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1. Pabo4ass mporpaMma no y4e0HOMY npeamery
«MaremaTtuka (0a30Bblil YPOBEHbD)

PabGouass mporpamma mno ydyeOHOMYy mnpenmeTry «MaremaTukay (0a30BBIM
ypoBeHB) (mpeaMeTHas oOnacTh «MaremaTuka U MHPOpMaTHKa») (J1ajmee Takke —
nporpaMma, IporpaMma II0 MaTeMaTHKe, Kypc II0 MaTeMaTHKe, MaTeMaTHKa)
peanu3yetrcss ['ocygapcTBEHHBIM OIO/DKETHBIM 00pa30BaTEIbHBIM  yUPESKICHHEM
Kpacuomapckoro kpas «JleTckasi mkojia-WHTEPHAT UCKYCCTB M Ka3auybel KYJIbTYPHI
uM. B.I'. 3axapuenko» (nanee coorBerctBeHHo — [lIkona) B 10-11 knaccax.

[Iporpamma BKJIIOYAET MOSICHUTENBHYIO 3aIllUCKY, COJEpX)aHue OoOydeHUs,
IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS MTPOrPAMMBI I10 MATEMATHUKE.

[losicHuTenpHas 3amucKa OTpakaeT oOmMe M[eNd W 3aJadyd  U3YYCHUS
MaTE€MaTHKH, MECTO B CTPYKType y4eOHOro IUjlaHa, a TaKXe MOJIXOJbl K OTOOpY
COJIEpKaHMs, K ONPEACIICHUIO INTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOYy4YeHHS PACKpBIBAET COJEpKATEIbHbIE JIMHUU, KOTOPBIC
npeiararoTes Jyisi 00A3aTeIbHOIO N3YUYEHHS B KaXKJIOM KJIacce Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

[Inanupyembie pe3yabTaTbl OCBOCHUSI TPOTPaMMBbl [0 MATEMATHUKE BKIIIOYAIOT
JMYHOCTHBIE, METANPEIMETHbIC PE3yJIbTaThl 32 BECh MEPUOJ OOYUYEHHUs] HAa YpPOBHE
OCHOBHOTO OO0IIEro 00pa3oBaHus, a TAaKXKe MPEIMETHBIC JTOCTHKEHUST 00yUYaroIIerocs
3a KaXXJIbIi TO7] O0y4eHHUS.

1.1. llosicHuTEIbHAS 3aNIMCKA

PaGouass mporpamma 1o wmartemaTtuke, peanusyemasi Illkomoit Ha ypoBHE

cpenHero oOmero oOpa3oBaHWs, COCTaBlieHa B COOTBETCTBUU C (denepanibHON
paboueii mporpamMmoi cpemHero oOmEero ooOpa3oBaHUS MO y4eOHOMY MpPEaMETy
«Maremaruka» (yrBepxkiaeHa B coctae DOII COO mnpukazom MuHucTepcTBa
npocsemienust Poccuiickoit ®enepaunu ot 18.05.2023 Ne 371), B TOM uwmcie
TpeboBanusiMu, npenbsasigeMbiMu OI'OC  COO k pe3ynbrataM  OCBOCHHS
IPOrPaMMBI [10 MATEMATHUKE.

CornacHo yuebHomy maHy HIkonst u ®egepaibHbIM TOCYJAapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAApTaM HOBOTO MOKoJieHus, oOydarommecss 10-11 kmaccos
U3y4aloT MpeIMET MaTeMaTHKa, YTO UMEET CBOU OCOOCHHOCTH.

Peanuzaumss ~ mporpammsl o0ecrieunBaeT  OBJIAJICHUE  KIIIOUEBBIMHU
KOMITETEHLIUSIMHA, COCTaBIIIOIIMMHU OCHOBY JUI CAMOPAa3BUTUS W HENPEPHIBHOIO
o0pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

CornacHo yyeOHOMY Iiany B 10-11 kmaccax u3ydaeTcsi MHTETrPUPOBAHHBIN
npeamer «MaremaTuka» 0a30BOr0 YpPOBHS, KOTOPBIM BKIIIOUYAET M3YyUYEHHE KYypCOB
«Anrebpa ¥ Hayajga MaTeMaTUYECKOro aHanuzay, «l'eomerpusi» u «BeposTHOCTH U
CTaTUCTHKAY.

Kypc anreOpsl u Hayan MaTeMaTUYECKOrO aHaJIM3a 3aKjaJblBA€T OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (PU3UKU, XUMHH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX



TEHJICHIIM SKOHOMHMKH M OOIIECTBEHHOM »U3HHU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITUMPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh
UX B TIOBCEJHEBHOM XHU3HU. B ToXe BpeMs oBlajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHM MaTEMaTUYECKUMU KOHCTPYKUMSMHM pa3BUBAaCT YMEHUE HAXOJWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  YTBEP)KJEHUSA, HCIOJIb30BAThH
00001IeHHe UM KOHKpeTH3aluio, aOCTparupoBaHWE U aHaJoTHIo, (opmMupyer
KpEaTUBHOE M KPUTUYECKOE MbIlieHue. B xome u3ydeHuss aireOpbl M Hayal
MaTEMaTUYECKOIr0 aHaJIM3a B CTApIIEH IIKOJIe 00yYaroIuecs MOIy4atoT HOBBIM OMBIT
pelieHrs NPUKIATHBIX 337a4, CaMOCTOSITEIbHOTO TMOCTPOEHUSI MaTEMAaTHYEeCKUX
MOJIEJIEN peabHbIX CUTYallMil U UHTEPIIPETALUN TOJYYEHHBIX PEIICHHUM, 3HAKOMSITCS
C MpUMeEpaMu MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJAIOIIUMHUCS MAaTEMaTUHYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnamaer 3HaYMTEIBLHBIM BOCHUTATENIBHBIM IMOTEHIIMAIOM, KOTOPBII
peanu3yeTcss Kak uepe3 y4eOHbI Marepuani, CIoCOOCTBYIOMIMKM (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUSA, TaK M uepe3 crenuduxky ydeOHOU IesTeIbHOCTH,
TpeOyrolel caMOCTOSTEIbHOCTH, aKKYPAaTHOCTH, MPOJIOJKATEILHON KOHIIEHTPAINH
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbBIN pe3yJIbTar.

B ocHoBe MeToauku 00yueHus: aredpe U HadajiaM MaTeMaTUYECKOTo aHallu3a
JICKUT JIEATETbHOCTHBIA MIPUHITUI O0yUEHHUS.

B yueOHOM mutaHe Ha M3yuyeHHE Kypca anreOpbl U Hadal MaTeMaTHYECKOTO
aHajau3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 yaca B Heaento B 10 kmacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus 170 gacos.

BaxxHocTh ydeOHOro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHa TMPAKTUYECKON 3HAUYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYYEHUS TE€OMETPUM B HAMpPaBICHUHU JIMYHOCTHOTO
pa3BuTUs oOydaromnuxcsi, ¢GopMupoBaHus (QYHKIMOHATBLHON MaTeMaTHYECKOM
IPaMOTHOCTH, M3yYEHHUs JPYTrUX y4eOHBIX MUCHUIUIMH. PasBuTue y oOyuarommuxcs
MPAaBWIbHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOXKIECHUH TI€OMETPUUYECKUX
aOCTpakinii, COOTHONIICHHH PEATbHOTO U WJACAIBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKOW HAYKOW SIBJIEHHM M MPOLIECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MaTeMaTUYECKOr0 MOJCIIMPOBAHUSI B HAYYHOM MTO3HAHUU U B
MIPaKTUKE CTMOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIIUXCs, a
TaKK€ KadeCTB MBIIUICHHS, HEOOXOMUMBIX JUIsl aJanTalldid B COBPEMEHHOM
oO1IeCTBE.

['eomerpusi siBisieTcsi OIHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHETrO
oOmero o0pa3oBaHusl, TaK Kak 00eCHe4YrBaeT BO3MOXKHOCTh HW3YYEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHON HAINPABJICHHOCTH, TaK U TYMaHUTaAPHOM.

Jlornyeckoe MblluieHHE, GOPMHpPYEMOE TMPU U3YyYEHUU OOYy4YarOIMIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U MOCTPOEHUHU LEMOYKHU JIOTUYECKUX YTBEPKICHUN B
X0JI€ PEIICHUsI TEOMETPUUYECKUX 3a/1a4, YMEHHUE BbIJIBUTaTh U OMPOBEPTaTh TMIOTE3bI
HEIMOCPEJICTBEHHO HCHOJB3YIOTCSI MpPU PEHIEHUH 3a/ad  €CTECTBEHHO-HAYYHOIO
IIMKJIa, B YaCTHOCTHU U3 Kypca (hU3UKHU.



YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO pPOJIb BO
BCEX O0JacTsAX JeATeabHOCTH dYenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHM HU
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOrO ObITHS, (¢opMa
OTPaKEHUSI OKPYXKAIOLIEro MHpa, YCIOBHE YCHIEIIHOIO IIO3HAHHWA W aKTUBHOIO
npeoOpa3zoBaHus AecTBUTENbHOCTU. OTIEpUpPOBAHKE TPOCTPAHCTBEHHBIMU 00pa3aMu
00BEIUHAET pPa3Hble BUbl yUEOHON U TPYIOBOU JIEATENBHOCTH, SBISETCA OJHUM M3
po(eCCHOHATIBHO BaXKHBIX KAuecTB, MOATOMY aKTyallbHa 3a7adya (pOpMUPOBAHUSA Y
00y4aromuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOpa3HOTO
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPAKTHYECKOU
JEATEIbHOCTH 110 MHOTUM HaIlPaBJICHUSM.

Llens ocBoeHust mporpaMmbl yuyeOHoOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE  OOydeHHs  00meoOpa3oBaTeibHOE U OOUIEKYJIbTYPHOE  Pa3BUTHE
oOy4Jaronmxcs 4yepe3 o0ecrnedyeHue BO3MOKHOCTU MPHOOPETEHHS] U UCIOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUYECKUX 3HAHUN U JNEUCTBUH, CIELU(PUUHBIX T€OMETPUH,
BO3MOXXHOCTH YCIIEITHOTO NPOAODKEHHs OO0pa30BaHMs MO CIEUHUAJIBHOCTSAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

Copepxanve oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUs paboueil mporpamMmbl, paclnpeAeN€HHbIM IO TrojaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHUE F€OMETPUUECKUMHU MOHATUSMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C COOIIOACHUEM
MPUHIMIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKMCH B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPEACTABICHUI 00yUarolUXCsl, pacluupsist U yriuyounss e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBA3H.

Ha n3ydenue reomerpum orBoautcsa 2 daca B Heaemo B 10 knacce n 1 yac B
Hezemo B 11 kiacce, Bcero 3a Ba roga ooydyenus - 102 yueOHbIX yaca.

VYuebubiit kypc «BeposiTHOCT, M CTaTUCTHMKa» 0a30BOTO YpPOBHS SIBIISIETCS
OPOAODKEHUEM M PAa3BUTHUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOTO YpOBHS
OocHOBHOM MmiKojbl. Kypc mnpeanasHaueH [iisi (GOpMUPOBAHHUA Y OOYyYaroIIMXCs
CTaTUCTUYECKOM KyJIbTYphl M IIOHUMAHUS pOJH TEOPUU BEPOSATHOCTEN Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTa ISl M3Yy4YEHUS CIIy4alHbIX COOBITHM, BETUYMH U
npoueccoB. [lpu u3ydeHnun Kypca oOOTramaroTCs MNPEACTABICHUS YYaLIUXCS O
METO/aX MCCIENOBAaHUS U3MEHYMBOTO MHPA, Pa3BUBAETCA OHUMAHKNE 3HAYUMOCTH U
OOIIHOCTH MaTeMaTUYECKUX METOJOB IIO3HAHUSA KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS.

ConepxkaHue Kypca HalpaBjieHO Ha 3aKpeIUieHHe 3HAHUMN, MOJIYYEHHBIX MpPH
M3y4YEHUH Kypca OCHOBHOM IIKOJIBI M HAa PAa3BUTHUE IPEICTABICHUN O CIIyYaWHbIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMH Ha BaXKHBIX MPUMEPAX, CHOKEThl KOTOPBIX
IIOYEPITHYTHI U3 OKPYKAKOLIETO MUpA.

BaxxHyro 4acth Kypca 3aHMMAaeT = H3y4Y€HUE TIE€OMETPHUYECKOrO0 U
OMHOMHAJIBHOTO PACHPEAEICHUI U 3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOraMu —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHHUSIMMU.



Ha wusyuenue kypca «BeposITHOCTb M CTaTUCTHKa» Ha 0a30BOM YPOBHE
OTBOJUTCA | 4ac B HeAENIO B TEUCHHE KaXJIO0ro roja o0y4yeHus, Bcero 68 yueOHbIX
4acoB.

B cootBerctBun ¢ OI'OC COO wmaremMatuka SBIsE€TCA 005S3aTe€bHBIM
MIPEIMETOM Ha YPOBHE CPEIHET0 OOIIET0 00pa30BaHuUs.

OO6miee 4nciO 4acoB, OTBOAMMBIX y4eOHbIM miaHoM Lllkonbl st uzydeHus
MaTteMaTuku (0a30BbIN YpOBEHb), cocTaBisieT 340 yacoB 3a 2 roja oOyueHus, mo 170
yacoB B 10 u 11 kmaccax (5 yacoB B HEJIEIIO).

2. Conepxxanue o0yyeHmne

2.1. Conep:xanue odyuenue B 10 kiacce.

Anrebpa

Hucna v BEIYUCIEHUS

PaunonanpHpie unciia. OOBIKHOBEHHBIE W JECATUYHBIE JPOOU, MPOLICHTHI,
OECKOHEYHbIE  MEpUOJUYECKHE  JIpoOH.  ApupMeTHUecKHe  omepamuu ¢
palMOHANBHBIMU YHCIIAMH, TIPEOOpa30BaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHeHue
Ipo0el W TMPOILIEHTOB JUIsl PEHICHHs MPUKIAIHBIX 33Jlad U3 Pa3IMYHBIX OTpacieu
3HAHUM U PEAJIbHOU KU3HU.

JlelicTBUTENbHBIE 4YMClAa. PalnuoHanbHblE W HUppalMOHAJIbHBIE YHUCHA.
Apudmernueckre omepaluu C JEHCTBUTEIbHBIMU 4uciHaMH. [IpubnmxéHHbIe
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHU.

Crenenb ¢ uenbiM  nokazatenem. CrangaptHas  ¢GopMa  3amucu
NEeUCTBUTEIbHOTO  uucia. HMcnonb3oBaHue — monxonsmiedt  (opMbl  3amucu
NEUCTBUTENBHBIX YHUCEN JI pEelleHUs NPaKTUYECKUX 3aJad W IPEACTABICHHS
JTAHHBIX.

Apudmernuecknii  KOpeHb ~ HaTypajlibHOM  cremneHd.  [ledictBus ¢
apupMETUUECKUMU KOPHSIMU HATYpPaIbHON CTEIICHHU.

CHHYyC, KOCHHYC W TaHI€HC YHMCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIOBOTO apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
WHTEPBAJIOB.

Peienue uensix u 1poOHO-PALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHN U HEPABEHCTB K PEUICHUIO MAaTEMATHUYECKUX 3a/1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U pealbHOW KU3HHU.

Oyukunu U rpadpuku

Oyukums, crnocods! 3ananus GyHkuuu. ['paduk Gynkuuu. Bzanmuo obpaTtabie
byHKIUH.



ObnacTe ompeneiaeHuss U MHOXECTBO 3HaueHH ¢(ynkuuu. Hynn ¢yskuuu.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast (yHKIMS C HaTypaJlbHBIM U II€JIbIM IMOKa3aTeneM. EE€ cBoiicTBa u
rpaduk. CoiicTBa u rpadguk KopHsi Ne-oii cTeneHu.

TpuronoMmerpuueckass OKpPYKHOCTb, OIIPEICIICHUE TPUTOHOMETPUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana maremarnueckoro ananusa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUA MTOCNIE0BaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

ApudmeTrnueckas U reoMeTpuyeckas nporpeccud. beckoHeuHo yObIBaroIias
reomeTpuyeckas nporpeccus. CyMMa OECKOHEUHO YOBIBAIOUIEH T'€OMETPUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. [CHoJib30BaHWE NPOrPECCUU IS
pelIeHns peajJbHbIX 3aJa4 IPUKIIAIHOTO XapakTepa.

MHoOXxecTBa U JIOTUKa

MHoXxecTBO, omepaluu HajJ MHOXecTBamu. Jluarpammbl Oiliepa—BeHHa.
IIpyuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara Uil OIHMCAHUS PEealIbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 33]a4 U3 IPYTUX y4eOHBIX PEAMETOB.

Onpenenenne, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

I'eomerpus

IIpsiMBI€ U INIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TNOHATHS ~ cTepeoMeTpuu.  Touka, TpsMas,  IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM TOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anmHOoe pacronoxkeHue TmpsMBIX B IPOCTPAHCTBE: IEPECEKarOIIMeECs,
NapajulelIbHble W CKpElIMBaIONIMecs mpsMble. [lapamnenbHOCTh NOPSMBIX U
IJIOCKOCTEW B  TNPOCTPAHCTBE: MApaJuICNIbHBIE IPSAMBIE B MPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; NAPAUICIBHOCTh IPSAMONW M INIOCKOCTH. YIUIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YIOJ MEXAY TIPsAMBIMH B IIPOCTPAHCTBE.
[TapajuteTbHOCTD TIJIOCKOCTEM: MAPAIUICIIBHBIE TJIOCKOCTH; CBOMCTBA IApaJIEIbHBIX
miockocteit. [IpocTeitmme mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETPAdIp,
KyO, mapajuiesienunen; NoCTPOCHUE CeUCHUH.

[leprieHIMKYISIPHOCTh NPSAMOM U INIOCKOCTH: NEPNEHIAUKYJIISIPHBIE IPSMBIC B
IIPOCTPAHCTBE, MPSMBIE MTApAJUICIIbHBIE U NEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOU M INIOCKOCTH, TEOPEMA O IIPSAMOM IEPIICHAUKYIISIPHOU
IJIOCKOCTU. YTJIbI B TMPOCTPAHCTBE: YIrOJd MEXAY MPSMOA U IUIOCKOCTBIO;
JIBYTPAaHHBIM yroJl, JMHEUHBIA Yroa JBYrpaHHOro yria. IlepneHaukyisp u
HAKJIOHHBIC: PACCTOSTHUE OT TOYKHA JO IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10
IJIOCKOCTH, MPOEKIUs (UTYyphl Ha MIOCKOCTh. [leprneHIuKyasspHOCTh MIOCKOCTEM:
IIPU3HAK  NEPHECHIMKYJISAPHOCTHM  JBYX  ILIOCKocTed. Teopema 0  TpEX
NEPIICHIUKYIIAPAX.

MHoOrorpaHHuKH

IToHATHE MHOTOTPaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTI'OTPAaHHHUKM; pa3BEPTKAa MHororpaHHuka. [Ipusma: Ne-yrosbHas



Mpu3Ma; TpaHW M OCHOBAHMS TMPHU3MBI; MpsMasi U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3MblL. [lapannenenumnen, npAMOyTrOIbHbBIN NapalIeICHUIE]
u ero cBorctBa. [Iupamunaa: Ne-yronpHas nupamuga, TpaHd 1 OCHOBAaHHUE UPAMU/IBI;
OOKOBasi M MOJIHAsE MOBEPXHOCTh MUpaMUbl; MpaBWIbHAS U yCEUEHHAs MUpamMuja.
OneMeHThl TMpu3Mbl U NUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
MPAaBWJIBHOTO MHOTOIPAHHWKA; MpaBUJIbHAs IMpU3Ma M MNpaBUIbHAs MHPAMUIA;
npaBuiIbHAsl TPEYroJibHAs MUpaMua U MPaBUIbHBIN TeTpasp; KyO. [IpencraBnenue
O MPABUJILHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJICKA’Ap U uKocadip. CeueHus: MpU3Mbl
Y INPAMU/IBL.

CumMeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPHUM B MUpPaAMHUAAX, MApAIUICICIUIEAaX, MPABUIBHBIX
MHOTOIPaHHUKAX.

Boeluucnenue 53J1€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [WaroHaiu, YIJbl.
[To1maas 60KOBOM MOBEPXHOCTH M TIOJIHOM MOBEPXHOCTHU MPSMOM IPU3MBI, IIOIIA/Ib
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOMN Mpu3Mbl. [lnomaas 60koBoi
IIOBEPXHOCTH M TIIOBEPXHOCTHU IIPABUJIIBHOW IUPAMUIBI, TEOpemMa O IUIOLaau
yceu€HHou nupamubl. [lonsitue 06 06béme. OOBEM UpamMubl, TPU3MBI.

[TogoGupie Tenma B mpocTpadHcTBe. COOTHOIICHHS MEXIy IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJL.

BeposTHOCTh M cTaTUCTHKA

[IpeacraBinenre AaHHBIX C TOMOIIBIO Tabmuu u jauarpamm. CpenHee
apupMeTnyecKkoe, MeJIWaHa, HauOOJbLIEE M HaWMMEHbIIEe 3HAYeHHs, pa3max,
JUCTIIEPCHS M CTAHJIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aitHble 3KCIIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHS. DJIEMEHTapHBIC
coObITUSI (MCXOJbI). BeposTHOCTH ciydailHOTO COOBITHS. BIHM30CTh YacTOTHI U
BEPOSATHOCTU COOBITHI. CiyyaliHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
coObITHSIMU.  BeposTHOCTH  COOBITMII B ONBITaX C  PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omneparuu HaJl COOBITHSMU: TIEpeceueHne, 00beAMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammer Ditiepa. @opMyiia CI0KEHHSI BEPOSITHOCTEH.

VYciioBHass BEpPOSATHOCTh. YMHOXEHHE BEPOSITHOCTEW. JlepeBO cCily4yallHOro
sKkcriepuMenTa. @opmyiia moHON BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomOunaropraoe npaBuno ymHoxenus. [lepectanoBku u dakropuan. Ywucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHblid onBIT (MCOBITAHKE), YCIeX M Heyaada. HesaBucumble
ucnbiTanugd. Cepusi HE3aBUCHUMBIX HCOBITAHUM A0 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

CnyuaitHas  BenuuuHa.  Pacnpenenenune — BepositHocTed.  J[marpamma
pacnpenenenus. Ilpumepsl pacnpenesieHHii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAIIBHOE.

2.2. Conep:xanue odyuenue B 11 kiacce.

Auredpa.

Hucna v BBIYUCIEHUS



Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

Crenenb ¢ pauMoHaIbHBIM MTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm uncna. JleciTuuHble U HATypaibHbIE JIOTapU(MBbI.

VYpaBHEHUS 1 HEPABEHCTBA

[IpeoOpazoBanue BbIpakeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIpAXEHUHN, COJEPKAIIUX CTENEHU C PalMOHAIBHBIM
MOKA3aTEeIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenbHbIE ypaBHEHMS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEWHBIX ypaBHEHUW. PellleHne NMpUKIAAHBIX 337a4 C MOMOIIBIO
CUCTEMBI JJMHEUHBIX YPABHEHHUM.

CucteMbl U COBOKYITHOCTH PAlIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a]a4 U 3a]]a4 U3 pa3iIMyuHbIX 00JacTell HayKu U peanbHOM KU3HH.

OyHKIMHU U Tpapuku

Oyukuus. [lepuoanueckue pyHkuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl W MUHMUMYMbl (yHKIuH. HaunbGosbinee ¥ HauMeHblee 3HAYCHUE
GyHKIIUY Ha TPOMEKYTKE.

Tpuronomerpuyeckue QPyHKIIUU, UX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmudeckas QyHKIHH, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpaukoB (PyHKUUN ISl PEIICHHUsS] YPABHEHHM M JMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUNA 718 HUCCIAEAOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpblE BO3HUKAIOT MPU PEIICHUM 3a7ad M3 JPYrux y4deOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaremaTuyeckoro aHaiansa

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIIsl pEIICHHsI HEPAaBEHCTB.

[IpousBognass  dynkuun. ['eomerpuyeckuii ¥ (QUBHUYECKUN  CMBICI
MIPOU3BOJHOM.

[Ipou3BogHbIE  dIEMEHTApPHBIX  (DYHKIIHIA. @opMynbl  HAXOXKICHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[IpumeneHnre MPOU3BOAHOM K MCCIEAOBAHMIO (DYHKIIMM HAa MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxkneHne HamOOJbIIEro M HaUMEHBIIETO 3HAYeHUs (PYHKIUU Ha
OTpE3KE.

[IpuMeHeHrne TPOW3BOMHOM MJIi HAXOXACHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3a7a4ax, JJis ONpeeIeHUs] CKOPOCTU Ipolecca, 3aJaHHOTO (GopMysion
WU TPAPUKOM.

ITepBooGpaznas. Tabnuiia mepBooOpas3HbBIX.

Wuterpan, ero reomerpuueckuid u (U3MUECKUH CMbICH. Beruncienue
uHTerpana no popmyne Herorona—JleitOnuna.

I'eomerpus.

Tena BpaeHus



[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIoIie MUINHAPUISCKON MTOBEPXHOCTH,
OCh LUJIUHAPUYECKON TTOBepXHOCTH. L{unuuap: ocHoBaHuUs U OOKOBas MOBEPXHOCTD,
oOpa3ylolas U 0Ch; IIONaab OOKOBON U TIOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yrolife KOHUYECKOW MOBEPXHOCTH, OChb U
BepIIMHA KOHMYECKOU noBepXxHOCTH. KOoHyC: ocHOBaHMe U BeplInHa, 00pa3yomas u
OCh; TUIOIIAL OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Chepa m map: 1eHTp, paawyc, AUAMETP; IUIOMIAJb MOBEPXHOCTH CQEpHl.
B3aumnoe pacmosnoxeHue cdepbl U IUNIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10 b CHEpHI.

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTU. Pa3BépTka UIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpamieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHbIN
okoJ10 cpepsl; cepa, BUCaHHAsT B MHOTOTPAHHUK, WU TEJIO BpaIllCHUS.

[Tonsatue 06 06bEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSIMOYTOJILHOTO TapaJijiesienurnena u caeAcTBus u3 He€. O0bEM HUIUHIpPA, KOHYCA.
OO0bEM 1mIapa u mwiomanb cepsl.

[TogoGubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIy IUIOIIAISIMH
HOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenus muirHapa (MapavieIbHO U MEPIEHIUKYISIPHO OCH), CEUYCHHUS KOHYyca
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopsl 1 KOOpJIMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTd U B mpocTpaHcTBe. ClI0KeHHE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHEe BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena. Pemenue 3aaad, CBI3aHHBIX ¢ MPUMEHEHHEM
IpaBWJI JEUCTBUKM C BekTopamu. IlIpsMoyrosmpHas cucremMa KOOpPAMHAT B
npoctpancTBe. Koopaunarel BekTopa. IIpocTeiimme 3amaun B KOOpAMHATaX. YTON
Mexky BekTopaMu. CKalsipHOE MTPOU3BEACHUE BEKTOPOB. BhIUKCIIEHNE YIIIOB MEXKIY
OpsAIMBIMA M TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA NPH  PEIICHUH
r€OMETPUYECKUX 3a/1a4.

BeposSiTHOCTB M CTATHCTHKA.

UucnoBele  XapaKTEPUCTUKU  CIy4alWHBIX  BEJIMYMH: MaTeMaTHYECKOE
OKHMJIAHWE, JUCIEepCHUs] U CTaHJAPTHOE OTKIOHEeHHe. I[IpuMepbl mnpUMeHEHUs
MaTeMaTUYECKOr0 OXKHUJIaHWS, B TOM YHUCJE B 3ajadaXx M3 IOBCEIHEBHOW KU3HHU.
MareMatuyeckoe OXKuMJaHuE OMHApHOM Ciy4allHOM BenMuMHBI. MaremaThdeckoe
OKHMJIAaHUE CYMMBI CIIyYalHBIX BEIWYMH. MaTemMaTHyecKkoe OXXUJAaHUE U JUCIICPCHUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX YHCEI M €ro pojib B HayKe, MNPUPOJE U OOIIECTBE.
Br100opouHbIit METO/T MCCIIEOBAHUM.

[Ipumepbl HENMpepbIBHBIX CIOy4alHbIX BeNWYMH. [lOHATHME O IIOTHOCTH
pacnpeneneHus. 3aaaduu, NPUBOASAIINE K HOpMAJIbHOMY pactpezaenenuto. [lonsarue o
HOPMAJIbHOM PACTIPEECICHHH.

3. Ilnannpyemblie pe3yJibTATHI OCBOEHHSI MPOrpaMMbl 10 MaTeMaTHKe Ha
YPOBHe cpeHero oomero odpa3oBaHus.



3.1. JIuuHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3YNBTAThl OCBOCHHSI MPOTPaMMbl IO MAaT€MaTHUKE Ha YPOBHE
cpenHero o0mero 00pa3oBaHUS JIOCTUTAIOTCA B €AUHCTBE Yy4yeOHOM U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUUCKUMHU
COI[MOKYJIbTYPHBIMH UM JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, TIPUHSITHIMU B
oOlIecTBe TMpaBWIaMM M HOPMaMu TIOBEACHHS M CIIOCOOCTBYIOT MpoleccaM
CaMOIO3HAHUs, CaMOBOCHHUTAHUS M CaMOpa3BUTHUSA, (HOPMHUPOBAHMS BHYTPEHHEU
MO3UIMYU JTUYHOCTH.

B pesynprare wu3ydeHHWs MaTeMaTHKA Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3zoBanust y oOydaromierocsi OyayT cHOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIC
pE3yJIbTATHI:

I'pasxx1aHCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YYaIONIETOCs KaK aKTUBHOIO
M OTBETCTBEHHOTO WJIEHAa POCCHICKOro  0OIecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSA PAa3IUYHBIX CTPYKTYp, SBJICHHM,
IpoLeIyp TPaKIAHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHUEM
B3aMMOJICHCTBOBATH C COLIMAILHBIMU UHCTUTYTaMH B COOTBETCTBUH C MX (PYHKITUSIMU
Y Ha3HAYEHUEM.

[TatproTryeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TpakTaHCKOW MIACHTUYHOCTH, YBaKCHHS K
MPOIIIOMY M HACTOSIIIIEMY POCCHUICKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHUMCKON MaTeMaTUYECKON IIKOJIbI, K
UCIIOJB30BAaHUIO ATUX JOCTHXKEHUH B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOJa;
cOPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHWA, JITHYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUW HAYKH U NESITEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCTPHUUMYUBOCTHIO K
MaTeMaTUYECKUM acClleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TMPUMEHATh MaTEeMaTHUYeCKHWe 3HAHUSA B
HWHTEpecax 3I0POBOro M 0€30MacHOro odpasa >KM3HHU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBO€ THTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUA U
OTIIbIXa, peryyigpHas (u3ndeckas akKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHWEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K
paznu4yHbIM c(hepaM MPoPECCHOHATIBEHON JAESITEIBPHOCTH, CBI3aHHBIM C MaTEMAaTHKOU
U e€ IPIIOKEHUSIMU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BBIOOP Oymyreit mpodeccun



U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO
K MaTeMaTU4YeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEH
JKU3HH, TOTOBHOCTHIO K AaKTHBHOMY Yy4YaCTUIO B PEHICHUM MPAKTUYECKUX 3aj]ad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KyJIbTYpPhl, MOHMMAHUEM BIIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TMPOIECCOB HAa COCTOSTHUE MPHUPOIHOM M COLMAIbLHOMN
CpeIbl, 0CO3HaHUEM TTI00aTBFHOTO XapaKTepa YKOJIOTHIECKUX MPOOIeM; OpHeHTaue
HAa TpPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM [UIsi pemieHus 3aaad B o0JacTu
OKpY’)Kalollled Cpeapl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX
MOCIICICTBUIN [T OKPY’KAIOIIEH CPEbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPaKTUKU, TOHUMaHUEM MaTeMAaTUYECKOM
HAyKH Kak c(epbl YeTIOBEUECKON JESITEIbHOCTH, TANOB €€ Pa3BUTHU U 3HAYUMOCTHU
JUTSL pa3BUTHS [IMBUIM3AIMHU; OBJIAJCHUEM S3BIKOM MAaTEMaTUKH U MaTeMaTHYECKOM
KyJIbTYpOH KaK CpeJCTBOM ITO3HAHUS MUPA; TOTOBHOCTBHIO OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIE0BATEIbCKYIO I€ATEIbHOCTh HHANBUIYAIHO U B TPYIIIIE.

3.2. MeTanpeaMeTHbIe pPe3yJIbTATHI

B pesynbrare wu3ydyeHus MareMaTMKd Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBaHus y ooyuaronierocst 0yayT chopMUpOBaHbI CIEAYIOIINE METANPEIMETHBIC
PE3YNbTATHI: MO03HABaTENIbHBIC YHHUBEpPCaIbHBIE yueOHbIe NeHCTBUS,
KOMMYHHKATHBHBIC  yYHHBEpCajbHbIe  yueOHBIE  JEHCTBHUS,  PETYyJISTHUBHBIC
yHHUBEpCabHbIC yueOHbIE IeHCTBUSA, COBMECTHAS ACSITEILHOCTb.

VY oOyuatomierocs OynyT choOpMUpPOBaHBI CIEAYIOIIUME Oa30BbIE JOTUYECKHUE
JEHCTBUS KaK 9acTh MMO3HABATEIBHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBHIA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKH MaTeMaTHUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIY MOHATUAMU; (GOPMYIUPOBATH ONpPEACIICHUS
MOHSATUH; YCTAaHABIMBAThH CYIIECTBCHHBIA MPU3HAK KIIACCU(DUKAIINN, OCHOBAHMS JIJIS
000O0IIeHNS U CPaBHEHUS, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIPUHUMATh,  (OPMYyIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHSI B
dakTax, NaHHBIX, HAOMIONEHUSX H YTBEPXKICHUSAX, TMpearaTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JieNiaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIbHO J0KAa3aTelbCTBA MATEeMaTUYECKUX YTBEPKICHUMN
(mpsiMble W OT MPOTUBHOIO), BHICTPAUBATH apTyMEHTALIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BbIOMpaTh CHoco0 pemieHus y4eOHOM 3agauM  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHHUs, BHIOMPATh HanboJee MOAXOAIINN C YYETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPUEB).



Y  oOyuaromerocss  OyayT  chOpMHpPOBaHBI  CIEAylOIHEe  0a30BbIE
UCCJIeI0BATENbCKHUE ACHCTBUS KaK 4acTh MO3HABATENIbHBIX YHUBEPCAIBHBIX YU€OHBIX
EVCTBUU:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUI WHCTPYMEHT I[TO3HAHUS,
dbopMyaupoBaTh  BOIPOCHI, bukcupyronme IPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO
MO3UIIMI0, MHCHHUE;

MPOBOANTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIECIOBAHUE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBEKTa, SIBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (PopMyIupoBaTh OOOOIEHUS W BBIBOJBI IO pe3yjbTaTaMm
NpOBEAEHHOTO  HAONIONEHUsS,  HMCCIEJOBAHMS,  OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BbIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

VY oOyuaromerocss 0yayT copMUpOBaHbI YMEHHUS paboTaTh ¢ WHMOpMaIuei
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAbHBIX YU€OHBIX JIEHCTBUIA:

BBISIBIISITh ACUIUMTH UHPOpPMAIlUU, JAHHBIX, HEOOXOJIUMBIX Jii OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BbIOMpATh MUH(POPMAIIMIO U3 UCTOUYHHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIMIO PA3TUIHBIX BUIIOB U (GopM
MIPEICTaBICHNUS;

CTPYKTYpUpOBaTh HH(OPMALNIO, TPEACTABIATh €€ B PasIUYHBIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

VY obyugatomerocs OyayT chOpMHUpPOBaHBI yMEHHS OOIIEHUS KaK dYacTh
KOMMYHUKATHUBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUM:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIIOBUSIMH U
HEISIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHUS 10 XOAYy pCIIeHUs 3aJadH,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B X0/€ OOCYXXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BRICKa3bIBaTh UICH, HAIICJICHHBIC HA MTOWCK PEIICHUS;
COTMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JAPYTUX YYaCTHHUKOB JHAJIOTa,
OOHapy)XWBaTh pa3IWYle ¥ CXOJACTBO TO3MUIIMH; B KOPPEKTHOH dopme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

NPENCTaBIATh PE3YNbTAThl PEIICHUS 3a/layd, dKCIEPUMEHTa, WCCIEAOBAHMS,
MPOEKTa; CaMOCTOATENbHO BbIOMpATh (OpMAT BBHICTYIUIEHUS € Y4E€TOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

VY oOyuarorierocst OyayT chopMupoBaHbl HABBIKH COTPYIHUYECTBA KaK 4acTh
KOMMYHUKATHBHBIX YHUBEPCAIHHBIX YUCOHBIX JCHCTBUM:



MIOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAUBUIYAIHHOU
paboThI MPU pEHICHUH yueOHBIX 3a]a4; TPUHUMATh 11€JIb COBMECTHOU JIE€SITEIbHOCTH,
IUIAaHUPOBATH OPTraHU3aIMI0O COBMECTHOM paldOThl, pacmpenensiTb BHIABI padoT,
JIOTOBApUBATHCA, OOCYXKIATh IMpPOIECC U Pe3ysbTaT paboThl; 0000LIATh MHEHHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax padoThl (0OCYXJeHHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U HHBIE); BBITIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YI€HAMU KOMaH/Ibl; OLICHMBATh KAY€CTBO CBOErO BKJIAJa B
oOmuit  MpOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICUCTBUA.

VY ob6yuaronierocst 0yryT chopMUpPOBaHbI YMEHUSI CAMOOPTaHU3alUK KaK 4YacTH
PETYyJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUM:

COCTABJISITh IJIaH, aJITOPUTM pELIEHUs 3aJauyM, BHIOMPATh CIOCOO pEHIEHUs C
y4€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUU.

VY oOyuatomerocss 0yayT cOpMUPOBAHBI YMEHUS CAMOKOHTPOJS KaK 4acTH
PEryJSITUBHBIX YHUBEPCATBHBIX YUEOHBIX JIEHCTBHIA:

BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PedIeKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUNA W MBICIUTEIBHBIX IPOILIECCOB, UX PE3YyJIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOIlecca U pe3yJibTaTa PEIICHUS MAaTEMaTUYECKOM
3a/1aui;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NpPHU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTUBBI B JIESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa LUEIN U YCIOBHUSAM, OOBACHITh MPUYHUHBI
JOCTHXKEHHSI WJIM HEOCTHXKEHHS! PE3yJIbTaTOB JEATEIbHOCTH, HAXOAHUTh OLIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

3.3. IIpenmeTHbIE pe3yJIbTATHI

3.3.1. K xonny o0yuenusi B 10 kjacce o0y4aonuiicst moJy4uT cJIeyrIIHe
NpeaMeTHbIE pe3yJibTaThl:

Anrebpa

Yucna 1 BBIYUCTICHUSA

OnepupoBaTh MOHATHSMHU: pAlMOHAIBHOE W  JICHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bemmonuares  apudmMeTrnyeckue — onepauud € pPAMOHAIBHBIMH U
NEeUCTBUTEILHBIMU YUCIIAMU.

Breinonuate npuOaukEHHbIE BBIYUCIICHUS, UCIOIb3Ys IMpaBUiia OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHHM.

OnepupoBarh MOHATUAMM: CTENEHb C LEJbIM TOKa3aTeleM; CTaHJapTHas
dopma 3amucu  JACMCTBUTENBHOTO YHMCIA, KOPEHb HATypaJbHOW  CTEIEHHU;
WCITOJIB30BaTh MOAXOMSINYI0 (OpMy 3amucy JEHCTBUTEIBHBIX YUCEN JIJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.



OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO yTJa;
UCIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOIO YyIjla 4epe3 OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIUH.

VYpaBHEHUSI U HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOXKJIECTBO, YpPAaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMoHaIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoimonusaTe mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M periaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoimonHsaTe mpeoOpazoBaHus UENbIX, PAMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPXEHUI M peliaTh OCHOBHBIC THUIIBI IEJBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMmeHsTh ypaBHEHHSI 1 HEPABEHCTBA JJISl PEIICHUSI MAaTEMAaTHUECKUX 3aj1ad U
3a]1a4 U3 pa3IMYHbIX 00JacTei HAyKU U pealbHOM JKU3HH.

MonenpoBaTb peajgbHble CUTyallUM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQXXEHUS, YpPaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3a/ayd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreophl.

OyHKIMHU U Tpapuku

OnepupoBaTh MOHATUSAMU: (YHKIUS, CHOCOOBI 3agaHUs (YHKIUH, 00JIaCTh
OTpEEICHUs WU MHOXXECTBO 3HAueHUU GyHKIMH, Tpapuk GYHKIUH, B3aHUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBath MOHITHSIMH: YETHOCTh M HEYETHOCTh (PYHKINHU, HYIH (QYHKIIUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpad@uku GyHKIMMA 715 pelIeHUs YpaBHEHUH.

Crpouth M uMTaTh TpauKu JUHEHHON (PYHKIMHU, KBAAPATUYHON (DYHKIIUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM ITOKa3aTeeM.

Ucnonb3oBath rpadpuku GYHKOUE A8 UCCIENOBaHHUS MPOIECCOB U
3aBHCHUMOCTEH MpH pelleHUuH 3aJad U3 JPYruX Y4YeOHbIX MPEIMETOB U peabHOU
KHU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEXY BEIMYMHAMH.

Hauana maTematuyeckoro aHaamnsa

OnepupoBaTh MOHATUSAMHU:  TOCJIENOBATENIbHOCTh, apudMeTudyeckass U
reoMeTpUYEeCcKas IpOrpeccui.

OnepupoBaThb NOHATHUAMU: OECKOHEYHO YOBIBAaIOIIAs TreoMeTpuuecKas
nporpeccusi, cymma 6eCKOHEYHO yOBbIBAIOIICH TEOMETPHUECKON MPOTPECCHH.

3amaBaTh OCIEA0BATEIHPHOCTH PA3TUIHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCUN IS PEIICHUS
peaNbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa.

MHokecTBa U JIoTHKa

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, OIE€paIMK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar i OMHCAHUS PealIbHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHUH 33]a4 U3 IPYTHX yYEOHBIX MMPEIMETOB.

OmnepupoBatb HOHATUSMU: oTpesieNICHUeE, Teopema, CJIEJICTBHE,
JI0Ka3aTeJIbCTBO.



I'eomerpus

OnepupoBath MOHATUAMHU: TOUKA, IPsIMast, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUHM M CIEACTBUS W3 HUX INPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBath MOHATUAMH: IAPAJUICIBHOCTD U NEPIICHIUKYIIAPHOCTD MPSMBIX U
IJIOCKOCTEMN.

KnaccupunupoBaTe B3aUMHOE pAacloOiIOXKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YTOJl, TPaHH IBYTPAHHOTO yTiia, pedpo
JBYIPAaHHOTO yIJla; JIMHEHMHBIM YroJI JBYI'PAHHOIO YyIVa; TpajgycHas Mepa
JIBYIPaHHOTO yTJIA.

OneprupoBaTb NOHATUSAMHM: MHOTOTPAHHMK, BBIIYKJIBIA U HEBBITYKJIBINA
MHOT'OTPAaHHHUK, JJIEMEHTHI MHOTOIrPaHHUKA, IPABUIBHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (IMpaMuja; Npu3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

Knaccugpunuponats MHOTI'OTPaHHMKH, BbIOMpas OCHOBAHHs TUIsL
KJacCU(pUKauuu (BBIMYKJbIE M  HEBBINYKJIblE MHOTOIPAHHUKH, IPaBUIIbHBIC
MHOTOI'PAHHHKH; IIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TApAJUICICIUIEBI).

OnepupoBaTh MOHATUAMHU: CEKYIas JIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CTpouTh c€4eHUs MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BBIIIOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHHE T€OMETPUYECKUX BEIMYMH MO 00pa3naM Wi
aNrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIIMTHUYECKUE METOABl IPU PELICHHUH
CTAaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 HA BBIYMCICHHE PACCTOSHUM MEXAY IBYMS
TOYKAaMH, OT TOYKH J10 IIPSAMOM, OT TOYKHU 10 INIOCKOCTH, MEXKAY CKPELIMBAIOIIMMHUCS
IPSIMBIMHU.

Pemartp 3a7aun Ha HAXO0XJACHUE FEOMETPUUECKHX BEJUYMH MO oOpa3uam Wiu
QITOPUTMaM, TNPUMEHSS U3BECTHBIC AHAIIUTUYECKUE METOABl IIPU PELICHUH
CTAaHJAPTHBIX  MATEMAaTHMYECKMX  3a4a4 Ha  BBIUWCIECHUE  YIJIOB  MEXIY
CKPCILMBAIOIIMMUCSA MPAMBIMH, MEXKIYy NPAMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Beruucnare 0o0bEMBI U IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ npuMeHeHueM (HopmyJsl; BEIYMCIATh COOTHOLIEHUSI MEXAY TJIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOI'PAaHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPHUS B TIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatrb, npeoOpa3oBbIBaTh W HMHTEPHIPETUPOBATH HHPOPMALUMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MpeACTaBICHHYIO Ha 4YepTexax Hu
PUCYHKAX.



[TpumeHATh TeoMeTprUIecKre (PaKThI ISl PEIICHUS CTEPEOMETPUUYECKUX 3aad,
MPEANOJIATaI0IINX HECKOJIBKO IIaroB PEIICHHUS, ECIIU YCIOBUS IPUMEHEHN 3a/1aHbI B
SBHOU (opme.

[IpuMeHsATh  TpOCTEMIIME  MPOrPAMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOJMyYeHHBIE 3HAHUS HAa MPAKTHKE: aHAJIU3UPOBATH pPEabHbIC
CUTyalldd W TPUMEHATh HW3YYCHHbIC TMOHSITUS B TPOIECCE IOUCKA PEUICHUS
MaTeMaTH4eCKu cPopMyIUPOBAHHOMN IPOOIIEMBI, MOJICIUPOBAThH PEATLHBIC CUTYAIHH
Ha SI3bIKE TEOMETPHUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJCIU C HCIOJIb30BAaHUEM
FEOMETPUYECKUX TOHSATUM W TEOpeM, ammapara ajreOpbl;, peniaTh MPaKTUYECKUE
3a/1auu, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEITUYHUH.

BeposTHOCTB U CTaTUCTHKA

Yutath ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBarh MOHATUSAMU: CpefHEE apumeTHiecKkoe, Melnana, HaubobIIee,
HaWMEHbIIEE 3HAUCHUE, Pa3MaX MACCUBA YHCIIOBBIX TaAHHBIX.

OnepupoBarh MOHSATUSMU: CIyYalHBIA JKCIEPUMEHT (OIBIT) W Ciy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA HCXO0M) CIYyYalHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTU B OMBITAX C PABHOBO3MOKHBIMHU CIIYYallHBIMH COOBITUSIMH,
HaXOJWTh W CpPaBHUBATh BEPOSITHOCTH COOBITMM B M3YYEHHBIX CIIy4allHBIX
HKCTIIEPUMEHTAX.

Haxoautk u dhopmynupoBath COOBITHS: MTEPECEUCHUE U OOBEAMHEHHUE TaHHBIX
COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJIb30BaTHCA
auarpaMMmamu Jusepa u (GopMyJioil ClIoKeHUs! BEPOSITHOCTEN MPHU PEILIEHUH 3a]1ay.

OnepupoBaTh MOHSATUAMH: YCJIOBHAsE BEPOSITHOCTb, HE3aBUCUMBIC COOBITHS;
HaXxOJUTh BEPOSITHOCTU C TOMOINBI0 MpaBHJIa YMHOXEHHs, C IMOMOIIBIO JepeBa
CJIy4alHOTO OIIBITA.

[IpumMeHATh KOMOMHATOPHOE MTPABUIIO0 YMHOKCHHUS TIPU PEIICHUH 3a/a4.

OnepupoBaTh MOHATHSMU: HWCHOBITAHUE, HE3aBUCUMBIEC UCIIBITAHUS, CEpUs
UCTIBITAaHUM, YCIIeX U HEey/Jauya; HaXOJUTh BEPOATHOCTH COOBITUH B Cepuu
HE3aBUCUMBIX HCIIBITAHUM IO TMEPBOTO yCIeXa; HAXOJUTh BEPOSTHOCTH COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATHSIMU:  CllydaliHas  BEJIMYMHA,  PACHpeICSICHUE
BEPOSTHOCTEH, TMarpaMMa pacrpeeseHusl.

3.3.2. K xonny o0y4enusi B 11 kiacce o0yyaromuiicsi moJyduT CJeayIONIUe
NpeMeTHbIE Pe3yJbTaThl:

Anrebpa

Uucna v BEIYUCIECHUS

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IE€JI0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JIEIUMOCTH LIEJBIX YUCEN, PA3JI0KEHUE YUCIa HA MIPOCThIE MHOXKUTEIH JJIsI
pelieHus 3aaad.

OrniepupoBatTh MOHITUEM: CTETIEHB C PAIIMOHATIBHBIM MOKA3aTEIEM.



OnepupoBaTh MOHATUSIMH: JIOTapU(PM 4YHUCIA, AECCATUYHBIC M HaTypalbHbIC
JoTapu(MBbI.

VYpaBHEHUs 1 HEPABEHCTBA

[IpumeHsTh  cBOMCTBA CTENEHM Uil  NpeoOpa3oBaHUs  BBIPAXKECHU;
OIIEpUPOBAaTh IOHATHUAMM: II0KA3aTEIBHOEC YPAaBHEHUE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinonHATe  npeoOpa3oBaHMsl  BBIPAXEHHWM, COJAEp)KalMX  JIOTapuU(pMBbL;
ONEpPUPOBATh TMOHATUSAMU: JOrapuMUUEcKOe ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUSIMHU: CHUCTEMA JIMHEWMHBIX YPABHEHMM U €€ pELICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxomuTe pemeHuss mpoCTEUIINX CHUCTEM U COBOKYIHOCTEW PalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenpoBaTb peajbHble CUTyallUM Ha S3bIKE aireOpbl, COCTaBIThH
BBIPAXKEHUs, YPABHEHHUs], HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreophl.

OyHKIMHU U Tpapuku

OnepupoBaTb  NOHATUSAMU:  MEepUOAMYECKas  (PYHKUHS, TMPOMEXKYTKHU
MOHOTOHHOCTH ()YHKIIMH, TOYKH dKCTpeMyMa (yHKIIMU, HauOoJIblliee 1 HAUMEHbIIIEe
3HaueHUd QYHKUIHUU Ha MIPOMEKYTKE; UCIOJIb30BaTh UX ISl UCCIEAOBaHMS (DYHKIIHH,
3aJIaHHOM TpaUKOM.

OnepupoBarh NOHATHSAMU: TpadUKH MOKA3aTENbHOM, JOrapupMUYEecKOrd Hu
TPUTOHOMETPUUECKUX (DYHKIMI; M300pakaTh MX Ha KOOPAMHATHOW IJIOCKOCTH M
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPJAMHATHOM TUIOCKOCTH T'paUKHU JIMHEWHBIX YpAaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonb3oBath rpadpuku GyHKOUH A8 UCCIENOBaHHUS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX YyUeOHBIX IUCHUIUINH.

Hauana MmaremaTnyeckoro ananusa

OnepupoBaTh NOHATHUAMU: HEMpepbiBHAA (YHKIUS; MPOU3BOAHAA (YHKIUH;
WCITIOJIb30BAaTh TE€OMETPUYECKUN M (PU3MUECKHUN CMBICT MPOU3BOTHOMN JIJIST peIIeHUs
3a;ad.

Haxonuth mpou3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIUN, BBIYUCISATH MPOU3BOIHbBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NMPOU3BOJHYIO ISl MCCIAEAOBaHUS (DYHKIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnons30BaTh NPOM3BOAHYIO JUISl HAXOXKIACHUS HAWIY4YINEro pelIeHUs B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaThb NOHATUAMU: TepBooOpa3Hass M  HUHTErpal; TMOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 37eMEeHTapHBIX (DYHKUIMN; BRIYUCIATH HHTETpall MO
dopmyne Herotonay JlerOuua.



Pemarp mpukinagHble 3amadd, B TOM YHUCIE COIHMAIBHO-3KOHOMHYECKOTO U
(u3NYECKOT0 XapakTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.

I'eomeTrpus

OnepupoBaTh MNOHATHAMH: IMWJIMHAPUYECKAs IIOBEPXHOCTh, OOpasyrolue
WIMHAPUYECKON MOBEPXHOCTH; LMIMHAP; KOHUYECKask MOBEPXHOCTb, 00pa3yoIue
KOHUYECKON OBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI TOTYUYEHUS TEJ BpalllCHUSI.

KnaccuduiupoBaTe B3aUMHOE pacnoioskeHue chephl U MI0CKOCTH.

OmnepupoBaTh MOHATHSMH: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa, BHICOTA
CeTMEHTA; IIApOBOM CIIO, OCHOBaHHWE IIAPOBOTO CIIOsl, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEW  TEJN  BpallCHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POPMYII.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIA B c(pepy U ONMUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALLCHMUSL.

BbluMcnsaTh COOTHOLIEHUS MEXAY IUIOMIAJAMU TOBEPXHOCTEW M 00bEMaMu
10JIOOHBIX TEJI.

N300paxaTh u3yyaemble (UIYpBl OT PYKH M C HNPUMEHEHHEM IPOCTBIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) MIIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPOPETUPOBATH M MPEoOpa3oBBIBaTH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (pUrypax, MpeACTaBICHHYIO Ha dYepTexax Hu
pPHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONMHATE  IEHCTBUS  CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBaMU OHU 00JIa1at0T.

[IpuMeHsTH paBUIIO Napasieienuea.

OnepupoBaTh NOHATUSMU: JIE€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, pPAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJI MEXIy
BEKTOPAMH, CKaJSIPHOE MPOU3BEJECHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTODBI.

HaxoauTs cymMMy BEKTOPOB U MPOM3BEICHUE BEKTOpA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKallsipHOE TMPOW3BENCHWE, pacKIaAbplBaTh BEKTOpP MO  ABYM
HEKOJTMHEAPHBIM BEKTOpaM.

3amaBaTh TUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpumensTh TeOMETpUYECKUE (DAKTBHI ISl PELLIEHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IPEINOJIAraloIUX HECKOJIBKO LIAr0B PEIIEHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/JaHbl B
SBHOH (opme.

Pematp mpocreiine reoMeTpuuecKkre 3aJadyd Ha MNPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.



Pemate 3amaum  Ha J10Ka3aTENbCTBO MATEMATHYECKUX OTHOLUEHUH U
HAX0XJIEHUE T€OMETPUYECKUX BEIUYMH IO 00pasliaM WIH alropuTMaM, NMpUMEHSA
W3BECTHBIE METObI ITPU PEILICHNUN CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

IIpuMeHATh  OpOCTEHIIME  NPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

IIpuBoauTs INpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IpUPOIE U
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHbIE 3HAHHMS Ha NPAKTUKE: aHAIU3UPOBATH PEATbHBIE
CUTyallUM W TNPUMEHITh HU3YYECHHBIE IIOHATHS B NPOLECCE IOMCKA PEIIEHUs
MaTeMaTH4eCKu cHOpPMYIUPOBAHHON MTPOOIIEMBI, MOACIUPOBATh PEAbHBIC CUTYAIIUU
Ha S3bIKE TE€OMETPUM, HCCIENOBATH ITOCTPOCHHBIE MOJENH C HCHOJb30BAHUEM
F€OMETPUYECKUX TMOHATHA M TEOpeM, amnmapara anreOpbl; pemaTh MPaKTHYECKHUE
3aJlauy, CBSA3aHHbBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIHYHMH.

BeposATHOCTB U CTaTHCTHKA

CpaBHHMBaTh  BEpPOSITHOCTH  3HAYEHUM  CIIydallHOM  BEJIMYHMHBI 11O
pacIpenesIeHUIO WM C TIOMOIIBIO TUAarpPaMM.

OnepupoBarh NOHATUEM MATEMATHYECKOTO OKHMJIAHUSA; IIPUBOAUTH IIPUMEDHI,
KaK IPUMEHSAETCS MaTEeMaTU4YeCcKOe OXHUIAHUE CIy4yalHOM BEJIIMYMHBI HAXOJWTh
MaTEeMaTUYECKOEe OKHUIaHNE 10 JTAHHOMY PaCIIpEEIICHHUIO.

HmeTs npencTaBieHre o 3aK0OHe OOJIBIINX YHCET.

NmeTh npeacTaBieHne 0 HOPMAJIbHOM PaclpeAcIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnuyectBo yacos DJIEKTPOHHbBIE
13‘(1-)1 HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl Beero Kontposbubie IIpakTnueckue 06;:;4 oql;ggz;;e})[u e
padoThI padoTsbI pecypes
Auredpa 68
| s o e 1 L S
HepaBeHCTBa https://m.edsoo.ru/7f414736
2 @®ynkuuu u rpagpuku. CreneHs ¢ LeabM 6 bubnuoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f414736
3 Apudmerndeckuii KOpeHb N—O¥ CTETICHHU. 18 1 1 bubmmorexa [IOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/7f414736
4 ®opMyJIbl TPUTOHOMETPHH. 22 1 1 Bubmuoreka [JOK
TpUroHomMeTpUYECKUE YpPaBHEHHUS https://m.edsoo.ru/7f414736
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 h EH@H/IOTeKa HOK
ttps://m.edsoo.ru/7f414736
6 [ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3aLUs 3 1 bubmuoreka LIOK
3HAHUU https://m.edsoo.ru/7f414736
I'eomeTpust 68
7 BBeznenue B crepeoMeTpuio 10 1 ht tps]?/l;lr?lj.j;(;z?ri/]}[fa)ﬁﬁ 6
8 IIpsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 1 bubnuorexa [IOK
[TapamienbHOCTD MPSMBIX U IIJIOCKOCTEN https://m.edsoo.ru/7f414736
9 [lepnieHAUKYASIPHOCTD MPSAMBIX U MIIOCKOCTEN 12 1 EH@H/IOTeKa HOK
https://m.edsoo.ru/7f414736
10 | Yrasl Mex 1y IPSMBIMH | IIOCKOCTSIMUA 10 1 1 https]?/l;lr?ljzi(;f)?ri/ggﬁ7 36
11 | MHororpaHHHUKH 11 1 bubmuorexa LIOK

https://m.edsoo.ru/7f414736
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bu6mmoreka [JOK

12 Obbembt MHOrOrpanHHKOB ; . https://m.edsoo.ru/7f414736
. bu6mmoreka [JOK
13  TloBTOpeHme: ceYeHusl, pacCTOSHUS U YTIIbI 4 1 hitps.//m.edsoo.ru/7f414736
BeposiTHOCTB M CTATHCTHKA 34
14 [IpencraBneHue JaHHBIX U ONUCATENbHAS 4 Bbubnuoreka [HOK
CTaTUCTHUKA https://m.edsoo.ru/7f414736
CiyuaiiHble OIIBITHI M CIIy4aliHbIE COOBITHS,
15 OHIEII:H c paBHOB03MO>I(H}E/>II{MH 3JIeMEHTapHBIMU 3 bubnnorexa HOK
https://m.edsoo.ru/7f414736
HCXO0JIaMHU
16 Onepanuu HaJ COOBITUSIME, CIIOKEHUE 3 bubmuotexa [IOK
BEPOSTHOCTEH https://m.edsoo.ru/7f414736
YcnoBHas BEpOSTHOCTb, IEPEBO CIIYYaitHOTO
17 | omnbiTa Q)OpMI;na HOHHOﬁﬂBSPOﬂTHO);I;H u 6 bubmmorexa [OK
’ N https://m.edsoo.ru/7f414736
HE3aBUCUMOCTH COOBITHI
bubmuoreka [IOK
18 Smementl komOumaTopuiH 4 https://m.edsoo.ru/7f414736
19 | Cepum nocnenoBaTeNbHBIX UCIIBITAHUIN 3 bubmmorexa OK
https://m.edsoo.ru/7f414736
20 | CnyuaiiHble BETUYHUHBI U paCTIpeICTICHUS 6 bubmmorexa [OK
https://m.edsoo.ru/71414736
N bu6mmoreka [JOK
21 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 hitps://m.cdsoo.rw/7E414736
OBIIEE KOJIMYECTBO YACOB ITO IIPOTPAMME 170 11



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

11 KIIACC

Kosau4vecTBOo 4acoB JIeKTPOHHbBbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne n/m NPOrpaMmbl Bcero Konrpoarmpie  Ipaxtuteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Anreopa 102
Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1 ht f/y/lr?lﬂilzz?riggﬁﬁ 6
YPaBHEHUs U HEPABEHCTBA PS:AAIL ]
2 Jlorapudmudeckast pyHKIHS. 12 bubmuotexa [IOK
Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/7f414736
3 Tpuronomerpuyeckue GyHKIUH U UX 9 1 bubmuotexa [IOK
rpaduku. TpuroHOMeTpHUYECKHE HEPABEHCTBA https://m.edsoo.ru/7f414736
4 [IpousBoanas. [IpumeHeHre npou3BOIHON 24 1 ht tpf/l;lgﬂ;(gz?iggﬁn 6
bubmuoreka [IOK
5 HHTerpan 1 ero mpuMeHeHus 9 https://m.edsoo.ru/71414736
. bub6mmoreka [JOK
6 Crcrembt ypasHeHuii 12 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
/ HaTypanbHbIe i NEEIe THCNA 6 https://m.edsoo.ru/71414736
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 18 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f414736
I'eomerpus
9 Tena BpaieHus 12 1
10 OO0BEMBI TET 5 1
11 BekTops! M KOOpAMHATHI B IPOCTPAHCTBE 10 1 1
12 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 7 1
3HAHUU
BeposAITHOCTH U CTATHCTHKA 34
13 MatemaTuuecKkoe 0XKHUIaHNuE CIIy4aliHON 4 bubnuoreka [IOK
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BEJTUYMHBI https://m.edsoo.ru/7f414736
14 Jlucnepcus ¥ CTaHAAPTHOE OTKIIOHEHUE 4 bubmmoreka [IOK
CIIy4ailiHOM BEJIUYUHBI https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
15 3axon bompumx wmcen 3 https://m.edsoo.ru/7f414736
16 HenpepsiBHbIE Ci1yyaliHbIE BETMYHUHBI 5 bubmmoreka [IOK
(pactipenenenus) https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
17 HopmaskHoe pactipeneierit 2 https://m.edsoo.ru/7f414736
18 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 19 2 bu6mmoreka IIOK
3HaHUH https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 11
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA

1. C.M. Hukonbckuii, M.K. [lotanoB u ap. Anredpa v Hayajga aHajin3a
10 xmacc. Yuebnuk - M.: IIpocBemenune 2017 r.;

2. C.M. Huxonbckuit, M.K. [TotanoB u ap. Anre0Opa u Havasia aHaIKM3a
11 xnacc. YueOnuk - M.: IIpocsemnienue 2017 r.;

3. 'eometpus 10- 11 xmacchl. B.®. byry3os, B.B. IIpaconos.; oz pe.
B.A. CagoBauuero M.: IIpocsemienue, 2021 .

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. C.M. Huxonbckuit, M.K. [TotanoB u ap. AnreOpa u Havajia aHaIHM3a
10 kmacc. YueOnuk - M.: [Ipocsemenne 2017 r.;

2. C.M. Huxonwckuit, M.K. TlotanoB u np. Ausre0pa v Hauaja aHajau3a
11 knacc. Yuebnuk - M.: [Ipocsemenne 2017 r.;

3. A. T'. MopnkoBnu Anrebpa 1 Hadana aHanmm3a 10-11 kmaccer. YueOHUK
- M.: Muemo3suna 2013 r.;

4. A. T'. Mopakosuy, JI. O. Jlenumena, T. A. Kopemxosa, T. H.
Mumyctuna, E. E. Tynpuunckas AnreOpa u Havana anaimsa 10-11 kmaccsl .
3agauauk — M: Muemosuna 2013 r.;

5. Anekcanaposa JI. A.; mox pen. A.I'MopakoBuya Anrebpa u Havaiia
ananu3a 10 knacc. Kontpoasabie pabotsl - M.: Muemosuna 2007 r.

6. J. A. AnekcanapoBa, AnreOpa u Havanma ananu3a 10 kmacc .
Camocrositensabie pabotel. M.: Muemosuna 2007 r. 5. A. I'. MopakoBuy
Anrebpa u Havasia ananuza 10 kiace. [locobue mis yuureneir M.: MHemo3uHa
2004 r.;

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChI
CETU UHTEPHET

1. ®enepanbHbIil HEHTP UHPOPMALIMOHHO — 00pa30BaATEIbHBIX PECYPCOB
(®LINOP): http://fcior.edu.ru

2. Enunas xomneknus mudpoBbIX oOpazoBaTenbHBIX pecypcoB (EK):
http://school-collection.edu.ru

3. ®ecruBanb  meparoruyeckux — uuaed  "OTKpBITBIH  ypok':
festival.1september.ru
4. Pecypcoi noprana TUTSI o01ero

obpasosanwusthttp://www.edu.ru/db/portal/sites/school-page.htm

5. S wuay Ha ypoK MareMaTHukd (METOAMYECKHE pa3pabOTKH):
www.festival.1september.ru

6. denepanbHbI HHCTUTYT MIEArOTUUECKUX M3MepeHui: http://fipi.ru/

7. OHnaliH-TeCTHI EI'D 1o MaTEMAaTHKE:
http://ege.yandex.ru/mathematics/
8. OTKpBITHIN OaHK 3a1aHuI o MaTeMaTHKe EI'O:

http://mathege.ru/or/ege/Main
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