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I[TOACHUTEJIbHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

JlaHHas mporpamma CIIy’)KMUT OCHOBAaHUEM Ul Y4YMTeNsl IO pa3paboTke paboueil mporpammsl IO
MaTeMaTHKe B Kjaccax, TJe pealnsyercs MyabTHUIpoduibHbIil yueOHbli iaH. B pasznene «Tematuueckoe
IUTAHUPOBAHUE» COZEP)KaHUE O0YUEHUsT CUHXPOHU3UPOBAHO Ul MapaJljIebHOIO N3Y4eHUs] 00yUYaroIUMUCs
npeaMera Kak Ha 0a30BOM, Tak W Ha YriayOJieHHOM ypoBHe. TMaTHueckoe IUIaHUPOBaHHE COCTABICHO IO
y4eOHbIM KypcaM «Ajrebpa M Hadajga MaTeMaTH4YEeCKOro aHanuza» U «leoMerpus». Y4eOHBIH Kypc
«BeposATHOCTP M CTAaTUCTHKa» HE MOXET OBbITh CHHXPOHM3UPOBAH, TaK KaK MMEET Pa3HOE IPEIMETHOE
coJiepKaHue, KOTOpOoe U3ydyaeTcsi B 00beMe OJMHAKOBOI0 yueOHOTO BPEMEHH.

CunxpoHu3upoBaHHas pabouyas mporpamma 1o ydeOHoOMy mpeamery «Marematuka» 0a3zoBOTO H
yriyonéHHoro ypoBHs s oOywaromuxcs 11 kiaccoB pa3paboraHa Ha ocHoBe DenepanabHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CpeaHero olmiero o0pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMUH, MPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, W TPAAULUNA POCCHICKOIO
oOpazoBanus. Peammsanuss mnporpaMMel  00€CIEYMBAET OBIAJACHUE KIFOYEBBIMH  KOMIIETCHIIUSIMH,
COCTAaBJIIIOLIMMHM  OCHOBY JUId  CAaMOPA3BUTUS U HENPEPHIBHOIO  OOpa30BaHMs,  LEJIOCTHOCTD
OOLIEKYJIBTYPHOT0, TUYHOCTHOT'O U NTO3HABATEJILHOTO PAa3BUTHS JINYHOCTU 00YUYaIOIINXCA.

B paboueii mporpamme yuTeHbl uien U moJjoxkeHus «KoHIenuuu pa3BUTHS MaTeMaTHYECKOTro
obpaszoBanusi B Poccuiickoit denepanuu». B COOTBETCTBUM C HAa3BaHMEM KOHIEMIUA MaTEMAaTHYECKOE
o0Opa3oBaHHe JIOJDKHO, B YAaCTHOCTHM, pellaTh 3ajady oOecrneyeHHss HEOOXOJMMOIo CTpaHe uvucia
BBIIIYCKHUKOB, MaTeMaTH4ecKas MOJrOTOBKAa KOTOPBIX IOCTATOYHA [yl MPOJOJDKEHUS oOpa3oBaHMs IIO
pa3JIMYHBIM HalpaBJICHUSAM, BKJIIOYas MIPEroiaBaHue MaTeMaTHKH, MaTeMaTUYeCKUe HCCIel0BaHus, paboTy
B cdepe HMHGDOPMAIMOHHBIX TEXHOJOTHH W Jp., a TaKkKe OOECIEeYeHHs IS KaKIOro OO0YyJaromIerocs
BO3MOXHOCTH JIOCTH)KEHHUSI MaTeMaTHYeCKOW MOJIrOTOBKHM B COOTBETCTBUU C HEOOXOJUMBIM €My YPOBHEM.
NMenHo Ha pelieHue 3TUX 3a7a4 HallelieHa paboyast mporpamma yriryojaéHHOrO YpOBHS.

B snoxy mudposoit Tpanchopmaiuu Bcex chep yenoBeUECKOW AEATENbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOoIled MaTeMaTH4ecKoW MOJIrOTOBKU. DTO 0OYCIOBIEHO
TEM, 4YTO B HAIM JHU PACTET YHUCIIO CHELUAIBHOCTEM, CBS3aHHBIX C HENOCPEICTBEHHBIM NPUMEHEHHEM
MaTeMaTUKH: U B cepe SKOHOMMKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIacCTsIX, U JaKe B TyMaHUTapHbIX
cdepax. Takum 00pa3oM, Kpyr o0ydaromuxcs, it KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM ITPEIMETOM,
dyHIaMeHTOM 00pa3oBaHHUs, CYLIECTBEHHO pacmupsiercsi. B Hero BXOAAT HE TOJIBKO oOydarommecs,
IUIAHUPYIOIME 3aHUMAaTbCcsd TBOPUECKOW M HCCIeloBaTelabckol paboToi B 00NAacTH MaTeMaTHKH,
UH(GOPMaTUKH, (U3MKH, SKOHOMUKH U B JPYrHX OO0JacTAX, HO W Te, KOMY MaTeMaThKa HYy>KHa s
UCIIOJIb30BaHUs B MPO(eCcCcHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTP MAaTEMAaTHKH OOYCIOBJI€Ha TeM, 4YTO €€ TMpeAMETOM  SIBIISIFOTCS
(dbyHaaMeHTalbHbIE CTPYKTYPhI HAIIErO MHUpa: MPOCTPAHCTBEHHbIE ()OPMBI U KOJMUYECTBEHHbIE OTHOLLICHMS,
(GyHKIIMOHAJIbHbIE 3aBHCHUMOCTH M KaTErOpUM HEOIpPeneIEHHOCTH, OT MPOCTEMIINX, YCBaUBaEMbIX B
HEMOCPEACTBEHHOM OIBITE, J0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOAMMBIX [UIi Pa3BUTUS HAYYHBIX H
TEXHOJOTMYECKUX HaeH. be3 KOHKpEeTHhIX MaTeMaTHYeCKHX 3HAHWW 3aTpyJHEHO MOHUMAaHHE NPUHIUIIOB
YCTPOMCTBA M MCIIOJIB30BaHUS COBPEMEHHOM TEXHUKH, BOCIPHUSATHE U HHTEpIpeTalus pa3HOOOpa3HOM
COLIMAJIbHON, IKOHOMUYECKO!, TOTUTHYECKON HHpopManyu, Manodh(eKTHBHA TOBCEIHEBHAS MTPAKTHYECKAs
NesTeIbHOCTh. Bo MHOTHX cdepax NpoQecCHOHANbHOM AeATENbHOCTH TPEOYIOTCS YMEHHS BBIOIHSATDH
pacuéThl, COCTaBIATH AITOPUTMBI, MPUMEHATH (HOPMYIbI, NPOBOJUTH TE€OMETPUUYECKHE H3MEPEHUS U
MOCTPOCHUS, YUTaTh, 00pabaThiBaTh, UHTEPIPETUPOBATh M MPEACTABIATH MH(GOPMAIMIO B BUAE TaONUI,
JUarpamm U rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapakTep cilydyailHbIX COOBITUH.

OnHOBpPEMEHHO ¢ paciIpeHreM cep MpUMEeHEeHHs MaTeMaTUKH B COBPEMEHHOM o0111ecTBe BCE Goee
BaXHBIM CTAHOBHUTCS MaT€MaTHYECKHH CTUJIb MBIILIECHUS, MPOSIBISIIOIINNICA B ONPEAeIEHHBIX YMCTBEHHBIX
HaBblKax. B mpouecce H3yyeHUs MaTeMaTUKU B apceHal NPUEMOB M METOJIOB MBILUICHHUS 4YEJIOBEKa
€CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHAYKLUS U JeAyKUus, o0OOIIeHHEe M KOHKPETHU3alUs, aHAIU3 U
CHHTE3, KJacCU(UKalUs U cHcTeMaTh3auus, aOcTparupoBaHue W aHajuorus. OOBEKTh MaTeMaTHYECKUX
YMO3aK/IIOYECHNUH, TPaBWJIa HMX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTMYECKHX IOCTPOCHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMEHHsI (OPMYJINPOBATh, OOOCHOBHIBATh U JIOKA3bIBATh CY)KICHHS, TEM CaMbIM



(GOpMHPYIOT JTIOTUYECKUI CTHIIb MBIIUICHUS. Benymias poib NpuHAICKUT MaTeMaTuke B (hOPMUPOBAHUU
ITOPUTMHUYECKOH KOMITIOHEHTHI MBIIIJICHUS U BOCIIUTAaHUN YMEHUH JeHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM,
COBEpPILIECHCTBOBATh M3BECTHHIE M KOHCTPYHMpPOBATh HOBbIE. B mporecce pemieHus 3agad — OCHOBBI JIJIS
OpraHM3aluy y4eOHOU AeATeNbHOCTH Ha YPOKAaX MAaTEeMaTHKH — Pa3BHBAIOTCS TBOPYECKAs M MPHUKJIATIHAS
CTOPOHBI MBIIIJICHHS.

OOyyeHne maremMaTHKe AaéT BO3MOXKHOCTH pa3BUBATh y YYAIIUXCS TOYHYIO, PAllMOHAIBHYIO H
UH(POPMATUBHYIO PeUb, YMEHHUE OTOMPATh HAauOOoJIee MOAXOIAIINE I3bIKOBBIE, CAMBOJIMYECKHE, TpapruecKue
CpenCTBa AJIs BRIPQKEHHS CYXKJICHUH M HArJISAJHOTO UX HPEICTaBICHNUS.

Heo0XoauMbIM KOMITOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBJSIETCS oOliee
3HAKOMCTBO C METOJIaMH ITO3HAHUS JCHCTBUTEIHLHOCTH, MPEICTABICHUE O IPEIMETE M METOJIC MAaTEMaTHKH,
€r0 OTJIMYHUSAX OT METOI0B €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MPUMEHEHHS MaTEMaTHKH
JUISL PEIICHNs] HayYHbBIX U NPUKIAIHBIX 33/1a4. TakuM o0pa3om, MaTeMaTnieckoe o0pa3oBaHne BHOCHT CBOU
BKJIa/1 B ()OpMHUpOBaHUE O0IEH KyIbTYphl YEIOBEKA.

H3y4yeHne MaTeMaTHKHU CIIOCOOCTBYET SCTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMAHHIO KPacOTHI
U U3AIIECTBA MATEMAaTUYECKUX DPACCYXKICHUH, BOCIHPHUATHIO TE€OMETPUYECKUX (OpPM, YCBOCHHUIO HJICH
CHMMETPHH.

[EJIN U3YUYEHMA YUEBHOI'O [TIPEJIMETA «MATEMATUKA»
[IpuoputernsiMu 1ensiMu 00yueHus marematuke B 10—11 kinaccax kak Ha 6a30BOM, Tak U Ha yriIyOJIEHHOM
YPOBHSIX SIBJISIOTCA:

— (QopmMupoBaHUE LEHTPAJIBHBIX MAaTEMaTHYECKUX MOHATUN (YMCIO0, BEIWYMHA, TE€OMETpUYECKas
durypa, mniepeMeHHas, BEpPOSTHOCTb, (YHKLHS), OOECIEUUBAIOLUMX IPEEMCTBEHHOCTh U
HNEePCHEKTUBHOCTh MaTEMATUYECKOT0 00pa3oBaHUs 00yJaroIInuXcs;

— MOJBEACHUE YYalUXCsl Ha JOCTYIIHOM JJIl HUX YPOBHE K OCO3HAHMIO B3aWMOCBSI3M MAaT€MaTUKU U
OKpY’KaIOIIero MUpa, MOHMMaHNE MaTEMAaTHKH KaK 4acTu O0ILel KyIbTyphl YeJIOBEUECTBa;

— Ppa3BUTHE UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yHalluXcsl, IO3HABATEIbHON aKTUBHOCTH,
UCCJIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTU MBILIUICHUS, MHTEpeca K U3y4€HHUI0 MaTeMaTHKU;

— (opmupoBaHre  (QyHKIMOHAIBHOW MaTeMaTHYECKOM TI'pPaMOTHOCTH: yMEHHUS paclo3HaBaTh
MaTeMaTHYECKUE aCMEKThl B peabHbIX )KM3HEHHBIX CUTYalMsX U MPH MU3YYEHUU OPYTUX y4eOHBIX
IPEIMETOB, NPOSBICHUS 3aBHUCUMOCTEM U 3aKOHOMEpHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
MaTEeMaTUKH M CO3/1aBaTh MAaT€MaTU4YECKUE MOJEIHN, NPUMEHSITh OCBOEHHBIM MaTeMAaTHUYECKUI
anmapar JUisl peleHUs IPaKTHKO-OPUEHTUPOBAaHHBIX 3a/ad, HHTEPIPETUpPOBaTb M OILIEHHWBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

OcHoBHBIE JMHHMM cojepkaHUs Kypca marematuku B 10—11 kmaccax: «Yucna M BBIUMCICHUS,
«Anrebpa» («Anredpanueckue BBIPAKEHHS», «YpaBHEHHs M HepaBeHCTBa»), «Hauama maremaTuueckoro
aHanmzay, «['eomerpusi» («I'eomerpuueckue QUrypsl U uX CBOWCTBa», «l3MepeHHe reomMeTpuyecKux
BEIMYMHY»), «BeposTHOCTh M cTaTuCTHKa». JlaHHBIE JUHUM Pa3BUBAIOTCS MapajUIeNbHO, Kaxjaas B
COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OHAKO HE HE3aBUCHUMO OJ[HA OT JIPYrod, a B TECHOM KOHTAaKTe U
B3auMoJieiictBun. Kpome 3Toro, mx oOBEAMHSET JIOTWYECKas COCTABISIONIAsA, TPAJUIMOHHO MHpHUCYIIas
MaTeMaTHUKe M [POHMU3BIBAIOIIAs BCE MaTeMaTMYeCcKhe Kypchl M COJAEp)KaTelbHbIE  JIMHHH.
ChopmynupoBannoe B dDenepaIbHOM roCyIapCTBEHHOM 00pa3oBaTeNbHOM CTaHAApTe CPEAHEro 0OIIero
o0pa3oBaHus TpeOOBaHUE «BIAJECHUE METOAAMHU JI0KA3aTeNbCTB, AJTOPUTMAMM PELICHUS 3aJad; yMEHHE
dopMynupoBaTh ONpEAETCHUs], AKCUOMBI M TEOPEMBl, INPHUMEHATh UX, IPOBOAUTH JOKa3aTelbHbIE
paccyXJeHHs B XOJIe PeLIeHUs 3a/1ay» OT HOCUTCS KO BCEM KypcaMm, a (opMHpoBaHHE JOTHUYECKUX YMEHUI
pacripenesisieTcst o BceM rojiaM o0y4eHHs Ha YpOBHE cpeHero oouiero o0pa3oBaHusl.

MECTO YYEBHOI'O IPEAMETA «MATEMATUKA» B YUEBHOM IIJIAHE
B cootBerctBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
o0rmiero oOpa3oBaHusl MaTeMaTHKa SBJSIETCS 00s3aTeIbHBIM MPEAMETOM Ha JAHHOM ypOBHE 00pa3oBaHUS.
Hacrosimieit paboueit mporpammoii mpeaycMarpuBaeTcsl u3ydeHue ydeOHoro mpenmera «Marematnka» B
pamMkax TpE€Xx Y4eOHBIX KypcoB: «Anredpa W Hayala MaTeMaTH4eCKOro asHammzay, «leomerpusy,
«BeposiTHOCTB U cTatucTHKay. @OpMUpPOBaHNE TOTHYECKUX YMEHHH OCYIIECTBISIETCS Ha MPOTSDKEHUH BCEX



JeT o0y4yeHus: B CTapIIeil MIKOJE, a 3JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPYKaHHME BCEX HA3BAHHBIX BBIIIE
KYpPCOB.

OCHOBHBIMU JTUHUSAMHU cOJiepkanus MaTeMaTuku B 10—11 kinaccax sBisitores: «Huciia 1 BBIMUCICHUS,
«Anrebpa» («AnreOpanueckue BbIpaKEHUS», «YpaBHEHUS U HepaBeHCTBa»), «Hawama MaremaTH4ecKkoro
ananmu3a», «l‘eomerpus» («I['eomerpuueckue QUryppl U UX CBOWCTBa», «M3MepeHHE T€OMETPHUYECKUX
BEIMUUHY), «BeposTHoCTh U craTucTHKay. ComepikareiabHble JIMHUN Pa3BUBAIOTCS MapaliebHO, KaXKaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTHMKOW, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOil, a B TECHOM KOHTAaKTe H
B3auMoeiicTBur. VX oObequHseT JIorMyeckas COCTABIISIONIAs, TPAJUIMOHHO MPUCYIAs MaTeMaTUKe U
NPOHM3BIBAIONIAS BCE MaTeMaTHYeCKUe Kypchl M coaepxarenbHble uHuu. CopmymnupoanHoe B PI'OC
COO TpebGoBaHue «BIAJCHHE METOJAaMHU JOKa3aTEeJIbCTB, AJITOPUTMAMHU pEUICHHs 3a7ady, yMEHUe
GopMynHpOBaTh ONpEAETCHUs, AKCHOMBI M TEOPEMBI, MPHUMEHATh UX, IPOBOAUTH JOKa3aTEIIbHBIC
paccyXJIeHUs B XOJI€ PEUICHHs 3aJ]au» OTHOCUTCS KO BceM yueOHBIM Kypcam, a (GopMHpOBaHHE JIOTHUECKUX
YMEHUH pacrpenensieTcs: 1o BCeM rojaM o0ydeHusl Ha ypOBHE CPEAHEro 00IIero o0pa3oBaHMs.

B yuebHomMm mnane Ha u3ydyenue mareMatuku B 10—11 kiaccax orBoauTCs 5 y4eOHBIX 4aCOB B HEJIEITIO
Ha 0a30BOM YpOBHE B T€UCHHE KaXKJIOTO rojaa oOydeHus, Bcero 350 yueOHBIX 4acoB, U 8 y4eOHBIX YacOB B
HEJIeIIO Ha YIUIYyOJIEHHOM YpOBHE B TE€UEHHUE KaxXI0ro rofa o0y4yenus, Bcero 560 ydeOHbIX 4acoB.

[INTAHUPYEMBIE PE3VYJIBTATHI OCBOEHU A YUEBHOI'O ITPEAMETA «MATEMATUKA»

OcBoenue yuyebHoro mpeamera «MaTemMaTHKa» JOJDKHO OOECeunBaTh JOCTH)KEHHE Ha YpPOBHE
cpeaHero oOmiero 00pa3oBaHUS  CIEAYIOIIMX  JMYHOCTHBIX, METANpPEeIMETHBIX W  TPEJAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

JINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOrpaMMbl  ydueOHOro mpeamera «MaremaTHKa»
XapaKTEepU3yIOTCSI:

I'paxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTBIO TPAXKJAHCKONW MO3UIMH OOYy4aroUIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCUIHCKOro oOllecTBa, NPEACTAaBICHHEM O MAaTeMaTHUYEeCKUX OCHOBaX (YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TPaKJAHCKOro 00IecTBa (BBIOOPHI, ONMPOCHl U Tp.), YMEHUEM
B3aMMOJICHCTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU M Ha3HAUCHUEM.

[TaTpuoTnueckoe BociuTaHue:

C()OPMHUPOBAHHOCTBIO POCCUMCKON TPaKAAHCKON MIEHTUYHOCTH, YBa)XEHUS K NpPOILIOMY U
HACTOALIEMY PpOCCHIICKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHMSIM POCCUHCKUX
MaTEMAaTUKOB U POCCUICKOM MaTeMaTHUYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHUN B JIPYIHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHHEM JYXOBHBIX II€EHHOCTEH POCCHMCKOro Hapoja; c(pOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMs, HTHUYECKOTO IOBEACHHUS, CBS3aHHOIO C IMPAKTUYECKMM IPUMEHEHUEM JOCTHKEHUN HayKu U
JeSTENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYMBOIO OYIyIIEro.

DcTeTndecKkoe BOCIIUTAHNUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas 3CTETUKY MaTEeMaTHMYeCKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3ajiay, pelIeHul, pacCyKIeHUI; BOCIPUUMUNBOCTBIO K MaTEMaTUYECKHM aCMEKTaM pPa3IMuHbIX
BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO yYMEHHUS MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3/I0pOBOTO H
6e3omacHoro oOpas3a >KM3HM, OTBETCTBEHHOTO OTHOILEHHUS K CBOEMY 3/0pOBBIO (30pPOBOE NHTaHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUA M OTIbIXa, pPEryiaspHas (¢u3nyeckas aKTHUBHOCTB); (PU3MUECKOro
COBEPLICHCTBOBAHNUS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AESITEILHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM LEHHOCTH TPYAOIIOOWS; MHTEPECOM K pPa3IMYHbIM cdepam
npoecCuOHANBHOM JesITENbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM COBEpPIIATh
OCO3HAHHBII BEIOOP Oymymiel mpoecCuu 1 peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI, TOTOBHOCTHIO
U CIOCOOHOCTBHIO K MaTeMaTHYeCKOMY O0Opa30BaHHIO W CaMOOOpPa30BaHUIO Ha MPOTSKEHUHM BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH MPAKTHYECKUX 3a7a4 MaTEeMAaTUUECKOW HANPaBIEHHOCTH.



DKOJI0rM4ecKoe BOCIIUTAHUE:!

Cc(OPMHUPOBAHHOCTBIO HKOJIOTMUECKON KyJIbTYphl, IOHUMAHUEM BIUSHUS COLIMATBHO-3KOHOMUYECKUX
IPOIIECCOB HA COCTOSIHME MPHPOJHOW W COLMAIBHOW Cpeabl, OCO3HAHMEM TIJI00AIBHOTO XapakTepa
9KOJIOTUYECKUX IPOOJIeM; OpUEHTalMe Ha MPUMEHEHHE MAaTeMaTHYeCKMX 3HaHMU JUIsl peleHMs 3a7ad B
o0jacTu OKpyXarolleW cpenbl, MJIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HMX BO3MOMKHBIX IHOCIEACTBHM Ui
OKpY’Karollen cpeabl.

LlenHOCTH HAayYHOTO ITO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
¥ OOILIECTBEHHOM MPAKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HaAyKH KakK c(epbl YeTOBEUECKON JAEATEIbHOCTH,
9TanoB €€ pa3BUTHS U 3HAYMMOCTU Ui PA3BUTUS LUBWIM3ALMM; OBJIAJCHUEM S3bIKOM MaTEMaTHKU U
MaTeMaTUYECKON KYyJIbTYpOH KaK CpPEICTBOM IO3HAHMS MHUPA; FTOTOBHOCTBIO OCYIIECTBIATH IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO €SI TeIbHOCTh HHANBUYaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATDI

MeramnpeamMeTHble  pe3yibTaThl OCBOGHMS NpOrpaMMbl yuyeOHOro mpeamera «MaTemaTukay
XapaKTEpU3YIOTCSl OBJIAJICHUEM YHUBEPCAJIbHBIMU II03HABATEJIbHBIMU JEUCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMH JIEHCTBUSMH, YHUBEPCATIbHBIMH PETYIATUBHBIMU 1EHCTBHAMU.

1) YHUBepcalbHBIE TI03HABATENIbHBIC JCUCTBHS, oOecrmeunBaroT (opMupoBanue 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB 00yUaromuxcsi (0OCBOGHHE METOJ/I0B ITO3HAHMS OKPY’KAIOIIEro MUpa; MPUMEHEHHUE
JIOTUYECKHX, UCCIIEIOBATEILCKUX ONepaluii, yMeHuit paborarb ¢ uHpopManuei).

ba3oBele nornyeckue aelcTBuUs:

— BBIBIIATh U XapaKTEpU30BAThb CYIIECTBEHHbIE IPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB, IOHSITHMH,
OTHOLICHUN MEXy NOHATUAMHU; (POPMYJIMPOBATH ONPEAEICHUS MOHATHI; yCTaHABIMBATh CYIIECTBEHHBIH
IpPU3HAK KilacCU(UKaLMU, OCHOBaHUS [l 0000IIEHUs U CPABHEHHUS, KPUTEPUHU MPOBOAMMOTIO aHAIN3A;

— BOCTIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAMUTEIbHBIE U OTpUIATEIIbHBIC,
€/IMHUYHbIE, YaCTHbIE U OOIINE; YCIOBHBIE;

— BBIABIIATh MaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aHUMOCBS3M M NPOTHBOpeuHs B (akrax, JaHHBIX,
HAOMIOJIEHUSAX M YTBEPXKACHMSIX; IMpenjaraTb KpPUTEpUU JJisi BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

— JienaTh BBIBOJBI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, E€AYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

— MPOBOJIUTH CAMOCTOSITEIILHO JOKa3aTeIbCTBa MATEMATHUECKUX YTBEPKACHUHN (TIPSIMBIE U OT IPOTUBHOTO),
BBICTPauBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBI;

— BBIOMpATh crnoco0 penieHus y4eOHOH 3ajauM (CpaBHMBATh HECKOJBKO BapUAHTOB pEIICHUs, BHIOMpPATH
HauboJee MOAXOAIIUI C yUETOM CAaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCcKue AEUCTBUS:

— HCIOJb30BaTh BOIPOCHI KakK HMCCIIEAOBATEIbCKUNH HWHCTPYMEHT IMO3HaHUS; (OPMYyIHUPOBATH BOIPOCHI,
buKcupymoue NpoTUBOpeyre, NpodieMy, YCTaHaBIMBaTh KICKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

— MPOBOJUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIA DJKCIEPUMEHT, HCCIIEIOBAaHUE 110 YCTaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHMs, MpPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMH, IIPOLIECCAMU;

— CaMOCTOATENBbHO (HhOpMYyNIMpOBaTH 000OIIEHNS U BBIBOJIBI IO pe3ysibTaTaM MPOBEAEHHOTO HAOIIOAEHUS,
UCCIIE/IOBaHMsI, OLIEHUBATh JJOCTOBEPHOCTb MOJIYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUI;

— TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmanueii:

— BBIABJIATh JeQUUINUTH MH(OPMAIMK, JaHHBIX, HEOOXOIMMBIX JJIs OTBETa HAa BOIPOC M AJS PELICHHS
3ajauy;

— BbIOMpaTh MHPOPMALMIO U3 MCTOYHHUKOB DPA3IUYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO PA3IMYHBIX BUJIOB U ()OPM MPEICTaBICHUS;



— CTPYKTYpUpPOBaTh HHPOPMALIUIO, IPEJICTABIATE €€ B pa3IMYHbIX (hopMax, HIUTIOCTPUPOBATH rpaUIEeCKH;
— OLEHUBATh HAIEKHOCTh UH(POPMAIIUU TI0 CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) YHuBepcaabHble KOMMYHHKATHUBHBIC  JICHCTBUsA, 0OecreYrBarOT  C(HOPMHUPOBAHHOCTH
COIIMATTLHBIX HABBIKOB 00OYYAIOIIUXCSI.
OO01enue:

— BOCIPUHUMATH U (DOPMYIIHPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU U IEISIMU OOIICHHUS,

— $SICHO, TOYHO, 'PAMOTHO BBIP@XKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaxX, JaBaTb
MOSICHEHUS 110 X0y PEIICHUS 33]1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN PE3ysbTaT;

— B XO0/JIe 00CyX]IeHUs 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK1aeMOi TeMbl, MPOOIEMbI, pelaeMoii 3a1auu,
BBICKA3bIBaTh UJIEU, HAllEJICHHbIC HA MIOUCK PEILICHUS;

— COIOCTAaBIISITh CBOU CYXKJICHUS C CYKJICHUSMHU JIPYTHX YYaCTHUKOB JMAJIora, OOHAPYKHBATh Pa3IUINC U
CXOJICTBO ITO3UIIHT;

— B KOPPEKTHOM hopme HhopMynupoBaTh pa3HOTIaCHs, CBOU BO3PAKEHUS;

— TPEACTABIIATH PE3YyJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS, TIPOCKTA;

— CaMOCTOATEIBHO BBIOMpaTh (OpPMAT BBICTYIUICHUS C YYETOM 3ajad Mpe3eHTAlMH W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpynHUYECTBO:

— TOHUMAaTh M WCIOJIb30BaTh MPEHMMYIIECTBA KOMAHIAHOW M WHIUBUIYAIBHOW paOOThl MPU PELICHUU
y4eOHBIX 3a7a4;

— MpPUHUMATh IeJb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW paboThI,
pacnpenensiTh BHUIbI padoOT, AOrOBApUBATHCS, OOCYXKIaTh MPOILECC M pe3yibTaT paboThl; 0000IIaTh
MHEHHS HECKOJBKUX JIIOICH;

— Y4acTBOBaTh B IpyHHoBbIX (opmax paboTsl (0OCyxaeHus, 0OMEH MHEHHH, «MO3TOBbIE IITYPMbBI» U
WHBIC),

— BBINIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOM JCHCTBUS C JPYTUMHU UJE€HAMU KOMAaHJbBI;
OIICHMBATh KAa4yeCTBO CBOET0 BKJIaJAa B OOMIMA MPOAYKT MO KPHUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcalbHble perysITHBHbIC IEHCTBHS, 00ecredynBalOT (HOPMHUPOBAHHE CMBICIOBBIX

YCTaHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

— COCTaBJISITh IUIAH, QJITOPUTM PEIICHMs 3aJadH, BbIOMpATh CIIOCOO pEIIeHUS C Y4ETOM HMEIOIINXCS
pecypcoB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApPUAHTHI PEIICHUI C
yu€TOM HOBOI MH(OpMAIIUH.

CaMOKOHTpOJIb:

— BIIaJIeTh HABbIKAMHU T[I03HABAaTENbHOW pedIeKCMM KaK OCO3HAHHSA COBEPIIAEMBbIX JIEHCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB;

— BIAJCTh CIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yibTaTa PelieH!us MaTeMaTHUeCKOM
3a/1auu;

— TIPEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUM 33Ja4l, BHOCUTh KOPPEKTUBHI B
JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, [AHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

— OIIEHUBATh COOTBETCTBHE pe3yJbTaTa IENU U YCIOBUSM, OOBSICHATH MPHUMHBI JOCTHKCHHUS WU
HEJOCTH)KCHUS PE3yIbTAaTOB JACSITEILHOCTH, HAXOAUTh OIMNOKY, AaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3VJIbTATHI
[IpenMeTHbIe pe3ynbTaThl OCBOEHUS pabodell CHHXPOHU3HPOBAHHOW pabodell mporpamMmbl 10 MaTEMAaTHKE
npeacTaBieHsl st 11 kimacca B paMkax KypcoB «Anrebpa u Havana aHaiauza» u «I'eometpusi».
CUHXPOHU3NPOBAHHAS ITIPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» JIJISI BA3OBOI'O U YIJIYBJIEHHOI'O YPOBHE
HEJN U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnrebGpa u Hauana MaTeMaTHYECKOIO aHaJIM3a» SIBJSIETCS OJHUM W3 Haubosiee 3HAUUMBIX B

porpaMMe CTapIIel MIKOJIbI, TOCKOJBKY, C OJJHOW CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAIbHYIO 0a3y s



U3y4YCHHS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C Ipyroil CTOPOHBI, (POPMHUPYET JOrHYecKoe U abCTPaKTHOE
MBILIJICHHE YYaLIUXCS HAa YPOBHE, HEOOXOAUMOM ISl OCBOCHUS MH(OPMATHKH, OOIECTBO3HAHUS, UCTOPHUH,
CIIOBECHOCTH M JAPYTUX IOUCLMIUIMH. B paMkax IaHHOro Kypca ydaliuecs OBJa/JE€BAalOT YHHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyIHPYyeT CBOU JOCTHKEHHS B MaTeMaTHUECKON (opMe.

Kypc anreOpel 1 Hauan MaTEMaTUYECKOIO aHAIM3a 3aKJIabIBAET OCHOBY JIJISl YCIEIIHOTO OBJIAJICHUS
3aKOHaMM (U3MKH, XUMHM, OHOJOIMH, NOHUMAaHMUS OCHOBHBIX TEHJCHIMH pa3BUTHs SKOHOMUKH U
OOIIECTBEHHON JKM3HU, IO3BOJIICT OPUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCII0JIb30BaTh UX Ul JalbHENIIEero 00pa3oBaHus U B TOBCEIHEBHOM *HU3HU. B Toxke
BpeMsl OBIIJICHHE aOCTPAaKTHBIMU M JIOTHYECKH CTPOTMMH KOHCTPYKLMSMH ainreOpbl U MaTeMaTHYECKOTO
aHalu3a pa3BUBAaeT YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WMCTUHHOCTb, JOKa3bIBaTh
YTBEP)KICHHUS C TOMOIIBIO HWHAYKIUH U pacCy)KIaTb JCIyKTUBHO, HCIOIb30BaTh OOOOIIEHHE U
KOHKPETHU3aLHI0, a0CTparupoBaHUe U aHAIOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILIICHHE.

B xone nzyuenus kypca «Anredpa u Hauaia MaTeMaTUYeCKOr0 aHAJIM3ay yYaIluecs MOIy4aroT HOBBIH
OMBIT peIleHUs] NPUKIIAJHBIX 337a4, CAMOCTOSTEIBHOIO IMOCTPOCHUSI MaTEMaTHUECKUX MOJEEH pealbHbIX
CUTyallul, MHTEpPIpPETAlUN IOJyYEHHBIX pELIEHUIN, 3HAKOMSTCS C [pUMEpaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B NMPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAOLIMMHCA MAaTEMAaTHUYECKUMHU OTKPBITHAMU U UX
aBTOpaMH.

Kypc o6nagaer 3HaunTENbHBIM BOCIUTATEIbHBIM MOTEHLIMAIOM, KOTOPBII peaqu3yercss Kak udepes
y4eOHBII MaTepual, cCocoOCTBYIOUIHNA (OPMUPOBAHIIO HAYYHOTO MUPOBO33PEHHS, TaK U Yepe3 CrenupuKy
y4eOHOI JeATesIbHOCTH, TpeOyrolel MPOAOKUTEIbHON KOHIIEHTPAlMd BHUMAHHUS, CaMOCTOSTEIIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYEHHBINH PE3yJIbTaT.

B ocnoBe wMmeronuku oO0ydeHus anredpe M HayalaM MaTeMaTU4YecKOro aHaiMu3a JIeKUT
JeSATEIbHOCTHBIN MPUHIUI O0yUEHUSI.

B crpykrype kypca «Anredpa u Hayajla MaTeMAaTHYECKOIO aHAJIN3a» MOKHO BBIJICIUTh CIIEIYIOLIIE
coJiep)KaTeNbHO-MeToAnueckre JuHUU: «CTeneHb CpalMoOHAIbHBIM TOKa3aTesneM», «Jlorapudgmuueckas
¢bynkuus», «Tpuronomerpuueckue QyHkuum», «Hagama wmaremaruuyeckoro aHanmuza», «CHCTEMBI
ypaBHEHU». Bce ocHOBHBIE coepKaTeIbHO-METOAMYECKNE JIMHUU HW3Y4alOTCsl HA MPOTSKEHUU ABYX JIET
o0y4yeHHs B CTaplIe MIKoJe, ECTECTBEHHO JOMOJHSA IPYT Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH
U pazgenamMu. MoXHO ¢ yBEpEHHOCTBIO CKa3aTh, YTO JAHHBINA KypC SBIISE€TCS WHTEIPATUBHBIM, MOCKOJIBKY
o0beuHseT B cebe cojaep)kaHHe HECKOJbKHX MaTeMaTH4YecKMX MAMCHUIUIMH, TaKUX Kak aure0pa,
TPUTOHOMETPHSI, MAaTEMAaTUUYECKUI aHAJIN3, TEOPHsI MHOXKECTB, MaTeMaTuyeckas joruka u jp. Ilo mepe Toro
KaK yyalluecsl OBJaJeBaloT BCE 0Oojiee MIMPOKUM MaTeMaTHYECKMM amlmapaToM, Y HHMX IOCIEOBaTENIbHO
dopMupyeTcss U COBEpIICHCTBYETCS YMEHHE CTPOMTH MaT€MaTH4EeCKyl0 MOJeNb pEealbHOM CHUTYyalluH,
NPUMEHSATh 3HaHUS, IOJTy4YE€HHBIE IPU U3YUYEHUH Kypca, Ul pelIeHUs] CAMOCTOSTEIbHO C(hOPMYITMPOBAHHOM
MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATh CBOM OTBET.

CornacHo yuyeOHomy muaHy B 11 kjacce wu3ywaercs yueOHBIH Kypc «Anrebpa M Hadajia
MaTeMaTUYeCKOTO aHaju3a», KOTOPBI BKIIIOYAaeT B ce0s CIEAYIOIIUE OCHOBHBIE pa3/ieibl COJAEPKaHUS:
«Yucna u BEIMUCICHUS», «Y paBHEHUS U HepaBeHCTBa», « DyHKIMM U Tpadukmny, «Hauana MmaTeMaTH4eckoro
aHaIn3a.

B yuyeOHOM 1ulaHe Ha M3y4yeHHE Kypca aireOpbl M Hadal MaTeMaTHYeCKOro aHajlu3a Ha 0a30BOM
ypOBHe oTBOANTCS 3 YUeOHBIX Yaca B Hefelto, Bcero—102 ydeOHbBIX YacoB.

Ha uzyuenue yriy0JéHHoro kypca anreOpbl ¥ Hadan MareMaTuueckoro ananusza B 10 orBoautcs 4
y4eOHBIX Yaca B HEJETIO B TEUCHHE KaXKIOTO rojja 00ydeHus1, Bcero — 136 y4eOHBIX YacoB.

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHW S CUHXPOHU3UPOBAHHOM
[TPOI'PAMMBI 3A KYPC 11 KITACCA

OcBoenne yueOHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOro aHajln3a» Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JTOJDKHO OOECIeunBaTh JOCTHKEHHE CIEAYIOIUX IMPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB:
ba3oBblii ypoBeHb
Yucna v BBIYKCICHUS

—  OmnepupoBaTh NOHATHAMM: HATYpaJIbHOE, LIEI0E YUCIIO; UCIOIb30BATh MPU3HAKU AETMMOCTH LEJIbIX
qHCcell, Pa3JIoKEHHE YUCIIa Ha MPOCThIe MHOXKUTENN AJIs PELIeHUs 3a/1a4.



—  OmnepupoBaTh NOHATHEM: CTENIEHD C PAIIHOHAIBHBIM TIOKA3aTEIEM.

—  OnepupoBaTh NOHATUAMMU: JOrapuU(pM YKUCIIa, JECATUYHbIE U HATYpaJIbHbIE JOrapH(pMBbI.
VYpaBHEHMsI U HEpAaBEHCTBA
— [IpuMeHSATH CBOWCTBA CTENEHU Ui MPeoOpa3OBaHUs BBIPAKCHUN; ONEPUPOBATH IOHATHIMHU:
NOKa3aTeJbHOE YPaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THUIBI IOKA3aTEIbHBIX YypPaBHEHHUU W
HEpPaBEHCTB.
— BoimonHATe mpeoOpa3oBaHusl BBIPAKEHUN, COIACPKAIIUX JIOTapu(MBL; ONEPUPOBATH MOHATHIMHU:
Jorapu(pMHUECKOE YpaBHEHHE W HEPABEHCTBO; pPelIaTh OCHOBHBIC THIBI JIOTApU()MUUECKUX YpAaBHEHHN H
HEpPaBEHCTB.
— HaxoauTp pemeHust mpocTeHIMX TPUrOHOMETPUIECKUX HEPABEHCTB.
— OmnepupoBaTh HMOHATHSAMH: CHCTEMa JMHEHHBIX YpaBHEHHMU M €€ PELICHHE; MCIIOIb30BaTh CHCTEMY
JMHEWHBIX YPaBHEHHM ISl PELICHUs IPAKTUIECKUX 3a/1a4.
— HaxoauTs penienus npocTelimx cucTeM U COBOKYITHOCTEH palliOHaNbHbBIX YPaBHEHUI U HEPABEHCTB.
— MogenupoBaTh pealibHbIe CUTYAllMM Ha S3bIKE aIreOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA W CHCTEMBI MO YCJOBHIO 3aJlaud, HCCJIENOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
anmapara ajureopsbl.
@yHKIMH U TpaduKu
— OnepupoBaTh NOHATHAMU: MepUOJHUEcKas QYHKIMS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKU
IKCTpeMyMa (pyHKIMH, HanOoJIbllee U HaUMEHblIee 3HaueHUsI (YHKIIUU Ha IPOMEXYTKE; UCIOJIb30BaTh UX
JUTSL UCCIIeTOBaHMS (DYHKITHH, 33JaHHON TPapUKOM.
— OnepupoBaTh MOHATUAMH: TpaUKHU IOKa3aTENbHOU, JIOrapu(PMHUUECKOH M TPUTOHOMETPHUUECKUX
GyHKUuH; M300paXkaTh UX Ha KOOPAMHATHOM IUIOCKOCTH M MCIIOJB30BaTh Ul PELCHHs] YpaBHEHUH u
HEpPaBEHCTB.
— N300pakaTh Ha KOOPJMHATHON IIOCKOCTH I'padMKU JUHEWHBIX YPAaBHEHUM U MCHOJIB30BATh MX JUIS
pEeLIeHNs CUCTEMBI JTMHEHHBIX YPAaBHECHHH.
— Hcnonp3oBate rpaduky QyHKIHIA U1 ICCIIETOBAHUS IPOIIECCOB U 3aBHCUMOCTEH U3 IPYTUX YIeOHBIX
JVICTIATUTHH.
Hauana MmaTemaTtuueckoro aHanusa
— OnepupoBaTh TOHSATHSIMHU: HENpepbiBHAS (DYHKIWS;, Tpou3BoaHAs (YHKIHW; HCIOIB30BATh
reoMeTpUUecKUil 1 (PU3NYECKUI CMBICII IPOM3BOIHON I pelLIeHus 3a1ay.
— HaxoanuTs npon3BOAHbIE DIIEMEHTAPHBIX (DYHKIINH, BEIYUCIISATE POU3BOIHBIE CYMMBI, TIPOU3BEICHUS,
YacTHOTO (QyHKIUI.
— Vcnonb30BaTh MPOM3BOJIHYIO U HCCIEAOBAaHUS (YHKIHMHM HAa MOHOTOHHOCTh U AIKCTPEMYMBI,
OPUMEHSTH Pe3yIbTaThl UCCIEA0BAaHMS K TOCTPOEHUIO TPa(UKOB.
— Vcnonp30BaTh MPOU3BOJHYIO JUTSI HAXOXKICHHS HAMITYUIIETO PEHICHUS! B MPUKIAHBIX, B TOM YHCIE
COIMATIbHO-9KOHOMUYECKHX, 3a/1a9aX.
— OnepupoBarh MOHATUAMU: TIEpPBOOOpA3HaAs U MHTErpall; MOHUMATh T'€OMETPUUYECKUI U (PU3NYECKUNA
CMBICJI HHTETpaa.
— Haxomute mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINI; BRIYACIATH HHTErpal o ¢popmyine Herorona—
JletiOHMIIA.
— Pemrate npukiagHele 3a7a4u, B TOM YHUCIE COLMATbHO-3KOHOMUYECKOTO U (PU3HUUECKOT0 XapakTepa,
CpeACTBaMU MaTeMaTHYECKOrO aHaN3a.

Yriy0JieHHBbI YPOBEHb

Yucna u BBIYUCICHUS
— CB000/THO OTIEpUPOBATH MOHATUSIMU: HATYPAITBHOE U I[EJI0€ YUCII0, MHOJKECTBA HATYPATbHBIX H IEITBIX
YHCeJT; UCII0JIb30BaTh MpU3Haku JenuMocty nenbix yucen, HOJ[ u HOK HarypanbHBIX 4ncen A peleHus
3ajjay, IPUMEHATh ArOpUT™M EBKinza.
— CB00OO/HO OmNEepHpOBaTh IMOHATHEM OCTAaTKa IO MOJIYJIO; 3alKChIBaTh HATypaJlbHBIE YHUCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS.
— CB0OOHO ONEpHPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUICKCHBIX YHCEI;
NPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckodl M TPUTOHOMETPUUYECKOW (opme, BBINOIHATH



apudMeTHUECKUE OTNepalii ¢ HUMU U H300pa)xxaTh Ha KOOPAMHATHON TIOCKOCTH.
VYpaBHEHMSI U HEPABEHCTBA
— CB00OHO OmEepHpOBaTh MOHATUSAMHU: HpPpAMOHAIBHBIC, IOKa3aTelbHbIE M JOTapu(pMHUUYECKHE
HEPABEHCTBA; HAXOJUTh X PELICHUS C IIOMOILIBIO PABHOCUIIBHBIX IIEPEXO0B.
— OcymiecTBIATh 0TOOP KOPHEH MPH PEIIeHUN TPUTOHOMETPHUECKOTO YPAaBHEHHUS.
— CB00OHO OmMepUpOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAUMBIE
(bopMyIIbI UTS pelIeHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB.
— CB0oOOHO oOmnepupoBaTh MOHATHSAMU: CUCTEMA M COBOKYIIHOCTb YpPaBHEHHH U HEPaBEHCTB;
PaBHOCHUJIBHBIE CHUCTEMBI M CUCTEMBI- CIIEICTBHUS; HAXOAWUTH PELICHUS CHCTEMBl U COBOKYIHOCTEH
palnMoHaTBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB.
— Pemars paloHalbHBbIE, UppalOHAIIBHBIE, IIOKa3aTelbHbIE, JorapupmMuyecKue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U IIapaMETPBI.
— [TpumensTe rpaduveckue METOIbI JJISi pEIICHUS YpaBHEHHMH M HEPaBEHCTB, a TaKXKe 3ajad C
napaMeTpami.
— MogenupoBaTh peajibHble CUTYallMM Ha fA3bIKe alreOpbl, COCTABIATh BBIPAKEHUs, YpaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 33JayH, UCCIEI0BaTh ITOCTPOCHHBIE MOJEIN C HUCIIOJIb30BAaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh MTOJYyYEHHBIH pe3yibTar.
OyHKIMH U TpaQuKH
— Crpouth rpaduku KOMOO3MLIMU (YHKIHUNA C HOMOIIBIO 3JIEMEHTAPHOI'O HMCCIEIOBaHUSA U CBOMCTB
KOMITO3UIIUH IBYX (DYHKLUH.
— Crpouts reomeTpuyeckue oOpas3sl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH.
— CB000IHO ONIepUPOBATH MOHATUSAME: TPAQUKHA TPUTOHOMETPUIECKUX (PYHKITHIA.
— [TpumeHsaTh PYHKIUH UIT MOJCIUPOBAHUS U UCCIIEIOBAHUS PEATHHBIX IPOIIECCOB.
Havana marematnueckoro aHanusa
— Vcnonb30BaTh NPOU3BOIHYIO AT MCCIEI0BaHUS (YHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI.
— HaxoauTe HanbosblIee 1 HaMMEHbIIee 3HaueHUs! (PYHKIIMM HEPEPBIBHON Ha OTpE3Ke.
— Hcnonb30BaTh NPOM3BOAHYIO JJII HAXO0XK/IECHUS HAWIYUIIEro perieHHs B MPUKIAJHbIX, B TOM YHCIE
COLIMAJIbHO-?KOHOMMYECKUX, 3ajadax, Jid OIpeleseHUs] CKOPOCTH U YCKOPEHHs Ipolecca, 3aJaHHOIo
bopmynoit unm rpadukom.
CB000/IHO OmEepUpOBaThH MOHATUSAMU: MIEPBOOOpa3Hasi, ONpeAeNEHHBIN UHTETPpall; HAXOAUThH MEPBOOOpa3HbIE
3JIEMEHTapHBIX PYHKIMN U BBIUUCISTH UHTErpai rno popmyine HetoTona — Jleitbuua.
HaxoauTe niomaau miockux Guryp 1 00bEMbI TeJ ¢ HOMOIIBIO HHTErpaa.
HmeTs npencTaBieHue 0 MaTeMaTHYeCKOM MOJIEIMPOBAHUHU Ha MpUMeEpe cocTaBiIeHUs U depeHInanbHbIX
YpaBHEHUM.
Pemarts npuxiagHbple 3a7ayd, B TOM YHCJIE COLMAIbHO-3KOHOMMUYECKOTO M (PU3MYECKOro XapakTepa,
CpeICTBAaMHU MaTeMaTUYECKOTO aHAIN3a.
COAEPXAHUE YUYEBHOI'O KYPCA «AJI'EGPA 1 HAYAJIA MATEMATHUYECKOI'b
AHAJIM3A» 11 KIIACC
ba3oBrlil ypoBeHb
Yucia v BbIYUCTICHUSA.
Hatypanbnble u nensie uncina. [Ipu3Haku 1€1MMOCTH LIETBIX YUCEN.
CreneHb ¢ pallMOHAIBHBIM TTOKa3atesieM. CBOMCTBA CTETICHMU.
Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.
YpaBHeHUsI M HEPABEHCTBA.
IIpeoOpa3oBanue BeIpaXKEHUN, COAECPIKAIINX JIOTAPU(MBI.
[IpeoOpa3oBanue BbIpaxXeHUI, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.
IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuuecke ypaBHEHHs 1 HEPABEHCTBA.
CucreMbl JIMHEHHBIX ypaBHEHHH. PemieHue mpuUKIagHbIX 3a7ady C MOMOIIbIO CHUCTEMbI JIMHEHHBIX
YpaBHEHUM.



CucreMsbl 1 COBOKYITHOCTU PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNE ypaBHEHHMH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3alad M 3ajad W3
pa3nuyHbIX 001acTeil HAYKH U PEeAbHOM KU3HHU.
DOyHKIUM U rpaduku.

Oynkius. Ilepuognueckue ¢yHkuuu. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U
MUHUMYMbI QyHKIMU. Hanbosbliee 1 HauMeHbllee 3HaueHUe (QyHKIIUHM Ha IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'paUKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YyHKIMHA A UCCIEIOBaHMS IPOLECCOB U 3aBHUCUMOCTEH, KOTOpbIE
BO3HHKAIOT IPH PELICHUH 3a7a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.
Havaja MaTeMaTH4eCKOro aHAJIH3A.

HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JIJIsl pEIICHHUS] HEPABEHCTB.

IIpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gpu3NIECKUl CMBICI TPOU3BOAHOM.

[IpousBomHbie dreMEHTAapHbIX GYHKOUHA. DOpMyNIbl HAaXOXAEHUS IPOU3BOAHON  CyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeHeHue mNpoOU3BOAHOM K HCCIENOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenne HauOoJIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne POU3BOJHON UL HAXOXKIACHUS HAWIY4lIETrO PELICHUs B NPUKIAJHBIX 3aJadax, s
OIIpeIeNIEHUs] CKOPOCTH IpoLecca, 3a1laHHOro (JopMyJIoi WU rpadukoM.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

Wuterpan, ero reomeTpudeckuil M (uznyeckuil cmbici. Bbluncnenue uHTerpaia mo ¢opmyse
Herorona—JleitOnuna.

Yri1y0/1eHHbBIH YpOBeHb

Yucsia 1 BLIYUCICHUSA.

Hatypanbuble u nensie uncna. [IpuMeHeHrne NPU3HAKOB AETUMOCTH LIETBIX YHUCEN, HauOOJbIIMMA
obmmit nenmurens (nanee — HOJl) u Hanmmenbiiee obmee kpatHoe (nanee -HOK), ocraTtkoB mo momyito,
anroputMa EBKinia i pemeHus 3aa4 B HEeNbIX YUCIaXx.

KommekcHble uncna. Anredpandeckast 1 TpPUroHOMeTpuyeckast (POpMbl 3aIIUCH KOMIIEKCHOTO YHUCTIa.
ApudmeTrnueckue omnepanuy ¢ KOMIUIEKCHBIMH 4uciamMu. M300pakeHue KOMIUIEKCHBIX 4YHCENl Ha
KoopAuHaTHOH 1utockocTH. dopmysia Myaspa. KopHu N-oii ctenenu u3 KoMIuieKCcHoro uucina. [Ipumenenue
KOMIUIEKCHBIX YMCEJ Ul pelieHus (PU3HMUECKUX U FTeOMETPUUECKUX 3ajau.

YpaBHeHHS U HEPABEHCTBA.

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C MOMOIIBI0O TPUTOHOMETPHUECKOU OKPYKHOCTH.
Pemenune TpuroHoMeTpMUECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHbIE METOJIbI pEIIEHUS CHCTEM U COBOKYMHOCTEH pallMOHaJIbHBIX, HpPPALMOHAIbHBIX,
NOKa3aTeIbHbIX U JIOTapu(MUUECKUX YPAaBHEHHH.

VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpuMeHeHNEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTHMYECKHMX 3a1ad M 3a7ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peaIbHOM JKU3HH, MHTEPIIPETAIHS TOTYYEHHBIX PE3yIbTaTOB.

DYyHKUUH U TPauKH.

I'paduk kommosunmu QyHkumidi. ['eomerpuyeckue o00pa3bl YypaBHEHHMM U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKH.

I'paduueckue MeTOABI pelIeHNs] ypaBHEHUI 1 HepaBeHCTB. | paduueckne MEeTOIbl peIIeHus 3a/1a4 C
napameTpaMH.

Hcnonb3oBanue rpadukoB (YHKIMHA A7 UCCIEAOBAHHS MPOIECCOB M 3aBHCUMOCTEH, KOTOpbIE



BO3HHUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTHX YUEOHBIX MIPEIMETOB U PeabHOM JKU3HU.

Havajia MmaTeMaTH4eCKOI0 aHAJIN3A.

[IpumeHeHne TPOU3BOAHOM K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M OKCTPEMYMBI.
Haxoxnenne Hau0oJbIIero 1 HAMMEHBLIEro 3HaYeHNH HEeNTPEePhIBHOM (QyHKIMM Ha OTpe3Ke.

IIpuMeHeHHne POU3BOJHON Ul HAXOXKIACHUS HAWIY4lIETO PELICHUs B NPUKIAJHBIX 3aJadax, sl
OIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (GopMyioi Wiy rpaguKoM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpasHbIX. IlepBooOpa3Hbie AJIEMEHTAPHBIX (QYHKIUI.
[TpaBuna HaX0XXJEHUS NEPBOOOPA3HBIX.

WNurerpan. ['eomerpudeckuii cMbICT HHTETpasia. Berauciienne onpeaeiéHHOTo HHTerpaia no gopmyie
Herorona—Jleriouuma.

[Ipumenenne uHTErpaia JUIsl HAXOXKACHHUS IUIOMANeH TIOCKUX (GUryp u 00BEMOB T€OMETPHUECKUX
TeJl.

[Tpumeps! pemenuii nuddepeHanTbHbIX ypaBHEHHH. MaTeMaTHuecKkoe MOJEIMPOBAaHUE PeaTbHBIX
IPOLIECCOB € IOMOLIBIO AU PepeHInaNIbHBIX YpaBHEHU.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yray6JieHnsblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio 4acoB)

OcHOBHOE cojiep>kaHue paszelia (TEMBbI)

HasBanue paznena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>KaHue pa3zelia (TeMbl)

CreneHb ¢ pauoOHATbHBIM
[oKa3zareJseM.
Iloka3aTeqbHass PyHKLMS.
Iloka3aTeJbHBIE ypABHEHUS
U HepaBeHcTBa (124)

CreneHs ¢ palloHaJIbEHBIM [TOKa3aTeNeM.
CBoiicTBa CcTENEHH.

IIpeobpazoBanme BEIPAKCHNM, COMEPIKAIINX
panroHaJIbHbIC CTCIICHU. IToka3zaTennHBIC
ypaBHEHUS 1 HEPABEHCTRA.

[loxazaTenbHas GhyHKIHS, €€ CBOHCTBA H

rpadux

Jlorapudmuyeckast
pynxuus.
Jlorapudmuyeckue
YPAaBHeHHUS U HEpaBeHCTBA
(12 4.)

Jlorapudwm uncna. JlecaTnaabple U
HaTypaJbHBbIC JIOTApU(MBI.
[MpeoOpaszoBanue BEIpaXCHUH, COAEPIKAIINX
JorapuQmel.

Jlorapudmudeckre ypaBHEHHUS U
HEpaBEHCTBA.

Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U

rpaduk

HNppaunoHanbHble,
noka3artejibHble U
iorapugMuyecKkrue HepaBeHCTBA
(24 4.)

OCHOBHBIE METO/IbI PEIICHHUS
MOKA3aTeNbHBIX H JIOTapu(hMHUUSCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
WppalMOHATBHBIX HEPABECHCTB.
I'padmyeckrie METOIBI PEIICHHUSI
HpPpaIMOHAIBHBIX, TTOKA3aTeIbHBIX H
JOrapUPMHUICCKUX YPABHEHUH U
HEPaBCHCTB

Tpuronomerpuyeckue
(pyHkuuu u ux rpaguku.
Tpuronomerpnuyeckue
HepaBeHcTBa (94.)

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBa U TpaduKH.
[IpuMepbl TPUrOHOMETPHYECKUX HEPABEHCTB

I'paduku TPUTOHOMETPUYECKUX
(pynkumii. Tpuronomerpuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpaduKH.

OT100p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH.
Pemenne TpUroHOMETPUYECKHX HEPABEHCTB

KommnuexcHbie yucaa (10 4.)

Kommnekcusle uncia. Anredpanueckas u
TpHrOHOMETpUYecKas: GopMBbI 3anvicu
KOMILJIEKCHOTO YHCIa.

ApudmMernueckue onepanuy ¢
KOMILJIEKCHBIMH YHCIIAMH.

N300paxeHrne KOMIUIEKCHBIX YHCEN Ha
KOOpAWHATHOU 11ockocTH. Popmyina
Myaspa. Kopnau n-oii crenenu u3
KOMILJIEKCHOTO YHCTIa.

HpI/IMeHeHI/IC KOMIUICKCHBIX YHUCCIT JJIA




peHICHUA (1)I/I3I/I‘{CCKI/IX U TCOMCTPHUUCCKUX
3ama4

IIpoussognas. Ilpumenenue
Npou3BoaHOM (24 4.)

HemnpepoiBable pyHKIIMN. MeTOI HHTEPBAIOB
JUISL peLIEHUSI HEPABEHCTB.

IIponsBognas Gynkumu. ['eomeTpudeckuii u
(hU3HYECKUH CMBICIT IPOU3BOJTHOM.
IIpon3BogHBIE 2NTEMEHTAPHBIX (PYHKIINH.
IIpou3BoaHasi CyMMBbI, IpOU3BEICHUS,
yacTHOTO (pyHKumid. [Ipumenenue
MIPOU3BOAHON K MCCIICIOBAHUIO (DYHKIIUK Ha
MOHOTOHHOCTb U dKCTpeMyMbl. Haxoxnenue
HauOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHUS
¢yHkuun Ha oTpeske. [IpuMenenne
MPOU3BOIHOM AJI1 HAXOKIACHUSI HAWITYYIIEro
pelIeHus B IPUKIAIHbIX 3a1a4ax, 1
OIIPEJIETICHUS CKOPOCTH IPOLECCA, 3aJAHHOIO
dhopmyJioii nim rpaduKkomM

HccneqoBanne pyHkomii ¢
MOMOIIbI0 MPON3BOAHOM (24 4.)

IIpumeHeHue IpoOU3BOIHOMN K
HCCeI0BaHNIO GYHKIMI HAa MOHOTOHHOCTb
u 3kcTpeMyMbl. Haxoxnenne HanOombIero
Y HaIMEHBLIETO 3HaUEHUs

HETIPEPHIBHOM (YHKLIMHU HA OTpPE3KeE.
[IpumeHneHre Npou3BOAHOM JJIst
HaXO0X/I€HUS HAUJTYYILIEro pelieHns B
MIPUKJIAHBIX 3a/1a4ax, JUIs OIpeesIeHUs
CKOPOCTH H YCKOPEHMSI ITpoLiecca,
3alaHHOTO (HOPMYITOH MK TpaduKOM
Kommnozunus ¢pynkuuii. ['eomerpruyeckue
00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAUHATHOM MIIOCKOCTH.

IMHTErpaJ u ero NpUMeHeHus
(9 u.)

IlepBooOpa3znas. Tabmuma mepBooOpas3HbIX.
WuTerpan, reomeTpudeckuii M pr3UIecKuid
CMBICI UHTEerpasa. Beraucnenune naTerpana
o popmyne Hetorona—JleitOHuIia

IMepBooOpa3Hasi u maTerpas (12
4.)

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBooOpa3Heix. [lepBoobpasHbie
aneMeHTapHbIX Qynkuuid. [IpaBnna
HaXOKACHUS MEPBOOOPA3HBIX.

WNurerpan. I'eomeTpryueckuii cMbICH
uHTerpana. Beruncnenue onpenenéHHOro
uHTerpana no popmyne Hetorona —
JleitOHMIIA.

[Ipumenenue uHTErpana 1 HaX0XKASHUS
oA IeH MIOCKUX (UTYp U 00BEMOB
reOMETPUUYECKHX TEL.

[Ipumeps! petiennit TudQepeHnnanbHbIX
ypaBHeHUI. Maremaruueckoe
MOJIETTMPOBAHNE PEATIBHBIX NTPOLIECCOB C
noMouIsio 1 epeHInaNbHBIX YpaBHEHUH

Cucrtembl ypaBHeHuii (12 4.)

CucremMbl TMHEWHBIX YpaBHEHHH.

Pewienne npuknaaHbIx 3a1a4

C TIOMOILIBIO CUCTEMBI JINHENHBIX YPaBHEHUI.
CucreMbl U COBOKYITHOCTH LEINBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HPMUUECKUX
YpaBHEHUI 1 HEPABEHCTB.

CucTeMbl pallHOHAJIbHBIX,
HPPAIOHATBHBIX
NMoKa3aTeJbHbIX H
norapupmMudecknx ypapHenmii (12
4.)

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCWIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBUSI.

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
COBOKYIIHOCTEW PallMOHAIIBHBIX,
UppaLrOHaNIbHBIX, TOKA3aTEIbHBIX U
JorapuMHUIECKUX YPaBHEHUH.




Hcnonb3oBanue rpagukoB GyHKIUH 115
pEIICHUS YPaBHEHHUI U CHCTEM.

IIpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELIEHUIO MATEMaTHUECKUX
3a1a4 ¥ 3aJa4 U3 pa3IndHbIX objacTeil HayKu
Y peajbHOM KUZHU

IIpuMeHeHue ypaBHEHH, CUCTEM U
HEPABEHCTB K PEIIECHUIO MAaTEMATHYECKUX
3a71a4 U 3aJa4 U3 pa3InuHbIX o0sacTei
HAyKU U PEAILHOU JKU3HU, HHTEPIIPETALMS
MOJy4YEHHBIX PE3YJIbTaTOB

HarypajibHble U neJbie
uncia (6 4.)

HarypanbHble u nenple uyncia B 3aJa- 4ax U3
peabHON KU3HU.
IIpu3HaKky AETUMOCTH LEJIbIX YUCENT

HartypajbHble U Hesbie Yucsa
(10 4.)

Harypanwsubie u nensie yucna. [Ipumenenue
MPU3HAKOB JIeTUMOCTH Lenbix unces, HOJJ
1 HOK, ocTaTKoB 110 MOAYITIO, aNTOpUTMa
EBknuma i pemieHust 3a1a4 B IETBIX
YypciIax

3anaum ¢ napamerpamu (16 4.)

PanmonansHble, HppallOHATIBHBIE,
MOKa3aTeNbHbIE, JOrapUPMUIECKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI C ITAPaMETPAMH.
[TocTpoeHue u uccnegoBanue
MaTEMaTHYECKUX MOJIENEH peaTbHbIX
CUTyalUi ¢ IOMOILBI0 YPABHEHUI, CUCTEM
YpaBHEHUH M HEPABEHCTB C MMapaMeTpaMu

IloBTOpeHne, 06001IEHNE,
cucTeMaTU3anus 3nanuii (18
4.)

OCHOBHBIE MOHATHS Kypca alnreOphl 1 Hadal
MaTeMaTHYECKOro aHan3a, 0000IeHnE 1
cucTeMaTh3alus 3HaHui

I[loBTOpeHMe, 0000LIEHUE,
cucrtemarusanus 3Hanui (124.)

OCHOBHBIE MMOHATHS © METOJIBI Kypca,
000011eHne U cucTeEMaTU3as 3HaHU I




[TIOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A
11 KJIACC

Bba3zosbiii ypoenb (102 yaca)

Yray6JieHnsblii ypoBeHb (136 yacos)

KosmuecTBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Yucsa u Bprunciaenus (15/20 4.)
1 »Henens
1 Harypanbnsle u nensie yucna. [Ipusnaku genumoctu
L[EJIBIX YUCEl
[IpMeHeHne MPU3HAKOB AETUMOCTH IENIbIX YHCel, 1
HOK, HO/I, ocTaTKOB 110 MOAYIIIO, JITOPUTMA
EBknuga U1t penieHus 3a/1a4 B LEJIbIX YnciIax
2 CterneHb ¢ pallMOHANIBHBIM ITOKa3arenaeM. CBoiicTBa
CTETICHH.
2 Heaes
1 CteneHs ¢ pallMOHAIbHBIM MOKa3arenaeM. CBONCTBA
CTETCHHU.
KomruiekcHbie uncna. Anredpandeckas u 1
TPUTOHOMETpUYECKask (POPMBI 3aITUCH KOMILJIEKCHOTO
qrcra.
2 [MpeoOpazoBaHue BHIPAKEHHIA, COACPIKAIIIIX
allMOHAJIbHBIE CTETICHU
3 Heneas
1 Ulorapudm yucna.
ApudmMeTHuecKre onepalnuu ¢ KOMIJIEKCHBIMU 1
YMCIIAMH.
2 JlecsasTHuHBIC U HATYPATbHBIC JTOTAPHUPMBI
4 Hemeasn
3 [MpeoOpa3oBaHue BBIpAXKEHUH, COAEPKAIINX
iorapu@msl
300pakeHNe KOMITJIEKCHBIX YHCEN Ha 1

KOOpPAWHATHOM 11ockocTH. @opmyna Myaspa.




5 Heneas

[IpeoOpa3zoBanue BoIpakeHUH, COACPKALTUX CTEIIEHHU C
palioHaIbHBIM TOKA3aTEJIEM.

KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEHHE KOMIUIEKCHBIX YUCEIN ISl PELICHUS
(bU3NUECKUX U TEOMETPHUYECKUX 3aj1au.

Tema: YpaBHeHusi U HepaBeHCTBa (24/32)

6 Hexeas

CucreMa 1 COBOKYITHOCTh YpaBHEHUI 1 HEPABEHCTB

PaBHOCHIBHEICE CHCTEMBI U CHUCTCMBI-CJICACTBUAI.
PaBHOCHIBHBIE HCPABCHCTBA

7 Heaeas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEW TPUTOHOMETPUYECKHX YpPAaBHEHHMH C
[OMOIIbI0  TPUTOHOMETPUYECKOW  OKPYKHOCTH.
PenieHrie TPUroHOMETPUYECKUX HEPABEHCTB

8 Hegensn

[Toka3aTeabHEIC YpaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHBIX U
JIOFapI/I(I)MI/I‘IeCKI/IX HCPABCHCTB

9 HeneJs

Ulorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

OCHOBHBIE METO/IbI PEIICHHS UPPALUOHATBHBIX
HEPAaBEHCTB.

10 Hegenn

CucteMbl TUHEHHBIX YPaBHEHUH.

PerreHne npuKIIagHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
NIMHENHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX, HPPALMOHAIIBHBIX,
[MOKa3aTeIbHBIX U JOrapu(MUUECKUX YpaBHEHUI

11 nenens

[IprMeHeHre ypaBHEHUHN K PELICHUI0 MaTeMaTHYECKUX
Bajad W 337a4 M3 Pa3IMYHBIX O0JacTeld HaykKd U
[peaJIbHOM KU3HU

(OCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX, UPPALMOHAJIBHBIX,
[oKa3aTeabHbIX U JIOrapu(MUUECKUX YPaBHEHHH

12 Henens

[[puMeHeHHe CHUCTeM  YpaBHEHHH K  PEIICHHUIO
MaTeMaTHYeCKHX 3aa4 ¥ 3a/1a4 U3 pa3IuvyHbIX 00sacTen
HAYKH U peasibHOM JKU3HU

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTCMbI C IapaMETpaMn

13 Hegens

HpI/IMCHeHI/Ie HCPABCHCTB K PCHICHUIO MAaTEMATUUCCKHUX
Bajad W 3a7ad W3 pa3NUYHBIX O0JacTell HayKu H
[pE€aTbHON JKU3HU

[ [pMeHEeHNEe ypaBHEHUH, CHCTEM U HEPABEHCTB K
[PEIIEHNI0 MaTeMaTHYECKHX 3a]a4 U 3a]a4 U3
pa3NIUYHbIX 001acTell HAYKU U pealbHOM KHU3HH,

MHTCPIpETAlNA ITOJTYIYCHHBIX PE3YJIbTATOB.

Tema: ®ynkuun u rpapuxu (18/24)

14 nenenn

Oyukuus. [lepuognueckue pynkuuu. [pomexxyTku
MOHOTOHHOCTH (DYHKITHH.

['paduk komnosunuu ¢pyHkuil. ['eomerpuueckue
00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPMHATHON
[LJIOCKOCTH

15 Hemens

MakcumMyMbl 1 MUHUMYMbI QyHKiuu. Hambounbinee u




HauMeHbIlIee 3HaYeHHe (PYHKLINUN Ha IPOMEXKYTKE.

Tpuronomerpuveckue GyHKIUHU, UX CBOHCTBA U
rpadukm.

16 Hengens

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U
rpaduKm.

['padrueckue METOIbI PELICHUs] YPABHEHUH U
HEPABEHCTB

17 wenens

[TokazarenbHast u orapudmudeckas GyHKIHH, UX
CBOMCTBa M rpaUKH.

['padrueckue METOIbI PELICHUS 33714 C
napameTpamu

18 Hegens

Hcnonp3oBanne rpadukoB GyHKIMN IS peIICHUs
YPAaBHEHUU U JIMHEHHBIX CUCTEM.

['padryueckue MeToAbl peleHus 3a1a4 ¢
napameTpamu

19 Hegens

Mcnonb3oBanue rpadukoB GyHKUNN I UCCIIETOBaHMS]
[IPOLIECCOB M 3aBHCUMOCTEM, KOTOPBIE BO3HUKAIOT IIPU
pelIeHnn 3a7ad U3 JAPYruX Y4eOHbIX NPEIMETOB H
€aJIbHOW JKU3HU

cnonb3oBanue rpadukoB QyHKUIUN A5
MCCIIEIOBaHMS POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT NPHU PELICHUHU 3a]1a4 U3 IPYTHX YU4EeOHBIX

MPCAMCTOB U peanLHoﬁ KHU3HU.

Tema: Hauana matemaTudeckoro anaausa (30/40)

20 emeas

HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB IS
[pelIeHNs] HEPaBEHCTB.




21 Hemeas

[MpousBonnas ¢pynkuu. ['eomerpuueckuii u
(bU3UYECKUI CMBICIT IPOU3BOTHOM.

["'eomeTpruecKuil U PU3NIECKUN CMBICIT
[MPOU3BOAHOM.

22 Hemeas

[Tpou3BoAHBIE IIEMEHTAPHBIX (HYHKIIUN

[TpaBuna nuddepeHrpoBanus

23 Hemenas

DopMyITbl HAX0KIEHUS IPOU3BOAHON CYMMBI (D yHKITUH.

dopmyria MPOU3BOTHON CIIOKHON QYHKIIMH

24 gwenenas

DOopMyIbI HAXO0KICHHsI IPOU3BOIHON IIPOU3BEACHUS U
4acTHOrO (QYHKIMH.

[IpuMeHeHne MPON3BOTHON K TOCTPOEHHUIO rpaduKOB
byHKIIMHN

25 nwemens

[IpumeHeHre TPOU3BOJHON K MCCIEOBAHUIO (PYHKIIMMA
Ha MOHOTOHHOCTB U SKCTPEMYMBI

BrinykiiocTs rpaduka GyHKIINHM, TOUYKH repernda

26 Hemeas

HaxoxxaeHre HauboIbIIero 1 HaMMEHbBILEro 3HAYeHUs
(YHKIIMM Ha OTpe3Ke

HaxosxneHre HanOobIIero 1 HAMMEHbIIETO
3HaYEHUI HEeNpepbIBHOM (DYHKIIMU HA OTpE3Ke

27 Hemens

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX

[IpuMeHeHne nHTerpaia Jyisl HaXOXKIACHUS TUIoMaaei

MI0CKUX QUTYpP U 00BEMOB Tr€OMETPUIECKHIX TEJ




28 Henmens

MuTerpan, ero reoMeTpuuecKuii U (pU3MIECKUil CMBICIL.
Bbruucnenne wuHTerpaga mno ¢opmyne HproroHa—
UleiiOHmLa

[Ipumeps! pemeruit nuddepeHInaIbHbIX YpaBHECHUH.
MaTteMaTryeckoe MOACIIMPOBAHUE PEATbHBIX
[POLIECCOB € MOMOIIBIO AU(depeHIInaTbHBIX
ypaBHEHUI

29 gemess

[MpumMeHeHHEe  MPOM3BOAHON  JUIS  HaXOXKICHUS
HAWJTY4YIICTO PCHICHUA B MNPHUKIAAHBIX 3adadax, oI
ONpEICTICHUSI ~ CKOPOCTH  Mpollecca,  3aJaHHOTO
(bopMyIToit uitu rpaduKoM

[TprMeHeHre IPOU3BOTHOM /ISl HAX 0K ICHUS
HAWJTY4IICTO PCIICHUA B IPUKIIAJHBIX 3aJadax, OJId
OTIPENICIICHUs] CKOPOCTH IPOIIEcca, 3aJaHHOTO
bopmyioit uiu rpagukom

Tema: IloBTOpenue, 0000menne u

cucremaTusanus 3nanuii (15/20)

30 nemeas

HOBTOpCHI/IC 10 TCMC ((I[eﬁCTBHTeHLHLIe quciaa»

[ToBTOpenue o reme «KoMIIekcHbIE YynCIa

31 nwemenas

[ToBTopenue no teme «CreneHHas GyHKLIU»

I/IppaI_II/IOHaJIBHBIe YPpaBHCHUS U HCPABCHCTBA

32 "wenpeas

[ToBTopenue no Teme «llokazarenbHas GyHKUIMD»

Iloxa3zaTennHBIC HCpPaBCHCTBA

33 neneas

[ToBTopenue no teme «Jlorapudmuyeckas GyHKIHSI»




Jlorapudmuueckre ypaBHEeHUsI U HEPABEHCTBA

34 nwenenas

[MoBTropenue no reme «Tpuronomerpuyaeckas QyHKIUSI

TpuronoMmeTpuyecKkrue ypaBHEHUSI U1 HEPABEHCTBA




CUHXPOHU3MPOBAHHASA PABOYAS [TPOTPAMMA YUYHEBHOI'O KYPCA «I'EOMETPUS»
11 KJIIACC
HEJIN U3YUYEHUA YYEBHOI'O KYPCA

['eomeTpus aBiseTcs OMHUM U3 0a30BBIX KYPCOB HAa YPOBHE CPEIHEr0 00I1ero 0opa3oBaHus, Tak
KaKk o0ecrneunBaeT BO3MOXKHOCTh H3YYCHHsSI JTUCIUILUIMH €CTECTBEHHO-HAYYHOW HANPABICHHOCTU U
MpeIMEeTOB TyMaHUTapHOro MHKiIa. Jlornyeckoe MbllnuieHHEe, (QopMHUpyeMoe TMpu  HU3yYECHUH
00y4aroUMUCS TIOHATUHHBIX OCHOB T€OMETPHH, MPH JTOKA3aTEIHCTBE TEOPEM U TOCTPOCHUU IICTIOYKU
JIOTUYECKUX YTBEPKIACHUU MPU PEIICHUH T€OMETPUUYECKUX 3a7a4d, YMEHHE BBIABUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCS IMPU PEIICHUU 3aa4 €CTECTBEHHO-HAYYHOrO MHKIJA, B
YaCTHOCTH (PU3UUECKHX 3a]1au.

Llenb ocBoeHMsI mporpamMmbl yaeOHOTo Kypca «['eomeTpus» Ha 6a30BOM YPOBHe OOyueHUS —
o0mieo0pa3oBareiabHOE U OOIIEKYIBTYPHOE pa3BUTHE O0yJarOUIXCcs yepe3 obecreyeHrne BO3MOKHOCTH
MPUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPHUSCKUX 3HAHUHN U IEHCTBUH, cieln(pUIHBIX
re€OMEeTPUH, BOBMOKHOCTH YCIIEUTHOTO MPOJI0JLKEHUST 00pa30BaHus MO CIEHUATbHOCTSIM, HE CBSA3aHHBIM
C TIPUKJIATHBIM UCTIOJB30BaHUEM TeoMeTpud. Llens ocBoeHHs IporpaMMbl yaeOHOTO Kypca «I'eomeTpus»
Ha yriy0JéHHOM YPOBHEe — Pa3BUTHE MHMBUIYaJIbHBIX CIOCOOHOCTEH 00yUarOMUXCs IPpU U3yUeHUH
TCOMETPHUH, KaK COCTaBISIONICH mpenMeTHOW obnactm «Martematnka W WHPOPMATHKA» Yepes3
o0ecrnieueHre BO3MOXKHOCTH MPUOOPETEHUS U MCIIONIB30BaHuUs 00Jiee MTyOOKHX T€OMETPUUYECKUX 3HAHHMA
U JCUCTBHH, CHEMU(UIHBIX TEOMETPUH, M HEOOXOAMMBIX IS YCHENIHOTO MpodecCrHoOHAIEHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MATEMAaTHUKH.

JlocTrkeHue 1elTi OCBOSHUS MTPOrPaMMBbI 00SCTICUNBACTCS PEIICHUEM COOTBETCTBYIOMINX 3a7ad.
[IpuopurerHpiMu 3agadamMu OcBoeHMsI Kypca «l'eomerpun» Ha 0a3oBom ypoBHe B 10—I11 kmaccax
SIBJISTFOTCSL:

— ¢opMupoBaHUEe MPECTABICHUS O T€OMETPUM KaK YaCTH MHUPOBOW KYJIbTYpbl M OCO3HaHHE €&
B3aUMOCBSI3H C OKPYKarOLUM MUPOM;

— (dopmupoBaHUe TPEACTABICHUS O MHOTOTpAHHHMKAX M TeJaxX BpalleHUs] Kak O BaXHEHUIIUX
MaTeMaTUYECKUX MOJIETISIX, TO3BOJISIONIUX ONMUCHIBATh U M3Y4aTh Pa3HbIC SIBIICHUSI OKPYKAIOIIIETO
MHUpA;

— ¢dopmupoBaHHE YMEHHS paclo3HaBaTh Ha 4YEPTEKax, MOJACIAX M B pPEAIBHOM MHPE
MHOTOTPaHHUKH U TeJIa BPAIICHHUS;

— OBIAJICHHE METOJaMHU pEIIeHHUs 3a/lad Ha MOCTPOSHHUS Ha M300pakeHUSX MPOCTPaHCTBEHHBIX
uryp;

— (dopmMupoBaHHE yYMEHHUS OINEPUPOBATH OCHOBHBIMH TMOHSTHUSMHU O MHOTOTPAHHHUKAX M Tejax
BpAIIEHUSI U UX OCHOBHBIMHU CBONCTBaMU;

— OBJQJICHHE ANITOPUTMAMHU PEIICHHUS] OCHOBHBIX THMOB 3a7a4; (OpMUPOBAHUE YMEHHUS MPOBOIUTH
HECJIOXKHBIE I0Ka3aTeJbHbIE PACCYK/IEHUS B X0/I€ PELICHUS CTEPEOMETPUUYECKUX 3a/1a4 U 33134 C
MPAKTUYECKUM COJIEPKAHUEM;

— pa3BHUTHE HMHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOyJaroniuxcs, Mo3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

— ¢opmupoBanue  (GYHKIIMOHATBHOW  TI'PaMOTHOCTH, PEJIEBAHTHON TEeOMETPUHU: yMEHHE
pacrmo3HaBaTh MPOSBICHHS TEOMETPUIECKUX MOHATUH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B pealbHBIX
KU3HCHHBIX CHUTYaIlMsAX W TPH U3YYCHUH JPYTUX YUEOHBIX TIPEIMETOB, MPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIMpoBaTh UX Ha SI3bIKE TE€OMETPUU U CO31aBaTh
T€OMETPUUYECKHE MOJIEIH, TPUMEHSITh OCBOCHHBIM TE€OMETPUUYECKHI ammapar [jsi PEIIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yJIbTATHI.

[IpuoputeTHpIMU 3afadaMu Kypca TEOMETPUH Ha YIJYOJE€HHOM YPOBHE, PACIHIMPSIONIMMHU U

YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:
— pacmMpeHHue TPEJCTaBICHUs O TEOMETPUU KaK YaCTH MHPOBON KyJIbTypbl B (DOPMHUPOBaAHUE

OCO3HAHUS B3aUMOCBS3U T'€OMETPUH C OKPYKAIOLIIUM MUPOM;

— ¢opMuUpOBaHHUE TIPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaKk O BaKHEUIIUX

MaTEMaTUYECKUX MOJIEIISIX, TO3BOJISIOIIUX OMUCHIBATh U U3Y4YaTh PA3HbIC SIBJICHUS OKPY>KAIOIIETO

MHpa; 3HAaHWE NOHATUMHOIO anmapara no pasueny «CrepeomMeTpus» NIIKOJIBHOIO Kypca



reoOMeTpHH;

— (opMupoBaHue yMEHHs BIaJI€Th OCHOBHBIMH MOHATHSMH O IMPOCTPAHCTBEHHBIX (PUIYpax M MX
OCHOBHBIMH CBOWCTBaMHU; 3HaHUE TEOPEM, (POPMYJT U YMEHHE UX IPUMEHATh; YMEHUS JOKa3bIBaTh
TEOpPEeMbI U HaXO/AUTh HECTAHJAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

— (opMupoBaHre yMeHHs pACHO3HABaTh Ha YEPTEXkKax, MOJEISIX M B pEAJIbHOM MHUpE
MHOTI'OI'PaHHMKH U TeJla BPaIlleH!Us; KOHCTPYMPOBATh T€OMETPUUECKUE MOJIEIIH;

— (opMupoBaHre MOHMMAHUS BO3MOXXHOCTH AKCHOMATHYECKOTO MOCTPOCHHS] MaTeMaTHYeCKHX
TeopHii; GopMupoBaHKE MTOHUMAHHS POJIM AKCHOMATUKH TPU MPOBEICHUH PACCYXKIACHUM;

— (opMupoBaHue yMeHMs BIAJETh METOJIAMH JI0KA3aTENIbCTB U aJITOPUTMOB PELICHUS; YMEHHS UX
IPUMEHSATh, INPOBOJUTH J0KA3aTEJIbHBIE PACCYXAECHUS B XOJE PELICHUs CTEPEOMETPUUYECKHUX
3a[a4 U 33/1a4 C IPaKTUYECKUM COZIepKaHueM; (POpMHUPOBAHHE MPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeIbCTB IPU OOOCHOBAHMM MAaTEMAaTUYECKMX YTBEPXKIEHUH M pOJIM aKCHOMAaTHKH B
NPOBEICHUU JICAYKTUBHBIX PACCyKICHUM;

— pa3BUTHE U COBEPIICHCTBOBAHUE MHTEUIEKTYalbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIHOW aKTUBHOCTH, HCCIEOBATEIILCKAX YMEHHH, KPUTUYHOCTHU
MBILICHHS], UHTEpEeCca K U3y4EHHUIO T€OMEeTpUH;

— ¢dopmupoBanre  (yHKIMOHATBHOW  TPaMOTHOCTH, PEIICBAHTHOH  TI'€OMETPHUHM:  YMEHHUS
pacro3HaBaTh MPOSIBIICHHS TEOMETPUUYECKHIX MTOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHBIX
KU3HEHHBIX CHUTYyallUsIX W NpPU HU3Y4EHUM JpPYTUX Y4eOHBIX IPEAMETOB, MpPOSBICHUSA
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PpEATbHBIX CHTYallUd, HCCIEeIOBAHUS
HOCTPOCHHBIX MOJieNell, UHTepIpeTaluy NOIYyYEHHBIX pPe3yIbTaToB.

OcHoBHbIE cojiepkarenbHble TUHUM Kypca «l'eomerpum» B 10—11 knaccax: «MHOrorpaHHUKW»,
«IIpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBEY, «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY
«/IBI>KeHUs B TPOCTpaHCTBE» (Ha yrioyOJieHHOM YypoBHe). DopMupOBaHHE JIOTMYECKHX YMEHHN
pacripeieseTcsi He TOJIBKO 110 CO/IepKaTeNIbHbIM JIMHUAM, HO M IO TOAaM 00y4YeHHUsl Ha YPOBHE CPEIHEr0
oO1ero oopa3oBaHusl.

MECTO YUEBHOI'O KYPCA B YYEBHOM ITJIAHE

B y4eOHOM 11aHe Ha H3yYEeHHE TEOMETPUH HA Ha30BOM YPOBHE OTBOAMTCS 2 y4eOHBIX Yaca B HEJIEIIO
B 11 knacce, Bcero 3a roj o0ydeHus: 68 yueOHbIX 4acoB; Ha YrJjy0JeHHOM ypoBHe 3 y4eOHBIX daca B
HEJIeITto, BCero 3a roj] o0ydeHus —102 yaeOHbIX daca

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHW S CUHXPOHU3UPOBAHHOM
I[TPOI'PAMMBI KYPCA «I'EOMETPUS» 11 KITACC
[IpenmeTHbIe pe3ynbTaThl U3YYEHHSI TEOMETPUH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HAa JOCTH)KEHUE
YPOBHS MaTeMaTHYECKOH I'paMOTHOCTH, HEOOXOAMMOTrO JUIs YCHEIIHOTO PELIeHHs 3ajad B pealbHOU
KM3HH U CO3JJaHHE YCIOBUH JIJISl UX OOIIEKYIbTYPHOTO Pa3BUTHSL.
OcBoenne yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE CpeJHET0 0011ero 00pa3oBaHus JOIKHO
o0ecrieunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:
Ha 6a3oBom ypoBHe
— OmnepupoBaTh MOHATHSIMH: TOYKA, IPSIMas, TNIOCKOCTb.
— [IpuMeHSATh aKCHOMBI CTEPEOMETPUHU M CIECICTBUS M3 HHUX TPH PEHICHUH T€OMETPUIECKUX
3amad.
— OnepupoBaTh NOHATUAMU: TAPAIETBHOCTh U MEPIIEHAUKYISIPHOCTD MPSIMBIX U TIIOCKOCTEH.
— KraccuduuupoBaTh B3aMHOE PacIioNoKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
— OnepupoBaTh NOHATUSAMHU: JABYTPAHHBIM yro, TpaHu JBYTPAaHHOIO yria, pedpo JBYTPaHHOTO
yIJ1a; TUHEHHBIN YToJl ABYTPAHHOI'O YIJIa; TpayCcHas Mepa JBYTPaHHOTO yrJa.
— OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BBITYKJIBI W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPABHJILHBI MHOTOTPAHHUK.
— Pacno3HaBath OCHOBHBIE BHMIbl MHOTOTPAHHUKOB (MHMpamMHa; MpHU3Ma, MPSIMOYTOJIbHBIN
napajuiesienume/1, Kyo).
— KrnaccuduuupoBaTs MHOTOTpaHHUKH, BEIOMPAst OCHOBAHUS s KJIacCU(DUKALMU (BBIITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; MPaBIUIIbHBIE MHOTOI'PAaHHUKH; MIPSIMbIE U HAKJIIOHHBIE TTPU3MBI,



napajuieIenuneabl ).

OmnepupoBaTh NOHATUAMHU: CEKYILasl INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHUH, UCTIONIB3YSI METO/L CJIEIOB.

Ctpoutb ceueHHs: MHOI'OIPDaHHMKOB METOJOM CJIE[OB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB IPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HAaXOXXJICHHE TEOMETPUUYECKUX BEIWYHMH 1O 00pas3laM WM aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAJIMTUYECKUE METO/IbI IIPU PELIEHUH CTaHJAPTHBIX MAaTEMaTUYECKUX
3aJja4 Ha BBIUMCIIEHUE PACCTOSHUN MEXKAY IByMsI TOUKaMH, OT TOYKH /10 NPSIMOM, OT TOUKH J10
IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MIPSIMBIMHU.

Pemiare 3amaun Ha HaXOXKJEHHE FEOMETPUYECKUX BEJIMYMH MO 00paslaMm WM alropurMam,
MIPUMEHSST U3BECTHBIC AaHATUTHUYECKUE METO/IbI TIPU PEIICHUH CTAaHAAPTHBIX MAaTEeMaTHYECKUX
3aJja4 Ha BBIYMCICHUE YIJIOB MEXKAY CKPEIIMBAIOLUIMMUCA NPSAMBI- MU, MEXIY NPSAMOH U
IIJIOCKOCTBIO, MEXTy IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruuciate 00bEMBI M IIJIOIIAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUpaMuja) C
IpUMEHEHHEM (OpMyJI; BBIUMCIATH COOTHOLICHHS MEXIy IUIOLAJsIMU IOBEPXHOCTEH,
00BbEMaMU TOTOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATUAMH: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LIEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATh MH(OPMALMIO O IMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

[IpumensT reomerpudeckue (akThl Ui pelIeHUs  CTEPEeOMETPUUYECKHX  3ajad,
IPEIOIararolluX HECKOJIbKO 1IaroB peIieHus], eClii YCIOBUs MPUMEHEHHs 3a/laHbl B SIBHON
dopme.

[IpuMeHnsaTh mnpocTeiiline NpPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3ajiau.

[IpuBOIMTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOIE U )KU3HH, PaCIIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[IpumeHsTh TOMYyYEHHBbIE 3HAHMS Ha MPAKTHUKE: aHAIUM3UPOBAaTh peajbHbIE CUTyallUH U
NPUMEHITh U3YYEHHbIE TMOHATHS B IIpollecce IOMCKAa PpEHIeHHs MaTeMaTHU4YecKu
copMyIHpOBaHHON MPOOJIEMBl, MOAEIUPOBATh PEalbHbIE CUTyallUd Ha SI3bIKE I€OMETPUH,
UCCIIEI0BaTh MOCTPOECHHBIE MOJIETH C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara anreOpbl; peliath MpakTUYECKHE 3a/laud, CBS3aHHbIE C  HAXOXJIECHUEM
TreOMETPUYECKUX BEJINYMH.

Ha yry0sennom yposne

CB00OO/HO OTEpPHPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPHH IIPH PEIICHUH 3a1ad |
MIPOBEICHUU MaTEMATUYECKHUX PACCYKICHUH.

[IpuMeHATh aKCHMOMBI CTEPEOMETPHHM M CIEACTBHS U3 HUX NPH PEIIEHUH T€OMETPUYECKUX
3ajau.

KnaccupunupoBars B3aUMHOE pacHoOJIOKEHHE MPSMBIX B MPOCTPAHCTBE; IIJIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX H IJIOCKOCTEH B IIPOCTPAHCTBE.

CB0OOHO oONEepHpPOBAaTh MOHSATHAMHU, CBS3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMH B IPOCTPAHCTBE; MEXIY HPSIMOM U TIIOCKOCTBIO.

CB00OIHO ONIepUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH.

CB0OOOHO pacmo3HaBaTh OCHOBHBIE BHWJBI MHOTOTPAaHHWKOB (TpU3Ma, THpamMHja,
IPSIMOYTOJIBHBIN Mapasienenunen, Kyo).

KnaccudunupoBaTs MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PHUKAIIUH.

CB00O0THO OTIEPHPOBATH MOHITUSMH, CBA3aHHBIMHU C CEYEHHEM MHOTOTPaHHHKOB TTIOCKOCTBIO.
BhImonHATe napanenbHoe, LEHTPaJbHOE M OpPTOrOHAIbHOE INPOEKTUpOBaHHE (UIYp Ha
IUIOCKOCTB; BBIITOJIHATH U300pakeHUs! PUryp Ha IIOCKOCTH.

CTpouTh ceueHHs] MHOTOTPAaHHUKOB pPAa3JIMYHBIMM METOJAMH, BBINOJHATH (BBHIHOCHBIC)
IUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.



— BBIUUCIATH TIIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MHpaMUa), TEOMETPHUECKHUX
TEJ ¢ IPUMEHEeHHEM (HOPMYIL.

— CBOOOJHO OMEPHPOBATH MOHATUSMHU: CHMMETPHUSI B MPOCTPAHCTBE; IIEHTP, OCh U ITUIOCKOCTh
CUMMETPHUU; IICHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

— CB00OHO oOmEpHpOBaTh MOHITHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM W KOOpJIWHATaM B
MIPOCTPAHCTBE.

— BBINOJHATE AeWiCTBUS HAJl BEKTOPAMHU.

— Pemarp 3amaum Ha 0Ka3aTeNbCTBO MAaTEMAaTHYECKHMX OTHOIICHHH W HaXOXKICHUE
T€OMETPUUYECKUX BEIMYMH, MPUMEHSSI M3BECTHBIC METOJBI MPHU PEINICHHH MAaTeMaTHYECKHX
3aJ1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXKHOCTH.

— llpuMeHsATh, MpOCTEUIHE TMPOTPAaMMHBIC CPEICTBA M DIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHICCKUX 3a/1ad.

— W3Bnekath, mpeoOpa3oBBIBAaTh M WHTEPIPETHUPOBATH HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— IlpuMeHATh TOJIyYCHHBIC 3HAHUS Ha TPAKTHKE: CPABHHUBATh W AHAIU3WPOBATH PEATbHBIC
CUTYaIlu, TPUMCHSATh W3YYCHHBIC TIOHATHS B IMPOIECCE MOWCKA PEHICHUS MaTeMAaTHYECKU
cOpMyYJIUPOBaHHOW TPOOJIEMBI, MOACIUPOBATh PEAIbHBIC CUTYaIlMd Ha S3bIKE F€OMETPHH,
HCCJICIOBATh MTOCTPOCHHBIE MOJICTH C UCIIOJIb30BAHHEM T€OMETPUICCKUX TIOHATUN H TCOPEM,
ammapara anreOpbl; pemiatb MPAaKTHYECKHE 3aJlaud, CBSI3aHHBIE C  HAXOXJICHUEM
TCOMETPHUYECKUX BEIIMYHH.

— HWwmeth mpencraBieHus 00 OCHOBHBIX ATalax pPa3BUTHS T'€OMETPHHM KaK COCTaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

COJEPXAHMUE YUEBHOI'O KYPCA «I' EOMETPU»
11 KJIIACCE

Tena Bpamenus.

[ToHsrTHS: MIIMHpUYECKAs TOBEPXHOCTh, KOHUYECKAs TIOBEPXHOCTh, chepruueckasi HOBEpPXHOCTD,
oOpasyromue moBepxHocTei. Tena BpallleHMs: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3aumHoe pacrnonioskeHne cdepbl U INIOCKOCTH, KacaTesbHas IUIOCKOCTh K cepe. M300paxenue ten
BpallleHHs Ha MIIOCKOCTH. Pa3BépTka mumHapa u Konyca. CuMmmeTpus cdepsl U mapa.

O0béM. OcHoBHBIE cBoiWicTBa 00bEMOB Ten. Teopema 00 00bEME NPIMOYTOJIBLHOTO
napajenenunena u cieactus u3 He€. O0BEM NpsAMO U HAKIIOHHOM MPU3MBI, HWIMHAPA, TUPAMUIbI U
koHyca. O0BbEM 11apa u MapoBOTO CETMEHTA.

KomOuHanmu ten BpalleHus U MHOTOTpaHHUKOB. IIpu3Ma, BucaHHas B IMJIMHJP, OMHCAHHAS
okoJyio nunuHapa. Ilepeceuenue chepsl 1 mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTHIO.
[ToHATHE MHOTOrpaHHMKA, OMMMCAHHOTO OKOJO c(epbl, cepsl, BIUCAHHON B MHOIOIPAaHHHUK WJIU TEJIO
BpallleHusl.

[Tnomanps MOBEpXHOCTH WWIMHApa, KOHYyca, Iulomanb chepsl u e€ yacreid. Ilomobue B
npoctpancTBe. OTHOIIEHWE 00BEMOB, IUIONIA/ICH MOBEpXHOCTEW Momo0HBIX Guryp. [IpeoOpazoBanue
nojo0usi, romoteTus. Perienue 3a1a4 Ha MIIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHHi! MHOTOTPAaHHUKOB U TEJ BPALIEHUS: CEYEHUs LWIMHApPA (MapauiebHO U
NEPIEHIUKYIIIPHO OCH), CEUEHUS KOHYCa (IIapajuleIbHOE OCHOBAHUIO U MPOXOAIIEE YEPE3 BEPIIMHY),
CeUeHHs I1apa, METOJIbl MOCTPOCHUS CEYEHHI: METOJ CJIEI0B, METOJl BHYTPEHHETO MPOEKTHUPOBAHUS,
METOJI IEPEHOCA CEKYIIEH MITOCKOCTH.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBeE.

BekTtopel B mpoctpancTBe. Omnepanuu Haja BEKTOpamMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CaoiicTBa BEKTOPHOr0 YMHOXeHUs. [IpsimoyronpHas cucrema KoopArHAT B IpocTpaHcTBe. KoopamHaTel
BekTopa. Paznoxenue Bekropa 1o ©Oasucy. KoopIMHATHO-BEKTOPHBIM METOJ IpH  PpEIICHUH
TE€OMETPUUYECKUX 3aady.

J{BH2KeHHS B IPOCTPAHCTBE.

JBmwxkenust mpoctpanctBa. Otobpaxenus. J[BrmkeHuss u paBeHcTBO ¢uryp. OOmue cBoiicTBa
JNBIDKCHUW. BHIBl [BWXKEHMI: MNapajulelIbHBIA IIEPEHOC, LECHTPAlbHAas CHUMMETpUs, 3€pKalbHAs



CUMMETpHUs, TTOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus nonodus. [psmas u chepa Ditnepa.



TEMATUYECKOE IUIAHMPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

ba3oBsiii ypoBeHs (68 yacoB)

VYray6nenusiii yposeHs (102 yaca)

Hassanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE coJiepKaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, IuaMeTp; IIomaIb
MMOBEpXHOCTH c(peprl. BzanMHoe pacmonokenne
cdepsl 1 IIIOCKOCTH; KacaTebHas TUIOCKOCTh K
cdepe; mwIoMAaL Chephl.

N3zob6paxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroIIUe
HWIAHIPUYECKON NOBEPXHOCTH, OCh
UAIUHAPUYECKON noBepxHocT. Lunuuap:
OCHOBaHUS 1 OOKOBast TOBEPXHOCTH,
o0pa3ymolas ¥ OCh; IO b OOKOBOH U MOJIHOM
moBepxHOCTH. M300pakeHre unHApa Ha
miockocTH. PasBépTka mumuHapa.

Ceuenus nmuinHApa (TIOCKOCTHIO, TApaJICIbHON
WJIH TIEPIICHIUKYIIPHON OCH LUIIHMH/IPA)
Konudeckast moBepxHOCTh, 00pa3yrolye
KOHHYECKOH MMOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOH moBepxHOcTH. KoHyC: ocHOBaHME 1
BepIIIMHA, 00pa3yIoIiasi ¥ 0Ch; IIOMIAh OOKOBOM
Y TIOJTHOW TIOBEPXHOCTH.

YceuéHHBIM KOHYC: 00pa3yoIIue 1 BHICOTA,;
OCHOBAaHUA U 60KOBaH IMOBEPXHOCTh.
U3o0pakenne KoHyca Ha IIIOCKOCTU. Pa3BEépTka
KOHYca.

Ceuenns KoHyca (ITOCKOCTHIO, TapauIeTbHOMN
OCHOBAHUIO, U TIOCKOCTBIO, MPOXOSIIEH Yepe3
BEPILIHUHY)

KomOuHanus Ten BpameHns 1 MHOTOTPaHHUKOB.
MHoOTrOrpaHHUK, OTIMCAHHBIN OKOJIO Cephl;
cdepa, BIUCaHHass B MHOTOT'PaHHUK WM B TEIIO
BpaleHUs

Tena Bpamenus (24 4.)

Hunuaapuueckas MOBEPXHOCTD,
o0pa3yrommye MITHHAPHISCKOH
IIOBEPXHOCTH.

Iununap. Ipsamoil kpyroBoi UIMHIP.
Ilnomaas MOBEPXHOCTH UMIMHAPA.
Konnueckast moBepxXHOCTb, 00pa3yrone
KoHH4eckoil moBepxHoctu. Konyc. Ceuenue
KOHYCa TUIOCKOCTBIO, TIapalIeIbHOM
IJIOCKOCTH OCHOBAHUS. Y CEUEHHBIN KOHYC.
U3o0pakeHne KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Inomaae 60KOBO MOBEPXHOCTH U TTOTHOU
MOBEPXHOCTH KOHyca CTepeoMeTpruIecKue
3aJ]au Ha JIOKa3aTeIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUEHHH IIMITHH/PA, KOHYCA.
[IpuknanHele 331241, CBSI3aHHBIE C
LWIMHAPOM.

Cdepa u map.

[lepeceuenue cdepsl 1 mapa ¢ mIOCKOCTHIO.
Kacanue mapa u chepsl miockoctsio. Bug n
n300paXkeHre mapa.

Ypaeuenue chepsl. [Tnomans chepol u e
yacTen.

Cummerpus cdepsl U mapa.
CrepeomeTpHuyecKue 3a/1a9u Ha
JIOKa3aTeJIbCTBO M BHIUMCIICHNE, CBSA3aHHBIE
co cepoil ¥ MIapoM, MOCTPOSHUEM HX
CEYEHUI TIOCKOCTBIO.

[Ipuknanuele 3axauun, cBsI3aHHBIE cO chepoit
U IApOM.

[ToBTOpEeHME: OKPYKHOCTH HA INTIOCKOCTH,
BBIUMCIICHUS B OKPYKHOCTH, CTAaHJapTHbIE




HOHO6I/I$I Paznuunbie KOM6I/IHaIII/II/I TCI
Bpal€HusA 1 MHOI'OI'PAHHHUKOB.
33[[3‘11/1 mo TeMe «Tema u TMMOBECPXHOCTU
BpalcHUs»

AHaJIMTHYECKAS] TeOMeTPUs
(15 4.)

[loBTOpEHME: KOOPAUHATHI BEKTOPA Ha
IUIOCKOCTH U B IPOCTPAHCTBE, CKATSIPHOE
MIPOU3BEJICHIE BEKTOPOB, BBIYUCIEHUE yTia
MEX]ly BEKTOPaMU B IPOCTPAHCTBE.
YpaBHEHUE MPSMOi, IPOXOASILEH Yepe3 IBe
TOYKH.
YpaBHeHHE TUIOCKOCTH, HOpMaJb,
ypaBHEHHUE MJIOCKOCTU B OTPE3Kax
BekTtopHoe npousseneHue. JInHenHpie
HEPaBEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBaHUE
AHanuTHYeCKHE METObI pacuéra yria
MEXIly IPSMBIMHU U IUIOCKO- CTSIMH B
MHOTOTpaHHuKax. @opMmysa pacCTOSHUS OT
TOYKH JI0 IUIOCKOCTH B KOOPJMHATAX.
HaxosxaeHue paccToSHUI OT TOUKH 10
TJIOCKOCTH B KyOe M PaBUIILHOW MHUpaMuie

IloBTOpPEHME, 0000ILIEHUE U
cucremMaTuzanus 3Hanui (15
4.)

Ceuenuns MHOT'OT'PaHHUKOB: CTAaHJAAPTHBIC
MHOTOTPaHHUKH, METOJ CIIEOB,
CTaHJAapTHBIE TUIOCKOCTH, IIEPECEUCHUS
IPSIMBIX U IUNIOCKOCTEN
[apannensHble NPsIMBIE U MJIOCKOCTH:
napajjiesbHble CeUeHHsI, Pacu€T OTHOIICHHH,
YTJIBI MEXKAY CKPCIIUBAOIIIUMUCS ITPSIMBIMHA
IlepnieHAUKYIJISIpHBIE TPSMBIE U TUIOCKOCTH:
CTaHIapTHBIE apbl HEPHIEHANKYIISIPHBIX
TUIOCKOCTEH M MPSIMBIX, CHMMETPUHN
MHOT'OI'PaHHHUKOB, TEOpPEMA O TPEX
NEepIEeHIUKYISIpaX, BEIYUCICHUS JUIUH B
MHororpanHukax IloBropenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYJIBI JUIsI
IUTOIIA ICH, COOOpaKEHHMS 10 100MI.
[1nomanu ceueHnii MHOrOrpaHHHUKOB:
IUIOILAAM IOBEPXHOCTEH, pa3pe3aHusl Ha YacTy,




COo00paxeHusl MOI00us

O0bém MmHororpannuka (17
4.)

O06BeM Tena. O0bEM NPSIMOYTOIBHOTO
napajuieNienumnena. 3aaadu 00 yIBOSHUH
Ky0a, 0 KBajipaType Ky0a; O TPUCEKITUN
yria.

CrepeoMeTpryecKue 3a/1aul, CBI3aHHBIE C
00BEMOM TIPAMOYTOIBHOTO
napasJieseunesaa.

[Ipuxmnanusie 3a7auu, CBsI3aHHBIE C
BBIYHMCIICHHEM 00BEMA IPSIMOYTOJILHOTO
napasJieNieuneaa.

OO0BEM MPSIMOI TIPU3MBI.
CrepeoMmeTpryecKue 3a/1aul, CBI3aHHBIE C
BBIYMCIICHHEM 00BEMOB NPSIMOM MPU3MBI.
[Ipuknanxele 3aa4n, CBSI3aHHBIE C 00BEMOM
npsMOi TIpU3MBbL. Brruncienue 00bEMOB Tel
C TMIOMOIIBIO OTIPEENIEHHOTO HHTErpaa.
O0BEM HAKIIOHHOW TTPHU3MBI, THPAMHU/IBL.
®dopmyna 06bEMa rupamupl. OTHOIIEHUE
00BEMOB MTUPAMHUJT C OOIIIUM YTIIOM.
CrepeoMeTpuiecKue 3aauu, CBI3aHHbIE C
00bEMaMU HAKIIOHHOH MTPHU3MBI, TUPAMH/IBL.
[Ipuknanueie 3anaun o TeMe «OO0BEMBI
TeJ», CBSI3aHHbIE C 00bEMOM HAKIIOHHON
NPU3MBI, THPAMHUJIBI.

[Mpumenenne o0bEMOB. Brunciienue
ACCTOSIHUS JI0 INIOCKOCTH

O0bémbI Tea (5 u.)

Tlonsitue 00 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeJl.

O0béM 1uuHApa, konyca. O0bEM 1mapa u
TIOIAAb Cepsl

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy TUIOMAIIMHU TTOBEPXHOCTEH, 00bEMaMu
TOJO00HBIX TEN

IL1omaayu nMOBEPXHOCTH U
00BbEMBI KPYIJbIX Teda (9 4.)

O0BéM murHapa. Teopema 00
00BEMe TTPSMOTO IIIHHIPA.

ITmomaay 60KOBOM M TIOJTHOM MTOBEPXHOCTH
murHApa Beraucinenne o0bEMOB Tel ¢
TTOMOIIBIO OTIPEACTIEHHOTO HHTETPAIA.
O0BEM KOHYCA.

[Tnomraau 6GO0KOBOW M OTHOM MOBEPXHOCTH
KOHyca.

CrepeoMeTpHUECKHE 3a/1a9H, CBI3aHHBIE C
BBIUMCJICHUEM 00BEMOB IHIIMHIPA, KOHYCA.
[Tpuxnanueie 3anaun no Teme «O0BEMBI U




UIOIIAAY TToBepXHOCTel Tesn. O0bEM 1mapa u
mapoBoro cekropa. Teopema 06 00bEMe
mrapa. [lnomans chepsr.
CrepeoMeTpryecKue 3a/1aul, CBI3aHHBIE C
BBIUMCIIEHHEM 00BEMOB II1apa, IIapoBOTro
CErMEeHTa, IIapOBOT0 CEKTOpa.

[Ipuknannele 3aa4n IO TEME

«O0BEMBI TeI», CBA3aHHBIC C 00BEMOM IIIapa
7 TUIOMAIBI0 CHEepBI.

CooTHOIIIEHUS MEX Y TUIOIIAAIMU
MIOBEPXHOCTEH U 00bEMaMK TOJOOHBIX TEJI.
[TomoOHEIe Tena B IpocTpaHCcTBe. M3MeHeHNe

00BéMa pu mogoown. CTepeoMeTprIecKue
3agadu, CBA3aHHBIC C BBIYMCICHUCM O6’béMOB
TeJl ¥ IJIOMAIEH TOBEPXHOCTEH

BekTopbl U KOOPAUHATHI B
npoctpanctie (10 4.)

BexTop Ha MIOCKOCTH M B IPOCTPAHCTBE.
CrnoxeHue U BbIUMTaHUE BEKTOPOB. Y MHOJKEHHUE
BEKTOpa Ha 4ucio. Pa3oxeHue BeKTopa 1o TpéM
HEKOMIUIaHapHBIM BekTopaM. IIpaBuio
napajuieienuIeaa.

Pemenue 3aga4, CBS3aHHBIX C TPUMEHEHUEM
MpaBui IEUCTBUNA C BEKTOpaMHu.

IIpsimoyronpHas cucTeMa KOOpIUHAT B
npocTtpancTBe. KoopauHatel BekTopa.
[Ipocreiive 3aga4un B KOOpJIMHATaX. YToJI
Mexy BekTopamH. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. BrIunciieHne yrinoB Mexay NpsMbIMH
U TIockocTsAMU. KoopimHaTHO-BEKTOPHBIN METO
IIPH PEIICHNHN FEOMETPHUYECKHX 3aa4




I[loBTOpeHME, 00001LIEHUE U
cucTeMaTu3anus 3HaHuii (7
4.)

OcHoBHbIE QUTYDBI, (aKTHI, TEOPEMBI Kypca
IUTAHUMETPUU. 3a1aui TIIAHUMETPUH U METOIbI
UX PeLICHUSI.

OcHoBHbIE QUTYDBI, (aKTHI, TEOPEMBI Kypca
CTEpEOMETPHHU. 3a1a4H CTEPEOMETPHH U METOBI
UX PELICHUs

IloBTOpPEHME, 0000ILIEHUE U
cHCTEMATH3ANMS 3HAHMI (22
4.)

O06o061matolee MOBTOPSHUE MOHATHH U
MeTon10B Kypca reomerprn 10-11 xiraccos,
CUCTEMAaTH3alUs 3HAHUM.
VcTopust pa3BUTHSI CTEPEOMETPHH KaK HAYKH U
€€ poJIb B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIA

ITOYPOYHOE INTAHMPOBAHUE KYPCA TEOMETPU A
11 KJIACC

Ba3oBblii ypoBenb (34 yaca)

Yruy6JieHHblii ypoBeHb (68 uacoB)

KommuectBo wacos ‘ Tema ypoka Tema ypoka ‘ KonmuecTBo wacos
Tema: Tena epawenusn (12/24)
1 Henensn
1 Cdepa u map.
YpaBHeHHE cdepsl. 1
CumMmMmetpust cepsl 1 mapa 1
2 Hegeast
1 B3anmMHoe pacrionioskeHue cepbl U IIIOCKOCTH
[Tnomans chepsl U ee yacTen. 1
Pemennie npuKIIaJHbIX 3a/1a4, CBSI3aHHBIX cO cepoil U 1
[1apoM
3 Heneas
1 300pakerne cdepsl, mapa Ha IockocTH. CedeHus
cepsl
CrepeomeTpuueKkre 3aJaud Ha JI0Ka3aTEIbCTBO U 2
BbunciacHue. llpukiagHble 3amayd, CBS3aHHBIE CO
chepoit u mapom
4 Hemean
1 [{nnuHapudeckast noBepxHocTh. Lnnunap
[Ipssmont kpyrosoil nvimHIp. [lomans moBepxHOCTH 2
LUIMHApA




5 Heneasn

CedeHust WIMH]IPA

HpI/IKJ]aI[HBIe 3ala4yM, CBA3AaHHLIC C MUJIMHAPOM

6 Hegeas

Konyc.

[TOBEPXHOCTH KOHYCA U IOJHON

KoHnonnueckass moBepxHOCTh. Ilmomanes OokoBOH

7 Heneas

'Y ce4eHHBII KOHYC.

1300paxkeHNs] KOHYCOB U YCEUEHHBIX KOHYCOB

8 Hegensn

CeueHus KoHyca

HpI/IKJ'IaI[HBIC 3aa4u, CBA3aHHBIC C CCUCHUCM KOHYCa

9 HeneJs

PemeHme 3aaaq Ha CCUCHHUE KOHYCa

BBIYHMCIICHUC.

CTepeOMeTpI/I‘ICKI/Ie 3aJadyd Ha J0Ka3aTCJIbCTBO H

10 Hegens

KOM6I/IHaI_II/I$I TCJI BpallICHUSI MHOTOI'PAHHHUKOB

PaznuuHble  KOMOWMHAIMKM — TeNl  BpalleHus U
MHOTOIPAHHUKOB
11 Hepeas
IMHOrorpaHHHK, ONMCAaHHBINA OKOJIO c(hepsl
PasnuyHble  KOMOMHAIMM  TeJl  BpalleHUs U
MHOT'OI'PDAHHUKOB
12 Hepeas

Cdepa, BriicaHHass B MHOTOT'PaHHUKUIIH B TEJIO
BpalCHUS

3amaun 1o teme «Tena M HOBEpXHOCTH BpaIlCHHS

Tema: O0bembl Te (6/9)

13 Hemens

[TousaTue 00 o0BEME.

Teopema 006 0ObeMeE IPSIMOTO ITHITHH/IPA

14 nenenn

|OCHOBHLI€ CBOHCTBAa 00BEMOB Tell




Bbuuciene  00beMOB  Tel € [OMOIIBIO
OTIpEeICIIEHHOT0 MHTErpajia
15 nenens
O0beM UITHHIIPA
CrepeoMeTpuuecKue 3aJ1auH, CBSI3aHHBIE c
BBIYUCIICHIEM 00BEMOB IHIIUHIPA
16 Hengeasn
O0beM KoHyca
CTepeoMeTpuyYeCcKHe 3ajauu, CBsI3aHHbBIC c

BBIYHCIICHHEM 00BEMOB KOHYCa

17 wenens

O06beM 1apa U miIomaab chepol

[Ipuknagaeie 3amaun mo TemMe «OO0BEMBI

1apOBOI0 CCrMCHTA»

miapa,

18 Henens

[Momo6HBIe Tena B ipocTpaHcTBE. COOTHOMICHUS MEKTY,

1101 adsIMK HOBerHOCTeﬁ, o0beMaMHu HO,Z[O6HLIX TCJI

[Tpuknanueie 3agaun 1Mo TemMe «OO0BEMBI U TIOIIAIY]
TeI

Tema: BekTopbl M KOOpAUHATHI B IpocTpancTBe (10/20)

19 Hegens

IBexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

YpaBHEHUE NPAMOM, IPOXOAALIEN YEPES IBE TOUKHU

20 Hegensn

C0’XeHHE U BIUNTAaHHUE BCKTOPOB

HapaJ'IJ'IeJ'II)HI)Ie MNpsAMBIC W IINIOCKOCTH, YIJIbBI MCEKOY]
CKPCHIMBAOIHUMUCS ITPAMBIMU

21 Heneas

'YMHOKEHHE BEKTOPA HA YUCIIO

[ lepneHuKyIsIpHBIE TPSIMBIE U TUNIOCKOCTH

22 Hemeas

Pa3noxeHne BEKTOpa 110 TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [TpaBuio napauienenunena

Teopema o Tpex NepneHATKYISIpax

23 Heneas




Penienue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII
NIEHCTBUI C BEKTOPAMU

Brrancnenue JUJIMH B MHOTI'OI'PaAHHHUKaxX

24 genenas

[TpsimoyronbHasi cHCTEMa KOOPAMHAT B IPOCTPAHCTBE

dopMyna paccTOsHHUS OT TOYKH [0 IJIOCKOCTH B
KOOpIMHATAaXx.

25 nenens

HpOCTGﬁIHHG 3a/la4ui B KOOpAMWHATax

ypaBHeHI/IC IIJIOCKOCTH,
MJIOCKOCTH B OTPE3KaAX

HOpMaJlb, YpaBHCHHC

26 nemeas

'Yron mexay Bekropamu. CKallsipHOE IPOU3BEICHHE
BEKTOPOB

Brraucnenue yrijia MEKAy BEKTOPAMH B IIPOCTPAHCTBE

27 wemens

IBeraucnenme YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMU

AHaJUTHYECKHE METOAbl pacdyeTra yriaa Mexay)|
NPSIMBIMU U TJIOCKOCTSIMM B MHOT'OI'paHHHMKaxX

28 "emesas

KOOp,Z[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpHU PCHICHUN
TCOMETPHUICCKUX 3aaa4d

Haxox1eHre pacCTOSHUN OT TOYKHU IO IIJIOCKOCTH B
KyOe 1 IpaBHJIbHON NUpamMuie

Tema: IloBTOpeHue, 060001IeHHE U cHcTeMaTU3alus 3HaHui (6/12)

29 genenas

OcHOBHBIE GUTYpPHI, (aKThl Kypca MJIAHUMETPUN

[[momaam  MHOTOYrOJIbHUKOB,
riomianen, cooopaxeHus moaoous

dbopMynel A

30 Heneasn

Teopembl Kypca IMIIaHUMETPUU

TUIONIAI CEUYCHUH MHOTOIPAaHHUKOB, pa3pe3aHus Ha|
4acTH, COOOpaKEHUSI TOT00MS

31 "wengeas

|3azlaq1/1 MJIAHUMCTPHUU U MCTObI UX PCIICHUA




|PemeHHe 3a71a4

32 nenenas

OcHOBHBIE (GUTYPHI, (PaKThI Kypca CTEPEOMETPHH

VicTopusi pa3BUTUSI CTEPEOMETPUU KaK HAYKU U €€
POJIb B Pa3BUTHUU COBPEMEHHBIX HWH)XCHEPHBIX W
KOMITBIOTEPHBIX TEXHOJOTUI

33 nemens

Teopembl Kypca CTepeoMEeTpHU

MHOFOFpaHHI/IKI/I, miomaad MHOTOI'PaHHHUKOB, HX
CCUCHUA

34 wenenas

38.,[[21‘11/1 CTCPCOMECTPHUU U MCTObI UX PCIICHUS

Pemenune 3agau
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