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INOACHUTEJIbHAS 3AIINCKA

O0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka

VYuebublii npenMer «MaremaTtuka» BXOIUT B MPEIMETHYIO o0nacTb «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUMCIUTEIBHOW KYIBTYpbl U JIOTHYECKOIO
MBIIUICHHS], (OPMUPOBAHUIO YMEHHS MOJb30BATHCS AITOPUTMAMH, a TaKXKE NPUOOPETEHUIO
IPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IIOBCEJHEBHOM H3HM oOyuatomuxcs c 3IIP.
VY4eOHbIN IpeaMeT pa3BUBAET MBILIUICHHE, TPOCTPAHCTBEHHOE BOOOpaKeHHE, ()YHKIIMOHAIBHYIO
IPaMOTHOCTb, YMEHHUS BOCHPUHUMATh W KPUTHUYECKH AaHAJIM3UPOBATh HH(OPMALHIO,
NPEACTaBICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHue MareMaTuke Ja€T BO3MOXXHOCTb pa3BUBaTh y oOyuatomuxcsa c¢ 3IIP tounyto,
palMOHANBHYI0 U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOASIINE S3bIKOBHIC,
CHUMBOJINYECKHE, TIpauuecKue CpeAcTBa /s BBIPAKEHMS CYXKAEHUH M HaNIAJHOIO MX
IIPEJICTABICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUM SBISETCA
oOuiee 3HAKOMCTBO C METOAAMM I1O3HAHUS JAEMCTBUTEIBHOCTH, IPEICTABICHUE O IMpEIMETe U
METOJIaX MaTeMaTuKH, UX OTJIMYUN OT METOJIOB JAPYI'MX €CTECTBEHHBIX U 'YMaHUTApHBIX HAyK, 00
O0COOEHHOCTSAX NPUMEHEHUSI MAaTeMaTUKU JUIsl PELIEHMs] HAayYHbIX U MPUKIAJHbIX 3a/4a4. Takum
o0pa3om, MaTeMaTHyeckoe o0pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOILEH KyIbTYpPbl
YyeJI0BeKa.

N3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET ICTETHYECKOMY BOCIIHUTAHHIO 4YEJIOBEKa,
NOHMMAHUIO KpPacoTbl M  M3ALIECTBA MAaTeMaTHUYECKUX  PACCYXACHUH, BOCIPUATHUIO
reoMeTpHUYECKUX (POpM, YCBOCHHUIO U/Ied CHMMETPUH.

[IporpamMmMa oTpakaeT cojaepkaHue oOyuyeHus mnpeamery «MareMmaTuka» ¢ Y4eToM
0co0bIX 00pa3oBaTenbHbIX NOTpeOHOCTel oOyuatonmxes ¢ 3I[IP. Osnagenue y4ueOHBIM
npeaMeToM «MateMaTuka» MpeAcTaBIIsIeT ONPEAEICHHYIO CI0XKHOCTh il ydamuxes ¢ 3[IP. ¥V
oOyuyatomuxcst ¢ 3IIP Haubosnee BBIpaXKEHbI OTCTaBaHWUSA B PA3BUTUHM CIOBECHO-JOIMUYECKUX
(GopM MBIILIEHUS, TO3TOMY a0CTPAKTHBIE U OTBJIECUYEHHBbIE KaTErOPUM UM TPYAHOJLOCTYNHbI. B
TOXX€ BpeMs IpH CIELUATbHOM OOY4YeHHH OOyyaromuecss MOTYT BBIINOJHATH 3aJaHus 10
anroputMy. OHM BOCIPUUMYMBBI K IMOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HA aHAJIOTMYHOE
3aJjaHie YCBOEHHOro crmocoba pemeHus. CHUKEHHE DPAa3BUTHUS MBICIUTEIbHBIX OMNepanui u
3aMEJICHHOE CTAHOBJICHHUE JIOTUYECKUX JEHCTBUM MPUBOAAT K HETOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAEMBbIX YUYEOHBIX JAEHUCTBUM. Y 0Oydarommxcsi 3aTpyJHEHbl CYETHbIE BBIYMCICHHUS,
POU3BOJUMBIE B yMe. B NHCHbMEHHBIX BBIUMCIEHUSX OHU MOTYT HpPONyCcKaTb OAMH W3
IPOMEXYTOUHBIX I1aroB. [Ipu pabote ¢ YMCTOBBIMU BBIPAKEHUSIMU, BHIUMCIIEHUEM MX 3HAYEHUS
MOTYT HE YAEpXKHUBaTh NpaBWIbHBIA MOpsAoK aAeictBuil. Ilpu ympoienun, npeodpa3oBaHuu
BbIpakeHU ywammeca ¢ 3[IP He MOryr caMOCTOATENBHO MPUHATH PELIEHUE O
MOCJIEI0BATENbHOCTH BBIMOIHEHUS JeHCTBUI. KOHKPETHOCTh MBIIIJIEHUS! OCIOXKHSAET YCBOCHUS
HaBbIKA pEUICHMs] YpaBHEHMM, HEPAaBEHCTB, CHCTEMbl YypaBHeHMH. MM MaiomocTynmHo
COBEPIIICHHE 0OPATUMBIX OTIEPAIIUA.

Huzkuif ypoBeHb pa3BUTHs JIOTMUYECKHX OIEpaluii, HexoctaToyHas OOOOIIEHHOCTh
MBILUIEHUS 3aTPYAHSIIOT M3ydeHue TeMbl «DyHKUUU»: MpPU ONpeleleHUH (PYHKIIMOHAIbHOMN
3aBUCUMOCTH, TIpH ONUCAaHUU TpadUUecKOl CHUTyallud, HCIONIb3ys TIE€OMETPUUYECKHIA,
anredpandeckuii, (pyHKIMOHANBHBIN S3bIKU. Hepenko yuwammecs He BHIAT Pa3HULBI MEXAY
o0acThio onpenaeneHus GyHKIMU U 00JIaCThIO 3HAUYCHHH.

Pemenue 3a1ay conpspkeHO ¢ TPYIHOCTAMU OQOPMIIEHUS KPAaTKOM 3alUCH, MTPOBEIEHUS
aHaiM3a ycJOBHUS 3aJlaud, BblIeNeHUs cymiectBeHHoro. Obyuatonmecs ¢ 3IIP 3aTpynustorcs
cAenaTh YMO3aKJIIOYeHHE OT OOLIero K YacTHOMY, HEpEIKO BBIOMPAIOT HepalHoHalIbHbIE
CHOCOOBI PeLIeHUs, HHOTJa OTPAHUYMBAIOTCA MAHUITYJISLUSAMH C YACIIAMHU.



[Ipu m3yueHun reomeTpuueckoro marepuana odOyuaronmmecs ¢ 3IIP cramkuBaioTcs c
TPYOHOCTBIO JI€NaTh JIOTMYECKHE BBIBOABI, CTPOMUTH IIOCJICIOBATECIBHBIC PACCYXICHHUS.
Henpounsle 3HaHMSA OCHOBHBIX TEOPEM TIEOMETPUU TPHUBOJUT K OMIMOKaM B pPELICHUU
reomeTpuyeckux 3agad. OOyuaromuecss MOTyT MOJAMEHHUTH (POpMYIy, HEIIPABUIBLHO PUMEHHUTh
teopemy. K cepbe3HbIM OmuOKaM B pELICHUM 3a/a4 MPUBOJAAT HEAOCTATOYHO PA3BUTHIC
IIPOCTPAHCTBEHHBIE IPEIACTABJICHUA. [IM CIIOXKHO BBIIOJIHUTE YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTh 3amOMHMHAHMA W BOCHPOM3BEAEHUS YYEOHOrO MaTepuaja CHHXKEHBI 10
OpUYMHE C1a00CTH MHECTHYECKOH JIeATENIbHOCTH, Cy)KeHusi oobema mamatu. OOyuarommmcs ¢
3IIP Tpebyercs Oosblile BpeMEHU Ha 3aKpeIlUIeHne MaTepualla, akTyalu3alus 3HaHuil 1o ornope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojoneHus TpPyAHOCTEH B HM3yd4eHUM YdeOHOro mpeamera «MaremaTuka»
HeoOXxonuMa azanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuana K IO3HABaTEIbHBIM
BO3MOXKHOCTsAM y4dammxcsa ¢ 3[IP. Crnenyer yueOHBIM MaTepwasl MPENOJHOCHTh HEOOJbITUMU
HOPIMSIMU, YCIOXKHSS €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallMd TPYAHBIX 3aJaHHIA,
HEKOTOpBbIE TEMBbl J1aBaTb KakK O3HAKOMHUTENbHbIC; HCKIIOYaTb OTHEJIBHBIE TPYAHBIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHual peKOMEHAYETCsl U3ydaTh B MPOILECCE MPAKTHUECKON
JEATEIIBHOCTH 10 pelIeHHI0 3afady. OpraHnyecKkoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
NEeSITeTbHOCTH YYAIINXCsl HA YPOKaX MaTEeMAaTUKH CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIHHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUUYECKUX 3HAHUN M YMEHUH.

Ilesm u 3aga4m n3ydyeHust yueOHoro npeamera «MaremaTnkay
[IpuoputeTHbIMU yeramu 00ydeHUs] MaTeMaTUuKe B 5—9 Kkiaccax sIBISIFOTCS:

* (hopmMupoBaHUE HEHTPAIBHBIX MATEMATUUYECKUX TOHATHH (UMCII0, BEIMUYMHA, TeOMETpUYECcKast
¢urypa, mepeMeHHas, BEpOATHOCTb, (QYHKIHs), OOECIEUMBAIOMIAX IPEEMCTBEHHOCTh U
HNEePCHEKTUBHOCTh MaTeMaTHYECKOro oopa3oBanus odyuatonuxcs ¢ 311P;

* noxaseneHue odydaromuxcs ¢ 31IP Ha 1oCTYynHOM JUIsl HUX YPOBHE K OCO3HaHUIO B3aUMOCBSI3U
MaTeMaTuKd U OKPYKAIOLIEro MHpa, MOHMMaHHE MAareMaTWKM Kak 4acTH OOLIeH KyabTyphbl
YeJI0BEUECTBA;

" pa3BUTHE MHTEUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTeH oOydatroumxcst ¢ 3IIP,
MO3HABATE€JIbHOW AKTUBHOCTH, HCCIEAOBATENIbCKUX YMEHHUHM, KPUTUYHOCTH MBIIIJICHMUS,
MHTEpPECca K U3YYEHHUIO MAaTEMAaTHKH;

* (opmupoBaHHe (YHKIMOHAIBHON MaTreMaTH4YEeCKONM T'paMOTHOCTH: yYMEHHs paclo3HaBaTh
OpPOSIBICHUS] MareMaTH4eCKUX TMOHATHUH, OOBEKTOB WU 3aKOHOMEpPHOCTEH B peabHbIX
JKU3HEHHBIX CHUTyallUsIX W TpU U3YyYEHUH JPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIMpPOBaTh UX Ha SI3bIKE MareMaTUKH M CO3/1aBaTh
MaTeMaTH4eCKUEe MOJAENHU, IMPUMEHSATh OCBOEHHBIN MaTeMaTW4YecKUi ammapar Ijs pelieHHs
IIPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH W OLIEHHWBAaTh IOJTY4YCHHBIE
pe3yabTaThl.

JlocTikeHue 3THX 1enei o0ecrieunBaeTcs peleHUeM CIeAYIOINX 3a0ay.

» ¢opmupoBarh y oOyuarommxcsi ¢ 3[IP HaBbIkM y4ueOHO-TIO3HABATEIILHOW NESTEIbHOCTHU:
IUIaHUPOBaHKUE palOThI, MOMCK PAIMOHANBHBIX MyTeH ee BBINOJHEHMS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh MHTEIUIEKTYaJbHOMY pa3BUTHIO, (DOPMHUpPOBATh KauecTBa, HEOOXOAUMBIE
YeJOBeKY JUIs TIOJHOLIEHHOM KW3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbBIE
MaTeMaTH4eCKOM IEATEIbHOCTH: SICHOCTU U TOUHOCTH MBICIIN, UHTYUIIMH, IPOCTPAHCTBEHHBIX
MIPEICTABIICHUH, CIIOCOOHOCTH K TIPEOOJICHUIO TPYITHOCTEH;

* (opmMHUpOBaTh KJIIOUEBbIE KOMIETEHIIMM YYalUXCS B paMKax MpeIMEeTHOH obnacTtu
«Maremaruka u ”HGOpPMaTHUKa»;

" pa3BUBaTh NOHATHIHOE MbIUIEHUs oOydatomuxcs ¢ 3I1P;



" OCYIIECTBJIATH KOPPEKIIHIO T03HABATEIbHBIX MporeccoB odyuatomumxcs ¢ 3I1P, HeoOxoaumbIx
JUI OCBOEHHSI IPOrPaMMHOI0 MaTepHaa 1o yueoOHOMY IpeaAMETY;

" [IpeaycMaTpHBaTh BO3MOXKHOCTh KOMIICHCAIIMH OOpa30BaTelbHBIX NE(PHUIMTOB B OCBOCHUHU
IPEALECTBYIOIIEro IporpaMMHOro Marepuana y obyuaromuxcs ¢ 3[IP u HegocTarkoB B MX
MaTeMaTH4eCKOM pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBIABJIATH U PAa3BUBAaTh MaTeEMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JMHMM COIEpXKaHUS Kypca MareMatuku B 5-9 kiaccax: «Uwuena u
BBIYUCIICHUS», «Anredpa» («Anredpandeckre BhIpOKEHHsS», «YpaBHEHHUS M HEPABCHCTBAY),
«Dynkmuny», «leomerpus» («l'eomerpuueckue QUTypsl W HMX CBOWCTBa», «l3MepeHue
FEOMETPUYECKUX BEIMYMH»), «BeposATHOCTb M CTaTUCTHKa». JlaHHBIE JIMHUU pPa3BUBAIOTCSA
napajJiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTAaKTe W B3auMopeucTBuHu. Kpome 3TOro, ux oObEAMHSAET JIOTHYECKas
COCTABJIAIOILAS, TPAAULIMOHHO MIPUCYIAasi MaTEMATUKE U ITPOHU3BIBAIOIIAS BCE MATEMATUYECKUE
Kypcsl U conepxarensubie JuHUH. ChopmynmupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAapTe€ OCHOBHOro oOmero oOpa3oBaHMs TpeOOBaHHE  «yMETh
ONEpUpOBaTh IOHATHUSAMHU: OIpENEICHHE, aKCHUOMa, TEOpeMa, JO0Ka3aTreIbCTBO; YMEHUE
pacro3HaBaTh MCTUHHBIE U JIOXKHBIC BBICKA3bIBAaHUSA, MPUBOAUTH IPUMEPBI U KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHHUS W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dbopMHUpOBaHUE JIOTHUECKUX YMEHHUH pacmpesessercs Mo BCeM rojaM oOydeHHMs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE HPEAMETHBIM pe3ylbTaTaM OCBOCHMS
[TpumepHoOil paboueil mporpamMmbl, pacupeles€HHbIM IO rojaMm 0O0y4deHUus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPHHLUIMAIBHBIM BONpOcaM oOOydaroluecs
oOpallagiuch HEOAHOKPATHO, YTOOBI OBJIAJIEHUE MareMaTMUYECKUMM MOHATUSMU U HaBbIKAMU
OCYILECTBIISIIOCh ~ IOCIIEOBATENIbHO W IMOCTYHAarelbHO, C  COOJIOACHMEM  IPUHIIMIA
IIPEEMCTBEHHOCTH, A HOBbIE 3HAHUS BKIIOYAINCh B OOIIYI0 CHUCTEMY MaTeMaTU4yeCKUX
npeacrasieHuit  oOyuarommxcs ¢ 3IIP, pacmmpss u  ymiy6nsas e€, oOpasyst IpodHbIe
MHOXXECTBEHHBIE CBsizu. OOmue 1enu wu3ydeHuss ydeOHoro mpeamera «Maremarukay
npezcrasieHsl B [IpumepHoil paboueii mporpamMmme 0CHOBHOTO 00111ero oopa3oBaHusl.

OcobennocTr 0T0OOpPa M aanTaNUK Y4eOHOr0 MaTepraa 1o MaTeMaTuKe

OO6yuenue ydueOHOMY mpenMery «Maremarnka» CTPOUTCS Ha CO3JIaHUM ONTUMAIIbHBIX
YCIIOBUH NIl YCBOGHHsI MPOrpaMMHOro marepuana odydaromumucs ¢ 3I1P. bonbmioe BHrMaHue
yaensieTcsi oT0opy y4eOHOro Marepuajia B COOTBETCTBHH C MPHUHIIUAIIOM JIOCTYITHOCTH MpHU
COXpaHEHUHU oO0IIero 0a30BOr0 ypPOBHS, KOTOPBIA JOJDKEH MO COMEPKaHUI0 U 00heMy OBITh
aZanTUPOBAaHHBIM 17151 oOy4daronuxcs ¢ 3[1P B cooTBeTcTBUU ¢ MX 0COOBIMU 00pa30BaTEIbHBIMU
notpebHocTssMu. Crnenyer oONeryuTh OBNAJeHHEe MarepuanoM oOydaromumucs ¢ 3[1P
MOCPEJICTBOM €ro JACTAJIbHOTO OOBSICHEHHUS C CHCTEMaTHYECKUM TMOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKHU B TMPUMEHEHUH 3HAHWUN, HMCIIONB3Ysl MPUEMBl aKTyalu3aluu (BU3yalbHas OMopa,
MaMsTKa).

[Ipun opranmzamuu ypoka B OTOOpE COJIEpKaHHUS BAXKHBIMU SBISIOTCS BOMPOCHI O
METO/IaX BBEJICHUS TECOPETHUYECKOTO MaTepuaja M MPHUHIUIAX OTOOpa MPaKTUYECKHX 3aJaHuM.
Cogepxanne mareMaTuku s oOydaromuxcsi ¢ 3[1P nMeeT mpakTuuecKyr HampaBIeHHOCTb.
JKenaTteneH mosTanHbIil IEpexoa OT MPAKTUIECKOTO OOYUCHHS K MPAKTUKO-TEOPETHIECKOMY.

[Ipn BBemeHHMH TEOPETHUECKOTO MaTepualia, OCOOCHHO B Hayalle H3y4eHHUs Kypca
MaTEeMaTHKH, alreOpsl U TEOMETPUH, TPEIIMOYTUTEIIBHBIM SBISCTCS KOHKPETHO-WHTYKTHBHBIN
croco0d BBeNEHUS MaTepuana, NpU KOTOPOM oOOydarompecs NpPUXOIAT K OCO3HAHMIO
TEOPETHUYECKUX TIOJIOKEHU Ha OCHOBE KOHKPETHBIX MPHUMEPOB, B PE3yJbTaTe BBIMOTHEHUS
MPAKTUYECKHUX 3aJaHui. BakHO omMpaThCs Ha CYOBEKTHBHBINM OIMBIT 00YYarOIIMXCS, MOIaBaTh
MaTepuaj Ha HarJBSITHO-UHTYUTUBHOM ypoBHe. Cample 3HAUMMBIEC ACHCTBUS OOYYaIOIIUXCS



JIOJDKHBI OBITh MaKCHMaJbHO alrOPUTMHU3MPOBAHBI, & CAMU aJITOPUTMBI MPEJCTABICHBI B BUJIE
HarJIIHBIX CXEM, OIOPHBIX KapTouek, Tabuul U npod. bosbias 4acTe y4eOHOro BpeMEHU MpH
o0OydeHNH MaTeMaTHKe JOJDKHA OBITh OTBEACHA pemieHuto 3anad. [Ipu mombope 3amaHuii s
oOyuatomuxcst ¢ 3[IP cnepyer ¢opmupoBaTh 0coOyro cucTreMy 3ajad, HE OIPaHUYMBAsCh
npezcTaBiIeHHoi B ucnonb3yemomM YMK. Ha BbIOOp 3a1au BIUsSET MX TPYIHOCTH, CIOKHOCTB,
IPAaKTUKO-OPUEHTHPOBAHHOCTb.

[Iporpamma mpenycMaTpuBacT BHECEHHE HEKOTOPHIX M3MEHEHHd: yMEHbIIEHHEe 00beMa
TEOPETUYECKUX CBEJICHHUH, BEBIHECEHUE OTIEJIbHBIX TEM WIIM LEJIBIX Pa3/esioB B MaTepHuaibl AJs
0030pHOr0, 03HAKOMUTEIBLHOTO U3YUEHHUSI.

Cpenu ¢opM opraHu3anMy I[03HABATEIbHON JESATEIBHOCTH OOYYarOIIMXCS CleqyeT
OTJIaBaTh IPEANOYTEHUE WHAMBUAYAJIbHBIM, IAPHBIM, 10 BO3MOYKHOCTH — IpynmnoBbIM. Jlis
JOCTHDKEHUSI HEOOXOJMMBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB (PpOHTaNbHAs paboTa CBOAMTCS K
MuHUMyMYy. Cpenu neaarorn4eckux MPUEMOB NPU OOyYEHUH MaTeMaTUKE CIEAYeT OTMETUTh
UCIOJIb30BaHUE YIPAKHEHUH, pPa3BUBAIOIIMX [aMATh, BHHMAaHUE, MblllIeHHe. BaxHo
OPUMEHATh TMPHEMbl MOTHBALWU Y4eOHOW MAEATENBHOCTH (TBOpYECKOE JOMallHee 3aJlaHue,
«IIpUyMail MpaBUIIO», «COUYMHHM KPOCCBOPA», «CAelail pekigaMmy Tembl» M mpod.). Ha ypoxe
MaTemMaTuku Juisi oOydaromuxcsi ¢ 3[IP eme Oonee 3HauMma cMeHa BHJIOB JI€ATEIbHOCTH:
YCTHBIN cueT, MpOoOJeMHBIN 1Haor, MMCbMEHHOE BBIIIOJIHEHHE 331aHul, paboTa B mapax 1 1npod.

Buabl  pesarenbHoctn  od0ywarommuxces ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH M oO0ecleYUBAOIINEe OCMBICJICHHOE OCBOEHHe
coJep:kaHuN 00pa3oBaHus N0 npeaMery «MaTeMaTuka»

Copepxanue BUIOB jAestenpbHocTH oOywaromumxcs ¢ 3IIP ompenensercs ux ocoObIMU
oOpa3zoBatenbHbIMH TOTpeOHOCTAMU. [lomumo mupoko ucnonszyemsix B OOIT OO0 obmux amns
BCEX O0YYarOIIMXCS BUAOB JIEATEIBHOCTH CIENYET YCHIIUTh BHUIIBI ACATEIBHOCTU CIIEIU(pUIHBIC
JUIsL JTaHHOM KaTeropuu JAeTeld, oOecrneuMBarollie OCMBICICHHOE OCBOEHHE COJep>KaHus
00pa3oBaHMs MO IPEIMETY: YCUIICHUE IPEIMETHO-IIPAKTUUYECKON AESITEIbHOCTH C aKTUBU3ALUEN
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BUJOB JACSITEIBbHOCTH, 3aJCHCTBYIOIIUX pPAa3IUYHbIC
CEHCOPHbBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpoil Ha aJirOPUTM; «IIOIIArOBOCThY» B U3yUYEHUU
MaTepHala; UCIOIb30BAHKE JIOTIOJIHUTENFHON BU3yalbHON OMOPHI (CXEMBI, MIA0JOHBI, OMTOPHBIE
TaOJINLIbI); PEYEBOM OTUET O MPOLIECCe U Pe3yIbTaTe ACSITEIbHOCTH; BBIIIOJHEHUE CHEIUATIbHbIX
3aJjaHuii, 00ecreunBaOLINX KOPPEKLUIO PEryyalun yueOHO-IIO3HABATEIbHON AEATENbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

Temarnueckas u TepmuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

g oOyuatomuxcst ¢ 3I1P cymiecTBeHHBIM SIBISIFOTCSL TPUEMBI pabOTHI C JIEKCHUYECKUM
marepuaioM no npeamery. IIpoBonutcs cnenuanbHass paboTa MO BBEACHUIO B aKTHUBHBIN
CJI0Bapbh OOYyYaroLIUXCsl COOTBETCTBYIOLIEH TEpMUHONIOTMU. M3ydaemble TEpMHUHBI BBOJSTCS Ha
MIOJIMCEHCOPHON OCHOBe, 00s3aTelbHAa BHU3yalbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OTIpe/ieNIEHUEM, OIIOPHBIE CXEMBI JJIsl aKTyallu3allui TEPMUHOJIOTHH.

Mecto yuedHoro npeamera «MaremaTuka» B yaeOHOM IJIaHe

B cootBerctBUM ¢ DenepardbHBIM TOCYJAapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM
OCHOBHOTO o001iero oOpa3oBaHusl yueOHBIM mpenmer «MaTtemaTtukay BXOJUT B MPEIMETHYIO
obmacte «MaremaTnka ¥ HMH(OpMaTHKa» M SBIAETCS 00s3aTeIbHBIM A H3ydeHus. B 5-9
KJlaccax y4yeOHbIH mpeamer «Martemartukay TpaJulIMOHHO HM3y4aeTcsl B paMKax CIEAYIOLIUX
y4eOHBIX KypcoB: B 5-6 kjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Airedpar»
(BKJIIOYAsl 3JEMEHTHl CTATUCTUKU W TeopuHu BeposiTHocTeil) u «l'eomerpusi». Hacrosueit
POTrpaMMOil BBOAUTCS CAMOCTOSITENbHBIN YUeOHBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

Hacrosmeit mporpamMMoil mpenycMaTpuBaeTcsl BblAeJeHHE B Y4eOHOM IUIaHE Ha
U3ydeHHe MaTeMaTHKH B 5—6 Kiaccax 5 yuyeOHBIX YacoB B HEJNENI0 B TEUCHHE KaKJIOro roja



oOyueHwus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UCHUE KAXJIOT0 rojia 00ydeHusl, BCEro
952 y4ueOHBIX Haca.

HN3menenuss nporpamMmmsbl B 5—-9 kiaccax

Mamemamuxa ¢ 5 u 6 knaccax

B o03HaKOMHTENBHOM IUIAHE PEKOMEHIYETCS H3y4daTh ClEAyroIIHue TeMbl: «Pumckas
HyMmepauus», «PaBuble ¢urype», «ummnap, konyc, map», «Kyo», «lIpsmoyroabHbIit
napauienenuneny», «llepemerienre o KOOpAMHATHON MpsAMOW», «Moxynp unucna», «Huciosele
npoMexyTkn»;  «Macmrtab»  (u3ywaercss B Kypce  «[eorpadusn);  «M3o00paxkenue
reoMeTpuueckux (GUryp Ha HEIMHOBAaHHOM Oymare ¢ HCHOJb30BAHHUEM LUPKYJSA, JUHEHKH,
YIrOJbHUKA, TpaHcnoptupa», «JlmmHa okpyxHocTu», «llmomans kpyray», «llapamnenbHsie
npsmMeie», «llepneHaukynspHbie npsMbie», «OceBas U LEHTpaldbHas CUMMETpUN» (M3ydyaeTcs B
Kypce reomerpum); «beckoHeuHble TNEepHOAMYECKHE JAECATHYHBIE ApoOHu. JlecsaTuuHoe
pUOJIKEeHHEe OOBIKHOBEHHOM IpoOM» (M3ydaeTcsi B Kypce ainreopsl).

CrnenyeT yMEHbIINTh KOJIMYECTBO YACOB Ha ClEAyOlue TeMbl: «PelieHne Jorudeckuil
3ajau», «/lmuna otpeskan, «lllkanb», «PacnpenenuTenbHbI 3aKOH YMHOMKEHUS», «3allnch
NpOM3BEACHUSI C OYKBEHHBIMH MHOXUTEIsIMU», «[locTpoenme xoHdurypamuii u3 wyacrei
OpsSMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM W KieryaToil Oymare», «Jleaurenu M KpaTHbIE.
[Mpuznaku penumoctn», «Hambompmmii oOmmid nenuTenb M HAaUMEHbIIee o0Iee KpaTHOoe.
JenmumocTs CyMMBl M mpousBeneHus». «lIpuBeneHue aApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHue 4acTu LEenoro U LEeaoro mo ero yactu». «OKpyrieHue AECSITUYHBIX IpoOeii».
«Pemenne 3amau mepebOpoM BceX BO3MOXHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX
BBIPQXEHUIM 10 YCJIOBHIO 3ahauu». BpicBoOOAMBIIMECS Yachl MOXHO HCIIOJIb30BAaTh Ha
IOBTOpEHHE (B Hadaje M KOHIEe y4eOHOro roja), Ha 3ydyeHue Hauboliee TPYAHbIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pELIEHUE YypaBHEHWi, NMpUBEAEHHE IpOOM K HOBOMY 3HaMEHATeJlo,
YMHOXXEHUE U JEJICHHME NECITUYHBIX JApoOel, n3MepeHue yrioB; B VI kimacce — nedcTBUS C
IIOJIOKUTEBHBIMY ¥ OTPULIATEIIBHBIMYA YHCIAMH, PELICHUE YPABHEHUH, CII0KEHUE U BBIYUTAHUE
quceN, COAEpXKaLIMX LNyl U APOOHYI0 4acTh, HAa YMHOXKEHHME U JieJeHUE OOBIKHOBEHHBIX
JpOOeH.

Anzeopa

B o3HakoMuTENBPHOM IUIAHE  PEKOMEHIYETCS  M3y4aTb  CICAYIOUIME  TEMBI:
«Mppaunonanbuble uncna. JlelicTBurenbHble uyncia», «CpaBHEHUE [IEHCTBUTENBHBIX YHCED,
apu@meTuyecKue JEHCTBUS C JIEHCTBUTENbHBIMU yHcliaMny, «HaxoxaeHue npuOIMKEHHBIX
3HA4YECHUI KBaJApaTHOro KopHm», «Teopema Bueray, «PenieHns ypaBHEHUN TPETbEeN U 4ETBEPTOU
CTeleHell pa3IoKeHneM Ha MHOXKUTETH», «DyHkims y =vX u ee rpaduk», «Ilorpemsocts u
TOYHOCTh TPUOIKEHUs», «HeTHble U HedeTHble QyHKIUNY, «DyHKIUS y=X"», «DYyHKIHA Y=
ax’, ee rpaduk u ceoiicrsa. ['paduku GyHKImHA y= ax” + n u y=a(x-m)°, «YpaBHEHHE C JBYMS
HNepeMEeHHbBIMH U ero rpadux», «['paduueckuil crmocod pemeHus CHCTEMbl ypaBHEHUN»,
«M300paxkeHne YJIEHOB apU(PMETUYECKOM U TIeOMETPUYECKOW MpPOTrpeccHil TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHD.

Cnenyer yMEHBIIUTH KOJMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMynbi»,
«JlokazarenbcTBO TOXKIECTBY», «JIMHEHHOe ypaBHEHHME C JABYMS HEHM3BECTHBIMM», «I'padux
JUHEHMHOrO0 YypaBHEHMsS C JABYMs IepeMeHHbIMU», «['paduueckoe pemieHHe JIHHEWHBIX
YpaBHEHMI U CUCTEM JIMHEWHBIX ypaBHEHHI», «CBOICTBA KBaApaTHUHON (DYHKIIUN.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCsl HMCIOJb30BaTh: AJIs Jiydliedl MmpopaboTKu
HanOonee BaXHBIX TeM Kypca: «PemieHne ypaBHeHMi», «PelieHue cucTeM YpaBHEHUI,
«CoBMecTHbIE AeHcTBUS ¢ Opobsimuy, «lIpuMeHeHrne cBONCTB apu(pMETHUECKOr0 KBaJpaTHOTO
KOpHS1»;, Ha TIIOBTOPEHME, pELIeHHe 3ajad, NpeoOpa3oBaHuE BBIPAXKEHUH, a TaKke Ha
3aKpEIUIeHNE U3YYEHHOI0 MaTepuaia.

TI'eomempus



Crnenyer OCHOBHOE BHUMAaHUE YACIUTh NIPAKTUUECKONW HAIPABIECHHOCTU Kypca, UCKIIOUHB
W YIOPOCTHB HaumOOJIee CIIOXKHBIM JUIsi BOCHPHUATHSA TeopeTudeckuid matepuan. Ha ypokax
reoMeTpur HeOOXOMMO MAaKCHUMAIBbHO HCIIOJIb30BaTh HATIISIHBIE CPEICTBA O0y4YeHHs, OOJbIIe
IPOBOJUTH MPAKTHUUYECKUX PAa0OT ¢ ydaluMucs, pemars 3agadd. CTpOUTh pelIeHne 3aaad npu
MOCTOSTHHOM OOpaIleHNH K HArJISTHOCTH — PUCYHKAM M YepTEKaM.

O3HaKOMHUTENBHO AaTh TeMBL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeIbCTBO
OT IPOTUBHOTO», «CyIIeCTBOBAaHNE M €IUHCTBEHHOCTh IEPIEHAUKYJApa K MpsaMoil», «Metox
TEOMETPUUYECKUX MecT», «Meron ynsoeHuss menuanel», «Teopema Q@aieca u Teopema o
IIPONOPLUUOHAIBHBIX OTpE3KaAx», «dentp Mmacc TPEYTOJIbHUKAY, «3MeHeHue
TPUTOHOMETPUUYECKUX (DYHKIMH NPH BO3pACTaHUU yriia», «DopMyiibl UIsl painyCOB BIIMCAaHHbBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE MPSIMOW»,
«/IBmxenune», «CBOMCTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeIbHOW.

Crnenyer yMEHbIIUTh KOJMYECTBO YAacOoB Ha u3ydeHHE TeM: «CHMMETpUYHBbIE (HUIYpHI.
OcHoBHBIE CBOMCTBAa OCeBOW cuMMeTpumn», «lleHTpanbHas cummerpus», «llapannenbHblil
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33Jlaud Ha I[IOCTPOCHHUE C IIOMOIIBIO LMPKYJId M JIMHEHKW», «JleKkapToBbI
KOOPJIMHATBI Ha IUNIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonobue gurypy.

BricBoOOAMBIIIMECS YAaChl UCTIONIB30BATh HA PELLICHUE 331a4 U [IOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BbI3bIBAET HAaUOOJIBIINE CIOKHOCTH JUIsl 00yUYarOLUXCs
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-JIOTMYECKOIO MBILICHHUS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHMKOB Marepuale.
OcHOBHOE BHUMAaHME CIENYET YAEIUTh pa3feslaM, CBA3AHHBIMU C IIOBTOPEHHEM IIPONIEHHOIO
MaTepuala, YBEIWYUTb KOJUYECTBO YIPAKHEHUM W 3aJaHHUM, CBS3aHHBIX C IIPAKTUYECKON
JeSITeIbHOCTBIO 00YYaOLIHXCS.

Heo0xonuMo mepecMOTpeTh cozep)kaHhe TEOPETHUECKOTOo MaTephalla U XapakTep ero
U3JIOKEHUS: TEOPETUYECKUM MarTepual MpEeNoJHOCUTh B IPOLECCE pELIeHUs 3ajad U
BBIMIOJTHEHUS] 3a/laHUil  HarJISIIHO-IIPAKTUYECKOTrO  XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (OpMyJ, peleHHs HeCTaHAAPTHBIX, TPYILOEMKHUX 3aiaHuil. Psaa tem
clenyeT u3y4aTb B O3HAKOMHUTEIIHOM IUIaHE.

[Tporpamma mpemocraBiseT aBTOpy paboueil mporpammsl cBOOOTy B paclpeesieHHN
MmarepHaia 1o TpuMmecTpaM. PacmpeneneHue BpeMEHH Ha W3yd€HHE TE€M B TE€UYEeHUE y4eOHOro
rofa CaMOCTOSATENBHO OmpesaenseTcs o0pa30BaTeNbHON OpraHm3alell M 3aBUCHT OT
ocobenHocTei rpymnmel ooyuatormxcs ¢ 3[IP u ux ocoObix 06pazoBaTenbHBIX MOTPEOHOCTEH.

Buaer  peareqabHoctn  o0y4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHbIMM MNOTPEOHOCTSIMH M o0eclieYMBAKIIHE OCMBICIEHHOE OCBOEHHE
coaep:xkaHuM 00pa3oBaHus Mo npeamery «MaremaTuka»

Conepxanne BUIOB jAesTenbHOCcTH oOydaromuxcst ¢ 3IIP ompenensiercss ux ocoObIMu
oOpa3zoBatenbHbIME TOTpeOHOCTAMU. [ToMumo mmpoko ucnonbzyeMsrx B OOIT OO0 o6mux amns
BCEX OOYYArOMINXCSI BUAOB JIEATEILHOCTH CIEAYET YCHINTH BUABI ACATEIHHOCTH CIICIIM(PUIHBIC
JUISE JTaHHOW KaTeropuu JAeTel, OOeCHeuMBarolIhe OCMBICICHHOE OCBOEHHUE COJEpIKaHUS
00pa3zoBaHMs MO MPEAMETY: YCUIIEHUE TTPEIMETHO-TIPAKTHYECKON IEATeTHOCTH C aKTUBH3AIUEH
CEHCOPHBIX CHCTEM; YEpeJIOBAHHE BHAOB JEATEIBHOCTH, 3aJCUCTBYIOIIMX pPa3IU4HbIC
CEHCOPHBIE CHCTEMBI; OCBOEHUE MaTepHaia ¢ OIIOPOH Ha alTOPUTM; «ITOIIArOBOCTh» B U3YUECHUH
MaTepuaia; UCIOJIb30BaHHUE JOMOIHUTEIBHON BU3YaJbHON OMOPHI (CXEMBI, IIa0IOHBI, OTIOPHBIE
TaOHIIBI); PEUYEBOM OTUET O MPOIIECCe M Pe3yIbTaTe NEATeIbHOCTH; BHIMOJHEHNE CTIICIIUATBHBIX
3a/laHui, 00eCTIeYNBAIONINX KOPPEKIUI0 PETYISALUNA y4eOHO-TI03HABATENbHON NESTEIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.



Temarnueckas u TepMuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

st obyuaromuxcst ¢ 3[1P cymecTBeHHBIM SBISIIOTCS MPUEMBI PAOOTHI C JIEKCUYECKHM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnenuanbHas paboTa 1O BBEICHUIO B AKTHBHBIN
CJIOBaph OOYYaIOIIUXCSl COOTBETCTBYIOIIEH TEPMHUHOJOTHH. V3yyaemble TEpMUHBI BBOJSTCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTenbHa BHU3YyalbHas MOJACP)KKA, AITOPUTMBI pabOTHl €
oTpeziesIieHuEM, OITOPHBIE CXEMBbI JJIsl aKTyallu3allii TePMUHOJIOTHH.

MecTo yuyeOHOTro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBHM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOI0 001ero obpa3oBaHusi y4eOHbIN npenmer «MaTemaTuka» BXOIAUT B NPEIMETHYIO
obmacte «MaremaTnka ¥ HMH(OpMATHKa» M SIBIACTCS O0s3aTeIbHBIM s H3ydeHus. B 5-9
KJjaccax ydeOHbIM mpeamer «MaTemaTuka» TPaJULMOHHO HM3y4aeTcss B paMKaxX CIEAYIOLIUX
yueOHBIX KypcoB: B 5-6 kinaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AureOpa»
(BKJItOUasi 3JIEMEHTBl CTATUCTUKM U TeOopuHM BeposiTHocTe) u «l'eomerpusi». Hacrosmeit
IPOTPaMMOil BBOAUTCS CAMOCTOSITENbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosme#t nporpamMMoil mpeaycMmarpuBaercsi BblelieHME B y4eOHOM IIJJaHE Ha
U3Yy4YE€HHE MAaTeMaTUKH B 5—06 Kiaccax 5 y4eOHbIX 4acoOB B HENEII0 B TEUEHHE KaKJOro roja
o0yueHus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UEHUE KAXX0T0 rofia 00y4eHusi, BCEro
952 y4eOHBIX Haca.

Conepxxanue yueOHoro mnpeamera «MaremaTuka», npejacraBieHHoe B IlpumepHoii
paboueii mporpamme, cooTBeTcTBYyeT PI'OC OOO, OCHOBHOW 00pa30BaATEIBHONW MPOTPaMMeE
OCHOBHOro oouiero obpa3zoBanus, [IpuMepHOH ajanTUPOBaHHON OCHOBHOI 00pa30BaTENbHOM
nporpaMMe OCHOBHOTO 00miero oOpa3oBaHHs OOY4YalOMIMXCS C 3aJEPKKOH IMCUXUYECKOTO
pa3BUTHSL.

TemaTnueckoe IUTAaHUPOBaHHE YYEOHBIX KYpPCOB M PEKOMEHIYEMOE pacIpeesieHue
y4eOHOT0 BPEMEHU Ul M3y4eHMs OTAEIbHBIX TE€M, MPEJUIOKEHHbIE B HACTOSIIEH Mporpamme,
HaJI0 paccMaTpUBaTh KaK MPUMEPHBIE OPUEHTHUPHI B IOMOLIb COCTABUTENIO0 aBTOPCKON padboyeit
OporpaMMbl M TPEXIE BCEro Yy4YyuTenao. ABTOp pabouell MporpamMmbl BIIpaBe YBEIUYUTh
NPEJIOKEHHOE YMCIO YYeOHBIX 4acoB Ha TeMbl, TpeOyromue Oosee ATUTENbHOIO HU3yYeHHS
oOyyatomumucst ¢ 3I[IP, mnM yMEeHbUIMTH KOJMYECTBO 4YacoB Ha TEMbl, M3ydaeMble Ha
03HAKOMUTENILHOM ypoBHE. JlOMyCTUMO TakKe JIOKaJbHOE IepepaclpesiefieHue U IepecTaHOBKa
AJIEMEHTOB COJIEpKaHUs BHYTPM J@aHHOrO Kiacca. KoiauuecTBO MpPOBEpPOYHBIX paboT
(TeMaTU4eCcKUil ¥ UTOrOBBI KOHTPOJb KaueCcTBa YCBOEHHUS Y4eOHOro maTepuana) U UX THUIl
(camocTosTENbHBIE U KOHTPOJIbHBIE paOOThI, TECTBI) OCTAIOTCS HA YCMOTpEHUE yuuTens. Takxke
YUUTENNb BIPABE YBEIUYUTh WJIM YMEHBIINUThH YUCIIO YYEOHBIX 4acOB, OTBEIEHHBIX B [IpuMepHOit
paboueil mporpamme Ha 0000IIeHHE, MOBTOPEHHE, CUCTEMATU3ALMIO0 3HAHUH OOydJarolIuxcs.
EnvHCTBEHHBIM, HO MPUHIMIIUAIBLHO BaKHBIM KPUTEPUEM, SIBISETCS TOCTHXKEHUE PE3YJbTaTOB
00y4yeHHMs], yKa3aHHbIX B HACTOALIECH ITporpamMmme.

Ienn u3ydyenusi yaeGHOro Kypca

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOSATHOCTh M CTATUCTUKA NPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS NPAKTHUECKUX NPHIOKEHHH, TaKk M MX POJH B
oOpazoBanuu. Kaxaplii 4enoBeK MOCTOSIHHO NMPUHUMAET PEUIeHHs Ha OCHOBE HMMEIOIIUXCS Y
HEro JaHHBIX. A 1711 000CHOBAaHHOTO NMPUHATHS PEIICHUS B YCIOBHUIX HEJOCTaTKa MM U30BITKA
uHpopManun HEOOXOIMMO B TOM YHCIE XOpOmIO CPOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbIIIJIeHne. IMEHHO 1MO3TOMY OCTpPO BCTajla HE0OXOAUMOCTh CPOPMUPOBATH Y
oOydaromuxcsi, B ToM uucie oOyyatoumxes ¢ 3I[IP, ¢yHKOMOHaNbHYIO TI'pPaMOTHOCTH,
BKJIIOYAIOIIYI0 B ce0si B KauecTBe HEOTHEMJIEMOH COCTaBJAIOIIEH YMEHHE BOCIPUHHMATH U
KPUTHYECKH aHAJIM3UPOBaTh MHPOPMAIUIO, MPEACTABIEHHYIO B Pa3IUYHbIX (popmax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHMX pEalbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH



IPOCTEHIINE BEPOSATHOCTHBIE PacYEThl. 3HAKOMCTBO C OCHOBHBIMH IPUHIMIIAMU cOOpa, aHATIN3a
U TPEACTaBICHUS JaHHBIX U3 pa3IM4HbIX cep KU3HU 0OlLIecTBa M rocynapcrsa InpuoOmaer
00yJaromuxcst K 001eCTBEHHBIM HHTEPECAM.

B crpykType nporpammel yueOHOro Kypca «BepoATHOCTP M CTaTHCTHKa» OCHOBHOM
LIKOJIBI BBIJICJICHBI CIEAYIOIIHME COAEpKaTelbHO-MeToauueckue JmHuM: <«lIpencrasienue
JAHHBIX M OIUcaTelbHas CTAaTUCTHKa»; «BeposaTHOCT»; «DlIeMEHThl KOMOMHATOPHKHY;
«BBegnenue B Teoputo rpadoBy.

Conepxanne nuaun «lIpencraBieHue NaHHBIX M ONUCATENIbHAs CTATUCTUKA» CIIYXKUT
OCHOBOH Ui (hOpMUPOBAHMS HABBIKOB pabOTHl ¢ MH(POpPMALMEH: OT YTCHUS U WHTEPIPETALIH
uHpOpMaLMY, NPEACTAaBICHHOM B TabiauIax, Ha JauarpaMMmax u rpagukax g0 cbopa,
IIPEACTABJICHNS U aHAIN3a JAHHBIX C UCIIOJIB30BAHUEM CTaTUCTUYECKHUX XAPAKTEPUCTUK CPEIHUX
u pacceuBaHusa. PabGortas c¢ panHbMM, oOydatouecs ¢ 3[IP  ywarcs cuuTeiBaTh U
WHTEPIPETUPOBATh JAaHHBIC, BBIIBUIAaTh, APryMEHTUPOBATb M KPUTUKOBATH IIPOCTEHIINE
TUIIOTE3bl, Pa3sMBILUIATh HaJ (aKTOpaMM, BbI3BIBAIOIIMMHU W3MEHYMBOCTb, M OLIEHUBATh HUX
BIIMSIHHE HA PACCMaTPUBAEMBbIC BEJIMYUHBI U IIPOLIECCHI.

WHTynTHBHOE  NpEACTAaBIEHUWE O  CIY4alHOM  M3MEHYMBOCTH,  MCCIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHJAEHLUN CTAaHOBUTCA MOTHUBHUPYIOLIEH OCHOBOW JUISl U3Y4YECHHUS TEOPUHU
BeposiTHOCTeH. bousbmioe 3nHauenue ans oOywaromuxcs ¢ 3[IP 3xaech uMErOT mpakTHUecKue
3a/1aHMS, B YACTHOCTH OIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMUA MOJEIISIMHU.

IToHsATHE BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBaonofodus ciaydaiHoro coobitus. [Tpu
u3ydeHnn Kypca oOyuarommuecs: ¢ 3IIP 3HaKoMsTCS ¢ TPOCTCHIIUMH METOJIaMHU BBIYHCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CiIOKHbIE 3anaduu. B
KypC BXOAAT HayaJbHbIE MPEACTABICHUS O CIy4allHbIX BEIMYMHAX M MX YHCIOBBIX
XapaKTEePUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYILECTBIIETCS 3HaKOMCTBO oOydarouuxcs c¢ 3P c
MHOXECTBAMU M OCHOBHBIMHU OIl€palMsIMH HaJ MHOXECTBAMH, PACCMATPUBAIOTCA IIPUMEPHI
IIPUMEHEHHUS JUIS PELUEHUS 3aJa4, a TAK)KE UCIIOJIb30BAaHUA B IPYTUX MaTeMAaTHYECKUX Kypcax U
y4eOHBIX TpeaMETaX.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax wusywaercs Kypc «BeposSTHOCTP M CTaTUCTHKa», B KOTOPBI BXOIAT
paznensl: «lIpeacraBieHne JaHHBIX M ONMKCATENbHAsI CTATUCTUKA»; «BeposTHOCTEY; «DIeMEeHTHI
KOMOUHATOpUKW»; «BBeneHne B Teoputo rpagopy.

Ha u3yuenune ganHoro kypca oTBoauT 1 yueOHbIN Yac B HEJENIO0 B TEUEHHE Ka)KI0T0 rojia
o0yuenus, Bcero 102 yueOHbIX Haca.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne NaHHBIX B BUAE TAOIUIl, 1uarpamm, rpadukoB. 3aroTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHNUE U UHTEPIPETALUS TAHHBIX.

OnucartenpHasi CTaTUCTHKA: CpefaHee apudMeTHuecKoe, MeInaHa, pa3Mmax,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa. PoJib MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOniecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHnp BepumiMHbL. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nmkisl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpencraBienue o0 OpPUEHTHUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBnenne TaHHBIX B BUE TaOIMIL], TUarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOXECTBaMU: OOBEIMHEHUE, TMepeceueHue, aomnojiHeHue. CBoHCTBa orepanuii
HaJl MHOXXECTBAMHU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduUyeckoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUHN 3a7a4.

N3mepeHne paccenBaHus NaHHBIX. /[ucniepcust M CTaHIApTHOE OTKIIOHEHHE
YHCIOBBIX HA0OPOB. J[narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CiydyaliHble COOBITHS.
BepositHocti  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CiryyaliHblil BBIOOp. CBsI3b MEXAY MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH u 4ucioMm pédep. [Ipasumio
yMHOKeHHUs. Penienne 3aiau ¢ moMolpto rpagos.

[IpotuBomnosnoxkueie coObiTuA. Juarpamma Oiinepa. OObenuHeHwe U
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BeEPOSITHOCTh. [IpaBmino ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYalHOTO HKCIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHE U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
pealbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUYETaHUU. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi UCHBITAHUM O NEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymiu. BepostHOCTH cOOBITUN B CEpUM  HUCIBITAHUM
beprymnm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro OXKHJIAaHUA — Kak
TEOPETHUYECKOTO0 CPENHET0 3HAYECHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEJIIMYMHBI «YUCJIO YCIIEXOB B CEPUHM MCIBITAHUU
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX uucell. M3MepeHre BepOsSTHOCTEH C TOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOLLECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOTO KYPCA «BEPOATHOCTH MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3aLUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKHd U MAaTEMAaTHUYECKOW KyJIbTypOoW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKUE 3HAHHMS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
[paBa Ha OIIMOKY M TaKOI'O K€ IIPpaBa APYroro 4ejaoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHNE MAaTeMaTH4YEeCKUX 3HAHUM /IS pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOLIEW Cpelnbl, OCO3HAHHEM
IJI00aFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PEIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEelIeHUs] U AeHCTBUSA, (HOPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAecTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHHH MEXIy IOHATUIMH, (OPMYIUPOBATH
OTIpEJICTICHHUs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH MW  MPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATH APTYMEHTAIMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IpOBEAEHHOIO HAOIIOACHUS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTATh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(GOpPMAlLMU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamMu, WHOW Trpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMHMOPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
y4uTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYyKIACHUA B COOTBCTCTBHUU C YCIOBHAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIEHHsI 3aaBaTh BOIPOCHI 110 CYLIECTBY OOCYKJ1a€MON TEMBI,
npoOJIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOM Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABISTh pe3yNbTaThl penieHus 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboOTHI MPHU PENICHUU YUEOHBIX MaTEMaTUYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pPe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpyHmoBeIX (opmax padoTel (0OCyxIeHHs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JECUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUK.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pEILICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHHUS WJIA HEAOCTIKCHUS 1EJH,
HaXOJUTh OIMHMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUJAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTe YW MHTEPHPETHPOBATH  pEaJbHbIE  YHUCIIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh 111 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUEcKOoe, MeAuaHa, HauOoJiblliee W HAUMEHbIeEe 3HAYCHUS,
pa3Max.

NMeTh mNpencraBieHUE O CIIy4dalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
(Gu3NYECKUX BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpaduKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYEHUI U Mep paccenBaHUs (pa3Max, TUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHUI M 4aCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpeHUN U HaOJIOICHUI.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUHA, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: AEPEBO CIY4YalHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas nmpsmasi.

OnepupoBaTth MOHATUSMH: MHOMXECTBO, TMOJMHOYXECTBO,  BBIIIOJHSTh
olepalyyd HaJ MHOXECTBaMHU: OObEIUHEHUE, NIEpPEeceueHHue, JOMOJHEHHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeaCTaBICHUE MHOXKECTB M CBS3€H MEXIy
HUMHU JUIsI ONTMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHKCJIE TIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHbBIX MPEIMETOB U KYpCOB.

K xoniy oOyuenus B 9 kjacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HHMOPMAILHMIO, MPEICTAaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, AUAarpamm, rpapukoB, MNPEICTaBIATH
JaHHBIE B BUE TaOIUL, 1Uarpamm, rpa)ukoB.



Pemarp 3amauum opraHM30BaHHBIM MEpeOOpPOM BapUAaHTOB, a TaKXKeE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThl COOBITUS, B TOM YHCJIE MOJIBb3YACH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUT.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

MMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE W O PACIPEICICHUU
BEPOSATHOCTEM.

HmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
PUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 I1 7 2
PE/CTABJICHHC JIAHHBIX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 8 1
Onucarenbhas craTucTuka https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1
3 CrrysaitHas H3MCHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BEJICHNE B TCOPHIO rpaos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aitHOro 4 1 bubnuorexa [IOK
cOOBITHA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 2
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 hitps://m.cdsoo.rw/7F4A15fde
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5




8 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM mudpoBLIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Hosroperte kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
) OnmcarenpHas cTaTucTUKa. PaccenBanme 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKeCTEa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 0 6 1
CPOFTHOCTE CHYHANHOTO CODBITIA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Crtyuaidnpie cobbrmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 Vi 4 2
O06o01enue, cucTreMaTu3aus 3HaHHH https://m.edsoo.ru/TF41 7ib2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl
bubmuoreka [JOK

1 I1 8 4

OBTOpEHHE kypea © Kiacca https://m.edsoo.ru/7f41a302

b K

2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK

3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK

4 Hcnprranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK

5 C i 6

TIYHatHast BEITHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obobmetite, KomTpoI: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
ara undposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue o p
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX B 1 bubmumoreka [IOK
TadJmmax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BBIYUCICHHUS 110 | bubnuoreka [IOK
TAOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 H3BneyeHne u HHTEPIIpETALUA 1 bubnnoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padbora "Tabnuibr" 1 1
I'pacdmuueckoe npencraBieHue
5 JTAHHBIX B BUJIE KPYTOBBIX, | bubnnoreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
TUarpaMm
UreHune 1 NOCTPOEHHUE IUarpamm.
6 [Tpumeps! nemorpaduueckux 1 bubmnorexa [IOK
P p p https://m.eds00.ru/863ed602
TUarpaMm
7 ITpakTryeckas pabora 1 | bubnnoreka [JOK
"Tuarpammbr” https://m.edsoo.ru/863ed72¢
g Uucnossie HaOopwl. CpenHee 1 bubnuorexa [JOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnossie HaOopel. CpenHee ] bubmuoreka [IOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Menanana 9yucioBoro Hadopa. 1 bubnmoreka [JOK




VY CcTOMUNBOCTh ME€UAHEI

Menanana 9uciioBOro Habopa.

https://m.edsoo.ru/863edb3e

11 .
Y CTONYMBOCTE MEAMAHBI
12 [TpakTuueckas padora "Cpennue bubnnoreka [HOK
3HaYeHUs" https://m.edsoo.ru/863edcba
HauGosnpiiee 1 HanMeHbIIee
13 3HAYCHHMS YUCITIOBOTO HAabopa bubmorexa HOK
pa- https://m.edsoo.ru/863ee07a
Pazmax
HauGounpiiee u HauMeHbIIee
14 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
HawuGounpiiiee 1 HauMeHbIIIEEe
15 3HAYEHMs YUCITIOBOTO Habopa.
Pa3zmax
KonTponbHas padoTa no temam
16 "[IpencraBiieHue JAaHHBIX bubnmnorexa LIOK
p ' https://m.edsoo.ru/863ee390
OnmcarenpHas cTaTUCTAKA"
17 Crny4aiiHasi ”3BMEHUYHBOCTD bubnnoreka [JOK
(mpuMepsI) https://m.edsoo.ru/863ee4bc
13 YactoTa 3HaYEHUI B MacCUBE bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmorexa [IOK
19 I'pynmuporka
pymHHp https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
21 I'ucrorpammsl bubmmorexa LIOK
https://m.edsoo.ru/863eeelc
2 [IpakTuueckas padora "Ciyuaiinas bubnuorexa [IOK

U3MEHYUBOCTH"

https://m.edsoo.ru/863eecc8




I'pad, Bepmmna, pedpo.

bu6mmoreka [IOK

2 IT
3 PEACTABIICHHUE SaNATH € IOMOTIBIO https://m.edsoo.ru/863eef52
rpada
CreneHb (BAJICHTHOCTD) BEPIIMHBI.
24 Yucno pébep u cymmapHas CTEleHb bubmmorexa [TOK
pebep it CyMmap https://m.edsoo.ru/863efOba
BepiuH. Llenb u nuki
55 Hens u mukon. [Tyt B rpade. bubnmoreka [JOK
[Ipencrasnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [Ipencrasnenue 06 bu6mmoreka [IOK
OpPHEHTHUPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2
7 CiyuaiiHblll OIIBIT U CIy4YaiiHOE bubnuoreka [IOK
COOBITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa COOBITHUS.
73 Posp MmasioBeposATHBIX U bubnuorexa [JOK
MPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIE M B OOIIECTBE
29 Momnerta u urpanbpHasi KOCThb B
TEOPUH BEPOATHOCTEN
30 [TpakTuyeckas padora "Hactora bubnuoreka [IOK
BBITIaJICHUS opJia" https://m.edso0.ru/863ef8a8
KonTponbHas pabota mo Temam
31 "CiyuyaliHasi "3MEHYUBOCTb. bubnuoreka [IOK
I'padsl. BepostHOCTh CityuyaiiHOro https://m.edsoo.ru/863f0186
coObITUs"
1 IToBTOpenue, o0o0IIEHNE. bubmoreka [JOK
[IpencraBnenue qaHHbIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o600IIEHNE. bu6mmnoreka [JOK

OmucarenpHas CTAaTUCTUKA

https://m.edsoo.ru/863efbaa




[ToBTOpeHmE, 0600IIEHNE. bubnunoreka [JOK

34
https://m.edsoo.ru/863efecO

BeposiTHOCTB ciTydaifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
I[TPOT'PAMME

1



8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue JaHHBIX. | bubmumorexa [IOK
OrnucarenbHas CTaTUCTUKA https://m.edsoo0.ru/863f029¢
) CrnyuaiiHas u3aMeHunBOCTh. CpeiHue | bubmuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BeposiTHOCTH 1 | bubnuorexa [JOK
YaCTOTBI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu reopun
. bubnuorexa [JOK
4 BEPOSITHOCTEW: MOHETA U UIPAJIBHAS 1
https://m.edso0.ru/863f076¢
KOCTb
5 OTKJI0HEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863f0a50
b
6 Jucnepcust 4ncioBoro Habopa 1 nommorexa [OK
https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKJIOHEHUE YHCIOBOIO | bubnnorexa [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 Jlnarpammbl paccerBaHUs 1
https://m.edsoo.ru/863f0eab
9 MHO0KeCTBO, ITOIMHOKECTBO 1 bubmmorera [TOK
https://m.edsoo.ru/863f1180
Omneparuy HaJ MHOKECTBAMH:
bu6mmorexa [IOK
10 00beIMHEHNE, TIEPECEUCHHE, 1

JOITIOJITHCHUC

https://m.edsoo.ru/863f143c




CaolicTBa onepanuii Hajl
MHOKECTBAMU: IIE€PEMECTUTENHHOE,

bu6mmoreka [IOK

11
COYeTaTeIbHOE, PACIPEICIUTENBHOE, https://m.edsoo.ru/863f1784
BKJIFOUCHUS
12 I'padpuaeckoe npencrasiaeHue bubnunoreka [HOK
MHOECTB https://m.edsoo.ru/863f198c
KonTtponbsHas pabora o Temam
13 n n
Cratuctuka. MHOeCTBa
14 OnemeHTapHbie coObITHS. CllydaiiHbIe bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
bnaronpusrcrByromme
P y bubmuorexa [JOK
15 3JIEMEHTaPHBIC COOBITHSI.
. https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
bnaronpusrcrByromme
16 BHGMGHI;a HbIE ZOﬁbITI/ISI bubmorexa LHOK
P o https://m.edsoo.nu/863f172
BepositTHocTH COOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 3JIEMEHTAPHBIMH COOBITHSIMHU bubmorera [JOK
. P . ' https://m.edsoo.ru/863f21ca
CrnyuaitHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMH COOBITHSIMU bubmorexa HOK
. pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
[TpakTuyeckas padora "OnbITH €
19 ABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU bubmorexa HOK
p p https://m.edsoo.ru/863f235a
coOBITHSAMH"
bubmuoreka [JOK
20
Jlepeso https://m.edsoo.ru/863f2ade
21 CBolicTBa 1epeBa: €AMHCTBEHHOCTD bubnuoreka [IOK




IyTH, CYIIIECTBOBAHUE BUCAYCH
BCPIIHHBI, CBA3b MCIKAY YHUCIIOM
BEPILMH U 9uCcIoM pEdep

https://m.edsoo.ru/863f2bac

22 [IpaBuiio yMHOXKEHUS bubmorexa HOK
PABIIo Y https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
2 II
3 PABIIO yMHOMCHIA hitps://m.edso0.ru/863f2e36
bu6mmoreka [IOK
24 II 0
POTHEOTOIOAHOE CODRITHE https://m.edsoo.ru/863f2f8a
)5 Huarpamma Diinepa. O0beTMHEHNE H bubnuoreka [IOK
MepeceueHre COOBITUIM https://m.edsoo.ru/863f3214
2% Hecosmectnbie coObiTusi. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 YIC)JIOBHaﬂy::Ie OSITHOCTh ’ bubmmorexa [TOK
p ’ https://m.eds00.ru/863f38ae
HezaBucumplie coObITHS
[IpaBun0 yMHOKXEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iyll:Ie OSITHOCTh ’ bubmmorexa [TOK
p ' https://m.eds00.ru/863f3b06
HezaBucumplie coObITHS
30 IIpencrasienue ciy4aifHOro bubnnoreka [JOK
SKCIIEpUMEHTA B BUJIE JE€PEBaA https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciry4yaitHOTO bubnnorexa [JOK
JKCIIEpUMEHTA B BUJIE AE€PEBA https://m.edsoo.ru/863f3{20
[ToBTOpenue, oboOIIeHNE.
bu6mmoreka [JOK
32 [IpencraBienune JaHHBIX.

OnucarenpHas CTaTUCTHUKA

https://m.edsoo.ru/863f4128




bu6mmoreka [IOK

33 TosToperme, obodmenne. Ipager ! https:/m.edso0.ru/8634312
KonTtponpHas pabora o Temam
34 "Cnyu4aiinbie coOBITHS. BeposaTHOCTS. 1
I'padsr"
OBIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ara undposbie
Nenn/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpencraBienune qaHHBIX 1 bubmmorexa [IOK
ped A https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenpHas CTaTUCTHUKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuu HaJ| COOBITHUSAMU 1
4 He3aBucumocTs cOOBITHI 1
5 Komb6unaropHoe npaBusio 1 bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4el6
6 [IepectanoBku. daxkTopual. | bubnnorexa [HJOK
CoueTtaHus ¥ YUCJIO COUYETAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpuuk [Tackans 1
peyr https://m.edsoo.ru/863f5014
[IpakTnueckas padbora
g "Brruucienue BepoITHOCTEN € | | bubnnoreka [JOK
WCIIO0JIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKLIUHN 3JI€KTPOHHBIX Ta0nmu"
I'eomerprueckast BEpOATHOCTb.
9 Crny4aifHbIN BBIOOpP TOUKH U3 | bubnmnoreka [JOK
UT'YPhI Ha IIJIOCKOCTH, U3 OTPE3KA, https://m.eds0o.ru/863f5884
yp p
U3 JIyTU OKPY>KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. | bubnuoreka [IOK
CryqaifHbIN BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5a50




¢burypbl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
['eomeTpryeckast BEpOSATHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
12 CrnyualiHblii BHIOOP TOUKH U3 bubmmoreka [JOK
burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heyaayva.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubnuorexa LIOK
P HOTIEP https://m_eds00.ru/8636162
ycnexa
HcneiTanue. Ycnex u Heyaayva.
14 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmmorexa LIOK
P HOTIEP https://m_edso00.ru/863f6356
ycnexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrranus beprymnn.
16 BepositHocTH cOOBITHI B cepuu bubmorexa LIOK
p . P https://m.edsoo0.ru/863f64d2
ucneiTaHuil beprynnm
Hcnsitannsa beprysmm.
17 BepositHoCcTH cOOBITHI B cepuu bubmmoreka LIOK
P . P https://m.edso00.ru/863f6680
ucneiTaHuil bepnynnu
18 [IpakTuueckas padota "McnpiTanus bubnmoreka [JOK
bepnymmn" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnuoreka [IOK




pacrpeziesieHue BeposiTHOCTEN

Maremarnueckoe oXXUIaHUE U

https://m.edsoo.ru/863f6b44
bubmuoreka [JOK

20
JIUCTIEPCUS CITyYatHON BEJTMYUHBI https://m.edsoo.ru/863f6da6
[IpumMeprr MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KHMJIAHHS KaK TEOPETUUYECKOTO
https://m.eds00.ru/863f6f86
CPEIHEro 3HAYCHUS BETUYMHBI
bubmuorexa [JOK
22 [ToHsATHE 0 3aKOHE OOJIBIINX YHCEIT 1
https://m.edso0.ru/863f72c4
3 H3mepenue BepoATHOCTEN € bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edso00.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuorexa [JOK
YHCEeIl https://m.edsoo.ru/863f7116
25 O06o01IeHne, CHCTeMAaTH3 AN bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo0.ru/863f783c
2% O0001enne, cucTeMaTA3aIus
3HaHui. OnucarenbHas CTaTUCTHKA
O0001IeH1Ee, CHCTEMAaTH3ALUSA
. bubnuotexa [JOK
27 3HaHui. [Ipencrasienne qaHHBIX.
https://m.edsoo0.ru/863f893a
OnucaTrenbHasi CTaTUCTUKA
O06006111EH1E, CUCTEMATU3ALIHS
28 3HaHUW. BepoATHOCTH Ciiy4aitHOTO bubmorexa HOK
- o i https://m.edsoo.ru/863f7ade
COOBITHS
O06006111EH1E, CUCTEMATU3ALIH
79 3HaHUU. BeposTHOCTH cirydaitHOTO bubnuotexa [JOK
COOBITHS. DIIEMEHTBI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O06o006meHre, cucTeMaTH3aIas bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/863f7e54




KOMOWHATOPHKHU

O0001enue, cucTeMaTA3aIusA
3HAHUH. DJIeMEHTHI

bubmuorexa [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeesieHus
O0001enue, cucTeMaTA3aIus
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Uurare HHPOpPMAIIHIO, IPEICTABICHHYIO B Ta0JUIIax, HA JUarpammax,
5.1 MpENCTaBIATh JaHHBIE B BUAC TAOJHWI, CTPOHWTH JHArPAMMEI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAYEHUN
- OnuceiBaTh W UHTEPIPETUPOBATH peajbHbIE YHUCIOBHIC JaHHbIE,
MpeJICTaBICHHBIC B TA0IHUITAX, HA [Uarpammax, rpadukax
Hcnons3oBath TUTS OTTHCAHUS TAHHBIX CTAaTHCTUYCCKUE
53 XapaKTepUCTHKU: cpeiHee apudmeTrnyeckoe, Meiuana, HaubobIIee U
HauMEHBIIIEe 3HAYCHUS, pa3Max
Nmets npencTaBieHue o cliydaiiHOM U3MEHYMBOCTH Ha MpUMeEpax ILeH,
5.4 (GU3MYECKUX  BEIIMYMH, aHTPONMOMETPUYECKUX JAHHBIX, HUMETh
MIPE/ICTAaBJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPeICTaBISATh JIaHHBIE B BHJIE
TabJuLl, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBI0 CTAaTUCTUYECKHX IOKa3aTesei:
5.2 CpeIHUX 3HAYEHUH U Mep paccemBaHus (pa3max, JIuUcCHepcus |
CTaH/IapPTHOE OTKIIOHEHHE)
5.3 HaxomuTh 9acTOTBI YMCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM




YHUCJIe 10 Pe3yJIbTaTaM U3MEpPEHUN U HAOJI0ICHHIA

HaXO,I[I/ITB BCPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITaX, 3Hasd

54 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOYHBIMH 3JIEMEHTApHBIMU COOBITUSMU
5 Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOro
. 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, UucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
56 Olepaluyd  HaJ  MHOXECTBaAaMHU:  OOBbEIMHEHHME, IIepEecEeUeHHE,
. JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSITH CBONCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXECTB U CBs3eH
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUI, B TOM UYUCIE MPU
pelLleHNH 3a1a4 U3 APYruX y4eOHBIX IPEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATh JaHHbIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
- Pemarp 3a1aun opraHn30BaHHBIM 1EpeOOPOM BapHaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonp3oBaTh omucaTreiabHble XapaKTEPUCTHKU JJII  MAacCHUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCJIE€ CpEJIHME 3HAUEHUS U Mepbl
paccenBaHMs
4 HaxomuTh 4yacTOThl 3HaUY€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/bTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITUH B U3yUYEHHBIX ONBITAX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU

CO6BITPIHMH, B CCpHIX HUCIIBITAHUN [0 MepBOro ycricxa, B CCpUAX




ucnbslTaHui bepHyim

HNmers npencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEHCIICHUU

5.6

BEpPOSITHOCTEHN

Nwmets mpezacTaBieHue o 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIly4YalHOM H3MEHYHMBOCTM M O POJIM 3aKOHA

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJMIl, nuarpamm, rpadukoB. 3arolHEeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHUE auarpaMM (CTOJOHMKOBBIX (CTONOYATHIX) W
5.1 KpyroBbix). UYUteHue rpaduKoB peanbHBIX mpoueccoB. l3Bnedenue
uHpOpMALIMK W3 JUArpaMM M TaOJUI, UCIOJb30BAaHUE W HHTEPIpETaLus
JTAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HanOoJIbIIIee U HaUMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
Cy4yallHON M3MEHUYNBOCTHU
CnyuyaliHplii SKCIIEpUMEHT (OIBIT) M ciy4yaiiHoe coObiTHe. BeposTHOCTH U
53 yactoTa. Poib MaloBEpOSATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHeTa U UrpajbHas KOCTh B TEOPHU BEPOSTHOCTEH
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbL Yucio pédbep u cymmapHas
s4 cTeneHb BepiiuH. [Ipeacrapnenue o cBa3Hoctu rpada. Llenu u uukiel. [Tytu
' B rpadax. OO0xon rpada (sinepoB mnyth). llpencraBnenue 00
OpPUEHTHPOBaHHOM Tpade. Pemenue 3agau ¢ nmomouibio rpadon
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaOMUI, AUarpaMM, TpaduKoB
- MHOX€eCTBO, 2JIEMEHT MHOXECTBa, IOJAMHOXecTBO. Omnepanuu Haj
' MHO’KECTBaMU: 00BbEIMHEHNE, IIepeceueHre, JOMOJTHEHNE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeNbHOE, BKIYEHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB Il ONHCAHHS

PCAIBHBIX IMTPOLECCOB U ﬂBHGHI/Iﬁ, IIpu pCIICHUMA 3a1a4.




W3mepenune paccemBaHusi JaHHbIX. Jlucnepcus U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HaOOpoB. J{narpamma paccenBaHUs
OnemeHTapHble COOBITHA  cilydailHOro onblta. Ciy4aiiHble COOBITHS.
s6 BepostHoctit coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coobitusiMu.  CrywaiiHpiii  BeIOOp. CBSI3p MEXIYy MAJOBEPOSTHBIMH U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IIyTH, CYLIECTBOBAHHUE
5.7 BUCSAYEH BEPLIMHBI, CBA3b MEK/Y YMCIIOM BEPILUH U ynciaoM pédep. [Tpasuio
yMHOXkeHUs. Pemenue 3aa4 ¢ nmomouisto rpagos
[IporuBononoxxuple coObiTHA. [uarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHne coObiTuil. HecoBmecTHble coObITHS. DoOpmyrna CIHOKEHHS
BEPOSATHOCTEH
5.9 YcnoBHas BeposTHOCTb. [IpaBmiio ymHokeHus. HezaBucrumblie coObITHS
[IpencraBinenue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEHM C MOMOIIBIO JEpeBa CIy4ailHOTO 3KCIIEPUMEHTA,
nuarpamMm Diiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJIMII, TUarpaMM, rpaduKkoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u pakropuan
5.3 CoueraHus U YUCIIO COUETAHUI
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCoOab30BaHUEM KOMOMHATOPUKHT
5 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpP TOYKHM M3 GUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcneiranne. Yenex u Heynaya. Cepus UCIIBITAaHUM 10 IEPBOTO yclexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CepuU HCIBITAaHUN
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHue BEPOSTHOCTEN




Matemaruueckoe oxugaHue U Aucnepcus. Ilpumepsl MareMaTHYecKoro

> O’KMJIaHHS KaK TEOPETUYECKOr0 CPEHErO 3HAYCHNS BEJITUYNHBI

510 MareMaTtnueckoe OXKUJAHUE M JUCHEPCUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUN bepHyin»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € MOMOILIbIO

gacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 001IecTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUAMU: MHOXECTBO, IOJMHOXECTBO, OlEepalun
HaJl MHOXKECTBAMM; YMEHUE ONEePUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOMKECTB JUIS OINUCAHUS  PEabHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCIIO, JIEIMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YHOPAAO0YMBATHL YMUCJIA, IMPCACTABJIATL 4YHMCJIa Ha
KOOPIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
aprudMeTHUECKUIl KBapaTHbIM KOPEHb, MHOTOUJIEH, ajaredpandeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (opmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepHpoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW TIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEWMHBIX
ypaBHEHHI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUH 3a1ad U3 JIPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAWUHATHYIO IUIOCKOCTbH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXYTKH BO3PACTaHMS,




yObIBaHUs, HauOOJIbIIee W HaWMEHbINEe 3HA4YCeHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPOMOPIUOHATIBHOCTD,
napaboJja, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB MPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOpMyJIaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7a4 U3 JPYIHX YYEOHBIX NPEIMETOB M PEaTbHOU
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABWKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE3OK, Mpsmasi, JIyd,
JOMaHasi, Yrojl, MHOTOYTOJIFHHK, TPEYTOJbHHK, PpaBHOOEAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, PSIMOYTOJIBHUK, KBAIPaT, TPANCIHs; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiaTh 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUUYECKUX BEIMYUH C NPUMEHEHHEM HM3Y4YEHHBIX CBOUCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; IAPAUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YroOJl
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
MapaJuIeIbHOCTD U MEPIICHIUKYIAPHOCTD MPSAMBIX B OKPYKAIOLEM MUPE

YMeHne ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yria, CHHyC M KOCHHYC yrja TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
(dbopMyIbI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, THHBI OKPYKHOCTH U
wiomanau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroysibHuKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOMIAAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIyppl W HMX  KOMOMHAaIuu,
IPOCTPAHCTBEHHbIE (QUIYphl OT pPYKH, C TOMOIIBIO YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPJAMHATHI JJIsl TIPEACTABJICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
TaOJIMIIBI, cpeiHee apudMeTuyecKoe, Mearana, HanooJIbIIee U HANMCHbIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOrO  HAbOpa;  yMEHHE  H3BIIEKATh,
UHTEPIPETHPOBATH U MPEOOPa3OBhIBATH HHPOPMALINIO, TPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peanbHBIX TPOIIECCOB W SIBICHHW; YMEHHE pAaclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUAMU: CIy4dailHBIA ONBIT  (CIydyailHBIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIEMEHTapHbBI  HUCXON)
CJIy4alfHOr'O OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHHUE
HaXOJUThb  BEPOSATHOCTM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHME pellaTh 3a/lauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalIbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyYEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MaTEMATHYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCeT
12 OOBIKHOBEHHBIE M JECSATUYHBIC TPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APpH(PMETHIECKHE ONEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
L5 HpHGJIH)Ké}iHHe BBIUHCJIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MoKa3areneM. CBOHCTBa
' CTEeTeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TTOCIIE0BATENLHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeneneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynmu ¢ynkuuu. IIpomexyTkn 3HaKOINOCTOSIHCTBA.
o IIpoMe)XyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl U MHHMMYMBI (YHKLUH.
HauOonbiiee n HaumeHblee 3HaYeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronsHuK




7.3 MHOroyrojasHuKu
7.4 OKpY’>KHOCTh U KPYT
7.5 N3mepenue reoMeTpuueckux BEIUUYUH
7.6 BexkTops! Ha miockoCcTH
8 BeposiTHOCTB M cTaThCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MatemaTuka. BeposiTHOCTB U cTatucTuka: 7 - 9-e kjacchl: 0a30BbIl ypPOBEHb:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Boiconkunii U.P., fmenko U.B.; mox
penakuueit Amenko U.B. AkunonepHoe o0iectBo «M31aTenbCcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MeTtoauueckoe nocodue K NpeAMETHOM IMHUU Y4EOHUKOB IO BEPOSITHOCTH U
craructuke .Boicouknii 1.P., Amenko U.B.; mox pen. Amenko U.B.

OI'D. MaremaTuka, TUIIOBBIE 3K3aMEHALIMOHHBIE BAPUAHTHI, IO PEAAKINUEH
N.B.Amenko, 36 BapuaHTOB

KomOunaropuka ansa onmumnuaaaukoB W.B. SIkoBieB

Crartuctuka .3anauu u pemenud. [.1.IIpocseros

KomoOunaropuka. Cratuctuka. Bepostaocts. A. X. [llaxmeiictep

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/

VYpoku Ha POIII https://resh.edu.ru/

BIIP https://vpr-ege.ru/vpr



OtkperThii 0ank 3amgannii OI'D https://fipi.ru/

https://uchi.ru/
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