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PaGouas mporpamma yue6HOTO Kypca « MaTeMaTHKa, BKJIOYAs ajJredpy u Hadaja
MaTeMATH4YeCKOr0 aHaju3a, reoMeTpuI0» 0a30BOro ypoBHA s oOywaromuxcs 11
KJIacCOB pazpaboTaHa Ha ocHoBe DemepanpHON pabodeil mporpamMMmbl CPEIHETO OOIIEro
oOpaszoBanmsi Matematuka (0a3oBblii ypoBeHb) miusa 10-11 kiaccoB oOpa3oBaTelbHBIX
opranuzanui 2023r.

[Iporpamma pa3pabotaHa ¢  y4€TOM OCHOBHOM 0Opa3oBaTEIbLHON MPOrpaMMbl
ocHOoBHOTO 001ero oopazoBanust MbOY «CIII Nel3y u yuebHOrO miaHa, pacCuuTaHa Ha 5
gyacoB B Henelto (34 yueOHble Henenu, 170 gacon).

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Aaredpa u Hayajia MareMaTH4eCKOIr0 AaHAJIM3a» SBJISECTCS OJHUM W3
HanOoJiee 3HAYMMBIX B IPOrpamMMe CTapllield IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH
o0ecrieunBaeT WHCTPYMEHTAJIbHYIO 0a3y Il HU3YyY€HHUs BCEX €CTECTBEHHO-HAYUHbIX
KypcoB, a C JpYyrol CTOpOHBI, (OPMHUPYET JIOTMUECKOE M aOCTPAKTHOE MBILUICHHUE
YVYallUXCSd HA YpPOBHE, HEOOXOJMMOM i OCBOCHHMS KypCOB HH(OpMATUKH,
OOILECTBO3HAHMS, WCTOPUHU, CJIOBECHOCTH. B pamkax paHHOro Kypca ydamiuecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKu, KOTopas (hOpMyJIUpYyeT CBOU
JIOCTHKEHHMsI B MareMatudeckoil (opme. Kypc aaredpa m Hayana mMaTreMaTM4ecKoro
aHAJM3a 3aKJIJbIBAET OCHOBY J/JIsi YCIELIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHH,
OMONOTHH, TMOHUMAaHHUS OCHOBHBIX TEHACHIMH HSKOHOMUKH M OOIIECTBEHHOW >KW3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJb30BaTh MX B IIOBCEJHEBHOW JKM3HU. B TOXe BpeMs OBIaJIeHHE
aOCTpakTHBIMU U JIOTMYECKH CTPOTMMU MaTEeMaTHUYECKUMH KOHCTPYKLUHSMU pPa3BUBAET
YMEHHE HaxOIuUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb  YTBEP)KICHMUS,
MCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3AlMI0, a0CTparupoBaHUE U aHAJIOTruio, (GopMupyeT
KpEeaTHUBHOE W KpPUTHUYECKOE MbIlIUIeHHe. B Xome wu3ydeHus ajredOpbl M Havaj
MATEeMATHYeCKOIr0 aHAJM3a B CTapuiedl IIKOJe Yyyalluecs MOJIy4aroT HOBBIM OIBIT
pellIeHUs] TPUKIIATHBIX 3a/lad, CAMOCTOSTEIIBHOIO MOCTPOEHUSI MAaTEMaTUYECKUX Mojiesei
pEAbHBIX CUTYallMi M MHTEPIPETAIUH MOTYYCHHBIX PEIICHUA, 3HAKOMATCS C TPUMEpaMH
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE, HAYKE MU B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTHUYEeCKUMH OTKPBITUSIMHU M UX aBTOPaMH.

Kypc o6magaer 3HAuuTEIbHBIM  BOCHUTATENBHBIM  TOTEHIMAJIOM, KOTOPBIH
peanu3yeTcs Kak dyepe3 yueOHbI MaTepHuall, CriocoOCTBYIOMUM (OPMUPOBAHUIO HAYIHOTO
MHUpPOBO33pEHHUs, TaK M 4epe3 creuuuky ydyeOHOM JeATeTbHOCTH, TpeOyrouen



CaMOCTOSATENIbHOCTH, AKKYypaTHOCTH, HPOJOJDKATEIbHON KOHLIEHTpAUMW BHUMAHUSA H
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pPe3yJIbTar.

B ocHOBe MeToaMKu 00yyeHUs ajredpe M HayajlaM MAaTeMaTHYeCKOI0 AHAJIM3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

Crpykrypa Kypca «Aaredpa M Havajla MATEeMAaTHYE€CKOI0 AHAJIM3a)» BKIIOYACT
CJIEIYIOLIUE COAEPIKATETbHO-METOANYECKHE JIMHUN: «Hucna U BIYUCIEHUSY, « DyHKIHHA U
rpadukn», «YpaBHeHHA U HepaBeHCTBa», «Hauama MareMaTHdeckoro aHalnzay,
«MHOX€eCTBa U JOTHKaA.

Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKNE JIMHUN HM3Y4YarOTCs Ha IPOTSKEHUU
JABYX JIeT 0Oy4eHHUsl B CTapLICH IIKOJIE, ECTECTBEHHO JONOJHSASA APYT APYyra U MOCTEIEHHO
HACBIIIASICh HOBBIMU TE€MaMU W paszzaeiiaMd. JlaHHBIA Kypc SIBISETCSA WHTErPATHUBHBIM,
MIOCKOJIbKY OOBEIHHSIET B ce0e coIepKaHUE HECKOJIBKUX MaTeMaTHYEeCKUX IUCUUILIUH:
anredpa, TPUTOHOMETPUS, MaTEMaTUUECKUN aHaIn3, TEOpUsl MHOKecTB U ap. [lo mepe Toro
KaK ydyaliMecs OBJaJeBalOT BCE Oojiee IIMPOKUM MAaTEMaTHYECKUM amnmnapaToM, y HHUX
MOCJIEI0OBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYIO
MOJI€JIb peajbHOM CUTyalluu, IPUMEHATh 3HaHUS, IIOJIyYeHHbIE B Kypce «Anredpa 1 Hadasna
MaTeMaTUYeCKOr0 aHalnu3a», M pEelIeHUus CaMOCTOSTENbHO CPOPMYIHPOBAHHON
MaTeMaTUYECKOM 3a/1a4y, a 3aTEM UHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

ConepxarenpHo-MeTOaMYeECKass JIMHUA «Uucna W BBIYMCIECHMS  3aBEpLIACT
(hopMHpPOBaHNE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCET, KOTOPOE OBLUIO HAYaToO B
OCHOBHOW IkoJie. B crapmeil mkone oco0oe BHMMaHHWE yaensercs (HOPMUPOBAHHIO
IPOYHBIX BBIUMCIMTEIbHBIX HABBIKOB, BKJIIOYAIOMIMX B CE€0s KCIIOJIb30BAHUE Pa3IMYHBIX
dbopM 3amucu ACUCTBUTEIBHOIO YHMCIA, YMEHHUE pPAllOHAJIbHO BBIMNOJHATH JEHCTBUS C
HUMH, JeNaTh MPUKUAKY, OLEHUBaTh pe3yiabraT. OOydaromiyecss MNOJy4YalOT HaBBIKU
NPUOJIMKEHHBIX BBIYMCICHUM, BBITIOJIHEHUSI JEUCTBUI C 4YHWCIaMH, 3allMCaHHbIMU B
CTaHAAPTHOM (popme, UCIOJIb30BAHUSI MATEMATHUYECKUX KOHCTAHT, OLICHUBAHUSI YUCIOBBIX
BBIPAKCHU M.

JIuaust «YpaBHEHUS! U HEPABEHCTBA» PEATM3yeTCs Ha MPOTSKEHUH BCErO O0yUYEHUs B
CTapileld MIKOJIe, MOCKOJIbKY B KaXKJIOM paszfiesie MporpaMMbl MPESyCMOTPEHO PpEeLICHUE
COOTBETCTBYIOIIMX 3anad. OOyuyaromiyecs OBIAAEBAIOT PA3JIMYHBIMU METOJIAMU PEIICHUS
LEJIbIX, pAlMOHAJIBHBIX, HWPPALMOHANbHBIX, IOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHUH, HEPABEHCTB M UX cHUcTeM. IlonmydeHHble yMmeHus
UCIONIB3YIOTCS. TpPH HCCIAENOBaHUM (YHKUUMH C TIOMOIIBIO TMPOU3BOAHOM, pEIICHUU
NPUKIAAHBIX 3aa4 M 3aJlad Ha HAaXOXKJEHHWE HauOOJIbIIMX M HAWMEHbBIIUX 3HAYEHUU
¢bynkuuu. JlaHHas cogepskarenbHas JIMHMS BKJIIOYaeT B cels Takxke (QOopMUpOBaHUE
YMEHHUM BBIMNOJHATH Pacu€Thl MO (QopMmyiam, MpeoOpa3oBaHUs IENbIX, PalMOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, @ TAK)KE BBIPAKEHUH, COJIEPKAILNX
CTerneHu u Jiorapudmel. brarogaps m3ydeHuio anredpandeckoro Marepuana MPOUCXOIUT
JanbHellee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS Y4YalllUXCH,
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(GbOpMUPYIOTCS HaBBIKH JIETYKTUBHBIX PACCYKIICHUU, PabOThI ¢ CUMBOJBHBIME (POopMamu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEM B BHUJE PABEHCTB W HEPABEHCTB.
Anrebpa mnpemmaraer 3(pdeKTUBHbIE WHCTPYMEHTHI JUIsl PEIICHHUS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]ay, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa
HayKH.

ConepsxarenbHO-MeToAUYeCKass TUHUS «DyHKIMHA U TpaQUKU» TECHO MEPEIUIeTaeTCs
C IPyTUMU JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 33J1a€T MOCJIEI0BATEIbHOCTh
U3ydeHus: marepuana. M3yueHue CTENeHHOM, NOKa3aTelbHOM, JorapupMUUEcKOd WU
TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOMCTB W TpadUKOB, HUCMOJIb30BaHUE (PYHKIUN s
pelIeHus 3a/lay U3 JIPYyruX y4eOHBIX MPEAMETOB M PEATIbHOM KU3HU TECHO CBSI3aHO KaK C
MaTeMaTUYECKUM aHaliM30M, TaK U C PEIICHHEM YypaBHEHUU W HepaBeHCTB. [Ipu 3Tom
OoJibllioe BHUMaHUE yaeisiercss (GOPMUPOBAHUIO yMEHHUSI BbIpaxaThb (opMyliaMu
3aBUCUMOCTH MEXIy pa3IuYHbIMM BEIMYUHAMH, MCCIEIOBATh IMOJYYCHHBbIE (PYHKIUH,
CTpOUTh MX rpaduku. Marepuan 3TOW COAEPKATENbHON JMHUM HalleJIeH Ha pa3BHUTHE
YMEHHMI ¥ HaBBIKOB, IO3BOJIAIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEIUYMHAMU B
paziuuHoOi  opme: aHAIMTHYECKOH, rpaduueckol u cimoBecHo. Ero wuzydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIECHUIO U
KOHKPETHU3alliH, UCIIOIb30BaHUIO AaHATIOTUH.

ConepxarenpHass auHuUd «Hawama  MaTeMaTWyeckoro  aHaiau3a»  MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYyr Kak MaTEeMaTHMYEeCKUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYMHBIX 00YYAIOIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIE0BATh U CTPOUTH
rpaguky GyHKIUNA, ONPEACNATh WX HAUOOJIbIIME W HAWMEHBIINE 3HAYCHUS, BBIYUCISATH
mwiomaan Guryp m oObEMBI TEJN, HAXOIUTh CKOPOCTH W YCKOpEHHUs mpoiieccoB. [lanHas
coJiepKaTelibHasl JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IMOCTPOEHUSI MATEMaTUUYECKHUX
MoOJIeel pealbHbIX CUTYallMi, HAXOXKICHUS HAWJTYUIler0 PEIICHUsI B MPUKIIAIHBIX, B TOM
YHUCJI€ COUUAbHO-DPKOHOMHYECKHUX, 3a/auyax. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTUYECKOIO
aHaJM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (DOPMaTBHO-TOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUI pPAClO3HABATh MPOSBICHUS] 3aKOHOB MaTEMAaTHUKH B
HayKe, TEXHHKE M HcKyccTBe. OOyuarommuecss Y3HAIOT O BBLAAIOUIMXCS pe3ysbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MaTEeMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIICHA AJIEMEHTAM TEOPUU MHOXKECTB. TEOpPETUKO-MHOKECTBEHHBIE IPEICTABICHUS
MIPOHMU3BIBAIOT BECh KypPC IMMKOIBLHON MaTEMATUKH | MPEJIaraloT Hanbosee YHUBEPCATbHBIN
SI3bIK, OOBEIUHSIONIMA BCE paslesibl MaTeMaTUKU M €€ TPUIIOKEHUH, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTH4YeCKHe MAUCIUIUIMHBI B eauHoe 1enoe. [loaToMy BaxHO JaTh
BO3MOXHOCTh UIKOJBHUKY MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOMN
MAaTeMaTUKHU U UCIOJIb30BATh €TI0 ISl BRIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Havama MaTEMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTE€MaTHYECKOTO MOJICTUPOBAHUSI, KOTOPhIE MPHU3BaHbI CHOPMUPOBATH HABBIKU
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MIOCTPOCHHUSI MOJIEJIEN PEAbHBIX CUTyalHWMd, UCCIEHOBAHUS 3TUX MOJEIEH C MOMOIIBIO
anmaparta aiareOppl W MaTEeMaTHYeCKOTO aHajh3a W HMHTEPIPETAlUU  MOJTYYSHHBIX
pe3yabTartoB. Takue 3alaHusl BIUIETEHbI B KaXbId M3 Pa3feioB MPOrpPaMMBbI, MOCKOJIbKY
BEChb MaTepuall Kypca IIUPOKO HUCIHOJIb3yeTCs JUIsl pEelIeHUs MPUKIaIHbIX 3anad. [Ipu
pPEIICHUH pEAJIbHbIX MPAKTUYECKUX 3ajJad ydyalluecss pa3BUBAIOT HAOII01aTeIbHOCTD,
YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOIL30BATh AHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBATh NpoOieMy. [lesTensHOCTh 1Mo (POPMUPOBAHHIO HABBIKOB
pelIeHus] MPUKIAIHBIX 3a/ady OpraHu3yeTcss B Tpollecce HU3YYeHHs BCEX TeM Kypca
«Anrebpa U HayaJia MaTeMaTU4eCKOro aHaJIN3a.
BaxxHocTe y4eOHOro Kypca T€OMETpPUHM HAa YpPOBHE CpEJHEro oO0IIero ooOpa3oBaHUs
00yCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCThIO METANPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
oOy4yeHHsI TeOMETpMU B  HANpPaBICHUU JUMYHOCTHOTO  Pa3BUTHSL  OOyYaromIuXcs,
dbopmupoBanus (GYHKIUOHATHHOM MaTeMaTHYECKONM TPaMOTHOCTHU, W3YUYEHHUS JIPYTUX
y4eOHBIX JUCHHUIUIUH. Pa3BuThe y 0O0y4aromuxcsi TpaBWIBHBIX MPEACTABICHUA O
CYIIHOCTH M TMPOUCXOKIACHUU T€OMETPUUYECKUX aOCTpaKIMii, COOTHOLIEHUH PEAIbHOTO U
UJICAJbHOTO, XapaKTepe OTPaXEHUs MAaTeMaTUYEeCKOM HAyKOW SIBJICHUM W IIPOLIECCOB
peaJbHOr0 MHpa, MECTE€ TEOMETPUM B CHUCTEME HAyK H POJIM MaTEeMaTUYECKOTO
MOJICIUPOBAHUSI B HAy4YHOM TMO3HAHUM W B IPAKTUKE CHOCOOCTBYET (HOPMHUPOBAHHIO
HAy4YHOTO MHUPOBO33PEHUS YYaIIUXCsl, a TaKXKE Ka4eCTB MBIIUICHHS, HEOOXOAUMBIX JIJIst
ajanTalud B COBPEMEHHOM OOIIECTBE.

['eomeTpust siBasieTcss OJHMM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak OOECIeYMBACT BO3MOXKHOCTh H3YyY€HUS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAMPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MplluieHHe, GOPMHUPYEMOE MPU U3YUCHUH 00YJaIONUMUCS TTOHSATHIHBIX
OCHOB T€OMETPUM U TIOCTPOCHUU IIEMOYKH JIOTUYECKUX YTBEPKICHUU B XOJI€ PEIICHUS
r€OMETPUYECKUX 3a7a4, YMEHUE BBIJIBUTATh W OIMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS MPU PELICHUH 3a]1a4 €CTECTBEHHO-HAyYHOTO LIMKJA, B YACTHOCTU U3 Kypca
bu3uKH.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1acTsIX AeSATEILHOCTH YesioBeka. OpHueHTallMs YeIOBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE00XOMMOE YCIIOBHE €r0 COLMAIBHOTO ObITHSA, (hopMa OTpaKEHHUSI OKPYXKAIOLIEr0 MHpA,
YCJIIOBHE YCIICIIHOTO TIO3HAHUS W AaKTUBHOTO MPeoOpa3oBaHUsl JEHCTBUTEIHLHOCTH.
OnepupoBaHne MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIWHSAET pa3HbIe BUIBI YYCOHOU U
TPYAOBOM JIESITEIBHOCTH, SBIACTCS OJHUM U3 MPO(ECCHOHAIBHO BaXHBIX KadecTB,
MOATOMY aKTyaJibHa 3a1ada (GOpPMUPOBAHUA Y OOYYalOIIUXCA MPOCTPAHCTBEHHOTO
MBIIUICHNS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBINUICHHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HAapPaBICHUSM.

Ilens ocBoenusi mporpammbl ydueOHOrOo Kypca «I'eomerpusi» Ha 0a30BOM YpOBHE
oOyueHust — 001Ieo0pa3oBaTeIbHOE M OOIIEKYJbTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4depe3

5



o0ecrieueHre BO3MOXKHOCTH MPUOOPETEHUS W  HUCIOJB30BaHUS  CHUCTEMaTHUYECKHX
r€OMETPUUYECKUX 3HAHMM U JEHCTBUM, CHEMU(PUYHBIX TE€OMETPUH, BO3MOXKHOCTU
YCHEUIHOTO TMPOAODKEHUS O0pa3oBaHMS IO CIEHUATIBHOCTSAM, HE CBSI3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeaHAa3HAUeHa JJisi 00Yy4aroluXxcs
CpPEIHEeW IIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOIO
obmero oOpa3oBanus. Takum o0pa3om, oOydaromuecss Ha 0a30BOM YpPOBHE TOJKHBI
OCBOMUTH OOIIME MAaTeMaTHYEeCKHUE YMEHUS, CBSI3aHHbIE CO CHEMU(UKON TEeOMETpuu u
HeoOXoIUMbIE JJI KU3HM B COBpEeMEHHOM oOmiectBe. Kpome 3TOro, OHU HMEIOT
BO3MOXHOCTh H3YYUTh TeOMETpHUi0 Oosiee IIyOOKO, €CliM B JaJIbHEWIIEM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(ecCHOHAIBHOM eATeIbHOCTH.

JlocTkeHHe  LenM  OCBOEHMSI  MpPOrpaMMbl  OOECIIEYMBAETCS  PEUICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopureTHsiMu 3amadyaMu ocBoeHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHe B 10—11 kjaccax sBISIFOTCS:

e (opMupoBaHuE TPEICTABICHUS O T€OMETPUM KaK YaCTU MHUPOBOWU KYJIbTYpbl U

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYXAIOLIUM MUPOM;

e (QopMupoBaHuEe NpPEACTAaBIECHUS O MHOIOTPAHHMKAX M TeJax BpalleHUs Kak o
BOKHEHIINX MaTEMaTHYECKUX MOJEIAX, MO3BOJIIIOUIMX OIMCHIBaTh W H3y4yaTh
pa3HbIE SABJICHUS OKPYKAOIIETO MUPA;

e (opMupoBaHuE YMEHHUS pacro3HaBaTh Ha YEPTEXKAX, MOJIEISAX U B PEAIbHOM MHPE
MHOT'OTPAHHHUKH U TEJIa BPAILLEHUS;

e OBJAJEHUE METOJaMM pElICHHUs 3aJad Ha T[OCTPOCHUS Ha H300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTPaHHHKAX
Y TeJax BpalleHUs] U KX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a1a4; (OpMUpPOBaAHUE
YMEHHUS NPOBOAUTH HECIOXKHBIE JIOKA3ATEIbHBIE PACCYXKIACHUS B XOJE PEIICHHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0y4arommxcs,
MO3HABATEJIbHOM  aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHHUM, KPUTHUYHOCTH

MBIIICHHUS;
e (opmupoBaHre GyHKIIMOHAIBPHOW TPaMOTHOCTH, PEJICBAHTHON T€OMETPHH: YMEHHE
pacrio3HaBaTh  IPOSBIICHHS ~ IEOMETPHUUYCCKHX  IOHATHH, OOBEKTOB |

3aKOHOMEPHOCTEN B PEAJIBHBIX KWU3HEHHBIX CUTYalUAX WU MPU U3YYEHUU IPYTUX
y4eOHBIX TPEIMETOB, MPOSBICHUA 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
(GopMynupOBaTh UX HA SI3bIKE TEOMETPUHM U CO3/1aBaTh I'€OMETPUUYECKUE MOJEINH,
IIPUMEHATh OCBOCHHBIM T€OMETPUYECKMU amnmapar Uil pELIEeHUs IPAKTUKO-
OpPMEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATb U  OLIEHUBATH IOJYYCHHBIE
pEe3yJbTaTHhI.



OTnuYuTeNnbHOM OCOOCHHOCTHIO MIPOrpaMMBbl  SBJSIETCSI  BKJIIIOYEHHE B KypC
CTEPEOMETPUM B HAyaje €ro M3y4yeHHs 3a7ay, pPElIacMbIX Ha YPOBHE HHTYUTHBHOIO
MO3HAHUS, W ONpeNelEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJg HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILJICHUS, CTUMYJIUPYET
POTEKaHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K AAbHEHIIIEMY U3YUSHUIO MTPEAMETA.

[Ipeanourenue OTAAETCS HAIISIIHO-KOHCTPYKTUBHOMY METOJYy OOY4YE€HUs, TO €CTh
TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-MPAKTUUECKOM
nesiTeNbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy YydYalluxcs B Kypce
CTEPEOMETPUU TPOBOJUTCS 3a CYET peUIeHUs 3ajlad Ha CO3/aHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajJlad Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. Cozmanue oOpasza
MPOBOAMUTCA C OIMOPOM Ha HArISAHOCTh, a OINEPUPOBAHUE OOpa3oM — B YCIOBUSX
OTBJICYEHUS OT HATJISAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOITHOTO COJIepKAHUSI.

OcHoBHBIE cojeparelbHble JHHUM Kypca «l'eomerpum» B 10-11 xkmaccax:
«Muororpanaukn», «lIpssMple W TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopsl M KOOpAMHATBI B MPOCTPAHCTBE». {DOpPMHUpPOBAHHE JOTMYECKUX YMEHHU
pacupenensercsa He TOJIBKO MO COAEpPX ATENbHBIM JIMHUSAM, HO M MO rojaM OoOy4YeHus Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Copepxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3yJbTaTaM OCBOCHMSI
paboueil mporpamMmbl, pactpeneléHHbIM MO0 rojJaM OO0y4YeHHUs, CTPYKTYpHUPOBAHO TAKUM
o0pa3oM, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMHU MOHATUAMH M HABBIKAMU OCYILIECTBISIOCH
MOCJIETIOBATEIBHO U MOCTYIMATENIbHO, C COOIOACHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHS BKIIOYAJIUCh B OOMIYI0 CHUCTEMY T€OMETPUYECKHX IPEJICTaBICHUN
oOydJaronuxcsi, pacmmpsss v yriayomnss e€, oOpasys MpOuYHbIE MHOXKECTBEHHBIC CBS3H.



11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HatypaneHble u nenslie yncina. IIpu3Haku 1eIMMOCTH LEIIBbIX YUCEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTudHble U HaTypajJbHbIC JOTapru(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKEHU, COEPKALUX JTOTapUPMBI.

[IpeoOpa3oBaHue BbIpaXXEHU, COEPIKALUX CTENEHH C PAllMOHAIBHBIM OKA3aTENIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapumuueckue ypaBHEHUS! U HEPaBEHCTBA.

CucreMsl JIMHEWHBIX YpaBHEHUH. Perienne mpukiaaHbix 3aa4 ¢ IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUW U HEPABEHCTB.

[IprmeHenne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IM4HbIX 00JacTe HayKu U peasbHOM KU3HH.

DOyHKUUM U TpaduKku

Oyukuusa. [lepuoanueckue ¢yHkuuu. IIpoMexyTKu MOHOTOHHOCTH —(DYHKIIHMH.
Makcumymbl 1 MUHUMYMBI pyHKIuu. Hanbonbliee n HanMeHblee 3HaueHne (QyHKIMHA Ha
IIPOMEXYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u norapudmuydeckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnons3zoBanue rpa@ukoB GyHKIMMA 711 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN AJIsI UCCIIEIOBAHUS TTPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HHUKAIOT MPHU PEIICHUHU 3a/ad U3 JPYTruX Y4YEOHBIX MPEIMETOB M peajbHOU
KU3HHU.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

HenpepsiBHble hyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii U GU3NYECKUN CMBICI TPOU3BOTHOM.

[IpousBoanbie 3neMeHTapHBIX GyHKIUNA. Dopmynbl HaXOXIEHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[IpuMeHeHre TPOU3ZBOAHOW K HCCIAEAOBAaHUIO (YHKIMM HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxo1eHre HanOoJIbIIero 1 HAaMMEHbILIETo 3HaYeHUs! QYHKIMU Ha OTPE3KE.

IIprMmenenne nTpoOU3BOAHOM I HAXOXKACHUSA HAWIydIlEero pelleHHs B NPUKIAAHBIX
3aj1a4ax, Js OIpeieJIeHs] CKOPOCTH MpoLecca, 3alaHHOr0 (POPMyYION Wi rpauKoM.

[TepBooOpasnas. Tabnuiia mepBooOPaA3HBIX.

WNurerpain, ero reomMmeTpuueckuii U (pusnyeckuid cMbIci. BbrunciieHne uHTerpasia mo
dhopmyne Herorona—JleliOnura.



Tesa Bpamenus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrollyue HWIMHIPUUECKON MOBEPXHOCTH, OCh
UWJIUHAPUYECKON ToBepXHOCTH. Llumuuap: ocHoBaHuss W OOKOBas IOBEPXHOCTD,
oOpasymolas 1 oCb; IJIOLAaAb OOKOBOW U MOJIHON OBEPXHOCTH.

KoHnunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh M BEpILMHA
KOHUYECKON MnoBepxHOocTU. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yromas U OCh; IJIOLIAIb
OOKOBOI1 U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolue U BbICOTa; OCHOBAHUSA U
OO0KOBasi NOBEPXHOCTb.

C¢epa u map: ueHtp, paauyc, AMaMeTp; IUIOMAAb MOBEPXHOCTU cdephl. BianMHoe
pacnojoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TuIomaas chepsl.

N300paxkeHue Te BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpallleHuss 1 MHOTOIPaHHUKOB. MHOTOIpaHHMK, ONKUCAHHBINA OKOJIO
cdepsl; chepa, BMcaHHAsi B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonsatune 06 o0BEMe. OcHOBHBIE CBOWCTBA O00BEMOB Tel. Teopema 00 00BEME
MPSMOYTOJIBHOTO Mapajuiesienumena u ciaeactBus u3 He€. OO0bEM IMIMHIApA, KOHYcA.
O06BEM mapa u iomaab cepsol.

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEX]Y IUIOMIAIIMUA MOBEPXHOCTEN,
o0BbEMaMM MOAOOHBIX TE.

Ceuenunss mwimHApa (HapajuleIbHO U MEPHEHAUKYJSIPHO OCH), CEUEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOAIEe YePe3 BEPILNHY), CEUECHHUS 1apa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IJI0CKOCTH U B IPOCTpaHCcTBE. CII0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4yucio. Pa3noxeHue BeKTopa no TpéM HEKOMITJIaHAPHBIM
BekTopaM. [IpaBuio napamnenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHHEM
IIPaBUJI JEUCTBUM ¢ BeKTOpamu. lIpsMoyronapHas cucteMa KOOPAUHAT B IPOCTPAHCTBE.
Koopaunater Bekropa. [Ipocreiimme 3aqaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPaAMU.
CkansipHO€ IPOU3BEACHUE BEKTOPOB. BhIUNCIEHUE YIIIOB MEXKy NPSIMBIMU U
IJI0CKOCTSIMHU. KOOpAMHATHO-BEKTOPHBINA METOJI ITPU PELIEHUU T€OMETPUYECKUX 3a1a4.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTrka» JOJDKHO OOECreurBaTh JOCTHXKEHUE
Ha YPOBHE CPEIHETO OO0IIero 00pa3oBaHMsl CICTYIOMINX JUYHOCTHBIX, METAIPEAMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

JINYHOCTHBIE PE3YJIBTATDI



JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MpOorpaMMbl yueOHOro npeaMera « MaTeMaTuka
XapaKTEepU3yIOTCA:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIMM OOYYaIOIIErocsi KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOro OOIecTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEIYP TPaxdaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCH W TIp.), YMEHHEM B3aUMOJCHCTBOBATH C COIMATHHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM.

[laTpuoTrueckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON TPa)X)TaHCKOM HACHTUYHOCTH, YBaXKEHUS K
MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K
JOCTHKEHUSAM POCCUUCKAX MAaTEMATUKOB W POCCHMCKOM MAaTeMaTHUYE€CKOW IIKOJbI, K
MCIIOJIb30BAHUIO ITUX JIOCTUKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHHSI:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, OTUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTH)KCHUI HAayKHM U JESITEIBHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOUUUBOTO Oy IYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUpPY, BKJIIOYas JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lau, PEIICHUH, PACCYKJECHHI; BOCIPUUMUYUBOCTBHIO K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA.

Pur3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHUYECKHUE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
(310poBO€ TUTaHHME, COAJTAHCUPOBAHHBIM pEXUM 3aHITUH U OTHAbIXa, pEryJspHas
¢du3nYecKass akTUBHOCTD); (DU3UUYECKOTO COBEPIIEHCTBOBAHUS, TIPU 3aHATHUSIX CIIOPTHUBHO-
03JI0POBUTEJIILHON JNEATEIBHOCTBHIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; HHTEPECOM K Pa3IMYHbIM
chepam mnpodeccHOHANBHON  NESITEIBHOCTH, CBS3aHHBIM C MaTeéMaTUKOM u e
MPWIOKEHUSIMUA, yYMEHUEM COBEpINATh OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K
MaTeMaTHYECKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO Ha TMPOTSHKEHUM BCEH >KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PCIICHUHM MPAKTHUUYECKUX 3aJa4 MaTEeMaTHUUEeCKOMN
HaIpPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHUECKOU KYJIbTYpPhl, TOHUMAaHUEM BIIUSHHS COIIMAIIBHO-
SKOHOMMYECKHX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLUAIBHOU CpeJibl, 0CO3HAHUEM
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r100ampbHOTO  XapakTepa SKOJOTHYEeCKHX MpoOjieM; OpHeHTauued Ha NPUMEHEHHE
MaTEeMaTHUYECKUX 3HAHMWA [UJIsl pEIIeHUs 3aJady B OONacTH OKpYXKaloIled Cpepbl,
IUTAHUPOBAHMSI TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX IOCIEJACTBUI IS OKpYKaromen
CpEIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOPMUPOBAHHOCTHI0 MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU W OOIIECTBEHHOW MPAKTUKW, MOHMMAHUEM MaTEMaTHYEeCKOW HAayKu Kak
cepbl YEIOBEYECKONW NEATEIbHOCTH, ITAlOB €€ Pa3BUTHS W 3HAUYMMOCTH JJIsl Pa3BUTHUS
[UBWIM3AIMY; OBJIAJICHUEM SI3bIKOM MATEMaTUKU M MaTEeMaTHMYECKON KyJIbTypoW Kak
CPEICTBOM  MO3HAHWA  MHpa;  TOTOBHOCTBIO  OCYLIECTBJIATH  IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  Pe3yJIbTaThl  OCBOCHMSI MPOTpaMMbl  y4yeOHOro mpeaMmera
«MaremaTuka» XapakT€pU3YIOTCS OBJIQJICHUEM YHHUBEPCAIBHBIMU HO3HAGAM ENbHbIMU
0eUCmBUAMY, YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OClCMBUAMU, VHUBEPCATIbHBIMU
Dpe2yIAMUGHbIMU OeCMBUAMU.

1) Vuueepcanvuvie no3nasamenwvhvle Oeticmeus, obecneuusarom opmuposanue
0a308bIX KOSHUMUBHLIX NPOYECcco8 00yuaruwuxci (0ceoeHue Memooo8 NO3HAHUSA
OKpYICaowe2o0 Mupa; NpuMeHeHue J0SUYECKUX, UCCe008ameNbCKUX Onepayuli, yYMeHull
pabomams ¢ ungopmayueii).

ba3oBrle Jornueckue nercTBU:

e BBIBISATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMaTHYECKHX
OOBEKTOB, MOHATHM, OTHOIICHUH MEXIy TMOHATUSAMHU;  (OPMYIUPOBATH
oTpe/ieNieHUs] IOHATUIN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(PUKAIIH,
OCHOBaHMS J1s1 0000IIEHNS U CPAaBHEHM S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATH, ((OPMYIUPOBATH U MPEOOPA30BBIBATH CYKJCHHUS: YTBEPAUTEIIbHbBIE
Y OTpULIATENIbHbIE, €MIUHUYHBIE, YACTHBIE U O0ILIME; YCIOBHBIE;

e BBIBJIITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3W M IPOTHUBOPEUYUS B
dakTax, AaHHBIX, HAOIIONEHUSX W YTBEPKICHUAX; MpeasiaraTh KPUTEPUH s
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e Jle7aTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MATEMAaTUYECKUX YTBEPKICHUMN
(TIpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUS U BBIBOJIbI;
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BBIOMpATh CIOCO0 perieHus yueOHOW 3ajaun (CpaBHHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BBIOUpaTh HaubOoyiee MOAXOASAMMUNA C Yy4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBnbie HCCJIICOAOBATCIBCKUC ,ZIGI\/'ICTBI/ISI:

UCIIOJIb30BaTh  BOMPOCHI KAaK MCCIIEIOBATEIbCKAA WHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BOMPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEUYUE,  MpodIemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIUI0, MHCHHUE;

IPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, MCCIEAOBAHHUE TIO
YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, POLIECCAMU;
CaMOCTOSITENIbHO  (OpMyJIUpOBaTh OOOOIIEHHS W BBIBOABI 1O pe3yjbTaTaMm
OPOBEAEHHOIO  HAOJIOJEHUsS, MCCIENOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TakkKe BbIABUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nundopmariuei:

2)

BBISIBIISATH 1ePUIIMTHI HHGOPMAIIMU, TaHHBIX, HEOOXOIMMBIX JIJII OTBETAa Ha BOIIPOC
U JIJIA pEIICHUS 3a]1a4H;
BBIOMpPAaTh WHGOPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U (OPM
IIPE/ICTaBIICHNUS,
CTPYKTYpUpPOBaTh HWH(MOpPMAIUIO, TPEACTaBIATh €€ B pa3audHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHWBATh HAA&KHOCTh WH(MOPMAIMU TI0O CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIM
KPUTCPUSIM.

Yuueepcanvnvie KOMMYHUKAMUugHbvle oeticmaus, obecneuusaiom

choOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUSUXCAL.
OO1ieHue:

BOCIIPUHUMAThL M (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCJIOBUSAMH H
1nensMu OOIEHMS; SCHO, TOYHO, TPAMOTHO BBIpAXaTh CBOI TOYKY 3pEHUS B
YCTHBIX U TMHUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy PEIICHUS 3a]ayH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B Xo[e OOCYXIEHMs 3a/JlaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOl TEMBHlI,
npoOJieMbl, perraeMoi 3aJaud, BBICKA3bIBAaTh WJICHU, HAIICJICHHBIE Ha TIOUCK
pELIEHHUsI; COMOCTABISATh CBOU CYXKIEHUSI C CYXICHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy>XMBaTh Pa3IMYUE U CXOJCTBO TO3UIIMKA;, B KOPPEKTHOU (hopme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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e TMPEACTABIATh PE3yJbTaThl pEIICHUS 3aJa4d, OKCIEPUMEHTAa, WCCICIOBAHNUSA,
MPOEKTA; CaMOCTOSATEIHLHO BBIOMpaTh (OpMAT BBICTYIUICHHUS C Y4ETOM 3a1ad
Mpe3eHTAIMU U 0OCOOCHHOCTEH ayIUTOPUU.

CoTpyaIHUYECTBO:

e TIOHMMATh U UCIOJIH30BATH MPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYaTIbHOU PabOThI
NPy pelieHur YYeOHBIX 3a/iady; MPUHUMATH I1€Jh COBMECTHOW JIESTEIBHOCTH,
IUTAHUPOBATh OPTraHMU3AIMIO COBMECTHOM paboThl, pachpenenarb BUAbI padoT,
JIOTOBAapUBAaThCA, 00CYXAaTh MPOLECC W pe3ysbTaT padboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIIOCH;

e YYacTBOBaTh B TIPYNNOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbD» ¥ UHBIC); BBITIOJHITH CBOIO 4aCTh pa0OTH M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI;, OIICHUBATh KAYECTBO CBOETO BKJIa1a
B OOmMIA TPOAYKT MO KpPUTEpHsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBHUSI.

3) Vuusepcanvuvie pezynsamuenvle Oelicmsus, obecneuugarom GopmuposaHue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTaBJISITh IJIaH, aJITOPUTM PEIEHUs 3aJla4H, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ Y4ETOM
UMEIOIINXCA  PECYypcoB U COOCTBEHHBIX  BO3MOXHOCTEHM, apryMeHTUpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIB:

e BJIQJICTh HABBIKAMHU I[103HABATEIBHONU pedIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JIEUCTBUNA M MBICIHUTEIBHBIX MPOIIECCOB, MX PE3YJIbTaTOB; BIAJETh CIIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIEcca U pe3ysibTaTa PEIICHUS] MaTeMaTHIEeCKOM
3a/1a4u;

e TMPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPHU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa I W YCIOBHIM, OOBICHATH TPHUYUHBI
JTOCTIDKCHUS WM HEJOCTIDKCHHS Pe3yIbTaTOB JEATECILHOCTH, HAXOIUTh OIIHNOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yaeOHOTO Kypca «MaremaTrka» Ha ypOBHE CPEIHETO O0IIero 00pa3oBaHus
JOJDKHO  00OecreunBaTh JIOCTHKEHUE CIEAYIOIMMX MPEIMETHBIX 00pa3oBaTEIbHBIX
PE3yNbTATOB:

11 KITACC
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AJirefpa U Ha4YaJIa MAaTeMATHYECKOr0 aHAJIN3a

Yucia ¥ BIYMCICHUSA

OneprpoBaTh MOHATHUSIMU: HATypalbHOE, LEJIOE YHCIO; HUCIOIb30BaTh MNPHU3HAKU
JNETUMOCTH LEJIBIX YUCE, PA3JI0KECHUE YUCIIA HA IPOCTHIE MHOKUTEIM ISl PELICHUS 33/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBarh MOHATHAMU: Jiorapu(M UHCIa, JECATUYHBIE M HATypaJbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh cBOMCTBA CTENEHU I MNPeoOpa3oBaHUsl BBIPAKEHMI; ONEpUPOBAThH
MOHATHUSMU: II0KA3aTeIbHOE YPAaBHEHUWE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMs BBIPaXEHHM, COAEpKAIMX JIOrapu(Mbl; ONEpPUpPOBAThH
HNOHATUSAMU: JOrapu(MUUYECKOE YpaBHEHHWE M HEPABEHCTBO; pellaTb OCHOBHBIE THIIbI
norapu(pMUYECKHX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMM: CHCTEMA JIMHEWHBIX YPaBHEHUNM U €€ pEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

Haxomute pemeHus DpOCTEMIIMX CUCTEM M COBOKYIIHOCTEW PpallMOHAJIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh peanbHble CHUTyallMd Ha SI3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3aJayd, HUCCIENOBATh IIOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHUEM ammapara ajareOphl.

DyHKUUM U TpaduKku

OnepupoBarh MNOHATUSMH: TepUoaUYecKass (YHKLIMS, TPOMEXYTKH MOHOTOHHOCTH
(GyHKLIHMH, TOYKU 3KCTpeMyMa (PYHKIMHU, HauOoJIblIee U HaUMEHbIlIee 3HAUCHUSI (PYHKIIMU
Ha MPOMEXYTKE; UCIIOJIB30BaTh UX Ul UCCIIEIOBAaHUS (PYHKIIMH, 3aJaHHOU IpadUKOM.

OnepupoBaTh MOHATHAMH: Tpa@UKu  IOKa3aTeNlbHOM, Jjorapudmuyeckol u
TPUTOHOMETPUYECKUX (PYHKUMH; H300pakaTb HMX HA KOOPJAWHATHOM IUIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTb Ha KOOPAMHATHOW IUIOCKOCTU TpaUKH JUHEHHBIX YpPaBHEHUH U
MCIIOJIb30BaTh UX IS PEIIECHUs CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnionp3oBath rpaduky GyHKIHN 715 MCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH M3
JIPYrUX y4eOHBIX TUCUHUILINH.

Havaja MmaTeMaTH4ecKoOro aHajamnsa

OnepupoBaTh TOHATHUSMHU: HENpPEpbIBHA (PYHKIMS;, MPOU3BOAHAS (PYHKIIMH;
MCIIOJIH30BaTh TEOMETPUICCKUN 1 (PU3UIECKUI CMBICI TTPOU3BOIHOM ISl pEIICHUS 3a/1a4.

HaxoauTh npou3BoHbIE 3JIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BEJEHUS, HACTHOTO (DYHKIIMIA.
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Hcnonp30BaTh MPOU3BOAHYIO [UIsl UCCIENOBaHUS (YHKIMHM HAa MOHOTOHHOCTb H
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIETOBAHUS K TTOCTPOSHUIO IpaUKOB.

Hcnonb30BaTh MPOU3BOIHYIO JIJIST HAXOXK/ICHUS! HAWTYUIIETO PEMICHUS B IPUKIIATHBIX,
B TOM YHCII€ COIMATbHO-O)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBath NOHITUAMU: NIEPBOOOPA3HASI U UHTETPAJT; IOHUMATh T€OMETPUUECKUHN U
buznyecKkuii CMbICT UHTETpaa.

Haxomute mepBooOpa3Hble »JIEMEHTAapHBIX (DYHKUIMNA; BBIYUCIATH HWHTETpal IO
dhopmyne HetoTrona—JleliOHuIa.

Pemarp mnpukiamHele 3amadd, B TOM YHCJE COIMAIbHO-3KOHOMHYECKOTO U
(U3MYECKOTO XapaKkTepa, CpeCTBAMU MAaTEMAaTUICCKOTO aHaIN3a.

I'eomerpus

OnepupoBaTh MOHATUSIMU: [TWIMHAPUUECKAS TOBEPXHOCTh, 00pa3yIoIUe UJIUHIPUIECKOM
MOBEPXHOCTH; UWIMHAP;, KOHMYECKass TOBEPXHOCTh, OOpa3ylolue KOHUYECKOH
MMOBEPXHOCTH, KOHYC; cepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIUHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KinaccudunupoBaTh B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHSAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BbBICOTA
CErMEHTa; IIapOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS; IIAPOBOM
CEKTOD.

Beruncnars 00bEMBI U TIIOIIAAN TOBEPXHOCTEH TEJT BpaIllEHUs], TeOMETPUUECKUX TEJI C
pUMEeHEeHHEM (popMyII.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHK, BIIUCAHHBIN B cPepy M OMUCAHHBIN OKOJIO
cdepsl; cdepa, BMCaHHAS] B MHOTOTPAHHUK WIIH TEJIO BpaIICHUS.

BrIuucisaTh COOTHOIICHHS MEXKTY TUIOMIAAsIMU MOBEPXHOCTEN U 00bEMaMU MO100HBIX
Te.

N300pakath u3ydaembie (UTYpPbl OT PYKH U C MPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BrinosHATh (BBIHOCHBIE) IJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAICHHUS.

W3Bnekatb,  MHTEPHNPETHUPOBATH M MNpeoOpa3oBbIBaTh  MHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NPEACTaBICHHYI0 Ha YepTekax H
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTONMHATE JTEHCTBUS CIIOKEHHS BEKTOPOB, BBHIYMTAHHMS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJIafOT.

[TprMeHsTH MpaBHUIIO TIapajuIeIICUIIS .
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OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJ MEXIY BEKTOPAMH, CKAISIPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMy BEKTOpPOB M NPOM3BEIACHUE BEKTOpPAa HAa YHUCIO, YIOJ MEXIY
BEKTOpaMH, CKaJSIPHOE NMPOU3BENCHHE, PACKIAABIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reoMerpuueckue (HakTbl ISl PELIEHHs] CTEPEOMETPUUYECKUX 3a/ad,
[PEANOIaraloliuX HECKOJIbKO IIAaroB PEUICHUs, €CIA YCIOBUS IIPUMEHEHUs 3aJaHbl B
SIBHOM (hopme.

Pemare mpocrelmme reoMeTpuyecKHe 3aJadyd  Ha [PUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemars 3amauu Ha [0KA3aTENbCTBO MAaTEMAaTUYECKUX OTHOILICHUN M HAXOXICHUE
reOMETPUUYECKUX BEJIMYMH MO0 00pasliaM WM ajlropuTMaM, MPUMEHSSI U3BECTHBIE METObI
IIPY PEIIEHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumensaTh IIPOCTENIINE IIPOIPAMMHBIE cpeacrTna u AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33]1a4.

[IpuBOIUTHE HpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJIE U JKWU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IprMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE: aHAJIM3UPOBATH PEAIBHBIE CUTYAIlUU U
IIPUMEHSTh U3YYEHHBIC ITOHATHS B ITPOLIECCE ITOMCKA PEIICHUS MATEMATUYECKH
chopMyJIMPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pEalbHbIE CUTYAI[MH Ha S3bIKE TEOMETPHH,
HCCIIEI0BATH IIOCTPOEHHBIE MOJENIH C UCIIOJIB30BAHUEM I'€OMETPUUECKUX ITOHATHN U
TeopeM, amrnapaTa anreOpsl; peiaTh NpaKTHYECKUE 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM
r€OMETPUYECKUX BEJIMYHH.

16



17



11 KJTACC

Kosaun4vecTBo 4acos JJIeKTPOHH
ble
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudposbie
n/n NporpaMmmasl Bcero KonTtpoJbHble patoThl )
o0pa3oBarte
JIbHbIE
pecypcsbl
1 Boanoe nosropenue )
Crermnensb ¢ palluOHAIBLHBIM
5 nokazarenem. [TokazarenbHas 14 1a
¢ynkuus. [TokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
3 Jlorapudmuueckue ypaBHEHUS U 15 la
HEPaBEHCTBA
4 Tena Bpaienus 15 1ir
Tpuronomerpuyeckue GyHKIUH U
5 ux rpaduku. TpuroHomMeTpuyecKue 12 la
HEPABEHCTBA
6 OO0bEMBI TEN 7 1r
; HpOI/I3BOl[HafI. [Ipumenenne 26 1a
IIPOU3BOTHON
8 WHuTerpan n ero npuMeHeHus 11 la
9 BexTops! 1 KoopAMHATHI B 13 1r
IIPOCTPAHCTBE
10 CucreMsl ypaBHEHUH 14 la
11 HaTypaJ'IBHBIe U IICJIbIC YHUCiIa 7
1 [ToBTOpeHue, o6061ueH1/vle, 31 1
CUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 170
I[MTPOT'PAMME 10
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