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HHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma  pa3paborana Ha  ocHoBe  DenepaibHOr0  TOCYIAPCTBEHHOTO
00pa30BaTENILHOTO CTAaHAApPTa CpPelHEro oOmero oOpa3oBaHMs, YTBEP)KIECHHOTO IMPHKA30M
MunncrepcTBa oOpasoBanus u Hayku Poccuiickoit @epepannu ot 17.05.2012 1. 413 (B
penakuuu Tnpukaza MunHHcTepcTBa mpocBenieHus Poccuiickoit deneparuu ot 12.08.2022

roaa Ne732)

Hannast pabouass TporpaMMa COOTBETCTBYeT {DenepaibHON  00pa30BaTEIIBHOM
IporpaMMe cpeaHero ooOuiero o0pa3oBaHUs, YTBEPKJIEHHOM mpuka3oM MuHuUCTEpCTBa

npocsernieHus: Poccuiickoit @eaepanun ot 18.05.2023 Ne 371.

Pabouas nporpamma no yuebHoMy npeaMery «Marematuka» (yriyOi€HHBIN YpOBEHb)
(npeametHas obnacts «MaTtemaTuka U HH(GOpMaTHKay) (Aajee COOTBETCTBEHHO — ITporpaMmma
0 MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET MOSICHUTEIbHYIO 3alHCKy, COJEp)KaHhe OOydeHus,
IUIaHUpPYEMblEe  PE3YyNlbTaThl OCBOEHHUS MPOrpaMMbl [0 MaTeMaTHKEe, TEeMaTH4YecKoe
IJIaHUPOBAHUE.

[losicHuTenpHast 3amucka OTpakaeT OOIIKe LeMd U 3a/Jadd M3ydeHHs] MaTeMaTHKH,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOCHUIOK K €€ N3YUEHHIO 00yJatolUMKCs, MECTO B
CTpYKType Yy4eOHOro IUIaHa, a Takke NOAXOAbl K OTOOpY coJepXaHus, K
OIPEIENIEHUIO TUIAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYPE TEMATUYECKOTO IIIAHUPOBAHMSL.

Copneprxanne 00y4eHUs! pacKpbIBAET COAEPKATENbHbIC TMHUU, KOTOPbIE IPEAIaratoTcs
111 00513aTEJIBHOTO N3YYEHMSI B KayKIOM KJIaCcCe Ha YPOBHE CpEe/IHEro o01ero oopa3oBaHusl.

[Inanupyemble pe3yapTaTbl OCBOEHHMS IPOrpaMMbl IO MaTEMaTUKE BKIOYAIOT
JIMYHOCTHBIE, METAIPEAMETHBIE Pe3yJIbTaThl 32 BECh MEPHUO O0YUEHUSI HA YPOBHE CPEAHEro
oOmiero oOpa3oBaHMs, a TaKKe IMPEIMETHbIE AOCTHKEHHUS O0O0YdYaroUIerocs 3a KakIbli ron
oOyueHusl.

IIporpamma mo MmaremaTuke YriyOJIEHHOTO YpPOBHsS JUid OOydaroIIUXCs Ha YpPOBHE
cpenHero obuiero oopazoBanus paspadorana Ha ocHoBe DI'OC COO ¢ yuéToM cOBpeMEHHBIX
MHUPOBBIX TpeOOBAaHUH, MPEIbABIAEMBbIX K MaTeMaTHUECKOMY OOpa3oBaHHIO, M TpaJAULUi
poccuiickoro obOpazoBaHusa. Peanmu3zanus mporpaMmbl [0 MaTeMaTHKE 00ecreunBaeT
OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLUSAMH, COCTAaBJISIOIIMMHM OCHOBY Ul CaMOPa3BUTHS H
HEeNpepbIBHOIO  00pa3oBaHMs,  LEJIOCTHOCTh  OOLIEKYJIbTYpHOTO,  JHMYHOCTHOTO |
MI03HABATEIBHOTO Pa3BUTHSI JTMUYHOCTH 0OYUYarOIIUXCS.

B mporpamMe mo MaremaTHKe YYTE€HbI MJed M TosokeHHd «KoHuenumu pa3BUTHS

MaTeMaTH4eckoro ooOpazoBanusi B Poccuiickoit ®enepanun». B cooTBercTBUH ¢



Ha3BaHUEM KOHIICIINYA MaTEeMaTHUECKOe 00pa30BaHUE JIOJKHO, B YaCTHOCTH, PEIIATh 337134y
obecrieueHnss HEOOXOMMOTO CTpaHe 4YHclia OOydJarolIuxcs, MaTeMaTHYecKas IMOIrOTOBKA
KOTOPBIX JOCTaTOYHA I MPOJOJDKECHHS OO0pa3oBaHUS IO PA3JIMYHBIM HAIMPABICHUSM,
BKJIIOYAs IMPEMojaBaHue MaTeMaTHKH, MaTeMaTHYeCKHe HCClegoBaHus, paboty B cdepe
HHGOPMAIIMOHHBIX TEXHOJOTMH ¥ JAPYrMX, a TakkKe oOecneueHust [Uis Kaxaoro
00y4aroIIerocss BO3MOKHOCTH JTOCTHKCHUS MaTeMaTHYCCKOU TMOATOTOBKH B COOTBETCTBUH C
HEOOXOJUMBIM €My ypoBHEeM. VIMCHHO Ha pelieHHe STHX 3ajad HaleleHa IporpaMMa o
MaTeMaTHhKe yriIyOJI€HHOTO YPOBHSI.

B osnoxy uudpoBoii Tpanchopmanum Bcex cdep UeTOBEYECKOW N1eATEThHOCTH
HEBO3MOXHO  CTaTh  OOpa30BaHHBIM  COBPEMCHHBIM  YEIIOBEKOM  0€3  Xopoiiei

MaTeMaTUIEeCKOMU TIOATOTOBKU. 910 O6YCJ'IOBJ'I€HO TEM, YTO B HallK AHU paCTéT YUCII0

CHEINaIbHOCTEH, CBSI3aHHBIX C HENOCPEACTBEHHBIM MPUMEHEHHEM MAaTeMaTUKH: U B
chepe DHKOHOMUKH, W B OwW3Hece, W B TEXHOJOTUYECKHX OOJACTIX, H JaXKe B
ryMaHuTapHbix cepax. Takum obOpaszom, Kpyr oOyuarouiuxcs, IS KOTOPbIX MaTeMaTHKa
CTAaHOBUTCA  3HAUMMBIM  TpeaMeToM, (yHaamMeHToM  oOpa3oBaHMS, CYIIECTBEHHO
pacimupsiercsi. B Hero BXOOAT HE TOJbKO OOydaromuecs, IUIAHUPYIOIIUE 3aHUMAaThCs
TBOPYECKOH M MCCIEA0BATEIBCKOM paboTOM B 00J1aCTH MaTeMaTHKU, MHPOPMATUKH, HU3HKH,
SKOHOMMKH U B JPYrux 00JacTsIX, HO U Te, KOMy MaTeMaThKa Hy)KHa JJIs UCIOJb30BaHUS B
npodeccusx, He CBSI3aHHBIX HEMTOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTeMaTUKU 00YCIIOBJIEHA TEM, YTO €€ MIPEIMETOM SIBIISIFOTCS
(yHIaMeHTalbHbIE  CTPYKTYpPbl ~ Hallero  MHpa:  MPOCTPAHCTBEHHbIE  (QOopMBI U
KOJIMYECTBEHHBIE  OTHOILIEHUS,  (YHKIHOHAJIbHBIE  3aBUCUMOCTH U KAaTErOpUU
HEONPENEeNIEHHOCTH, OT MPOCTEHUIINX, YCBAaHMBAaEMbIX B HEMOCPEICTBEHHOM OIBITE, 10
JOCTATOYHO CJIO’KHBIX, HEOOXOTUMBIX JJIsi PA3BUTUS HAyUHBIX U TEXHOJIOTHYeCKUX uaen. bes
KOHKPETHBIX MAaTeMaTHYECKUX 3HAHUM 3aTPyJHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA U
WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUITHE W HHTEpHpeTalys pazHooOpa3HOU
COLIMANILHOM,  SKOHOMMYECKOH,  MOJUTUYeCKOW  uHpopManuu,  ManodpdeKTuBHA
MOBCEJHEBHAs TpaKTHUecKass JAeATeNllbHOCTh. Bo MHormx cdepax mnpodeccruoHanbsHON
JeATeIbHOCTH TPeOYIOTCS YMEHUS BBIMOJIHATh PAacYEThl, COCTABIATh aITOPUTMBI, TPUMEHSTh
(GopMyIbl, IPOBOUTH F€OMETPUYECKHE M3MEPEHHsI U MOCTPOEHUS, YUTaTh, 0OpabaThIBATh,
WHTEPIPETUPOBATh U MPEACTABIATh, UHPOPMAIUIO B BUAE TaONHII, AUAarpaMM U TpadHKoOB,
MIOHUMATh BEPOSTHOCTHBIN XapakTep cIydalHbIX COOBITHI.

OnHOBpPEMEHHO C pacimiupeHueM cdep NpUMEHEHHsT MaTeMaTUKd B COBPEMEHHOM

O6H.[CCTBC BcE Oojiee BaXHBIM CTAaHOBHTCS MaTEMAaTHYCCKHH  CTHIIb MBIIJICHHUA,



NPOSBIAIOIIMNCS B ONPENSNIEHHBIX YMCTBEHHBIX HaBblKax. B mponecce usydeHus
MaTeMaTUKU B apceHa] MPUEMOB M METOJOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHAYKIMSA M JEIyKUus, 00OOIIeHHEe W KOHKPETH3als, aHalu3 W CHUHTE3,
KnaccuuKamuss ©W  cUcTeMaru3anus, abcrparmpoBanne ©  aHaorusi.  OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUEHHUH, MpaBujia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JOTHYECKUX  TOCTPOCHUH,  CIOCOOCTBYIOT — BBIpAOOTKE  yMEHHUS  (OPMYIHMPOBATH,
00OCHOBBIBATh M JOKa3bIBaTh CYXJICHHUS, TEeM CaMbiM (DOPMHUPYIOT JOTHYECKHH  CTHIb
MBIIILJICHUS. Benymas poib MPUHAUIEKUT MaTeMaTHke B (POPMHPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUIEHUST M BOCIUTAaHUM YMEHHMH JeicTBOBATH 11O
3aJlaHHBIM QJITOPUTMaM, COBEpIIEHCTBOBATh M3BECTHbIE M KOHCTPYUpOBAaTh HOBbIE. B
MpoLecce pelieHus 3a7ad — OCHOBBI JUIsl OpraHu3aluu y4eOHOUM NeATeNbHOCTH Ha ypoKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOpPUECKAs U MPUKIAAHAS] CTOPOHBI MBILLITICHHUS.

OOydenue maTemaTuke MAET BO3MOXKHOCTh pa3BUBaTh y OOYy4alOUIMXCS TOYHYIO,
palMoHaNBHYIO W HWH(POPMATHUBHYIO pe4Yb, yMEHHE OTOMpaTh Haubosee TOIXOAIINe
S3BIKOBBIE, CHUMBOJIMYECKHE, Tpaduyeckhue CpeacTBa JUIsl BBIPAKEHUS CYXKICHUH U

HarjigHoro ux npeacTaBJICHU.

Heo0x01MMbIM KOMITOHEHTOM OOIIIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBJICTCS
o0I1iee 3HaKOMCTBO C METOaMU MMO3HAHUS ICHCTBUTEIBHOCTH, MTPEACTABICHHE O MPEAMETE U
METO/Ie MaTeMaTUKH, er0 OTIHYUSIX OT METOJOB €CTECTBEHHBIX M I'YMaHHUTAPHBIX HAYK, 00
O0COOCHHOCTSIX MPUMEHEHHUS MATEMATHUKH ISl PCIICHUS HAYYHBIX M TMPHUKIATHBIX 3a71ad.
Takum 0Opa3oM, MaTeMaTHUeCKOe 00pa30BaHKUE BHOCUT CBOW BKJIa B OpMUpPOBaHHUE O0IIEH
KYJbTYpbI Y€JIOBEKA.

W3ydeHne MaTeMaTHKH CIHOCOOCTBYET 9SCTETHYECKOMY BOCIHTAHHIO 4YeJIOBEKa,
MOHUMAHUIO KPacOThl M HU3SANIECTBA MATEMATHYECKUX PACCYXKIACHHM, BOCIPHSITHIO
reOMETPUIECKUX POPM, YCBOCHHIO UJICH CHMMETPHH.

[TpuopureTHbIMH TieTsIME 00yUeHHsT MaTemaTHke B 11 kiacce Ha yriayOaéHHOM ypOBHE
MPOJIOJIKAIOT OCTABAThCA:

dbopMUpOBaHHE IIEHTPAJIbHBIX MAaTEMAaTHYCCKMX MOHITUH (YHMCJIO, BEJIMYUHA,
reoMeTpuyeckas (Qurypa, mepeMeHHas, BEpOATHOCTh, (DYHKIIHsS, TPOU3BOJIHAS, WHTETPA),
00eCTeYrBarOIIUX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTeMaTHYECKOTO 0Opa30BaHUs
oOyuaronuxcs;

MoJIBEJICHUE 00YJaroNUXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MAaTEeMAaTUKU ¥ OKPY)KAIOIIEr0 MHUpa, MOHUMAHUI0O MAaTEMAaTUKK KaK 4acTU OOMIeH KyJIbTyphl

YCI0BCYCCTBA,



pa3BUTHE WHTEIUIEKTyalbHBIX M  TBOPUYECKHX CIIOCOOHOCTEH  0oOydaromuxcs,
[I03HABATEIbHONW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUHM, KPUTUYHOCTH MBILUICHUS,
HHTEpECca K U3YYEHUIO MaTEMaTUKU;

¢dopmupoBanre  (QYHKIHMOHAIBHON  MAaTEeMaTHYECKOW  TIPAaMOTHOCTH:  yMEHHS
pacrno3HaBaThb ~MaTeMaTUYeCKUE AaCHEKThl B PpEAIbHbIX JKU3HEHHBIX CUTyallUsIX U
IpU  M3Yy4YEHUM  JAPYrMX  Y4eOHBIX IPEIMETOB, IPOSIBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (GOPMYIHPOBATh MX HA S3bIKE MATEMAaTHKU U CO3/1aBaTh MAaTEeMaTHYECKUE
MOJENM, TPUMEHATh OCBOCHHBII MaTeMaTHUeCKUW ammapar s peleHUs! MpaKTUKO-
OpPUEHTUPOBAHHBIX 33a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJYyUEHHbIE PE3YIIbTATHI.

OCHOBHBIMH JIMHUSIMU COJIEp’KaHUsl MaTeMaTuku B 11 kiacce yriayOn€HHOTrO ypoOBHS
sapistoTces:  «YUucna U BbIUMCIEHUS», «Anredpa» («AnredOpandeckue BbIPAXKEHUS,
«YpaBHEeHUSI UM HepaBeHCTBa»), «Hauama wmaremaruueckoro ananuzay,«l’eomeTpus»
(«'eomeTrpuueckue QUryppl U UX CBOMCTBa», «lI3MepeHHE TeOMETPUYECKHX BEIUYHHY),
«BeposiTHOCTD M cTaTUCTHKa». JlaHHBIE JMHUM pPa3BUBAIOTCA NapalielbHO, Kaxkjaas B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJTHAKO HE HE3aBHCHMO OJIHA OT APYroi, a B TECHOM
KOHTAaKTe U B3auMoAelcTBMHM. Kpome 3Toro, ux oOBEIMHSET JOrHYecKas COCTaBJIAOLIAs,
TPaJULIMOHHO IpPHCYIas MaTeMaTHKe U IMPOHHU3BIBAIOLIAsl BCE MaTEeMAaTU4YEeCKHE KypChl U
coaepxatenpHbie JimHUHA. ChopmynupoBanHoe Bo PI'OC COO TpebGoBaHME «yMEHHUE
ONEpHPOBATH NMOHATUAMU: ONPEAEICHNE, aKCHOMa, TEOPEMA, CIIEJICTBUE, CBOWCTBO, MPU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIIBHBIE (DOPMYIMPOBKU, yMEHUE (OpPMYIUpOBaTh OOpaTHOE U

MIPOTUBOIMOJIOKHOE  YTBEPXKICHHE, MNPHUBOJUTH MPUMEPhl U KOHTPIPUMEDHI,

HCIIOJIb30BaTh METOJ MaTeMAaTUUECKOW WHIYKIIMH, TPOBOJIUTH JOKA3aTEIbHbBIE PACCyKICHUS
MIPU pEUISHUU 3aJ]a4, OIICHUBAThH JIOTHUECKYIO MPAaBUIBHOCTh PACCYKIEHUI» OTHOCUTCS KO
BceM Y4eOHBIM KypcaMm, a (OpMHUpOBaHUE JOTHUECKUX YMEHHMH pacIpeleisieTcs MO BCEM
rojiaM oOy4eHHs Ha YpOBHE CpeTHEro 00IIero 00pa30BaHMUsI.

B cootBercTBUN ¢ ®I'OC COO maTemaTuKka SBISETCS 00sA3aTEIbHBIM IIPEAMETOM Ha
JTAaHHOM ypoBHE oOpa3oBanus. Hacrosiieil mporpaMMoii o MaTeMaTuke MpeaycMaTpuBaeTCs
u3ydeHue ydeOHoro mpeamera «MaTemaTukay B paMKax ABYX y4eOHBIX KypcoB: «Anre0Opa
YW Hayala MaTeMaTU4YecKoro aHanuza», «l'eomerpusy.

@opMHUpPOBAaHUE JIOTHMYECKUX YMEHUM OCYIIECTBISAETCS HAa NPOTSKEHUU BCEX JET
oOyueHuss Ha ypOBHE CpeaHero o0OImero 00pa3oBaHUs, a MIEMEHTHI JJIOTUKU BKIIOYAIOTCS
B COJIep>KaHME BCEX Ha3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee KOMMYECTBO  4YacoB, HAMPABICHHBIX Ha UW3yYeHUE  MaTeMaTUKU Ha

yrIyOJIeHHOM ypoBHe— 272 daca (8 4acoB B HEJEIIIO).



JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxnanckoro BocnuTanus:

c)OPMHPOBAHHOCT TIPAXKIAHCKOM IO3MIMH OOYYaloIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUICKOTO 0OILECTBA, NPEACTABICHHE O MATEMATHIECKUX OCHOBAX
(YHKLIMOHUPOBAHKS PA3IMYHBIX CTPYKTYp, SABIECHHH, IPOLENYp I'PaXkIaHCKOTO OOIIECTBA
(BBIGOPEI, ONPOCHI M APYro€), yMEHHE B3aMMOAEHCTBOBATh C COLMAILHBIMU UHCTHUTYTAMH B

COOTBECTCTBHUH C UX (1)yHKIII/I$[MI/I N HAa3HAYCHUEM,

2) naTprMoOTHYECKOr0 BOCIHTAHMUS:

chOpMUPOBAHHOCTh  POCCHUUCKOW  TpPaXJAHCKOM  MJIEHTUYHOCTH,  YBaXKEHHUS K
NpONUIOMY ¥  HACTOAIIEMY POCCHUHCKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOLIEHHE K
JOCTHMKEHHUSIM ~ POCCHUHCKMX MATEMaTUKOB M POCCHUIMCKOM MaTEMAaTHYEeCKOW IIKOJIBI,

WCI0JIb30BAHME ATHUX JIOCTHKEHUHN B JPYrUX HayKaX, TEXHOJIOTHSX, chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMUSA

OCO3HAaHHME JYXOBHBIX IICHHOCTEH pPOCCHHCKOTO Hapona, Cc(HOPMHUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAHHS, OJTUYECKOTO TIOBEICHHWS, CBS3aHHOTO C MPAKTUYCCKUM
MPUMEHEHHEM JIOCTIKEHUI HayKH U JIESITEITbHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIa/a B

MIOCTPOCHHUE YCTONYUBOTO OYIyIIETO;

4) rcTeTM4ecKoro BOCIIMTAHMSA:
3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas OCTETUKY  MaTeMaTHYECKMX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pElIeHUH, pacCyXkIEHUH, BOCIPUMMYHMBOCTL K

MATEMATHYCCKUM ACIICKTaM PAa3JIMYHbIX BUAOB HCKYCCTBA,

5) ¢pusnueckoro BocnuTanuNA:

c(OpPMUPOBAHHOCTh yMEHHsS NPUMEHATh MaTeMAaTHUECKME 3HAHUA B HHTEpecax
37I0pOBOTO M 0€30MaCHOr0 00pa3a KM3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0POBBIO
(300poBO€ MUTaHUE, COATAHCHMPOBAHHBINA PEXKUM 3aHATHI U OTABIXA, PETYIApHAs PU3UUECKas
aKTMBHOCTE), (PM3UYECKOE COBEPUICHCTBOBAHKE IIPU 3aHATHUAX CIIOPTHBHO-03I0POBUTENLHOM

ACATCIBHOCTBIO,

6) TpyaoBoro Bocnuranus:

TOTOBHOCTbL K TpyAdy, OCO3HAHUC LCHHOCTU pr,I[OJ'IIO6I/I$I, HHTCPCC K pas3IMYHbIM

chepam  mpoecCHOHATBHONW  NESATEeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u e



NPUJIOKEHUSIMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oyaymieir mnpodeccun u
peann3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAaHBI, TOTOBHOCTh M  CIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa3oBaHMIO M C€aMOOOpa30BAHMIO Ha TPOTSHKEHUHM BCEH JKU3HH,
FOTOBHOCTh K AaKTUBHOMY YYacCTHIO B pEIIEHUM MPaKTHUYECKHUX 3ajad MaTeMaTH4eCKOu

HaITPpaBJICHHOCTH,

7) 3K0J10rMUecKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, MOHMMAHUE BIUSHHUS COIHMAJIBHO-
SKOHOMHYECKUX IPOIECCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
rJ100aTPHOTO  XapakTepa HKOJIOTMYECKUX MpoOjieM, OpHUeHTalus Ha I[pPUMEHEHHE
MaTeMaTHYEeCKUX 3HAHMW JUIsl peuieHus 3agad B o0JacTh OKpYXarollew cpensl,

ITaHUPOBAHUC MMOCTYIIKOB U OLICHKHU MX BO3MOJKHBIX HOCJ'IG)ICTBPI?I JUIA OprmaIOHleﬁ CpCabl,

8) uennocrn nayunoro noznanus:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM W OOIIECTBEHHOH MNPAKTUKM, MOHMMAHME MaTeMaTHUeCKOH HAyKH Kak
chepsl YeNoBEYECKOil JEeATENbHOCTH, JTAlOB €& Pa3sBUTHS M 3HAUMMOCTH I Pa3BUTHS
LMBUIM3ALUY, OBJAJEHME A3BIKOM MATEeMAaTMKM M MaTeMaTHyYecKoll KylmbTypoil Kak
CPEeJCTBOM IO3HAHHS MHpPA, TOTOBHOCTb OCYIIECTBJIATH MPOEKTHYIO U HCCIEN0BATENbCKYIO

ACATCIIBHOCTE MHAUBUAYAJIIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe M3ydeHuss MareMaTUKU Ha YpPOBHE CpeqHero oOuiero obpa3zoBaHUs y
oOyuaromierocs 0yayT chopMUpOBaHbl TO3HABATEbHbIE YHUBEPCAIbHbIC YUCOHbIE IEHCTBUA,
KOMMYHHKATHBHBIE YHHBEpCaJbHble YyueOHbIE NCHCTBUS, DPETYISITHBHBIC YHHBEpPCAIbHBIC

y‘le6HLIe HeﬁCTBHH, COBMCCTHasA ACATCIBbHOCTD.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIC y4eOHbIe JAeiiCTBUS
ba3zoBble JJornueckue aeiicTrBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHH, OTHONIEHUH MEXAY TMOHATUSAMHU, (GOPMYIUPOBATh OMpeACTeHUS MOHITHIA,
yCTaHABIUBATh CYIIECTBEHHBIM TMpHU3HAK KiIaccU(UKAIMKM, OCHOBAHHUS sl 0000IIECHUS U
CpPaBHEHUS, KPUTEPUU TPOBOAUMOTO AHAIIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U

OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U 061u1/1e, YCJIOBHBIC;



BBISIBJIATh MAaTEMAaTUYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IMPOTHBOPEUYHUS B
(akTax, JaHHBIX, HAONIONCHUAX W YTBEP)KICHHSX, MpeAiaraTh KPUTEPHUH sl BBISABICHHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeTIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX WM WHIYKTHBHBIX
YMO3aK/II04YE€HUH, YMO3aKIIFOUEHHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENBHO J0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUH (IIPSMBbIC
U OT IMPOTHBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOIAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh cHoco0 pemnieHus y4eOHOHM 3ajgaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BHIOMpaTh HaWOoee TMOAXOIAIMUNA C y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPHUEB)

Ba3oBble ucciieqoBareabcKkue aeiicTBUSA:

WCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUNA HHCTPYMEHT MO3HaHUS, GOPMYIUPOBaATh
BOIPOCHI, (UKCHPYIOLIUE MPOTHUBOpEUHE, MpodiieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
(GbopMUpPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOTO MIO3UITNI0, MHEHHUE; TIPOBOTUTH
CaMOCTOATENIbHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAaHUE I10 YCTAHOBIICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro 00beKTa, SBJICHHUSI, IPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH
MeXay 00beKTaMHU, SIBICHUAMU, TIPOIIECCAMH;

CaMOCTOSITENIFHO  (OpMyNIHpOBaTh O0OOMIEHWsT W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAONIONEHUS, MCCIEAOBAaHUS, OILICHUBATh JOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPoOIlecca, a TAKKE BbIBUTaTh MPEINOI0KEHUS

0 €ro pa3sBUTHUH B HOBEIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH JEPUIUTHI HH(GOPMAIIMK, JAHHBIX, HEOOXOIUMBIX IJI OTBETAa HA BOMPOC U
JUIS pEIICHUs 3a/1a4H;

BBIOMpaTh MHGOPMAIMI0O W3 MCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATU3UpPOBAaTh U HWHTEPIPETUPOBATh HUHPOPMAIUIO pPA3IMYHBIX BHJIOB U (opM
MIpEACTaBIICHUS;

CTPYKTYpUpOBaTh HMH(OpPMAINIO, TPEACTaBIATh €€ B  pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUdecK;

OIICHUBATh HAI&KHOCTh HH(OpPMAIMKM 1O CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIM

KPUTEPUSIM.



KoMMmyHukaTHBHBIE YHHBepcajJibHble y4eOHbIe [eiCTBHS:

BOCIPUHUMATh U (OpMYyIHpOBaTh CYXKICHHS B COOTBETCTBHH C YCIOBUSIMH H
HeNssMUA OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIACBMEHHBIX TEKCTaxX, /1aBaThb IIOSICHEHUS II0 XOJy pEIIEHHs 3aa4d, KOMMEHTHPOBATH
IIOJIy4EHHBIN pe3ysbTarT;

B X0/ 00CYX/IeHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMOH TeMbI, IIPOOIEMBI,
penraeMoi 3a/1a4u, BBICKa3bIBaTh UJIEU, HALICJICHHBIEC HA TIOUCK PEIICHUS, COIIOCTABIATh CBOU
CYXJCHUS C CYKICHHSIMH JpPYTUX YYaCTHUKOB JMajnora, OOHApyKMBaTh pa3iMuue H
CXOJICTBO IMO3UIUI, B KOPPEKTHOH (hopMe (GOpMyanupOBaTh pa3HOTIACHsl, CBOM BO3PAXKEHUS;

MIPEACTABIIATh PE3YJIBTATHl PEUICHUS 3a7a4d, SKCIEPUMEHTA, UCCIEI0BAHMS, TIPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4YETOM 3a4ad NPE3eHTALUU U

0COOEHHOCTEHN ayAUTOPHH.

PerynisiTuBHbIC yHHBepcajibHbIe y4eOHbIe JAeiiCTBHSA
Camoopranuszauus:

COCTaBJISITh IUIaH, QJITOPUTM pEIICHUs 3aJaud, BBIOMpPATh CHOCOO pelieHus ¢ y4éTom
HMMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh
BapUaHTHI PEIICHUH ¢ yu€ToM HOBOM mHPopMarin. CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMM TII03HABATEIbHOW pedUIeKCMM KaK OCO3HAHMSI COBEpIIAaEMbIX
NEUCTBUM M  MBICIUTENBHBIX MPOLECCOB, UX pPe3yAbTaToOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOIecca U pe3ysibTaTa pelIeHUsl MaTeMaTH4YeCKON 3a/1auu;

MpeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aJaud, BHOCUTh
KOPPEKTHUBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylibTaTa LEIH U YCIOBUSAM, OOBICHATH HPUYUHBI
JNOCTHIKEHHSI WM HEJOCTHXKEHUS Pe3ylIbTaTOB JEATENIbHOCTH, HAXOIUTh OMIMOKY, NIaBaTh

OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHASI JeATEJbHOCTD:

MMOHUMATh U KCIIOIb30BaTh MPEUMYILIECTBA KOMaHAHOM U HHIWBUIyaTbHOU PabOTHI MpH
pelmieHnu y4eOHBIX 3aja4, MPUHUMATh I1€1b COBMECTHOW JEATeNbHOCTH, IJIAHUPOBATh
OpraHU3aII0 COBMECTHON pabOThI, paclpeaensaTh BUIbl paboT, JOTOBAPUBATHLCS, 0OCYXKAATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYINOBBIX (QopMax paboTel (0OCyxaeHHs, OOMEH MHEHHH,



«MO3TOBbBI€ IITYPMbI» U WHBIE), BBIIOJHATH CBOI YacTh PabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBUSI C JIPYTMMHU WICHAMH KOMAaHJbI, OLEHMBATh KAa4eCTBO CBOETO BKJIaJa B OONIMA

MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

COJAEPKAHUE OBYUYEHUSA
Yu4eOHblii Kypc «Ajredpa u HayajIa MATEMATHYECKOT0 AHAJIHU3A)

VYyeOHblii Kypc «Anredpa W Havajla MaTeMaTHYE€CKOTO aHajau3a» SBISETCA OJHUM U3
HanOoJyiee 3HAYMMBIX B MPOrpaMMe CpenHero oOmiero o0pa3oBaHUsA, IMOCKOJBbKY, C OJHOMU
CTOPOHBI, OH O0O0O€CIeUnBACT HWHCTPYMEHTAJIbHYIO 0a3zy Ui HM3Y4eHHs BCEX ECTECTBEHHO-
Hay4HBIX KYpPCOB, a C JAPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE M aOCTPAKTHOE MBIILICHUE
00ydJaroImuxcsi Ha YpOBHE, HEOOXOJAMMOM i OCBOCHHS HWH(GOPMATHKH, OOIIECTBO3ZHAHUS,
WCTOPUM, CJIOBECHOCTH W JpPYrUX JUCHUIUIMH. B paMkax mgaHHOTO y4eOHOTO Kypca
oOyyaroniyecsi OBJAJEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHON HayKH, KoTopas
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHUYECKOH dopMme.

B xoxe u3ydenus ydyeOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHaIH3a»
oOyuaroniyecsi MOJYy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CaMOCTOSTELHOTO
MOCTPOCHUSI MAaTEMaTHYECKHX MOJeJel peanbHbIX CUTyallUd, MHTEPIPETAlUU MOJTy4EeHHBIX
pElIeHU, 3HAaKOMSTCS C MPUMepaMy MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAAIOIIMMUCA MaTEMAaTHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Ha u3yuenue yue6GHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAJIU3a» OTBOJIUTCS
272 4vaca: B 10 xmacce — 136 yacoB (4 yaca B Henmemo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).

11 KUIIACC

Yuciia v BBIYUCTCHUS

Harypanbubie u menble yucna. [IpuMeHeHue NPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (aanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKInaa i1 penieHus 3a/1a4 B IeJbIX YHCIax.

KommnekcHsie uucma. AnreOpaumdeckas ¥ TpUTrOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHYecKue onepaiuu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkenue

KOMIIJICKCHBIX YUCECJI HA KOOleHHaTHOﬁ IIJTOCKOCTH. d)opMyna MyaBpa. KOpHI/I n-oi CTEIEeHU U3
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KOMIUIEKCHOTO 4Yucna. [IpuMeHeHHe KOMIUIGKCHBIX YHCeN JUIi peHIeHUS (PU3HYECKHX U
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHuUsI 1 HEPAaBEHCTBA

Cucrema U COBOKYIHOCTh YpaBHEHUHN U HEPAaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cieacTBUs. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IMOMOIIBI0 TPUTOHOMETPHUYCCKOU
OKpY>KHOCTH. PellieHne TpuroHoMeTpuieckux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
MppalMOHANIbHBIX, TOKA3aTENbHBIX U JIOTApU(MUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/lad M3 pazNUYHbIX oOnacTell HayKM W peanbHOM >KU3HMU, HMHTEPIpeTalus HOJyYEeHHBIX
pe3yabTaToOB.

DyHKUUM U TPaPUKH

I'paduk kommosummu ¢yHkiuid. ['eomerpudyeckne oOpa3sl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKITUN, UX CBOMCTBA U TpaduKH.

I'padmyeckne MeToapl pelleHUsT YpaBHEHUW M HEpaBeHCTB. ['paduueckue MeETOIbl
peuieHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpapukoB (QYyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEAIbHOM KU3HU.

Hayana maTeMaTH4ecKoro aHajim3a

[IpumeHeHne ITPOU3BOAHON K MCCIEAOBAHNUIO (YHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenrue HauboIbIIero 1 HAMMEHbBIIEro 3HaYeHUI HelpephIBHON (DYHKIIMM Ha OTpPE3Ke.

[IpuMeHeHre TPOU3BOAHOM Il HAXOXKACHHS HAWJIy4dlIEro pEeLIeHUs B MPHUKIATHBIX
3a/avyax, s ONpEeJeNieHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble 37IeMEHTapHBIX
¢byukumii. [IpaBuna HaxoKAeHUS TIEPBOOOPA3HBIX.

Nurerpain. I'eomerpuueckuii CMbICI HHTErpaia. BeluncieHue onpenenéHHoro NHTerpaia

no popmysne Hetorona-JleitGuuma.
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[Ipumenenne wuHTErpaja Ajis HAXO0XAEHHUS IUIOMmanedl TIIIOCKUX ¢HUryp U 0O0BEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemennii quddepeHnrnanbHbIX ypaBHeHH. MaTeMaTHuecKoe MOJCITHPOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO () PepeHInaATbHBIX YPAaBHEHUH.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenms B 11 ki1acce oOydaromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTEeMaTUYECKOIO aHAJIA3a»:

Yucia ¥ BbIYMCTICHUA:

CBOOOJHO OINEpPUPOBaTH TMOHATHSAMHU: HATypaJIbHOE M 1LEJ0€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHCEN JJISl pelIeHus 3aa4, MPUMEHATh anroput™ EBknnna;

CBOOOJHO OINEpUPOBATh MOHATHEM OCTATKa MO MOJYJIIO, 3alIUChIBaTh HATYpaJbHbIE YHCIA
B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILJIEKCHBIX
quce, NMPEeICTaBIATh KOMIUIEKCHBIE YHCia B alre0pandeckoil 1 TpuroHomeTpuyeckoi dopme,
BBITNOJIHATE apu(METUUECKHE OTIEpallii ¢ HUMHU U N300paXkaTh Ha KOOPIUHATHON INIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO  ONEpUpoOBaTh  MOHATHAMHU:  HMppAalMOHANbHbBIC,  IIOKa3aTelbHblE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh UX PELICHHUs C IOMOIIbIO PaBHOCHIIBHBIX IIEPEXO0JI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHMH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO OIEPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUs] CUCTEMbI M COBOKYITHOCTEN
palMOHANBHBIX, WPPALMOHAIBHBIX, IIOKA3aTEJbHBIX M JIOTApUPMHUUYECKHX ypaBHEHUH U
HEPABEHCTB;

pelmaTh palUOHalbHbIE, UppallMOHAJbHBIE, IIOKa3aTelbHbIEe, JOrapugMuyeckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJAEPKAIINE MOIYJIN U TTapaMeTphI;

MPUMEHATH TpapruecKrue METObI IS PELICHHs YpaBHEHUH 1 HEpaBEHCTB, a TaKXkKe 3a/1a4
C MapaMeTpaMHy;

MOJIEIUPOBATh pEaJbHbIE CHUTYallMM Ha s3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHCTEMBbI II0 YCIOBHUIO 3a/adM, HCCIEI0BaTh IOCTPOCHHBIE

MOJICJIN C UCII0JIb30BAHUEM allllapaTa aJr CGpBI, HUHTCPIIPETUPOBATH HOHy‘IeHHBIf/'I PE3YyJIbTAaT.
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DyHKIUUHN U TPaQUKH:

CTPOUTH TpaQUKU KOMIIO3UIMKA (DYHKIHH C MMOMOIIBIO AJIEMEHTAPHOTO HCCIICIOBAHUS H
CBOYCTB KOMITO3HIINHU JBYX (PYHKIIHIA,

CTPOUTH TEOMETPUUECKHE O0O0pa3bl ypaBHEHUW UM HEPABEHCTB HA KOOPIUHATHOM
IUIOCKOCTH;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: TPA(QUKH TPUTOHOMETPHICCKUX (PYHKIIUL;

MPUMEHATH PYHKINHU JJIT MOJACTUPOBAHUS U HCCIICIOBAHUS PEATHHBIX MTPOIIECCOB.

Hayana maTteMaTH4ecKoro aHajmsa:

WCIIONb30BaTh TMPOU3ZBOAHYIO A HUCCIeAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

Haxo0JIUTh HaNOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS (PYHKITUU HEMIPEPHIBHON Ha OTPE3KE;

WCIIOJh30BaTh MPOU3BOJAHYIO JUISI HAXOXKICHUSI HAWJTYUIETO PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIbHO-3KOHOMUYECKHX, 3ajadax, JJIsI ONPEACIICHUS CKOPOCTH U YCKOPEHHUS
nporiecca, 3aJaHHOr0 (GOopMyIION WU TpaduKoMm;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: TIEPBOOOpa3Hasi, ONpeACTIEHHBIA HHTETPAJI, HAXOIUTh
nepBooOpa3Hble dJIEMEHTAPHBIX (YHKIUN M BBIYUCIATH HUHTErpai mo d¢opmyine HproToHa-
JleiiOnuma;

HaXOJUTh IUIOIAAN MJIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO0 HHTETpaia;

MMETh NPEJICTABICHHE O MAaTeMAaTHYECKOM MOJIEIMPOBAHUM HA IPUMEPE COCTABJICHUS
muddepeHInanbHBIX YpaBHEHUH,

pelath NpUKIaJHbIe 3a/1a4H, B TOM YHCII€ COIMAIbHO-2KOHOMHUYECKOTO M (PU3HUYECKOTO

XapakTepa, Cp€ACTBaMU MaTEMaTUYCCKOT'O aHaJIr3a.

Y4eonbiii kypc «I'eomeTpus»

OCHOBHBIMU  COJIepKaTEeIbHBIMU JIMHUSAMM ydeOHoro kypca «l'eomerpusi» B 10-11
kinaccax sBistorcsa: «[IpsMble M IUIOCKOCTH B NpOCTpaHCTBe», «MHororpaHHukn», «Tena
BpalleHus», «BEeKTOpbl U KOOPJUHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHSAMMY,
peleBaHTHBIMHM T€OMETPUU Ha yriyonéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepXKaTeIbHbIM JIMHUAM Yy4eOHOro Kypca, a (OpMHpPOBAHME JIOTMUECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJepXKaTeldbHbIM JIMHUSM, HO W MO TrojaM oOy4eHHs.
Conepxxanne 00Opa3oBaHUS, COOTBETCTBYIOLIEE IPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS

®enepanbHOl pabodel MporpamMmbl, pacnpeAeia€HHbIM 10 ToJaM 00ydeHHsl, CTPYKTYpHUpPOBaHO
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TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOMPOCAM OOyJarolIrecs
oOpamanuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYECKUMU
MOHATUAMU W HABBIKAMH MOCJICAOBATCIBHO MW IIOCTYIIATCIIBHO, C CO6JIIOI[€HI/IeM IIpUHOUIIA
MNpEeECMCTBCHHOCTH, a HOBBIC 3HAHUA BKIIOYAaTb B O6IIIYIO CUCTCMY TCOMCTPUYCCKHUX
MIPEJICTaBICHUA OOYYarONINXCs, pacIIupsiss u yriayousisi e€, oOpasysl MPOYHbIE MHOKCECTBCHHBIE
CBSI3H.

[lepexon k U3y4eHUIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

co3naTe yciaoBus i auddepeHnuanuu  00ydeHusl, TOCTPOSHUS WHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOTPaMM, OOECHEUYUTh YIIyOJNEHHOE W3YYEHHE TEOMETPUU  Kak
cocTaBJIsiolIEeH yueOHOTo IpeameTa «MareMaTukay;

11 KJIACC

Tena ppamenust

TloustTus: MUWINHAPHUYECKad IOBCPXHOCTHb, KOHHYECKAsA IMOBCPXHOCTD, CCbepI/I'-IeCKaH
MOBEPXHOCTh, OOpa3zyromue MmoBepxHOoCcTel. Tema BpareHus: UUIWHIP, KOHYC, YCEYEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxxenue cdepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
chepe. M300pakenne Ten BpamieHus1 Ha TiockocTu. Pa3BépTka numuHapa u konyca. CuMmeTpust
cdeps u mapa.

O6béM. OcHOBHBIE CcBOWCTBA 00BEMOB Tei. Teopema 00 00BEME MNPSIMOYTrOIHLHOTO
napajuiefienunena U cienctBus u3 He€. OObEM MpsMOM M HAKJIOHHOM MPU3MBI, LHJIUHIPA,
nupamuibl 1 konyca. O6bEM 11apa U apoBOro CErMEHTa.

KomOunanuu Ten BpaiieHus U MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHass B IWJIMHID,
omnucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cephl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallCHUSI.

[Tnomans MOBEPXHOCTH IMIIMHIpPA, KOHyca, uiomanb cepsl u e€ uacteil. [lomoOue B
npoctpanctBe. OrTHomieHHe O00BEMOB, IUIOIIA[EH MOBEpPXHOCTEH MOMOOHBIX  UTYP.
[IpeoOpazoBanue momobus, romoTeTus. Perienuwe 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[lTocTpoenne ceyeHUH MHOTOTPAHHUKOB M TE€J BpALEHUSA: CEUYEHUs IWIMHApA
(mapannenbHO M TEPIEHIUKYASIPHO OCH), CEYEeHHs KOHyca (TmapasuielbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEPIINHY), CEYCHHs IIapa, METOJbI MOCTPOCHHS CEYEHHI: METOJ CJENOB,
METO/]l BHYTPEHHET0 MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYILEeH MIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE
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Bexrops! B npoctpancTBe. Onepauuu Haja BEKTOpaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.

CBolicTBa BEKTOPHOTO yMHOK€HHA. [IpsmMoyrosbHas cucTtemMa KOOpPAHMHAT B IIPOCTPAHCTBE.

Koopaunatsl Bekropa. Pa3nokenue Bektopa no 6azucy. KoopanHaTHO-BEKTOPHBIN METOM IMpH

PEIICHNHU IT'COMCTPHUYCCKUX 3a/1a4.

/{BUKeHHNs B IPOCTPAHCTBE

JBuxenuss mpoctpancTtBa. OrtoOpakeHus. [IBwkeHuss W paBeHCTBO ¢uryp. OOmme

CBOMCTBA JBW)XCHUH. Buabl NBWKEHHMI: INapaJuIeNbHBIM IEPEHOC, LEHTpPajbHas CUMMETpPHS,

3epKajbHasi CUMMETpHsI, TOBOPOT BOKpYT npsaMoi. [IpeobpazoBanus nonobus. [Ipsmas u cdepa

Diinepa.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy 11 kiaacca oOydaromuiicss HAyIuTCs:

CBO60)IHO OnepHupoBaTh MOHATUAMHU, CBA3AHHBIMU C I.[I/IJ'II/IHJIPPI‘—ICCKO?I, KOHUYECKOU U
chepuvecKoit TOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI MOTyYEHUS,;

OTIEPHPOBATH TIOHSTHSIMH, CBSI3aHHBIMHU C TeJIaMH BpAICHHs: WIMHIPOM, KOHYCOM,
cdepoit u mapowm;

pacrmo3HaBaTh Teja BpameHus (IUIHHP, KOHYC, cdepa u map) U 00BSICHATh CIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CPEPBI U TNIOCKOCTH;

BBIUMCIIATh BEIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpAlICHHS, OOBEMBI U
TUTOIIA M TTOBEPXHOCTE MHOTOTPAaHHHMKOB M TEJ BpAICHHS, T€OMETPHUCCKUX Tell C
pUMeHEHHEeM (hOPMYIT;

CBOOOJTHO OTICPUPOBATH MOHSTUSMU, CBSI3aHHBIMH C KOMOWHAIMSIMU TEJI BPAIICHUS H
MHOTOI'PaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIA B chepy U ONMHUCAHHBIA OKOJIO CQEpHI,
cdepa, BIIMCaHHAsi B MHOTOTPAHHUK HMJIH TEJIO BPAIICHUS;

BBIYMCIIATH COOTHOILCHHSI MEXKY IUIOMIAIIMU TIOBEPXHOCTEH U 00bEMAMH IM0T0O0HBIX
Te,

n300paxaTh H3y4aeMble (PUTYpBI, BBIMOTHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpaIlleHHUS;

W3BJICKATD, UHTEPIPETUPOBAT U npeoOpa3oBbBaTh  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YepTexax u

PHUCYHKaX;
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CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B POCTPAHCTBE;

BBITIOJTHSATH OTIEPAIMH HAJ BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;

peliaTh TEOMETPUYECKUE 3a/ladll Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMU, BBIYHCIICHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHIE BEKTOPHO-KOOPIMHATHOTO METOa MPH PEIICHIH;

CBOOOJHO OIEPUPOBATH IMOHATHSIMH, CBSI3aHHBIMH C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHUM,

BBITIOJTHATh W300paKCHHUSI MHOTOTPAHHUKOB W TEJl BpAIICHUS MPH TMapajuieTbHOM
MepeHoce, NEeHTPATbHONH CUMMETPHH, 3epKATbHOW CHMMETPHUH, TIPU MMOBOPOTE BOKPYT
MIPSIMO, TTPe0Opa30BaHusI TIOI00MS;

CTPOUTh CEYCHUS MHOTOIPDAaHHHUKOB W T BpANICHUS: CEYCHUS [HIUHApA
(mapanenbHO ¥ MEPIEHANKYISIPHO OCH), CEYeHHs KOHyca (MapauieIbHbIe OCHOBAHHUIO
Y TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;

HCII0JIb30BaTh METOJBI TOCTPOCHHUS CEUEHUH: METOJ| CJICJO0B, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MIOCKOCTH;

JOKa3bIBaTh FT€OMETPHUECKHUE YTBEPKIACHMUS,

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHHs CTepPEeoOMETPUYECKHX 3ajad,
MIPEINOaraloINX HECKOJIBKO IIAaroB pPEeIIeHUs], €ClIU YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOM M HESIBHOH (opMme;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHA M HaxOXICHHE
reOMETPUYECKUX BEJINYMH;

MIPUMEHSTH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPH
PEIICHUN CTEPEOMETPUUECKIX 3a]1a4;

MPUMEHATh TOJYYCHHbIE 3HAHUS HA MPAKTHKE: CpaBHHUBAaTh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYallUU, IPUMEHATh U3YUYCHHbIE MTOHATHS, TEOPEMbI, CBONCTBA
B TMpollecce TMOMCKAa pEIIeHHUs MaTeMaTH4eCKu CHOPMYIHUPOBAHHON MPOOIEMBI,
MOJENUPOBATh peajbHbIe CUTYAIlUU Ha SI3bIKE T€OMETPUH, UCCIEI0BATh TOCTPOCHHBIE
MOJIENTU C HCIOJIb30BAHMEM T€OMETPHUUECKUX MOHITHM M TeopeM, ammapaTa anreOpsl,
pelaTh MpaKTHYEeCKHUEe 3a/1a4H, CBSI3aHHbIE C HAXOXKICHHEM M€OMETPHUYECKUX BEIUYUH;
MMETh TpeACTaBIeHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTAaBHOM

JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.
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Yu4eOHblii Kypc «Ajaredopa»

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJJACC
KoaundecTBO
Ne | HaumenHoBanmue yacos
DJIeKTpPOHHbIe (LM(pPOBbIE)
n/ | pasnenos u rem B e o o0pa3oBaTejibHbIE PeCypChl
n MPOrpaMMblI cer &2 = P pecyp
o z = =
Z 2 &
Uccnenosauue https://www.yaklass.ru/p/algebra/10-
byHKIIHH ¢ klass/sinus-i-kosinus-tangens-i-kotangens-
1 22 1 X . . ; .
MIOMOIIILIO svoistva-i-grafiki-trigonometricheski -
MPOU3BOTHOM 10781
5 [TepBooOpazHas u 12 1
HWHTETpa
I'paduxn
TPUTOHOMETPUYEC https://resh.edu.ru/subject/lesson/4738/cons
3 KUX (DYHKITH. 14 1 pect/
Tpuronomerpuyec
KHE HEpaBEHCTBA
Mppaumonamuic, https://resh.edu.ru/subject/lesson/4155/cons
4 MoKa3aTellbHbIE U o4 1 ect/
norapudmudeckue pecll
HEpPaBEHCTBA
https://resh.edu.ru/subject/lesson/4115/cons
5 Kommrexcrpie 10 1 ect/149104/
quciaa pedll2
6 Harypanbubie n 10 1
LIEJIBIE YHCTIA
Cucremsbl
Eauzoﬁaiﬁiz;x http://mathege.ru/or/ege/Main
7 ppatto 12 1 http://www.rubricon.ru/
MMOKa3aTeNbHBIX U
Jorapu(pMUIECKIX
yYpaBHEHUH
3agaud ¢ https://resh.edu.ru/subject/lesson/4145/start/
8 16 1
rapamerpamu 111179
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9 BepostHocTs 1 34 1
CTaTUCTUKA
[ToBTOpEHME,
10 000011IeHNE, 16 1
CUCTEMaTH3aIUs
3HAHUI
OBUIEE
KOJIMYECTBO
YACOB 10 170 10
I[TPOTPAMME

YueOnslii kypc «I'eomeTpus»

11 kaacc
JJIeKTPOHHbIE
(uu¢posrbie)
N Kosan4yecTBo yacos oOpa3oBare/ibHbIE
11/_ HaumeHoBaHue pa3aeioB u pecypchl
I TeM NMPOrpaMmbl
Konrtpous
Bcero HbIE
padoThI
1 AHaIUTHYECKAasi TEOMETPUS 15 1
https://resh.edu.ru/subject/le
5 [ToBTOpEeHUE, 0600IICHNE 1 s . sson/2511/start/
cUcTeMAaTU3alys 3HaHUH https://resh.edu.ru/subject/le
sson/2036/start/
3 O0BEM MHOTOTPAaHHHUKA 17 1 www.online.prosv.ru.
http://www.shevkin.ru/?acti
4 Tena BpaieHus 24 1
on=Page&ID=709;
s [nomaay moBepXHOCTU U 9 . http://www.shevkin.ru/?acti
00BEMBI KPYIJIBIX TEJ on=Page&ID=709;
http://www.prosv.ru/info.as
6 JBrkeHust 5 1
px?ob_no=12802;
. [ToBTOpEHue, 06001mEeHNE U . 5 https://resh.edu.ru/subject/le
cucTeMaTu3alys 3HaHuH sson/4756/start/203542/
OBIIEE KOJIMYECTBO YACOB 102 8
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I10 ITPOTPAMME
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