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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposTHOCTP M CTATUCTHKa»
0a3zoBoro ypoBHs 1isi oOyuaromumxcss 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepalibHOTO  TOCYJAPCTBEHHOTO 00pa30BaTEbHOTO CTaHIApTa CpPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJAUIMA POCCHICKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJAJCHUE KIIOUYEBHIMU
KOMIICTCHIIMSIMHA, COCTABJISIFOIIMMU OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

VYuebnbiii kypc «BeposTHOCTh M CTaTUCTHKA» 0Aa30BOTO YPOBHS SIBISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOrO yuyeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoibl. Kypc mpenHasHaueH i1 (GOpMUPOBAHUS y OOyYaroIIuXcs
CTaTUCTUYECKON KYyJbTypbl M IIOHHMAHHS pOJIM TEOPHUH BEPOSITHOCTEH Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA JJIsl U3YYEHHUs CIyYalHBIX COOBITHI, BEIUYHH U
npoueccoB. IIpu m3yueHunm kypca oOoramaroTcsi NPEICTaBICHUS YYalluxcs O
METO/IaX UCCIEN0BAHNS U3MEHUNBOIO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IO3HAHUS KaK HEOThEMIIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CopepxkaHue Kypca HallpaBi€HO HA 3aKpEIICHUE 3HAHWU, MOJIYYEHHBIX MPH
W3YYECHHH Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHUE MPEACTABICHHUN O CIy4YallHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXIy HUMU Ha BAaXKHBIX IPUMEpaX, CHOXKETBI
KOTOPBIX IMOYEPITHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LIE€JISIMH B CTPYKType ydeOHOro Kypca
«BeposITHOCTh M CTAaTUCTHKA» CPEIHEW IIKOJbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIIEyIOIINEe OCHOBHBIE cojepKaTenbHble JuHHM: «CiydaiiHble COOBITHS U
BEPOSITHOCTY, «Cily4ailHble BEIMUYMHBI U 3aKOH OOJIBIINX YHCEID).

BaxHyro dyacTp Kypca 3aHMMaeT M3YYEHHE TE€OMETPUUECKOTO U
OMHOMHAIBHOIO PacHpeeIeHni U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU
— IIOKa3aTeJIbHBIM U HOPMAJIbHBIM PacCIpeIeICHUSIMU.

Conepxxanne nuHUM «CiydailHble COOBITHSI U BEPOSITHOCTH»  CIIYKUT
OCHOBOW 1711 (pOpMUPOBAHUS MPEACTABICHUN O paclpeiesieHud BepOATHOCTEH
MEX]y 3HAUCHUSMU CIy4YailHbIX BEJIMYMH, a TAKKE 3Ta JMHUS HE0O0XOoAMMa Kak
0aza A W3yYeHHsA 3aKOHA OONBIIMX 4YHMCEeN — (YHIAMEHTAIbHOIO 3aKOHA,
JNEUCTBYIOIIET0O B MPUPOJE M OOIIECTBE H HMMEIOLIEro MaTeMaTHYECKYIO



dopmanuzanuio. Cam 3akOH OOJBIIMX YHCEN MpelaraeTcsi B 03HAKOMHUTEIIbHOM
dopmMe ¢ MUHUMAaTbHBIM UCIIOJIB30BAHUEM MaTEMATHYECKOTO hopMann3ma.

Tempbl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIIy9alHBIMH  BEJIIMYHMHAMH,
aKIEHTUPYIOT BHUMAHHE INKOJBHUKOB Ha OINMCAHWM M H3YYCHUU CIy4YalHBIX
SBJICHUN C MOMOILBIO HEMpPEPhIBHBIX (YHKIMI. OCHOBHOE BHUMaHUE YJESETCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIlpeieleHHUsIM, MPH 3TOM MpPearoiaraercs
O3HAKOMHTEIIFHOE M3yueHHWe MaTepuana O0e3 J0Ka3aTeNbCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposTHOCTb M CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCS | yac B HEAENI0 B TEYEHHME KaXAOro roaa oOydeHus, Bcero 68
y4eOHBIX YacCOB.



COJEPXKXAHME YYEBHOI'O KYPCA

UucnoBble  XapakTEPUCTUKM  CIyYaWHBIX  BEJIMYUMH: MaTEMaTHYECKOE
OXHJaHUE, IUCTIEPCUsT M CTaHAAPTHOE OTKJIOHeHue. lIpumepnl mNpuMeHeHUs
MaTEeMaTUUECKOr0 OXKHMIAHHUs, B TOM YHCJIE B 3ajadax W3 IMOBCEIHEBHOM >KH3HM.
MaremaTudeckoe OXujaHUE OMHAPHOW CIy4ailHOM BeIWMYMHBI. MaremaTudeckoe
OXHJaHUE CYMMBbI CIIy4yalHbIX BEJIMYMH. MaTeMaTuyecKoe OXUJaHUE U
JUCIIEPCHSI TEOMETPUUYECKOT0 1 OMHOMHUAIBLHOT'O pacIpe/eIeHUH.

3akoH OOJBIIMX 4YHCENT M €ro pojb B HayKe, NPUPOAE U OOIIECTBE.
Bri0opouHblii METOJT KCCIIEIOBAHUIM.

[IpuiMepbl HENpEephIBHBIX CIy4YalHBIX BEJIMYMH. [IoHATHME O IUIOTHOCTH
pacrnpeneneHus. 3a1a4n, IPUBOASIINE K HOPMaJbHOMY pactipenencHuto. [lonsarue
0 HOPMAaJIbHOM pacIpe/eICHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIHHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeiicmeus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayueii).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKamu@Huwle Oelcmeus, obecneyugarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH ILJIaH, AJITOPUTM PEIICHUsS 3a/a4, BEIOUpATh CIIOCOO pElICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOU UH(GOPMAIUU.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  TIO03HABATEIBHOM peQIeKCMM KaK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpolecca U
pe3yJibTaTa peIeHns MaTeMaTUYECKOM 3a1a4H;

NPEeABUAECTh TPYIHOCTH, KOTOPHIE MOIYT BO3HHKHYTH IPH PEIICHUHN
3a7a4M, BHOCUTHh KOPPEKTHBBI B [E€ITEIbHOCTH HA OCHOBE HOBBIX
00CTOSTENBbCTB, JaHHBIX, HAUICHHBIX OIIMOOK, BBISIBICHHBIX TPYJIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

CpaBHMBAaTHL  BEPOSITHOCTA  3HAYEHUW  CIYyYaMHOM  BEJIWYMHBI 1O
pacCIpeeIeHUIO WIH C IOMOILIBIO JUATPAMM.

OnepupoBarh NOHATUEM MAaTEMATUYECKOTO OKUAAHUS; IPUBOAUTH IPUMEPHI,
KaK IMPUMEHSETCS MAaTEMAaTHYECKOE OKHMJAHWUE CIYYaWHOW BEIWYMHBI HAXOIUTH
MaTEeMAaTHYECKOE 0KUIAHUE 110 JAHHOMY PaCHIPEIEIICHHUIO.

NmeThb npeacTaBieHue 0 3aKOHE OOJIBIINX YHUCE]T.

NmeTs npeacTaBieHrEe O HOPMAIbHOM PacipeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgposbie
Ne n/m P Kontpoabubie | IlpakTnyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTesbHbIE
padoTbI padoThI
pecypchl
1 Marematrueckoe OXUIaHUE CITyIaitHOM 4 bu6nunoreka [IOK
BEJIMYNHBI https://m.edsoo.ru/5tbcS5del
) Jucnepcus v cTaHIapTHOE OTKIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHO! BEJIUYMHBI https://m.edsoo.ru/5fbc5dcl
butmmoreka [IOK
1
3 3axon bompmx Hucen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepeiBHbIE Ci1ydaliHbIE BEIUYMHBI ) bub6nmoreka [IOK
(pacmipeneneHusl) https://m.edsoo.ru/5fbe5dcl
bu6nmoreka [IOK
5 H 2 1
OPMAIILHOE PACHPEACTICHHIA https://m.edsoo.ru/5tbc5dcel
6 [ToBTopenue, o6o0IICHNE U 19 | bubmmoreka [IOK
cUucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 1 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHNOYPOYHOE IINTAHUPOBAHHUE

KosauyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yuyeHusi  o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
[ToBTOpenwme, o600IIEeH e,
cucTeMaTH3aIus 3HaHUI.
N bu6mmoreka [IOK
1 CiyualiHple ONBITHI U BEPOSTHOCTU 1 05.09
. . https://m.edsoo.ru/430d330a
ciydaiiHbIX coObITuit. Cepun
HE3aBUCHUMBIX UCTIBITAHUI
[ToBTOpenue, o600IIEHNE,
cucTeMaTH3aIs 3HAHUI.
N bu6mmorexa [IOK
2 CiryualiHple ONBITBHI U BEPOSTHOCTU 1 12.09
. . https://m.edsoo.ru/a573a292
ciy4aitHbIx coobiTHil. Cepun
HE3aBUCHUMBIX UCTIbITAHUI
[ToBTOpenue, o600IIEH e,
CHCTEMAaTHU3aLMs 3HAHUM.
N bubmuorexa [JOK
3 CiryualiHple ONBITBHI U BEPOSTHOCTU 1 19.09
. . https://m.edsoo.ru/07a5e861
ciy4aitHbIx coobiTHil. Cepun
HE3aBHCHMBbIX UCIIBITAHUN
[ToBTOpenwue, 060061IeHNE,
CHCTEMATHU3aLMs 3HAHUM.
N bubmmorexa [JOK
4 CiryuyaliHple ONBITBHI U BEPOSTHOCTU 1 26.09
. . https://m.edsoo.ru/32bc29bf
ciy4aitHbIx coobiTHil. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
5 ITpumepsl IpUMEHEHUS | 03.10 bubnunoreka LIOK

MATEMAaTUYCCKOI'O OXKUJaHUA

https://m.edsoo.ru/ea27084d
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(cTpaxoBaHue, 10TEpEs)

MatemaTHuueckoe OKNJJaHHUEC CYMMbI

bu6nmorexa [IOK

6 5 10.10
CIIy4allHbIX BEIUYUH https://m.edsoo.ru/Oadefe9e
MaremaTruueckoe OXKuaaHue

butmmoreka [JOK
7 T€OMETPUYECKOTO U 17.10
N https://m.edsoo.ru/20de2fc2
OMHOMUAJIBHOT'O pacIpeieIeHUM
MaremaTruueckoe oXuaaHue
bubmuorexa [JOK
8 T€OMETPUUECKOI0 U 24.10
. https://m.edsoo.ru/17b0e769
OMHOMMAJIBHOTO pacCIpeaCICHUIA

9 Hucniepcus 1 cTaHgapTHOE 07.11 bubnmnoreka [JOK
OTKJIOHEHUE ' https://m.edsoo.ru/bec67f76

10 Jucnepcus u crangapTHoe 14.11 bu6mmoreka [IOK
OTKJIOHEHHE ' https://m.edsoo.ru/bf78aad6

1 Jucnepcun TeOMeTpUIECKOTO 1 9111 bubnmnorexka [JOK
OMHOMUABHOTO PACTIPEACIICHUS ’ https://m.edsoo.ru/4b5a495e
[TpakTrueckas pabota c

bu6nmoreka [IOK
12 KCIIOJIb30BAHUEM JIEKTPOHHBIX 28.11
https://m.edsoo.ru/a53cd884
Ta0JIHI]

13 3aKOH OOJIBIITUX YHCE. 05.12 bubmmorexa [JOK
Br160pouHbIif METOJ] iCCIIeAOBaHUN ’ https://m.edsoo.ru/94ddc34a

14 3aKoH OOJBIINX YHCET. 12.13 bubnuoreka [IOK
Br160pouHbIii METO MCCIIEIOBAHUIA ' https://m.edsoo.ru/cf23b369
[TpakTudeckas pabora c

bu6nuoreka [IOK
15 HCIIOJIb30BAHUEM DJICKTPOHHBIX 19.12
https://m.edsoo.ru/6¢1d11a6
TaOJIAILL
but6mmoreka [IOK
16 O06o00menne Marepuaa 26.12
. p https://m.edsoo.ru/7e37918f
17 [Ipumepsl HepepbHIBHBIX bubnmoreka [JOK
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CIy4YalHbIX BeJIMUnH. OyHKIUA
IUIOTHOCTH PACIPEIEICHUS.
PaBHOMEpHOE pacpeeneHue U €ero
CBOMCTBA

https://m.edsoo.ru/9f5b423d

ITprMepsl HENTPEPBIBHBIX
CIy4alHbIX BeJIM4nH. OyHKIUA

bu6mmoreka [IOK

18 IJIOTHOCTH pacHpeieICHHUs. 09.01
pactipea https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnpeieieHue U ero
CBOICTBa
3agauu, NIPUBOJAILINE K
19 HOPMaJIbHOMY PacCIpeICICHUIO. 16.01 bubamnorexa HOK
@yHKIMS IJIOTHOCTH U CBOKCTBA ' https://m.edsoo.1ru/97¢19159
HOPMAaJIBHOT'O pacIpeiesIeHUs
[TpakTuueckas padoTa c
20 HUCIOJIL30BAHUEM DIIEKTPOHHBIX 23.01 brbmrorexa [IOK
p ’ https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpeHue, 060061IeHNE U
. bubmuorexa [JOK
21 CUCTEMAaTHU3ALMS 3HAHUHN. 30.01
https://m.edso0.ru/72953f4¢
OmnmcaTtenbHas CTaTUCTHKA
[ToBTOpenue, 0600IIEHNE U
. bubmuorexa [JOK
22 CUCTEMAaTHU3alUs 3HAHUH. 06.02
https://m.edsoo.ru/b699ad0c
OnucaTtenbHas CTaTUCTHKA
[ToBTOpenue, 0600IIEeHNE 1
3 cucremMaru3anus 3Hanuil. OIBITEI C 13.07 bu6nuoreka [IOK
PaBHOBO3MOXHBIMU ' https://m.edsoo.ru/3fcbact9
AIIEMEHTAPHBIMU COOBITUSIMHU
IToBTOpEHME, 0000IIEHNE 1 Eu6 10K
. HOJINOTEKA
24 cucremMarn3anus 3Hannil. OIBITEI C 20.02

PaBHOBO3MOXHBIMH

https://m.edsoo.ru/538fd7cf
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AJIEMEHTAPHBIMUA COOBITUSIMHU

25

[ToBTOpeHwue, 06001IeHNE U
CUCTEeMaTH3allMs 3HAaHUH.
Brruncnenue BeposiTHOCTEH
coOBITHH ¢ TpUMEHEeHEeM (popMyIT U
rpauuecKknx METO0B
(xoopauHaTHAas MpsiMasi, 1EPEBO,
auarpamma Jiepa)

27.02

butmmoreka [JOK
https://m.edso0.ru/27291015

26

27

IToBTOpEHME, 0000IIEHNE 1
CUCTEMAaTH3aIMS 3HAHUHN.
Brrunciienne BeposTHOCTEM
COOBITHI ¢ IpUMEHEHHEM GOpPMYIT U
rpaduuecKUX METO/I0B
(xoopauHaTHas OpsAMas, I1epeBo,
IuarpamMma Dumiepa)

[ToBTOpeHue, 06001IeHNE U
CUCTEMaTH3alUsl 3HAHUM.
Brrunciienue BepossTHOCTEN
COOBITHH ¢ TpUMEHEHHEM (opMyIT U
rpauuecKnx MeTO0B
(koopanHaTHas npsAMas, 1epeBo,
Juarpamma Jisepa)

06.03

13.03

bubmnoreka LIOK
https://m.edsoo.ru/dc9ad6ca

bu6nmmoreka [IOK
https://m.edsoo.ru/5964£277

28

[ToBTOpeHme, 0600mEeHNE 1
CUCTEMAaTH3aIMs 3HAHUH.
Brrunciienne BeposTHOCTEM
COOBITHI ¢ IpUMEHEHHEM GOpPMYIT U
rpadUueCcKUX METO/I0B
(xoopauHaTHAs MpsAMas, 1epeBo,
auarpamma Jumiepa)

20.03

bubmnoreka LIOK
https://m.edsoo.ru/e71debe4
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[ToBTOpeHme, 0600IIEeHNE 1

29 cUCTeMaTHU3alIMs 3HAaHUH. 1 03.04 bubmuorexa [JOK
Ciyualinple BETUYNHBI U https://m.edsoo.ru/00b2efb3
pacrpeneeHus
[ToBTOpEeHME, 0000IIEHNE 1

30 CHCTEeMaTHU3aIMs 3HAHUH. 1 10.04 bubmuorexa [JOK
Crnyualinple BETUYMHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneeHus
IToBTOpEHME, 0000IIEHNE 1

31 cUCcTeMaTH3aIusA 3HaHUI. | 17.04 bu6nuoreka [IOK
MaremaTndeckoe OKHIaHue https://m.edsoo.ru/acal 298¢
CIIy4aliHO! BEJIUYMHBI
IToBTOpEHME, 0000IIEHNE 1

1 CHCTeMaTHU3aLMsl 3HAHUH. | 24.04 bubmnoreka LIOK
MaremaTHndeckoe OKHIaHue https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYMHbI

bu6nuorexa [IOK
33 HtoroBast KOHTpoNbHAs paboTa 1 15.05 https://m.edsoo.ru/0fd6d597
14 [ToBTOpeHwme, 0600mEeHNE 1 | 22.05 bubmuorexa [JOK

cucTeMaTH3aInsI 3HaHUI

https://m.edso0.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

Konx
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoro N
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHust
pe3yabTara
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEpPOSITHOCTH 3HAYEHUW CIy4ailHOW BEJIMYMHBI IO
pacrpecICHHIO WK C TIOMOIIIBIO JUarpaMM
OnepupoBaTh TIMOHATHEM MaTEMAaTUYECKOTO OXXHJIAHHSI, TPUBOJIUTH
55 MpUMEpPBl  TOr0, KaK TMPUMEHSETCS MaTeMaTHYeCKOE  OXKHJIaHHE
CIy4yallHOW BEJIMYMHBI, HAXOJIUTh MAaTEMaTUYECKOe OXHIAHHE IO
JTAHHOMY pacTpeIeTICHUIO
53 HmeTs mpeicTaBIeHHE O 3aKOHE OOJBIIIX YHUCE

54 HmMmeTth MMpEaACTAaBJICHUC O HOPMAJIBHOM paClpCACICHUN




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

Kon

IIpoBepsieMblil 3JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEpUCTUKW CIyYalHBIX BEJIMYHMH: MAaTE€MaTHYECKOE OXKHUIAHHE,
JIUCTIEPCUSL U CTAHJIAPTHOE OTKJIOHEHUE. [IpuMepsl MprUMEHEHUsT MAaTEMATHYECKOTO
0XUJAaHWs, B TOM YHWCIE€ B 3aJayax M3 NOBCEIHEBHOW XW3HU. MaTemaTudyeckoe
OXUJaHUEe OWHAPHOW CIIy4aifHOW BENMYWHBL. MaTeMaTH4ecKOoe OXKHIIaHUE CYMMBI
CIy4allHbIX BEJIWYMH. MaTeMaTHYECKOE OKUJIAHUE U JTUCIEPCUS TE€OMETPHUUECKOTO

¥ OMHOMUAJIBHOTO pacIpe/eeHui

5.2

3aKkoH OOJBIIMX YMCENl M €ro posib B Hayke, Mpupojae u obiecTBe. BriOopouHsblit

METO/I UCCIIEAOBAHUI

53

[Ipumepsl  HeNpepbIBHBIX  CIyd4aHbIX BeduyuH. [loHsTHE O MJIOTHOCTH
pacnpenenenus. 3a1auu, MPUBOJIAIINE K HOpMaIbHOMY pacmpenenenuto. [lonstue o

HOpPMAaJIbHOM paclpeaeeHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NIPeIMETHBIM pPe3y/JbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBbI CPeIHEro 0011ero
o0pa3zoBaHusi

Brmagenne wmeromamMm [OKa3aTeNbCTB, AJITOPUTMAMHU pEUICHMs 3a4ad;
yMeHue (OpMYJIHpPOBATH W ONEPHUPOBATH TOHATHSIMH: ONpEACICHHE,
akcuoma, TEopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKa3aTEJIbCTBO,
paBHOCWIIbHBIE (OPMYJIUPOBKH; HMPUMEHSATHh HX; YMEHHE (OPMYIHPOBATH
0o0paTHOE M TPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEDBI, HCIOJB30BaTh METOJ MaTeMAaTHYECKOM WHIYKLUU;
IPOBOJIUTH JJOKA3aTeIbHbIE PACCYXICHUS NPHU PELICHUM 3aja4, OL[EHUBATh
JOTMYECKYI0  IPAaBWIBHOCTh  pPacCy)XIEHUH; yMEHHE  ONEpPUPOBAThH
HNOHATUAMM: MHOXKECTBO, IOIAMHOXECTBO, OIEpalMM HaJ MHOKECTBaMHU;
YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl OUCAHUS
peanbHbIX MPOLECCOB U SBJICHUN M MPU PELIEHUH 3a/lay, B TOM YHUCIE U3
IpyTUX Y4YeOHBIX NPEIMETOB; YMEHHE OIEPHPOBATH TOHATHIMHU: Tpad,
CBSI3HBIA Tpad, AepeBo, LMK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh H
ONHUCHIBAaTh Ipadbl pPa3IUYHBIMU CIIOCOOAMM; HCIIOJIB30BaTh Tpadbl MpH
pelIeHnH 3a1a4

YMeHue omnepupoBaTh NOHATHUSMH: HATYPaTbHOE YHCJIO, IIEJI0€ YHCIIO,
CTETICHb C IICJIBIM T0Ka3aTeJieM, KOPeHb HATYPaJIbHOW CTEIEeHHU, CTETICHD C
paloHaIbHBIM TOKa3aTelIeM, CTETEeHb C JCHCTBUTEIBHBIM IOKAa3aTeNeM,
JorapupM 4YHUClia, CUHYC, KOCHHYC M TAaHI'CHC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK [0 MOAYJI0, paIlMOHAIFHOE YHCIIO, HWPPAIMOHAIBLHOE YHCIIO,
MHOXCCTBA HATypaJIbHbIX, LECJIBIX, pAallMOHAJIBbHBIX, IICﬁCTBI/ITGJII)HI)IX YUCCII,
YMCHHUC HUCIOJb30BATbL MNPHU3HAKU ACIUMOCTH, HanMEHBIIUN O6IJ.IHﬁ
JenuTeNb W HauMeHbIee ofIluee KpaTtHoe, airoputMm EBkiauna npu
pelleHNH 3a/1a4; 3HAKOMCTBO C Pa3IUYHBIMU TO3HIMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHUE BBIMOJHATH BBIYMCIICHUE 3HAUCHHUA U NMPEOOpa3OBaHHS
BBIPAKEHUM CO CTENEHSIMU U JorapudmMamu, npeodpa3oBaHusi IPOOHO-
palMOHAIBHBIX  BBIPAXCHUH;  YMEHHME  OIECPUPOBATH  IOHATHUAMHU:
MOCNe0BAaTeIbHOCTh, apu(dMeThdyecKass MpPOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO yObIBaloIasi TeOMETPHYECKas IMPOrPeccHs;
YMEHHE 3a/aBaTh TMOCJIEIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppEHTHBIX (HOpMyII; yMEHHE ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
qucjio, COHpSDKéHHBIC KOMIUJICKCHBIC 4YHCJIa, MOAYJIb W aprymMcHT
KOMIUICKCHOTO  4Yucia,  (opMa  3alUCHM  KOMIUIGKCHBIX — YHCEIN
(reomeTpuyeckasi, TPUTOHOMETpPHUECKass U  anreOpanueckas); yMeETb
NPOU3BOJUTh apUPMETHYSCKUE JIEHCTBUS C KOMIUIGKCHBIMH YHUCIIAMH,




MIPUBOAUTH MPUMEPHI MCTIOIB30BAHUS KOMIUICEKCHBIX YHCEN; OMEPUPOBATH
MOHATUSIMU:  MaTpuma 2X2 u  3X3, ompeaenurelb  MaTpHIlbI,
FeOMETPUUECKUIN CMBICI ONPEICTUTEINS

YMeHue onepupoBaTb IOHATHUAMH: PALMOHAIBHBIC, HPPaLUOHAJIbHBIE,
MOKa3aTejabHble, CTENEeHHbIE, JorapuMuyeckue, TPUTOHOMETPHUUECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHHHW M HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHCHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATh ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBbI
JUIsL pelIeHMss MaTeMaTHYeCKHX 3a7ad W 3a7ad U3 pa3jiIMuHbIX olrnactei
HAyKU U PEAJIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (DYHKLUH,
NEePUOUIHOCTD (DYHKIIMH, OTPaHHYEHHOCTh (PYHKIUH, MOHOTOHHOCTP
(GyHKIMH, SKCTpeMyM (yHKIMH, HAauOoNbIIee W HaWMEHbIIee 3HAUYCHUS
(YHKIMM Ha MPOMEXYTKE, HENpepblBHAs (YHKLUSA, aCUMIITOTHI rpaduka
(¢yHKIMHU, TepBasi U BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUUYECKUN U
¢u3nyeckuif  cMbICI  MIPOM3BOAHOM, mepBooOpasHas, ONpeneaEHHbIH
UHTETpal, YMEHHE HaXOAWUTh AaCHUMOTOTHl Tpaduka (YHKIHUH; yMEHHUE
BBIYHMCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3HULIUH
(GyHKIMH, HAXOIUTHh YpaBHEHUE KacaTeIbHOH K rpaduky (YHKINHU; YMEHUE
HaXOJUTh NMPOU3BOAHBIE 3JEMEHTapHbIX (YHKIMH; YMEHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JJIsI HUCCIENOBaHMA (DYHKIUM, HaXOAUTh HaMOOJIbIINE U
HaVMEHBIINE 3HaueHWs (YHKIHUHA; CTPOUTHh TpPaQUKH MHOTOWIECHOB C
UCIIOJNIb30BAaHUEM  ammapara MaTeMaTHYecKOro aHaiu3a; NPUMEHSThH
HOPOM3BOJHYIO U HAaXOXKJICHHUS HAWIYUIIEro PELIeHHs B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAJIbHO-?KOHOMHYECKHX U (PU3MUECKUX 3a/ayax; HaXOAMUTh
TUIOIIAAN ¥ 00BEMBI (PUTYp C TIOMOIIBIO WHTETpajia; MPUBOAUTH PUMEPHI
MaTEeMaTHYECKOr0 MOJEIUPOBaHUS C TOMOLIbI0  AuGdepeHIMaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUHN, oOpaTHAs (QyHKLUS,
KOMITO3MLMS (YHKUMH, JUHEHHAas QYHKIHSA, KBagpaTHYHAs QYHKIHSA,
panmoHanpHas (YHKIHSA, CTENeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKLMH, IOKa3aTelbHAs |
aorapupmuueckass (YHKIHMH; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX
(GYHKIMIA, BBITOJIHATH peoOpa3oBanust TpadukoB (HyHKIHUI, UCIIOIB30BATH
rpad¥Ku JUIA M3YYEHHS MPOIECCOB M 3aBUCHUMOCTEH, MPH pPEIICHUH 3a1ad
U3 JPYTux y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHOM >KU3HHU; BBIPAXKATb
(dbopMynamMu 3aBUCUMOCTH MEXJy BEJIWYMHAMH; UCIIOJIb30BaTh CBOWCTBA U
rpa¢pukd (QyHKUUH 1 pelleHus ypaBHEHMH, HEPaBEHCTB U 3a4ad C
napaMeTpamu; HW300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOYXECTBa
pellIeHUI ypaBHEHHI, HEPABEHCTB U UX CUCTEM




YMeHne pemath TEKCTOBBIE 3a/Ja4d pPa3HBIX TUIOB (B TOM 4YHCJE Ha
MPOLICHTHI, OJIM U YacTH, HAa JBUXKEHUE, padOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33/la4ydl U3 00JacTU yHpaBICHUS JIMYHBIMU U CEMEHHBIMU
(vHaHCAMU); COCTaBJATh BBIPAKEHUS, ypaBHEHHUs, HEPABEHCTBA M HX
CUCTEMBl IO YCIIOBUIO 3aJjauM, HCCIIEOBATh IOJIyYEHHOE pEIIeHHEe U
OIICHUBATh TPABAONOAOOHOCTh PpE3YyJbTATOB; YMEHHE MOJACIHPOBATH
peanpHble CHUTyallid Ha SI3bIKE MaTeMaTHKU;, COCTABJISITH BBIPAKECHHS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBUIO 3a/1a4M, UCCIEI0BAThH
NOCTPOCHHBIE ~ MOJENM C  HUCHOJB30BaHMEM  ammapata  anreOpsl,
UHTEPIIPETUPOBATD MTOJIYUCHHBIH pe3ynbTart

YMeHne onepupoBaTh MOHATHUSMHU: CPEAHEe apu(MeTHdecKoe, MeInaHa,
HanOOJIBIIIEE U HAMMEHBIIIEE 3HA4YCHUA, pa3dMax, JUCIICPCHA, CTAaHIAPTHOC
OTKJIOHEHHE YMCJIOBOTO HAOOpa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATH
nH(popMannIo, MpeICTaBIeHHYI0 B TabiIMIaxX, Ha AMarpaMmax, rpadukax,
OTpPaXKaIOUIyI0 CBOIMCTBA PEANBHBIX IPOIECCOB U SIBICHH; MPEACTaBIATH
UHPOPMALIMIO C TIOMONIBI0 TaONWI] W JUarpamMM; HCCIEI0BaTh
CTaTUCTUYCCKUC HOAaHHBIC, B TOM YHUCIIC C TPHUMCHCHUCM rpa(bnqecxnx
METO/IOB U 3JIEKTPOHHBIX CPEJCTB; rpapuyecku Hcciae1oBaTh COBMECTHbIE
HaOJIIOCHNUS C TOMOIIBIO JIarpaMM PAaCCEUBAHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh IMOHATUSAMM: CIIyYaWHBIM ONBIT W CIy4YaiHOE
COOBITHE, BEPOSATHOCTh CIYYailHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C MHCIIOJB30BaHMEM TIpaUYecKUX METOJOB; MPHUMEHSThH
(GbopMyNbl CIOXKEHHSI M YMHOXEHHS BEpOATHOCTEH, (opmyiy monHoN
BeposTHOCTH, dopmyny bepHymm, komOuHaTOpHBIE (DAKTHI U (OPMYIIHI;
OLICHMBATh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHHE OINEepUpPOBATh
NOHATUAMM:  ClyyallHas  BEJIMYMHA, PACIPEACIICHUE  BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHMJAHUE, JUCHEPCHUS U CTAaHJApPTHOE OTKJIOHEHUE
CIy4ailHOW  BeJIMuYWHBL, (YHKIMKM  pacrupefeieHus U  IJIOTHOCTU
PaBHOMEPHOT0, [MOKA3aTE€IbHOTO0 U HOPMAJIBHOTO PacHpelesIeHUl; yMEeHue
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHuil sl pelieHus 3a/ad;
3HaKOMCTBO C TIOHSTHSIMH: 3aKOH OOJIBIIMX YHMCEI, METO/AbI BBIOOPOUHBIX
UCCIIEIOBaHUI; YMEHHE PUBOIUTH PUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
yycell B MPUPOJIHBIX M OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEepHUpOBATH
HNOHATUAMM: COYETAHUE, I[IEPEeCTAHOBKA, YHUCIO COYETaHWM, YHCIIO
HepecTaHoBoK; OMHOM HpIOTOHA; yMeHHE NpPUMEHSATh KOMOWHATOPHBIC
(GakTel M pacCy X IeHHUs A pELIeHUs 3a]ad; OIEHHBATh BEPOSATHOCTHU
peasibHBIX ~ COOBITHUH;  COCTaBIATH  BEPOSTHOCTHYIO  MOAEIb U
UHTEPIIPETUPOBATD [TOJIYUCHHBIN pe3ynbTat

YMeHue omnepupoBaTh NOHATHUAMU: TOYKA, IMpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA yIJla, IUIOCKUN yroJl, ABYyTrpaHHbIN
YIoJl, TPEXTPAaHHBIMA Yroj, CKPEIIUBAIOUIUECS MPSIMbIE, NapaljIeIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPAMBIX M TUIOCKOCTEH, YToJ MeXAy MPSMBIMH, YTOJ
MeXy HPSAMON U IIOCKOCTBIO, YTOJ MEXKIY MJIOCKOCTSMHU, PACCTOSTHUE OT




TOYKHM JI0 ITUIOCKOCTH, PACCTOSIHHUE MEKIY INPSIMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMH; YMEHHME HCIIOIBb30BaTh IPH DPEIICHUM 3a1a4 U3y4CHHbBIC
(akTel ¥ TEOpEMBbl IIAHUMETPHUU; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTH MATEMAaTUYECKUE MOJEIU C IMOMOIUIBIO
F€OMETPUYECKUX IIOHATHUM W BEJIWYMH, pElIaTh CBA3aHHBIE C HHUMU
MIPAaKTHYECKUE 3a1a41
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMIAAL (GUTyphl, 00BEM (UTYpHI,
MHOTOT'PAaHHHK, IPAaBUJIbHBII MHOTOTPaHHUK, CEUYEHHE MHOTOTPAHHUKA,
Ky0, mNapajuienenunen, Npu3Ma, OUpaMHIa, QHUTYpa H IOBEPXHOCTb
BpallleHus, MWJIWHIP, KOHYyC, Imap, cdepa, miomaab cdepsl, UIONIAIb
NOBEPXHOCTH THMPAMHJIbI, TPU3MBI, KOHyCa, NWIMHApA, O0BEM Kyoa,
NpSMOYTOJBHOTO TapalyieNienunesa, MNUPAMUAIBl, TPU3MBI, IHHIPA,
KOHycCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUECHUs KOHyCa M LWJIMHAPA,
napajuleJlbHble OCH WM OCHOBAaHHMIO, CEYEHHE Imapa, IUIOCKOCTb,
Kacamomascs chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAaIllEHUsI, UX CCUYEHUs, B TOM YHUCIIE C MMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHATh CBOMCTBA I'€OMETPUYECKUX (UTYpP, CaMOCTOSTEIbHO
(bopMyIIUpOBAThH ONpPEJENCHUSI N3yYaeMbIX (UTYp, BBIABUTATh TUIOTE3BI O
CBOWCTBAX M TPU3HAKaX TE€OMETPUYECKHX (UTYp, OOOCHOBHIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIacCHPHUKAIHUI0O QUryp II0
pa3MYHBIM [PU3HAKAM, BBIIOJIHATE HEOOXOIMMbIE JIOMOJIHUTENIbHBIC
HIOCTPOCHHUS
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YMeHne  omnepupoBaTh  TOHSATHSMH:  JIBIDKCHHE B IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CHMMETpPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO0Ms, TMOAOOHBIE (QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIe U MOJOOHBIE (UIYphl, B TOM YHUCIE B MPHUPOIE,
UCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHUS MPH
pelIeHNH 3a1a4; HaXOIUTh T'€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI,
IO Ab, 00BEM) MTPH PEIICHUHN 33J1a4 U3 APYTUX YUEOHBIX PEAMETOB H U3
pearbHON KU3HHM; YMEHHE BBIUUCIIATH T€OMETPHUYCCKUE BEIMYMHBI (JJTUHA,
yroj, IMjouaas, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJb3Yys H3ydYEHHBIE
(GopMyaBl M METOJIIbI, B TOM YHCJIE: IUIONIAJh TMOBEPXHOCTH MHUPAMUIIBI,
OpU3Mbl, KOHyCa, IWIMHIpa, IUomans cdepel; 00béM  KyOa,
NpSMOYTOJBHOTO TapalyieNienunesa, MNUPAMUAIBl, TPU3MBI, WIHHIPA,
KOHYCa, II1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB IOJJOOHBIX (QUTYD
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YMeHue onepupoBaTh MOHATUAMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOPJAHWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BECHNE BEKTOpa Ha YHCIIO, pPa3JIOKEHHE BEKTopa Mo 0Oas3ucy,
CKaJsIpHOE IPOM3BEACHHE, BEKTOPHOE IIPOU3BENEHUE, YOI MEXAy
BEKTOpPAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOI IS
pellIeHrs TeOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX y4eOHBIX TPEIMETOB
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YMeHne BbIOMpATh MOAXOANINNA METO JJIsl PEIICHUs 3a/1aud; TTOHUMaHHE




3HAYUMOCTH MAaTEMAaTHUKH B HW3YYEHHHM MPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUM; YMEHHE paClO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBl MAaTEMAaTUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
IO MATEMATUKE

HpOBepHeMbIﬁ JIEMEHT COACPKAHUSA

Kon
1 Hucna 1 BBIYUCICHUS
1.1 HatypanbHble u nensle uncina. [Ipu3Haku 1enMMOCTH LEIbIX YACET
12 Panmonanpupie  uncia. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOHM, TMPOIEHTHI,
OeCKOHEUYHBIE EPUOANUECKHE APOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTereHHu. JleWcTBUs ¢ apuMeTHUYECKUMHU
' KOPHSIMHM HaTypaJbHOU CTEIICHU
L4 Crenens ¢ 1enbiM mokasareneM. CTeneHb ¢ pallMOHANBHBIM MoKa3zareneM. CBoiicTBa
' CTETEHH
L5 CuHyCc, KOCHMHYC M TAaHIEHC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. /lecaTuunbie 1 HaTypaJIbHBIE JIOTaPUPMBbI
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONEepallH C JICHCTBUTEIBHBIMUA YHCIAMH.
1.7 | TIpubnnxEHHBIC BBHIYMCICHUS, PAaBUIa OKPYTJICHHS, MPUKUIKA U OILICHKA pe3ysibTara
BBIYMCIICHUI
1.8 | IIpeobpa3oBaHue BBIpAKCHHMA
1.9 | KommiekcHble uncia
2 YpaBHEHUs U HEpABEHCTBA
2.1 Ilenpie 1 1poOHO-pAIIOHANIEHBIC YPABHCHHUS
2.2 | MHppauuoHaibHbIe YpaBHEHUS
2.3 | TpuroHomMeTpu4ecKue ypaBHEHHUS
2.4 | Tloka3zaTtenpHble U JOrapupMHUUECKUE YPABHEHHS
2.5 Llenpie 1 1poOHO-pAIIMOHAIEHBIE HEPABEHCTBA
2.6 | HppamumonaibHble HEPaBEHCTBA
2.7 | Tloka3zaTenbHble U JOrapuPMHUECKIE HEPABEHCTBA
2.8 | TpuroHomeTpuyeckue HEpaBEHCTBA
2.9 | Cucrembl 1 COBOKYITHOCTH YPABHEHHI 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cuctemMsl IJMHEWHBIX ypaBHEHUN. OnpenennTeab MaTpULIbl
3 ®yHKIMYU U Tpaduru
31 @Oynkus, crnocodbl 3amanus Qyskuun. ['paduk Qyskmun. B3aumao oOpatHBIE
' ¢yukuuu. YétHeie 1 Heu€THBIe QyHKIMU. [lepuoanueckue GyHKINU
OOnacTtp ompeneneHuss M MHOXECTBO 3HaueHMM ¢yHkouu. Hymu ¢yHkimm.
3.2 | TIlpoMmexxyTKu  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIUH.

MaxkcuMyMmbl 1 MUHUMYMBbI QyHKIMH. Hanbompliee 1 HauMeHblllee 3HaYeHUE PYHKIMU




Ha MPOMEKYTKE

Crenennast pyHKIMSI C HaTypaJdbHBIM M IIENBIM IMOKa3aTeneM. E€ cBoiicTBau rpaduk.

33 . .
CaoiicTBa 1 rpaduk KOpHS n-0i CTeNeHN
3.4 | Tpuronomerpudeckue (yHKIMH, UX CBONCTBA U Tpaduku
3.5 | Tloka3arenbHas u Jorapupmudeckas QyHKINH, UX CBOICTBA U rpadpuku
16 Touku pazpbiBa. AcuMnToThl rpadgukoB GyHkuuii. CBoiicTBa (PyHKIUH, HEPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHHUs MTOCIEA0BATEILHOCTEN
3.8 | Apudmernueckas u reoMmeTpuueckas mporpeccu. @opmyia CIOKHBIX MTPOIEHTOB
4 Havana maTemaTuyeckoro aHamusa
4.1 | IlpousBoanas ¢pyukumu. [IpousBogHbIC 2IeMEHTAPHBIX (PyHKINN
[IpumeHeHne TPOM3BOAHOM K HCCICNOBaHUIO (PYHKIIMH HAa MOHOTOHHOCTH |
4.2 sKcTpeMyMbl. HaxoxkeHrne HauOOINBIIero W HAaWMEHBIIETO 3HAYeHUs (QyHKIUM Ha
OTpE3Ke
43 [TepBooOpaznas. MaTerpan
5 MHoOecTBa U JTOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMU. J{narpammsl Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHask CTaTUCTUKA
6.2 | BeposTHOCTb
6.3 | KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 | IlpsAMBIE U IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 | Tena u MOBEpXHOCTH BpallleHUs
7.5 | KoopauHaTel U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. BeposarHocTs u cratuctrka: 11 kmacc: 0a30Bblid U yriyOJIeHHBINA
ypoBHU: yuebHoe nocooue/ E.A.bynumoBuu - Mocksa: [Ipocseienue
METOJUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

UHTEPHET PECYPCHI

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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