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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMEHTAJIBbHYIO 0a3y JUIsl HW3YYCeHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJIAJEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHWOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETHU3aInio, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJICTICH pPealbHBIX CHUTyalluidi W WHTEPIPETAIuU
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN pPE3yJIbTaT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun U rpadpukuy», «YpaBHeHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIsETCS
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIMPOKUM MaTEMaTUYECKUM alapaToM, Yy HUX MOCIE0BaTeIbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajlu3ay, JUJIs PElIeHHs] CaMOCTOSITENIbHO C(hOpMYyITHpPOBAHHON
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKoie. B crapmieil mikoine oco6oe BHUMaHUE YACNISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MOIY4YarOT HABBIKU NPUOIMKEHHBIX BBIUYHUCICHUMH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTapllield IIKOJe, TOCKOJbKY B KaXJAOM paslieie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydyeHHbIe yMeHNs UCTIONIB3YIOTCS IIPU UCCIIEA0BAHU N
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINOJIHATH pacy€Tel Mo (opmysiaMm, HpeoOpa3oBaHUs LEJIbIX, PALHOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepraja MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILIJIEHUS y4aluxcs, (GOPMHUPYIOTCS HaBBIKM JI€TyKTUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeajaraeT AQQEKTUBHbIE WHCTPYMEHTBI [JIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapuMUUecKoil 1 TPUTOHOMETPUUECKUX (PYHKINI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOoM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIUYMHAMH, MCCIE0BATh MOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBbIKOB, ITO3BOJIIIOIIMX BBIPAXKATh 3aBHCUMOCTH MEXAY BEJIMYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass JuHUS «Hadama maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYAlUH,
HaxO0KJICHUS HAWJIy4YlIEero PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOTO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHHH paclio3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIIAIOIINXCS PE3YJIbTATaX, MOJIYYEHHBIX B XOJE pa3BUTHS MaTeMaTHUKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeToANYECKas JTUHUS «MHOXKECTBA U JOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. €0pPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECH KypPC IIKOJBHOW MAaT€MAaTHKH W INPEJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
MIPUJIOKEHNUM, OHU CBSA3BIBAIOT PA3HbIC MATEMATUYECKHUE AUCLMUIUIMHBI B €JUHOE
nenoe. IloaroMy BakHO naTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOJKECTBEHHBIN $3bIK COBPEMEHHOW MATEMATHUKH W HCHOJIB30BaTh €r0 A
BBIPAYKEHUSI CBOMX MBICJIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)X€ OCHOBBI MAaT€MaTUYECKOTO MOJIECIUPOBAHUS, KOTOPbIE  IPU3BAHBI
chopMUpOBaTh HABBIKA TIOCTPOCHUSI MOJIEJIEH peabHbIX CUTYaIlui, UCCIIeIOBAHMS
ATUX MOjeNield C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
WHTEPIIPETAllMU MOJYYEHHBIX pe3yibTaToB. Takue 3aJaHusi BILUICTEHBI B KaXbIi
U3 pa3AesoB IpOrpaMMBbl, TOCKOJIBKY BECh MaTepuai Kypca IIHUPOKO UCIIOIb3YyETCs
JUISl pellIeHusl PUKJIAIHbIX 3aaa4. [Ipu pemeHnun peanbHbIX TPAaKTUYECKUX 3a/1a4
yyaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIATHBIX
3a/lay OpPraHM3yeTcsl B IMpoOIlecce M3YUEHHUsI BCeX TeM Kypca «Ainredpa u Hauyasia
MaTEMaTUYECKOr0 aHajau3a». BakHOCTh yuyeOHOro Kypca TeOMeTpUH Ha YPOBHE
cpenHero o6Omero oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKONW 3HAYUMOCTBIO
METanpeIMETHBIX W TMPEAMETHBIX PE3YJbTaTOB OOyYEeHHUS TEOMETPUU B
HANpaBJICHUH  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs,  (GopmupoBaHus
(GYHKIIMOHAIBHOW MAaTeMaTUYeCKOW T'PaMOTHOCTH, W3YYEHHs APYTUX Y4eOHBIX
TUCIUIUIMH. Pa3BuTHe y 00y4aromuxcs MpaBUIbHbIX MPECTABICHUN O CYITHOCTH
U TIPOUCXOXKICHUU TEOMETPHUYECKUX aOCTpaKiUid, COOTHOIICHUH pEaJbHOTO H
UJICAUTBHOTO, XapakTepe OTPAKCHUS MATEMaTHUYECKOM HAyKOW SIBICHHH W
IPOLIECCOB PEANTBHOTO MHpPA, MECTE€ TIEOMETPHUM B CHCTEME HAyK U POJIH
MAaT€MAaTHYECKOTO MOJEIUPOBAaHUS B HAyYHOM T[O3HAHUM W B IPAKTHKE
CIocoOCTBYeT (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS YYAIIMXCS, a TaKXKe
KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JJI aJIaliTAllii B COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KakKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYECHUU OO0YUYAIOIIUMHUCS
MMOHATUMHBIX OCHOB F'€OMETPHUU U MMOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJE pPEUICHHS T'€OMETPUYECKHX 3a7ay, YMEHHWE BBIABUraTb W ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIOJB3YIOTCS MPHU PELIEHUH 3a1a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpHUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa



OTpPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS U aKTHBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JAESITEIBHOCTH,
ABISIETCS OAHUM U3 MPOPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3ajaya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMMmbl yueOHOro Kypca «leomerpusi» Ha 0a30BOM
ypoBHe 0Oy4yeHHss — oOmeo0pa3oBaTeIbHOe U OOMICKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecredeHHe  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONB30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
crenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJIOHKEHUs 00pa30BaHMs
0 CMIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroIMXCsl CPeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeoOMETpHH W HEOOXOAMMBIC /I J>KH3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oolee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomeTpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISrOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEUIIINX MATEMaTUYECKUX MOJEISAX, TO3BOJISIIOIINX ONMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHMe yMeHUsS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
POCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPHPOBATH OCHOBHBIMH TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  pEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dopMupoBaHuE yYMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTelIbHbIE
paccyXIeHusi B XOJl¢ PEUICHHsS CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTUIECKUM COJICPIKAHUEM;



e pa3BUTHUE MHTEJUIEKTYaIbHbBIX u TBOPUYECKUX CrocoOHoCTEN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUUECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajJay Ha  ONEepUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CpeHEro o0mero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEN0BATEIbHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM milaHe Ha M3ydyeHHE Kypca aareOpbl M Hayal MaTeMaTU4ecKOro
aHanM3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooydenus — 170 gacos.

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Hepenmo B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jBa rojia ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApupMeTHYecKue  Omepauuud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuud C JACHCTBUTENbHBIMH uuciaamMu. [Ipubamxénubie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN [JISl PELICHUS MNPAKTUYECKUX 3a/1ad U MPEJCTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUH U TPaPuKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMS ¢ HATypaJlbHBIM U 1LIEIbIM MOKa3aresneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. McCronbp3oBaHWE MpOrpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIISHUHN 3374 U3 IPYTUX yYeOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpabHBIE JOTAPUPMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3ajlad W3 Pa3NUYHbIX 00JlacTel HAYKH W peajbHOU
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOUCTBA U rpaduKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUU 3aady U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XKJAECHUS HAWJIy4llero pELICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpaXKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOEHNE YCTONIMBOTO OYTYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTHUBHOCTH); ¢du3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a]]a4 MATEMaTHYECKON HAIIPaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOll KaK CpEeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3YIOTCA OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJCarowe20  Mupa,  HpUMEHEeHUue  JI02UYECKUX,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXKAYy TMOHATUAMH, (HOPMYTUPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YAaCTHBIE U OOIIME;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX W
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJI€HUS U BbIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEIOBATCIBCKUN HHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSITEIIbHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKA3bIBaTh M/IEH, HAIICJICHHbIE HA MOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHd  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOI 4YacTh pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUHN ¢ YUETOM HOBOM MH(MOPMAIUU.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aga4du,



MIPEABUETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSACHATH
IPUYMHBI JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, mpsiMasi, TJIOCKOCTb,
IPOCTPAHCTBO. ITonsiTue 00 aKCMOMAaTHYECKOM MOCTPOCHUU
CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX.

B3anmHoe pacnosnokeHue MpsSMBIX B MPOCTPAHCTBE: NEpECeKarouuecs,
napasuieibHble U CKpelIuBaromuecs npamele. IlapamienbHOCTh NPSIMBIX U
MJIOCKOCTE B MPOCTPAHCTBE: MapajuieibHbIE MNpPsIMbIE B MPOCTPAHCTBE;
NapayieIbHOCTh TPEX MPSAMBIX; MapaUICIbHOCTh MPAMON M TIOCKOCTH.
Yriael ¢ COHampaBJIE€HHBIMM CTOPOHAMH; YIrOJd MEXIYy NOpsIMBIMH B
npocTpaHcTBe. llapamienbHOCTh IIOCKOCTEN: MapalIelIbHbIE IUIOCKOCTH,
CBOWCTBA MapajuleNIbHBbIX IUIOCKOCTEU. lIpocreline mpocTpaHCTBEHHBIE
¢Gurypsl Ha IMJIOCKOCTH: TETpas’ap, KyO, Mapajlielenurnen; MOCTpPOeHUe
CECUCHUN.

[leprieHAUKYIISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHAUKYJISIPHBIE IIPSMbIE
B INPOCTPAHCTBE, IMpPAMBIE MAapAUICIbHBIE W MEPIEHAUKYJSAPHBIE K
IUIOCKOCTH, TIPU3HAK IEPIEHAUKYJSIPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O IPsAMOM  NEPHNEHIMKYISIPHOW  IUIOCKOCTHA. YIJIBI B
IIPOCTPAHCTBE: Yroja MEXAY IPSMOW M IUIOCKOCTBIO; ABYI'PAHHBIA YIOJ,
JIMHEWHBIM YroJl ABYTpaHHOTO yria. llepneHauKylsip U HaKJIOHHBIC:
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHUE OT MPSIMOM 110
TUIOCKOCTH, TPOEKIUs (UTYpPHl HAa TUIOCKOCTh. [lepreHauKyIspHOCTH
IJIOCKOCTEM: MMPU3HAK MEPIIEHAUKYISIPHOCTH JIBYX ILTOCKOCTEN. Teopema o
TPEX MEPIECHAUKYIISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKJbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: N-yronpHas npusMa; I'paHX U OCHOBAHHWS MPU3MBL;, MOpsiMasl U
HAKJIIOHHAss TMpU3Mbl, OOKOBas M TMOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpPSMOYTOJIBHBIA MapaJuleleNUNE]] U €ro CBOMCTBA.
[lupamupa: nN-yrosbHas NOHUpaMuia, TPaHW W OCHOBAHUE IHPAMUIBI;
OOKOBasi U MOJHAs MOBEPXHOCTh NMUPAMUJIbl; MpaBWIbHAS U yceuEHHas



nupaMuga.  JJEMEHTbl  Npu3Mbl W nupamunabl.  [IpaBusibHBIE
MHOTOTPAaHHUKH: TOHSTHE TNPABUIBHOTO MHOTOTPAaHHHUKA; MPaBHIbHAS
pu3Ma U MpaBUjIbHAs NMUPAMUJA; IPaBUIIbHAS TPEYroJibHAs MUpaMHIa U
npaBWIbHBIA ~ TeTpadap; kyO. IlpeacrtaBineHne O  mpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTa’p, J0JAeKa’ap U ukocadqp. CedeHUs NpuU3Mbl U
OUPaMUIBL.

CummeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSIMOM,
IUIOCKOCTU. DJEMEHThl CUMMETPUM B MNHpaMUJIAX, Mapajuiesenunenax,
NPaBUIBLHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHal M, YIIbl.
[Inomaas OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTU MPSIMOM
OpU3MBI, TUIOLIAJb OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON
npusmbl. [lnomaas G0KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABHIBHOU
NUpaMHUIbl, TeopemMa O Iulomaau yceu€éHHOW nupamunabl. [lonsrue o0
00BpéMe. OOBEM MUpaMUIbI, TPU3MBI.

[lono6ubie Tenma B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KIJACC

TeJsia BpalueHus

Hunuaapudeckass  MOBEPXHOCTh,  OOpasywoIlue  MWIMHAPHYCCKON
MOBEPXHOCTH, OCh ITWIMHAPUIECKON MOBEpXHOCTH. [lwmHAp: ocHOBaHUS
1 OOKOBas MOBEPXHOCTh, 00Pa3yIolas M OCh; TUIONIAb OOKOBOW 1 MOJTHOM
MTOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yIoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM MOBEPXHOCTU. KOHyC: OCHOBaHME W BEpIIMHA,
oOpasyromiass MW OCbh;, IUIONAAb OOKOBOM H TIOJHOH ITOBEPXHOCTH.
VYceuéHHBIE KOHYC: 00pa3ylolne W BBICOTA, OCHOBaHUA W OOKOBas
TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; IJIOMma b MOBEPXHOCTU CHEpHI.
B3anmuoe pacnonokenne cepsl U IIIOCKOCTH; KacaTebHas TIIOCKOCTh K
cthepe; mromansb chepsl.

N3o0paxxenne Tenm BpalleHHWS Ha INIOCKOCTH. Pa3BEpTka munmuHApa M
KOHYcCa.

KomOunHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OTMCaHHBIN OKO0JIO cephl; chepa, BIHCaHHAS B MHOTOTPAHHHK, WIIH TEJIO
BpaICHUS.



o Ilonsatue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00
00bEMe MPSMOYTOJIBHOIO Mapajuienenunena u cueactsus uz He€. O0bEM
HUIUHIpa, KoHyca. O0BEM mapa u miomaas chepsl.

o IlomoOnbrie Tena B mpoctpaHcTBe. COOTHOUICHUS MEXIY TUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

o CeueHus mwMHIpa (MapajuleIbHO U TMEPHEHIUKYISIPHO OCH), CEYEHUS
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOASIIEe Yepe3 BEPIIUHY),
CEYeHMs 111apa.

o BexkTophl H KOOPAMHATHI B MPOCTPAHCTBE

o Bektop Ha miockoctH W B mpocTpaHcTBe. COXKEHHE M BBIYMTAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpa Ha uucio. Pa3noxeHue BekTopa mno TpéM
HEKOMIUIaHapHbIM BekTopaM. IlpaBuno mnapamnenenunena. Pemienue
3aja4, CBA3AHHBIX C TPUMEHEHHEM TMpaBWI JEHCTBHIA C BEKTOpaMHU.
[IpssmoyronbHass cucTteMa KOOpAWHAT B mpocTpaHcTBe. KoopauHathl
BekTopa. [Ipocrelimue 3a7aun B KOOpAUHATAX. YTOJ MEX]Yy BEKTOPaMHU.
CkansipHoe TIpOW3BEJEHUE BEKTOPOB. BBIUKCICHHWE YIJIIOB MEXIY
OpSMBIMH M TUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBI METON TIpH
pEIIeHNU TEOMETPUICCKHX 3a]1ad.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHau3a»
Ha ypOBHE CpeaHero o6iiero oOpa3oBaHUs IOJDKHO 00ECleuuBaTh JIOCTHIKEHHE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KIJIACC

Yucia 1 BIYUCICHUA

OnepupoBaTh TMOHATUAMH: pPANMOHATBFHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOICHTHI.

Beimonuare  apudMeTrHdyeckue — omepalud ¢ paldOHAIBHBIMH U
JEHCTBUTEIHLHBIMY YHCIIAMHU.

BreimonHaTh ipuOIMKEHHBIC BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeaTh MPUKUIKY U OIIEHKY pe3yIbTaTa BRIUUCICHUH.

OnepupoBaTh TOHATHUSMHU: CTEMEHb C IIEJBIM TIOKa3aTeJeM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATYpPaJbHOW CTEIICHH,
MCITOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MPAKTUYECKUX 3a71a4 U TPEICTABICHUS JTaHHBIX.



OnepupoBaTh MNOHATUSAMU: CUHYC, KOCUHYC M TaAHT€HC MPOU3BOJIBHOTO YIJIA;
MCII0JIb30BaTh 3alHCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMY.

YpaBHEeHUA U HEPABEHCTBA

OnepupoBaTh MHOHATHSAMU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; LEJIOE,
panuoHalbHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonusaTe npeobpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKCHUN M peliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonHsaTe mpeoOpa3zoBaHus IIENIBIX, PAIMOHAIBHBIX W UPPALUOHAIBHBIX
BBIDOKCHUH W pemaTh OCHOBHBIE  THUIIBI  IEJNBIX, palMOHAIBHBIX H
UPPALMOHAJIBHBIX YPaBHEHUNM U HEPABEHCTB.

[IpuMeHsTh YypaBHEHUSI 1 HEPABEHCTBA JJIS PEIICHUSI MAaTEMAaTUYECKUX 3a/1a4
M 33]1a4 U3 PA3IMYHBIX 00J1acTel HAYKU U PEeaIbHOM JKU3HHU.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTABIISTH
BBIDQ)KEHUSI, YpPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aMaHus (PyHKIMH, 00J1acTh
OTpeJIeICHUs] ¥ MHOXKECTBO 3HaueHUU (yHKIuMH, rpaduk (QYyHKIUU, B3aUMHO
oOpaTtHble (QYHKITUH.

OnepupoBaTh TMOHATUSMU: YETHOCT M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonws3oBaTh rpaduku GyHKIUH IS PEIICHUS YpaBHEHUH.

Crpouth ¥ unuTaTh rpaduKu JUHEHHOW (PYHKIIMM, KBAAPATUIHOW (DYHKIIHH,
CTENIEHHOW (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.

Ucnonb3oBaTe rpadukd (QYHKIUH JUIsI  UCCIIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlad U3 JPYTUX y4eOHBIX MPEIMETOB M peabHOU
’KU3HU; BBIpAXXaTh (OPMYIIaMH 3aBUCUMOCTH MEXKITY BETUIHHAMH.

Havana MmaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh TMOHATHUSMHU: MOCJIEIOBATEIBHOCTh, apudMeTHdecKas u
reOMETPUYECKask IPOrPECCHH.

OnepupoBaTh MOHATHUSIMH: OECKOHEUHO YyObIBalOllasg TIeOMeTpuuecKas
Iporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON TPOTrPECCHH.

3aiaBaTh MOCIEA0BATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NMOCIEA0BATEIILHOCTEN U IPOTPECCUM JJIsl PELLICHUS
peanbHbIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.



Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar Uil ONMCAHUSA
peaNbHbIX MNPOLECCOB W SBJICHUN, NPHU PELIEHUU 3aJady U3 JPYrux Y4YeOHbIX
IIPEAMETOB.

OnepupoBaTh  NOHATUSAMH: OIIpelEICHHUE, TEOpeMa, CJIEICTBHE,
JOKa3aTeIbCTBO.

11 KJIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh MOHATHUSMH: HATypaJIbHOE, IEJ0€ YHCIO; HCMIOJIb30BaTh
MPU3HAKKU JETMMOCTH LIEJIBIX YMCEII, PAa3JI0KEHUE YUCIa Ha MPOCThIE MHOXHUTEIU
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHIAMU: JorapudM UmcCia, NECITUYHBIC W HATypaJbHbBIC
JorapupMsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMensT, CBOWCTBA CTEMEHHW JJIA  MPeoOpa3oBaHMsl  BBIPAXKCHUMN;
ONEpUPOBATh MOHATUSIMH: TOKA3aTEJIBLHOE YPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUS  BBIPAXKEHUN, COAEpkKAIIMX JOrapuQMsl;
OIIepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxonuts pemienus npocTennx TpPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEUICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN IS PELICHUS TPAKTUYECKUX 3a/1a4.

Haxonute pemieHrs npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpPaBHEHUUN U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3BIKE aire0pbl, COCTaBISATh
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMbI II0 YCJIOBHIO 3aJayH,
MCCJIEeI0BATh MMOCTPOEHHBIE MOJIEIH C MCIIOIh30BAHUEM alllapaTa aireOpshl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TMOHATUSMU: TepuoaAnYecKas  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpemMyMma (yHKIuu, Haubonpinee u
HaWMEHbIIIeEe 3HA4YeHUS (QYHKIMM HA TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UccieI0BaHns (PYHKITNH, 3aJJaHHOU rpaduKoM.

OnepupoBaTh MOHATUSAMH: TpPapUKH TOKA3ATEIHHOUW, JIOTapU(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX Ha KOOPAWHATHOM TUIOCKOCTU U
WCMOJIB30BATH ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOMN IJIOCKOCTH T'paUKH JIUHEHHBIX ypaBHEHU
Y UCTOJI30BaTh UX JIJISl PEUICHUSI CUCTEMBI IMHEUHBIX YPaBHECHUM.



Ucnonb3oBaTh rpaguku (QYHKIUH Uil  UCCIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCHUIIINH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh MOHATUAMU: HENPEPbIBHAS (QYHKUHUSA; TPOU3BOJIHAA (QYHKUIUU;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKUI CMBICT TPOU3BOTHOMN JJIs1 PEILICHUS
3az1ad.

HaxoauTe npou3BOgHbIE 3JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATH MPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl UCCIIETOBAHUS K MOCTPOEHUIO IPaUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJiIi HAXOXKACHHUS HAWIYYIIEro PpEeLIeHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COIMATIbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoMeTpUYeCKuil U GU3NUECKUN CMBICI HHTErpaa.

HaxonuTte nepBooOpa3Hble 3JIeMEHTAapHBIX (DYHKIMM;, BBIYUCISATH MHTETpal
no ¢popmyne Herorona—Jleitouua.

Pemate mpuknagHbie 3aayd, B TOM YHCJIE COLIMATbHO-DKOHOMHYECKOTO U
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOTO aHAIM3a.

10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsIMbIX B MPOCTPAHCTBE: IE€pPECEKAIOLIUECH,
napajuieJibHble W CKpeliuBaromuecss mpsMble. [lapamienbHOCTs NPSIMBIX H
IUDIOCKOCTEM B NIPOCTPAHCTBE: IApPAJUICIIBHBIE IMPAMBIE B  IPOCTPAHCTBE;
MapaAJUIEIBbHOCTh TPEX MPAMBIX; MApPaJIEIbHOCTh IMPSMOU M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXAY NpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM [apajuIeIbHbIE IIOCKOCTH; CBOWCTBA
napaienbHbIX TuiockocTed. [Ipocteifmue mpocTpaHCTBeHHbIE (UTYpHI  Ha
IJIOCKOCTH: T€Tpa’aAp, KyO, mapasienenunesi; moCTPOCHHE CEUEHUH.

[leprieHAUKYISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPHEHIUKYIISPHBIE MPSAMBIE B
MPOCTPAHCTBE, IMPSMBIE MapaUICbHbIE W NEPINECHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpemMa O MPSAMOMU
MEPIEHAUKYJAPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YO MEXIAY MPSAMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  YroJ, JIMHEWHBIM Yroia JABYIPAaHHOrO  yria.
[leprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE



OT MNpAMOM 10  IUIOCKOCTH,  TPOEKIUS  (QUIyphl  Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK MNEPHECHAUKYIIPHOCTH  JIBYX
Iockocte. Teopema 0 TpEX NEPIEHAUKYIIAPaXx.

MHororpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHMKA, BBIMYKJIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBasl U
TOJTHAas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napasuienenunea U ero cporcrBa. [Iupamupa: N-yronpHas nupamuia, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPAaBUIbHAS U
yCceu€HHasi MnupamMujia. IDJIEMEHThl Tpu3Mbl W nupamuibl. [IpaBuibHbIE
MHOTOTPAHHUKU: TMOHATUE MPAaBUJIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHAs MpU3Ma U
npaBWiIbHAS THpaMHUAa; MpaBUJIbHAS TPEYroiabHAas NHUpPAMUJa W TPaBUIbHBIN
TeTpadap; KyO. IlpencraBieHne O TPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaeka’ap v ukocaxaAp. CedueHus: Npu3Mbl U MUPAMU/IBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B MNHUpaMUlaX, Napajielenuneaax,
MPaBWIbLHBIX MHOTOTPAHHHUKAX.

Borunciienne 3J€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaid, YIJIbI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSAMOUN TIPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTU TMPSIMOM MPU3MBI.
[Tnomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU MPABHIBHOW MHPAMUIIBI,
TeopeMa O IUIomanu yceu€HHo mnupamuabl. [lonstue 06 o00béme. OOBEM
NUpaMU/bl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

11 KIJACC

Tesa Bpamenust

Hunmuaapuyeckas IIOBEPXHOCTB, oOpasyromiue HWIAHAPUYECKOU
IIOBEPXHOCTH, OCh UWIHHAPUYECKOW MOBEPXHOCTU. LlMnmHAp: OCHOBaHUA W
OOKOBasi TOBEPXHOCTh, OOpa3yromas M OCh;, IUIOMAAb OOKOBOW W IIOJHOM
MMOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOU moBepxHOCcTH. KOoHycC: ocHOBaHME U BepllMHA, 00pa3yrouias
U OCh, IUIOMAAb OOKOBOM U TMOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yroniue 1 BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.



Chepa u map: ueHtp, paauyc, AUaMETp; IUIOHIAAb MOBEPXHOCTH CREpBHI.
B3anmuoe pacrnonoskenue cdepsl U MIO0CKOCTH; KacaTelabHas MIOCKOCTh K cdepe;
IJI01a/1b CEpHI.

N3o0paxenue e BpallleHHs Ha TIOCKOCTH. Pa3BEépTKa MMIMHAPA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMCaHHBIA OKONO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WJIH TEJO
BpaIleHusl.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 06 00béMe
NpSMOYTOJILHOTO Tapajuienienunena u creAcTBus u3 He€. OO0bEM IMIMHApA,
KoHyca. O0BEM 11apa 1 miomaab cepol.

[TomoOubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXIY IUIOMIAISIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuennst munuHApa (MApajUIETbHO W TEPIEHANKYISIPHO OCH), CECUYCHHS
KOHyca (MapajuleTbHOe OCHOBAHHWIO W TPOXONAIISE Yepe3 BEPIINHY), CECUCHHS
mapa.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockocTy U B ipocTpaHcTBe. CII0KEHHE U BEIYMTAHHWE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BektopaMm. [lpaBuiio mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX €
NpUMEHEHHEeM TpaBUJ JeWcTBHM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amauu B
KOOpJWHATaX. YToll MeXIy Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienne yriioB Mexay MpsIMBIMH U IDIOCKOCTAMH. KoopauHATHO-BEKTOPHBIN
METO/]I TIPH PEIICHUU TEOMETPUIECKUX 3aad.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ie/ioB H TeM (undgposbie)
Konrtpoabubie | IlpakTuyeckue
n/n NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM. 12 1

IToxazatenbHast GpyHkuus. [lokazaTenbHble




YPaBHEHUS U HEPABEHCTBA

Jlorapudmuueckasi QpyHKITHSL.

2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue QyHKIHHA H UX
3 rpaduku. TpUroHoMeTpHIECKHe 9 1
HEpaBEHCTBA
4 [IponsBoHas. [IpumeHeHne Mpou3BOAHON 24 1
) WuTerpan u ero npuMeHeHus 9
6 CucteMbl ypaBHEHHIA 12 1
7 HatypanbHble 1 1ienbie yncia 6
8 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 18 5
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne /i Kontpoabnubie | IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypen
1 Tena BpameHus 12
2 OO6BbEMBI TEn 5
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEHME, O606H_ICHI:IC, 7 1
cUCTeMaTH3aIls 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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