4
BEJIMYMHBI
2 Jlucniepeiti 1 CTARAAPTHOE OTKIOHEHIE 4 1 https://m.eds00.ru/9GOF3UXPG
CITy4aliHOU BEJIMYMHBI
3 3aK0H OOJIBIITNX YUCEIT 3 1 https://m.eds00.ru/3S0TJOXPH
o .
4 CHPEPRIBHDIC CTLYHANHBIC BEHIHHMHIE 2 https://m.edsoo.ru/UESKK8SEX
(pactipeneneHus)
5 HopwmanbsHoe pacnipenenenus 2 1 https://m.edsoo.ru/V2IPEPSDW
I1 600
6 OBTOPEHHE, 00O meHI:Ie 1 19 2 https://m.eds00.ru/957SUT5BH
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJabTara
6 Teopust BEpOATHOCTEHN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTb HOHATHAMM: CpeAHEe apU(MeTHYecKoe, MeIuaHa,
6.2 HauOoupllee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXOJ)
6.3 CllyyallHOro  OMbITa;  HAaXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMM CIIyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATbH
BEPOSATHOCTH COOBITUI B U3YyYEHHBIX CIyYalHBIX IKCIIEPUMEHTaX
Haxomute ¥ ¢opmMynmupoBaTe COOBITHS: TiepecedeHre W OOBbeInHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JUarpaMMamMu  OWinepa U QOpMYJIOH  CIOXKEHHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTb NOHATHUAMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCUMBIC
6.5 COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOMKEHHUS, C
MIOMOLIBIO JEPEBA CIIYYalHOTO OIIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWIIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOATHOCTH COOBITUN B CEPUU
' HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIEXa, HaXOQUTh BEPOSTHOCTU
cOOBITHI B cepuM UcTibITaHul bepHysn
6.8 OnepupoBarh MOHATUAMM: CIydallHas BEJIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




11 KIIACC

Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
5 Teopust BeposiTHOCTEH M CTaTUCTHKA
5 1 CpaBHHMBaTh BEPOSTHOCTH 3HAYEHMM CIIydailHOM BEIWYHMHBI 1O
' pacrpeesIeHUI0 WK C TIOMOIIBIO JUArpaMM
OnepupoBaTh TOHIATHEM MaTEMaTHYECKOTO OXXKHJIAHHS, TPHUBOJIUTH
5 5 MpUMEpPbl  TOTO, KaK MPUMEHICTCS MaTeMaTUYeCKOe  OXHUIaHUC
' CIy4allHOM BEJIMYMHBI, HAXOJIUTh MAaTEMaTUYECKOe OXKHJIAHHUE I10
JTAHHOMY PacIpe/IeIICHUTO
5.3 HNmeth npencraBiaeHue 0 3aKOHE OOJIBIITNX YHUCETT
5.4 HNmetp npeacTaBiaeHne 0 HOPMaIbHOM pacIpeieICHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
Kon
6 Teopust BeposTHOCTEN M CTaTUCTHKA
[IpeacraBinenne HaHHBIX C MOMONIbIO Tabimui u  guarpamm. CpenHee
6.1 apudMeTHYecKoe, MeauaHa, HauOoJbIIee W HAaWMEHbBIIEC 3HAYCHUSA, pa3Max,
JHCTIEPCUs ¥ CTaHIapPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrayvaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YaiHble COOBITHS. JeMEHTapHbIC
coObiTusa (ucxonbl). BeposiTHOCcTh cimyuaitHOoro coObiTHsA. bin3ocTe 4acToThl U
6.2 BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHI C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObiTusMH.  BeposiTHOCTH  CcOOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMHU
3JI€MEHTapHBIMU COOBITUAMHU
6.3 Onepauuu Hax COOBITUSIMHU: TepeceueHue, OOBEAUMHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia CII0KEHUS] BEpOSITHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydaiHOro
' skcriepuMenTa. @opmyna nojaHou BeposTHOCTH. HezaBucuMble coObITHS
65 Komb6unaroproe mpaBwio ymHoxenus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycmex M Heynada. HesaBucumble
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymmn
6.7 Crnydaiinas BenumunHa. Pacnipenenenue BeposiTHOCTeH. JlmarpamMmma pacrpeaeneHus.
' ITpumeps! pactipesienieHni, B TOM YHCIIe TeOMETpUUEeCKOe U OMHOMMAIbHOE
11 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 Teopust BEpOATHOCTEN M CTATHCTHKA
YucnoBble XapakTEPUCTUKU CIIy4alHBIX BEJIMYMH: MaTeMaTHYECKOe OXKUIaHHE,
51 JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumeprl mpuMeHeHUsT MaTEMaTHYECKOTO

OXHJAaHus1, B TOM YHCJIC B 3agadax H3 HOBCC}IHGBHOfI KU3HHA. MaTteMaTH4ecKoe

OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘lElfIHOfI BEJIUYMHBI. MaTeMaTH4ecKoe OXHUAAHHE CYMMBI




CﬂyqaﬁHBIX BeIn4uH. MaTemaTruueckoe OXHNIAaHUEC U JUCIICPCHUA TCOMETPUUCCKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesieHHH

3akoH OOJBIIMX YUCENI M €ro PoJib B HayKe, MpUpoJe U olriecTBe. BIOOpOUHBIH

5.2

METO/] UCCIIEOBAHUN

[Ipumepsl  HENpPEpBIBHBIX  CIy4alHbIX BenuyuH. [loHsATHE O TIUIOTHOCTH
5.3 pacripezenieHus. 3agaqu, MPUBOJIAIIME K HOpMaIbHOMY pactipezenenuto. [lonstue o

HOPMaJIBHOM pacrnpeaciICHnn




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepseMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMaMM pELICHUs 3a/ad;
yMmeHue ¢GOpMyIHMpOBAaTH W ONEPUPOBATH TOHATHSIMU: OINpE/ACICHHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOMCTBO, IpPU3HAK, J0KA3aTENlbCTBO,
paBHOCUJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMeHUE (OopMyIUpOBaTh
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJl MaTeMaTHYeCKON  HMHIYKIUU;
MPOBOAMTD JI0Ka3aTeIbHbIE PACCYXACHUS MPHU PEIICHUU 3a]1a4, OlEHUBATh
JOTUYECKYI0  TPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaThH
MOHATUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpalMy HaJ MHOXKECTBaMU;
YMEHME UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis OUCaHus
peaJIbHBIX IPOLIECCOB UM SBJIEHUN M IPU PELICHUM 3a]a4, B TOM YHUCIE U3
IpYruX Yy4eOHBIX MPEAMETOB; YMEHHE OINEpHpOBaTh MOHATUSAMHU: Tpad,
CBs3HBIA Tpad, nepeBo, LUK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3NIUYHBIMU CrHOcO0aMHU; HCMIOIB30BaTh rpadbl mpu
pellIeHnH 3a1a4

YMeHue omnepupoBaTh MNOHATUSMU: HATypajdbHOE YHUCIO, LEJIO0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM IIOKA3aTENIEM,
jgorapupM uHucia, CUHYC, KOCHHYC M TaHI€HC HPOM3BOJBHOIO YHCIA,
OCTAaTOK II0 MOJYJIO, PAalUOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHUCIIO,
MHO’KECTBA HaTypalbHbIX, LIEJbIX, PALIMOHAIBHBIX, J€CTBUTEIbHBIX YHCET;
YMEHHME HCIIOJIb30BaTh MPU3HAKH JIEIMMOCTH, HAUMEHbIIMH oO0mui
JeNuTedb W HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuga npu
pellIeHnn 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHUCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
pallMOHAJbHBIX  BBIPAKEHUN;  YMEHHME  ONEpPUpPOBATh  IOHATUSAMU:
MOCJIEI0BATENbHOCTh, apuMeTHyecKass TIporpeccus, TIeoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBalollasi TeoMeTpUyecKass IpOrpeccus;
YMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOJYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3alMcH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHYECcKass U  anreOpauyeckas); YMETb
NPOU3BOUTH apupMeTHYecKre JeHCTBUS C KOMIUIEKCHBIMHU YHCIIaMH;
IIPUBOJIUTH NPUMEPHI HCIIOIb30BaHMUSI KOMIUIEKCHBIX UHCEN; ONEPUPOBATh




HNOHATHSAMM:  MaTtpuma 2x2  wu  3x3, omnpedenuTenb  MaTpHIIb,
reOMETPUUECKUI CMBICI ONPEAETUTENS

YMeHue onepupoBarbh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OLIEPUPOBATH INOHATUIMMU:
TOXJIECTBO, TOXJECTBEHHOE MpPeoOpa30BaHUE, YPaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaThb YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C I1apaMETPOM; IIPUMEHATh YPaBHEHMSI, HEPABEHCTBA, UX CUCTEMBbI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PazIMyuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh HOHATHAMM: (QyHKIMS, 4YETHOCT (YHKIHH,
HEPUOJIMYHOCT  (PYHKIMHM, OrpaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKIMH, HauOoJblIee W HaUMEHbLIee 3HAYCHMS
(GyHKIMU Ha MPOMEXKYTKe, HelpepbiBHAS (DYHKIMS, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTETpa], YMEHHE HAXOIUTh ACUMOTOTHI Tpadpuka (GYHKIUU; yMEHHE
BBIUNCJIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
GyHKUUH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLIMH; YMEHUE HCIOJIb30BaTh
IPOM3BOJHYIO JUIsL MCCIeloBaHUA (DYHKIMI, HAaXOQUTh HamOOJIbLIME U
HalMEHbIIME 3HaueHHs (QYHKUUNA; CTPOUTh TIpapUKd MHOTOWIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHaiu3a; I[pPUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
wiomaad U o0bEMBI PUIYp € MOMOIIBIO MHTETpalia; MPUBOAUTH PUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI0 JuddepeHInalIbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKLHSA,
KOMIO3UIMS (QYHKUMH, JMHEWHas QYHKIM, KBaapaTHuHas (QYyHKIHS,
pannoHanmbHass (QYHKIWS, CTeNeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTelbHas U
jgorapupmuueckass (QYHKIHUU; YMEHHE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUUH, BBITOIHATH NMpeoOpazoBaHust rpaduKoB (PyHKIIHMA, UCTIONB30BaTh
rpaduKy Ui U3y4YEeHHUs MPOLIECCOB U 3aBUCUMOCTEH, MPU peIeHUH 3amady
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH; BBIPAKAThH
dbopMynTaMu 3aBHCHMOCTH MEXIY BEITMUYWHAMHM, HCIIOJIE30BaTh CBOWCTBA H
rpaduku (QyHKIUN U9 pEIIeHHus] ypaBHEHWW, HEPABEHCTB W 3a7a4 C
napamMeTpamMu; H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
peleHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMmenne pfiiath TCEKCTOBBIC 3aJadyd pa3HbIX THUIIOB (B TOM 4YHCJIC Ha




IPOIEHTHI, TOJM ¥ 4YacTH, Ha JBHXXEHHE, PadOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJOIH, 33Jayd U3 00JacTU YIpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHIO 3aa4yd, HCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJIEIUPOBATh
peanbHblE CUTyallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHHS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBUIO 3a/1a4i, UCCIIEI0BATH
IOCTPOEHHBIE ~ MOJAENM C  MCHOJb30BAaHMEM  ammapara  aiareopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATHAMH: CpeaHee apudmeTrhyeckoe, MeauaHa,
HauOoJbllIee U HaUMEHbIIEE 3HAUECHMS, pa3Max, JUCIEpPCUs, CTaHJApTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpPMALKIO, TPEACTABICHHYIO B TaONUIaX, Ha AWarpammax, rpadmukax,
OTpaKaroIllyl0 CBOMCTBA pEaJIbHbIX IPOLIECCOB U SIBJICHUM; MPEACTaBIATh
uH(pOpMalLlMI0O € TIOMOINBbIO TaONHMII W JAUarpaMM; HCCIIeI0BaTh
CTaTHCTUYECKUE [aHHbIE, B TOM YHCJIE€ C NIPUMEHEHHEM TIpauuecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpapUuecKH UCCIIE0BATh COBMECTHbIE
HaAOII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U IMHEHHOW perpeccuu

YMeHue oneprupoBaTh IOHATUSAMM: CIIyYalHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJIb30BAaHMEM TIpaUUEecKHMX METOJIOB; HPUMEHAThH
GopMynbl CIIOKEHUST M YMHOXEHHs BepoATHOCTeH, (GopMmyily IOJIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBbIX COOBITHI; YMEHHME ONepUupOBaTh
MOHATUSAMM:  ClIydaiiHas  BEIWYMHA, PACIPEICICHUE  BEPOSTHOCTEM,
MaTE€MaTH4YeCKoe OXKHMJIAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHECHHE
ClIy4ailHOM  BeJIMYMHBI, (YHKUMHM pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTENbHOIO U HOPMAJIBHOIO PAaCIpEACICHUN; YMEHNE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUN Ul PELICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHUSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHUE TPUBOIUTH MPUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
qucen B HPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBAThH
MOHATUSMH: COYETaHWE, IEPECTAHOBKA, YHCIO COYETAHHM, YHUCIO
nepectaHoBoK; OuHOM HblOTOHA; yMmMeHHEe NpPUMEHSTh KOMOMHATOPHbBIE
GakThl W pacCyXJeHUs s pelIeHus 3a7ay; OLEHUBATh BEPOSITHOCTH
peasibHbIX ~ COOBITH;  COCTAaBJIATH  BEPOSTHOCTHYIO  MOJAENb U
UHTEPIIPETUPOBATH MTOJYYEHHBIN pe3yabTaT

YMeHne ONcprupoBaThH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJia, IIJIOCKHI yroj, IBYrpaHHbIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIeIbHOCTh U
NEPNCHAUKYIIAPHOCTb NPAMBIX U HJIOCKOCTGI;'I, YroJj MExay NpsAMbIMHU, YI'OJI
MEXKYy MPSAMOU U IIJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHU, PACCTOSHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMH, PACCTOSHUE MEXKIY
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IJIOCKOCTAMU, YMCHUC MHCIOJIB30BATh IPpU PCIICHHUU 3a4a4 H3YUCHHBIC
(baKTBI U TCOPEMBI IIIAHUMCTPHUHU, YMCHHUC OLCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpyXKammero Mupa, CTpOUTb MATEMATHYCCKUEC MOJACINM C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCJIMYMH, peulaTb CBA3aHHBIC C HHUMHA
IMPAKTUYCCKUE 3aJa4un

YMeHne omnepupoBaTh MOHATUSAMH: IUIOMAnb (GUTYypbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPABWIbHBII MHOTOTPaHHHUK, CEUYCHHWE MHOTOTPAaHHHUKA,
Ky0, Napajulenenunesn, NpH3Ma, OUpaMHIa, (QUIypa U IOBEPXHOCTD
BpallleH!s], LWIMHIAP, KOHYyC, ImIap, cdepa, IIomanb chepbl, IUIOMAab
HOBEPXHOCTH TNHPAaMHUIBI, TNPHU3MBI, KOHYyca, LWIMHApA, 00BEM KyOa,
OPSAMOYTOJIBHOTO TapaJyIeNienuIea, MNUPaMUAIbl, MPU3MbI, LHWIHHIPA,
KOHyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M LWJIMHIPA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEUYEHHE Ilapa, IUIOCKOCTS,
Kacamomascs cepbl, NWIMHApPA, KOHYCa, YyMEHHE CTPOUTb CEUYCHHUE
MHOTOTPaHHHKA, HM300pa)kaTh MHOTOTPAaHHUKH, (UTYypbl U TOBEPXHOCTH
BpAIIEHUs, UX CEYCHUS, B TOM YHUCIE C IIOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TPHUMEHITH CBOWCTBA T€OMETPHUYECKHX (UTYp, CaMOCTOSTEIBHO
(GOpMyIHpPOBATH ONpPEAETICHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3BI O
CBOMCTBaX M TNPU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIACCHPHUKAINIO (GUTYp TIO0
pPa3NMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEILHBIC
MOCTPOCHHS

YMeHue onepupoBaTh MOHATUSIMH: JBHKEHHE B  IPOCTPAHCTBE,
napajuleNbHBI MEPEeHOC, CHMMETPHUS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00Ms, TMMOA00HBIE (QUTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS TpU
pEemiCHUN 3aaa4d, HaXOAUTb TI'COMCTPHUYCCKUC BCINMYUHBI (JIJ'H/IHa, yroiu,
101 b, 00BEM) IPU PELLICHUU 33]a4 U3 JPYTUX y4eOHBIX MIPEIMETOB U U3
peabHOM KM3HHU; YMEHHE BBIUUCISATH T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroj, IMJolaas, 00BEM, IUIOMIAJL MOBEPXHOCTH), UCHOJIb3Ys H3yuEHHbIE
dbopMynbl ¥ METOABI, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH MHPAMUJIBI,
OpU3MBbl, KOHyca, LMIMHApA, Iulomaas chepbl; o00bEM  KyOa,
NpAMOYTOJIbHOIO mHapajuiCiCcnuicaa, nupamMuabl, IMOIpU3Mbl, LTUIWHApPA,
KOHYCa, Il1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX QUTYD

YMeHue onepupoBaTh NOHATHUAMHU: IMPSMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHHE BeKTopa Mo 0Oaswucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BENEHUE, YIroJd MEeXay
BEKTOPAMM; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIst
pelIeHns TeOMeTPUUYECKUX 3aa4 U 33a4 APYTruX y4eOHBIX IPEIMETOB
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MPOLIECCOB W SIBJICHUWM; YyMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE
IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
Koxa
1 Yucna u BIYUCIECHUSA
1.1 = HarypanbHble u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  umncna. OOBIKHOBEHHbIE M JIECATUYHBIE  JPOOM, IPOLEHTHI,
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHH. JleWcTBUS ¢ apudMeTHUECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM INOKa3aTeseM. CBOHCTBa
' CTerneHu
15 CuHyc, KOCHMHYC U TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uucna. JlecssTuunble U HaTypajibHbIE JOrapu(pMbl
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONEepalii C JECHCTBUTEIBHBIMUA YUCIIAMH.
1.7  IlpubnuxEHHbIE BHIYMUCICHUS, MPaBUa OKPYIJIEHUS, IPUKUIKA U OIEHKAa pe3yJbTaTa
BBIYMCIICHHUI
1.8  IIpeobpazoBaHue BbIpaKeHUI
1.9  KowmruiekcHble 9ncia
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1  llensie 1 qpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2  HppaunoHanabHbIE YpaBHEHUS
2.3 = TpuroHomerpuyeckue ypaBHEHUs
2.4  Tloka3arenbHbIe U JIOTapu(PMUUECKHE yPaBHEHUS
2.5  llensle n 1poOHO-palMOHAIbHBIE HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8  TpuroHomerpuyeckrne HEpaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Martpuua cucteMbl JUHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpHUIIbI
3 OyHKIMH U TpaduKu




OyHkuus, crnocodbl 3amaHus QyHKuuu. ['paduk Qyskinun. B3aumao oOpartHbIe

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnactp ompeneneHuss W MHOXECTBO 3HaueHud QyHkuuu. Hymm  QyHKumm.
3.9 [IpoMeXyTKH  3HAKONOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMmyMbl 1 MUHUMYMBI GyHKITUU. HanbombIiee 1 HauMeHbIIee 3HaUCHUE (PYHKITHH
Ha TIPOMEXKYTKE
33 Crenennas pyHKIMS C HaTypaJlbHbIM U LieJbIM MokaszateneM. EE€ cBoiicTBau rpaduk.
' CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH
3.4  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  TlokazarenpHas u norapudmudeckast pyHKIIHH, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHMHI, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckas u reoMmerpuueckas nporpeccuu. opmyna cI0KHBIX IPOICHTOB
4 Hauaa maTeMaTnueckoro anainmnsa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIUI
[IpumeHeHre MNPOU3BOAHON K UCCIENOBaHHIO (YHKIUH Ha MOHOTOHHOCTh U
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBIIErO 3HAadeHWs] (YHKIUU Ha
OTpe3Ke
4.3  TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOXKecTBaMH. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 | TlpsMble U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrOorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpaIEHUS
7.5  KoopauHaTbl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anrebpa v Hayasla Matematuueckoro ananuza. 10-11 kmacc. Anumos 1A,
Kosnsarun F0.M., TkaueBa M.B. u np. Akurionepnoe o61miectBo «M3narenbcTBo
«IIpocsemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpust. 10-11 knmacc. Atanacsin JI.C., byry3os B.®., Kagomues C.b. u mp.
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