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HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma mo mnpenMery «MaTemaTHKa» COICPKHUT ydeOHBIC
KypChl: «Anrebpa M Hayaya MaTeMaTHYeCKOro aHaiu3a», «l'eomerpus». JlaHHbIC
ydeOHbIe KypChbl U3ydaroTCs Ha 0a30BOM ypoBHE. Pabouasi mporpamMma y4yeOHOTO
Kypca «Anrebpa 1 HadaJla MaTeMaTHYECKOTO aHau3a» U Kypca «l'eomeTpusiy ais
oOyvaromuxcs 10 — 11 xkmaccoB pa3paborana Ha ocHOBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CpeaHero oo1ero oopasoBaHus,
C y4éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTUYeCKOMY 00pa30BaHMIO, U TPAJAUIINNA POCCUHUCKOTO 00pa30BaHHUS.

Peamuzammst  mporpamMmbl  O0ECIEYMBAET  OBJAJCHUE  KITFOYCBBIMH
KOMIIETEHITUSMH, COCTABJISIONIMMUA OCHOBY JUISI CaMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIINXCS.

HEJAU U3YYEHUSA YYEBHBIX KYPCOB

Kypc «AnreOpa u Hauajsa MaTeMaTHYECKOrO aHAW3a» SIBJISETCS OJHUM U3
HamOoJee 3HAYUMBIX B IMpOrpamMMe CTaplied IIKOJIbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTaJbHYIO 0a3zy g H3y4yeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (pOpMUpPYET JOrUYECKOe U
a0CTpakTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATHUKH, OONIECTBO3HAHUSA, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopasi GOpMyIUPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUECKOi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOTO aHaIN3a 3aKJIaJbIBaCT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKA U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOIOTHSX,
YBEPEHHO HCIIOJIb30BATh UX B IOBCEIHEBHOW JKU3HU. B TOXe BpeMs OBIaJcHUE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IEHNE W KOHKPETHU3aINio, abcTparupoBaHue u
aHaJIoruo, PopMHUpPYET KPeaTUBHOE U KPUTHUYECKOE MbIIIIeHHE. B xo/ie uzydyeHus
anreOpbl M Hayajl MaTEMaTUYECKOro aHaju3a B CTapliedl WIIKOJE ydaluecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTEMAaTHUYECKUX MOJENEeH pealibHbIX CUTyallud W HHTEpHpeTaIuu
MOJIYYEHHBIX  pEUICHHUM, 3HAKOMSITCS C  IOpUMEpaMU  MaTeMaTHYEeCKUX



3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U B MCKYCCTBE, C BBIIAIOIIAMUCA
MAaTEMAaTHYECKUMU OTKPBITHUSIMHA U UX aBTOPAMM.

Kypc obnagaeT 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbIM Marepuall, CoCOOCTBYIOIMMNI (OpMHUPOBAHUIO
HAay4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenuduxy ydeOHOU AesiTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTENLHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3yIbTar.

B ocnoBe Mmetomuku oOydeHHsT aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBIN MMPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa u Hadajia MaTeMaTHYECKOTO aHallM3a» BKIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa U BBIUUCICHUA,
«Dynkiuun  u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKoro aHanusay, «MHoxkecTBAa U JOTMKa». Bce OCHOBHBbIE
COAEPKaTEIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HAa NPOTSKEHUHU JBYX JIET
oOydeHus B cTapIied IIKOJIe, €CTECTBEHHO JIOMOJHSIS JAPYT JIpyra U MOCTETIEHHO
HACHIIIAsICh HOBBIMM TeMaMM U  pasaenamu. JlaHHBIA Kypc  SIBISETCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTEeMaTUYECKUX NUCIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafieBalOT Bc€ Oosee
MIUPOKUM MaTEMaTUYECKUM alllapaToM, Y HUX MOCIeI0BaTeIbHO (OPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTUYECKYyI0 MOJEIb pPealbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, IOJyYeHHbIE B Kypce «Anrebpa U Hauaia
MaTEMaTUYECKOTO aHalu3ay, JJIs PEHIeHHs] CaMOCTOSITENIbHO C(hOopMyTHpPOBaHHON
MaTeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBINA PE3YJIbTaT.

CopnepxaTtenbHo-MeTOAMYECKas JUHUSA «YUucna ¥ BBIYUCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW ImKoje. B crapmieil mikone oco0oe BHUMAaHHE YEISETCS
(GbOpMHUPOBAaHUIO TPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
WCIIOJIb30BAaHUE PA3NUYHBIX (OpPM 3amucu JIEWCTBUTEIBHOTO 4YHCIIA, YMEHHE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOJYyYar0T HAaBBIKM NPUOIMKEHHBIX BBIYHCICHUA,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHACIIOBBIX BBIPAXKECHUM.

JIvanus «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCS HAa NPOTSHKEHWH BCETO
oOydeHHMsI B CTapuied IIKOJIe, TMOCKOJBbKY B KaXJOM pasfeie MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3a1ad. OOyuaroniuecs OBIAJEBaIOT
pa3IMYHBIMU METOJAMHU pPEUIECHUs IENbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lolydeHHbIE YMEHUS UCTIOJIB3YIOTCSA IIPU UCCIICIOBAHUH



(YyHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, PEIICHHH NPUKIAJHBIX 3ajad U 3a7a4 Ha
HaxOXXJICHUE HAWOOJBIIMX M HAUMEHBIIUMX 3HaueHud ¢yHkuuu. Jlannas
colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takxke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacuy€Thl Mo ¢GopmysiaMm, HpeoOpa3oBaHUsl LEJIbIX, PALMOHAIBHBIX,
UPPAIUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepualia  MPOUCXOIUT  JaJIbHEWIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI ydalluxcs, (HOPMUPYIOTCS HABBIKM JIEAYKTHBHBIX
paccykiaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraer d(PpQGEeKTUBHbIE HMHCTPYMEHTBI JJI PEIICHUs] TPAKTUUECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKA HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCs ¢ IPYTUMU JIMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 33]1aET
MOCIIEI0BATENIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETICHHOM,
MOKa3aTeIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIIUHI, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHNE (DYHKIMIA Ul pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOoM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. MaTtepua 3Toi cofiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IMO3BOJIIOIIMX BBIPAXKATh 3aBHCUMOCTH MEXAY BEJIMYMHAMHU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxarenbHass nuHus «Haudana maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX TMOSIBISIETCSI BO3MOXKHOCTh UCCIIEI0BATh H
cTpouTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHWS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHHus TmpoieccoB. JlaHHasi cojepkaTenbHasi JIMHUSL OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHUSI MAaTEMAaTHUYECKHUX MOJIeNIed pealbHbIX CHUTYalluH,
HaXO0XJICHUSl HAWJIY4YIlIeTO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHYE€CKOTIO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOr0, (POPMajIbHO-JIOTMYECKOT0 U KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHMKEe M HUCKyccTBe. OOydarommecs Yy3HAIOT O



BBIJAIOIINXCA PEe3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHS MAaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKAsA JIMHUAS «MHOKECTBA U JIOTHKa» B OCHOBHOM
MOCBAIIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. [€0pPETUKO-MHOKECTBEHHBIE
MIPEACTABIEHNS MPOHU3BIBAIOT BECh KypC LIKOJBbHOW MAaT€MAaTHUKH WU INpEJararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAUHSIONINI BCe pa3eibl MAaTEMAaTUKU U €€
MIPUJIOKEHHUM, OHU CBA3BIBAIOT Pa3HblE MATEMATUYECKUE OUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY NOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOW MAaTEMATHKM M MCHOJIb30BaTh €ro IS
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJEIHMPOBAHMS, KOTOpPHIE  IPU3BAHBI
c(hopMHPOBATH HABBIKK MOCTPOEHUSI MOJIENIEH peaNbHbIX CUTYal[ui, UCCIEA0BAHMS
ATUX MOJIeNiel C MOMOIIBIO ammapara ajaredpbl 1 MaTeMaTHYecKOro aHaiu3a |
MHTEPIpPETAUN MOJIYYEHHBIX PE3YJbTAaTOB. Takue 3aiaHusl BIUIETEHBI B KaXIbIi
U3 pa3gesoB IpOrpaMMBbl, MOCKOJIbKY BECh MaTepUall Kypca IIMUPOKO UCIIOIb3YETCs
JUISL pElIeHUs] IPUKIAIHbIX 3a1ad. [Ipu pemenun peanpHbIX MPaKTUYECKUX 3a/1ad
yyaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIB30BAaTh AHAIOTHIO, O0000IIATh M KOHKPETH3UPOBATH
npoosemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lay OpraHM3yeTcsl B IMpOIlecCe M3YUEHHUsI BCeX TeM Kypca «Ainrebpa u Hauyasa
MaTE€MAaTHYECKOTO aHAIN3a.

Baxnocts yueOHOTO Kypca «['eoMeTpusi» Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus OO0YyCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYeHHUS T€OMETPHH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHA oOydaromuxcs, GopMUpPOBaHUS (PYHKIIMOHAJIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTre y oOydaronmxcs
MPAaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIAECHUH T€OMETPUUYECKUX
abcTpakiuii, COOTHOIIEHHH pEAJIbHOI0 M HJIEATbHOI0, XapaKTepe OTpaKeHHs
MAaTEMAaTH4YE€CKOW HAyKOW SBJICHUM M TNPOLECCOB PEAIBHOIO MHpaA, MECTE
F€OMETPHUH B CUCTEME HAYK U POJIU MATEMAaTUYECKOTO MOJAECIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHUS
yYaluxcsi, a TakKe KauyecTB MbIIUICHUS, HEOOXOAUMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpus siBnseTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHsA, TakK Kak OO0ECHeYMBAET BO3MOXKHOCTb M3YUYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbllUIEHHE, (GOPMHUPYEMOE NPH HM3YYEHHUU OO0YYaIOIUMHUCS
MMOHATUMNHBIX OCHOB F'€OMETPHUU U MOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUN



B XOJ€ pELIECHUsI TE€OMETPUYECKUX 3a/]ad, YMEHHE BBIABUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IMPU PEIICHUH 3a/a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (U3HUKU.
YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX AEATENbHOCTU 4YesioBeka. OpueHTanusi 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTpaXEHHUs] OKPY’KAIOLEr0 MHpA, YCIOBHUE YCHEHIHOrO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTENbHOCTH. OmnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIMHSIET pa3Hble BHUIbl y4EOHOM U TPYIOBOH JESITEIBHOCTH,
ABJIIETCS. OJAHUM U3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHa
3ajaya (opMUpOBaHMS y OOYYAIOHIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUST — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOM NESITeIbHOCTH IO MHOTUM HalpaBIICHUSM.
Llens ocBoenus mnporpammbl ydeOHoro kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE 00y4yeHusi — oOmeoOpazoBarepbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpPETeHUs |
UCIIOJIb30BAHUSI  CUCTEMAaTUYECKUX T€OMETPUYECKUX 3HAHUM U JACHCTBUA,
cnenupUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'O MPOJI0JKEHNs 00pa3oBaHuUs
0 CTIEMATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM T€OMETPHUH.
[Iporpamma no reoMeTpuu Ha 0a30BOM YpOBHE TIpeHAa3HA4Ye€Ha IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oO0ImIero oopasoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crnenu@uKoil TEOMETpHUH U HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh T'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B T'€OMETPUYECKUX
3HAHUAX B MPOPECCHOHANBHOM JEITEIbHOCTH.
JIOCTH)KEHHE 1IeJId  OCBOEHHUSI MpOrpaMMbl 00€CleYMBaeTCs pelIeHUuEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJayaMM OCBOEHHS  Kypca
«"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:
e (dopMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK dYacTU MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MHUPOM;

e (opmupoBaHHE MpEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIICHUS
KaK O BOXXHEMIIMX MAaTEMaTUYECKUX MOJEINSX, MO3BOJISIOMIUX OMUCHIBATH
U U3y4aThb pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (QopMHupoBaHME yMEHHUs paclliO3HaBaThb Ha 4YEpTEXkKax, MOJENAX U B

peasbHOM MUPE MHOTOTPAHHUKY U TeJia BpallCHUS;

e OBJAJICHHE METOJAaMM DPELICHHs 3aJlay Ha IOCTPOEHHUS Ha HU300paKeHHSIX

MIPOCTPAHCTBEHHBIX (DUTYD;



e (QopMHpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSITHUSIMH O
MHOTOIPaHHUKAX U TeJIaX BPAIIEHUS] U UX OCHOBHBIMHU CBOVMCTBAMU;

e OBJAQJCHHE  QITOPUTMAMU  PELICHUS  OCHOBHBIX  THUIIOB  3a]a4;
dbopmMupoBaHue  yMEHHS  TMPOBOAUTH  HECIOXHBIE  JOKa3aTeIbHBIC
pacCykJeHUsI B XOJE€ PELICHUS CTEPEOMETPUYECKUX 3a/Jad U 3ajad ¢
MPAKTUYECKUM COJIEPKAaHUEM;

e Ppa3BUTHE MHTEIJUICKTYaJIbHBIX u TBOPYECKUX CIOCOOHOCTEHM
oOydJaromuxcs, IMO3HABATEILHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIILICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
F€OMETPUM: YMEHHUE pACHNO3HABATh MPOSIBIECHUS TE€OMETPUYECKHUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBAaTh HMX Ha S3BIKE
T€OMETPUM U CO3/1aBaTh T€OMETPUUECKUE MOJICIN, TPUMEHSITh OCBOCHHBIN
reOMETPUUECKUIM amnmapaT g PEHICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIC PE3YJIbTATHI.

OTnUYuTETbHON OCOOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B Hayalle €ro U3Yy4YeHHs 3aJay, pElIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TIPEAMETA.

[Ipenmnourenue oTAaTCsl HArISAAHO-KOHCTPYKTUBHOMY METOJy OOY4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
y4yaluxcsa B Kypce CTEpPEOMETPUU IPOBOJMTCSA 3a CYET pPELICHHS 3aJa4 Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB U  3a7a4y Ha  ONEpPUPOBAHHE
MpOCTpaHCTBEHHBIMU oOpazamu. Coznmanue o0Opaza TPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIEepUpOBaHWE OOpa3oM — B YCIOBUAX OTBICYECHHUS OT
HArJSTHOCTH, MBICJIEHHOTO U3MEHEHUS €TI0 HCXOJHOIO CONECPKAHUS.

OcHoBHbIE cofepkaTesibHble JUHUU Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHuororpanHukmn», «lIpssMble 1 TIIIOCKOCTH B MIPOCTPAHCTBEY, «Tefia BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenensiercss He TOJbKO MO COAEPXkKATEIbHBIM JIMHUAM, HO H 1O TOJaM
00y4YeHHsI Ha YPOBHE CpeHET0 00IIero oOpa3oBaHMUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3ysibTaTaM
OCBOEHHUsI pabouell MporpaMMmbl, pachpeieia€HHbBIM M0 rojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECKUMHU



MOHATUSMU U HABBIKAMU OCYIIECTBISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIOICHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OO0YyJaromuXcs, paciiupss |
yrayOsis e€, o0pasyst IpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IPEIMETA B YHEBHOM IIJIAHE

B yuyeOHOM niiaHe Ha M3yuyeHHE Kypca aiareOpbl M Hayala MaTeMAaTUYECKOTrO
aHayin3a Ha 0a30BoM ypoBHe B 11 kiacce oTBoauTCs 3 yaca B HEZEINIO, BCETO 3a
roj o0yuenust — 102 yaca; Ha u3y4eHue Kypca reomMmeTpuu Ha 6a30BoM ypoBHe B 11
KJacce OTBOJUTCS 2 yaca B HEJEI0, BCEro 3a roj o0yueHus — 68 yacos.



COILEPKAHUE YYEBHBIX KYPCOB
11 KVIACC

«AJiredpa ¥ Ha4YajIa MATEMATHYECKOTr0 aHAJIN32)

Yuciaa v BbIYMCICHUS

Harypanbneie u nensle yncia. [IpusHaky 1e1MmMoCTy LENIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TMTOKa3aTenaeM. CBOWCTBA CTENIEHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpabHbIE JOTapU(PMBI.

Pannonansabie yucia. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepuoAnYecKre  JIpoOu.  ApudmeTrndeckue  omnepamuu  C
palMOHANIbHBIMU YUCIaMU, TPeoOpa30BaHUs YMCIOBBIX BblpaxkeHU. [IpuMenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] TPUKIAJHBIX 3a]a4d U3 Pa3jINdHbIX OTpaciei
3HAHUW U PEalbHOM KU3HH.

JleficTBUTENIbHBIE 4YHMCHA. PanuoHanbHbIE W HUppalMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnuxEHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJbTaTa BbIYNCICHUM.

Crenenp ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JIeHCTBUTENbHOrO yHcna. Mcmonb3oBanue momxojsuieli  Qopmbl  3amucH
NEUCTBUTEIIBHBIX YHWCENl I PELICHUS NPAKTUYECKUX 3aad U IPEACTaBIICHUS
JAHHBIX.

ApudmeTndyeckuii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKCHHM, COJIEPKAITUX JIOTApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMUX CTETIEHH C PAMOHAIBHBIM
MIOKa3aTeJeM.

[Toka3aTenpHbIE YPAaBHEHHUS M HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JlacTel HayKu M peanbHOI
KU3HU.

ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

YpaBHEeHHE, KOpE€Hb YypaBHEHHs. HepaBeHCTBO, pEIICHHME HEPABEHCTBA.
MeTton UHTEpPBAJIOB.

Pemienue 1enbix U JpoOHO-pAIIMOHATIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.



IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a1ad
W 3aJ1a4 U3 pa3IudHbIX 00J1acTell HAYKU U PEaIbHON KU3HU.

DYyHKUUM U TPaPUKHu

[loka3arenbHas u JorapupmMuyeckas GyHKUNUU, UX CBOWCTBA U IPAPUKH.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pelIeHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUHU 3aJad M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHON KU3HU.

CrenenHas (QyHKUMS ¢ HATypaldbHBIM U LEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa U rpa@uK KOpHS N-Oi CTENEHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

Wurerpan, ero reoMerpuuyeckudi u (Gu3Mdyeckuil cmbica. Boruucnenue
uHTerpana no popmyne Hetorona—Jleitouuna.

@opMysia CIOXKHBIX MPOLEHTOB. MCIONB30BaHUE MPOrPECCUU I PELIECHUS
peanpHbIX 3a7a4 PUKIAZHOIO XapaKrepa.

MHoxecTBa U JIOTHKA

MHoOk€ecTBO, omnepaiuyd HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
IIpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOI'O ammapara [ OIMCaHHs pPealbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a7a4 U3 IpYIUX YUYEOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

«I'eomeTpus»

MHoOrorpaHHuKu

[Tonsitre 06 00bEMe. OOBEM MUPaAMUJIBI, TTPU3MBL.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Tesa Bpamenust

Hunuuapuyeckast MOBEPXHOCT, o0Opazyroniue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh LMWJIUHJIPUYECKOW MOBEPXHOCTU. LlunauHIp: ocHOBaHUS H
OOKOBasi TOBEPXHOCTh, OOpa3yromas W OCh;, IUIOMAIb OOKOBOW W IIOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepxHOCcTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yrolas
U OCh, IUIOMAAb OOKOBOM M TMOJHOM TIOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0pa3yroniue u BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.



Chepa u map: ueHtp, paauyc, AUaMETp; IUIOHIAAb MOBEPXHOCTH CREpBHI.
B3anmuoe pacrnonoskeHue cdepbl U MIOCKOCTH, KacaTeldbHas TIIOCKOCTh K cdepe;
IJI01a/1b CEpPHI.

N3o00paxenue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka MMIMHAPA U KOHYCA.

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

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpSMOYTOJILHOTO Tapajuienienunena u ciueAcTBus u3 He€. OO0bEM mMIMHIpA,
KoHyca. O0BEM 11apa 1 miomaab cepol.

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

Ceuennst 1muuHApa (MApajUIENTbHO M TEPICHIUKYISIPHO OCH), CEUCHUS
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. PasnmoskeHue BeKTopa 1mo TpéM HEKOMILIaHAPHBIM
BektopaMm. [lpaBunio mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX €
NpUMEHEHHEeM TpaBUJ JeWcTBHM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHAT B mpocTpancTtBe. Koopauuatel Bektopa. [Ipocreiimme 3amauu B
KOOpJMHATaX. YToll MexIy Bekropamu. CKalspHOE NPOU3BEACHHE BEKTOPOB.
Brrunciienne yriioB Mexay MpsIMBIMH U IDIOCKOCTAMH. KoopauHATHO-BEKTOPHBIN
METO/]I TIPH PEIICHUY TEOMETPUIECKUX 3a1ad.



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 pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4eOHOTO TpeameTa
«MatemaTuka» XapakTepHU3yITCs:

I'pa:xknanckoe BocnnuTaHme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKOW UICHTUYHOCTH, YBAKECHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTWIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM ITYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHU, pacCyXICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHMS TIPHUMEHSATH MAaTeMATHYCCKHE 3HAHUSA B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7]a4 MATEMATUYECKON HANlPaBIE€HHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHMYECKHX MpolieMm;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

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

METAINPEIMETHBIE PE3YJIBTATBI

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

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 o0byuaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYEeCKUXx,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue aAeicTBU:

e BBISBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TIOHATHHA, OTHONICHWH MEXAy TMOHATUAMH; (POpMyIUpPOBaATH
onpeieNICHUs MOHSTUH; yCTaHABIIUBATh CYLIECTBEHHbIH  MPU3HAK
KJaccupuKaluu, OCHOBaHUA JUIsi OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;



BOCTIpUHUMATh,  (OPMyIHpPOBaTH W MPEoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE H OTpHUIATEIbHBIC, €AWHWYHBIC, 4YacTHble U oOIIue;
YCITIOBHBIE;
BBISIBIIATH MAaTEMaTHUECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHBOPEYHUS B
(akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKIACHUSX; TMpeJiaraTb KPUTEPUU IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;
JeNaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, MACIYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
MPOBOJIUTH CAMOCTOSATEIBHO JO0Ka3aTeNbCTBA MATEeMATUYCCKUX YTBEPKIACHUN
(mpsiMble ©W OT TIPOTHBHOIO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOJHTH
npuMepsl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXICHHS W
BBIBOJIBL;
BbIOMpaTh CcHoco0 pelieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BbIOMpaTh Hambosee MOAXOMANINH C  y4ETOM
CaMOCTOSITEITLHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBrble ucciieqoBaTeIbCcKue AelCTBHUS:
UCTIOh30BaTh BOMPOCHl KaK WCCIIEJOBATEILCKUH WHCTPYMEHT ITO3HAHUS;
GopMynupoBaTh  BOTPOCH, (GUKCHUPYIOIIME TPOTHBOpPEYHEe, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATh TUIOTE3Y, APTYMEHTUPOBATh
CBOIO MMO3UIINIO0, MHEHHUE;
IPOBOJIUTH CAMOCTOSITENIHO CIIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0ObeKTa, SBJIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMHU, IPOLIECCAMU;
CaMOCTOSITEILHO (OPMYIHUPOBATh OOOOIIEHHUS W BBIBOABI 10 pe3yJbTaTam
OpOBEAEHHOTO HAOIIOACHUS, UCCIEJOBAHMs, OLIEHWBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O0OOIICHUI;
IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TpoOIecca, a TaKKe BBIIBUIATH
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:
BBISIBJIATH Je(UUUTH MH(OPMALUU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha
BOIIPOC U JJIs PEILICHUs 3a]1auH;
BBIOMpATh MHPOPMAIMIO U3 MCTOYHHKOB PA3IMYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U
dbopM IpeICcTaBICHUS;
CTPYKTYpUpPOBaTh HH(OpPMAIIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (dopMax,
WILTIOCTPUPOBATh TPaPUUECKH;
OLIEHUBATh HaAEKHOCTh uHbOopMaLuu o CaMOCTOSATEIHHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

CgbOpMMpOGCZHHOCWlb COYUAIbHBbIX HABLIKOB 06yllaIOZ/L{MXC}Z.

OO01menue:



e BOCIPUHUMATH M (HOPMYIHUPOBATH CYKICHHUS B COOTBETCTBHH C YCJIOBHUSMHU H
IEIIMU OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPQKAaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX U TTMChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEIICHUS 3aa4H,
KOMMEHTHUPOBATh TOJYYCHHBIN PE3yJIbTaT;

e B XO0/I¢ OOCYXICHHUS 3a/JaBaTh BOTMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMHI,
poOJIeMBI, peliaeMoil 3a1add, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa ITOWCK
PEIICHHMS; COMOCTABIATh CBOM CYXACHHS C CYXICHHSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy)KMBaTh Pa3jIMdUe M CXOJICTBO MO3HIINIA; B KOPPEKTHOU (GopMme
(GbopMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATh PE3YJIBTATHl PEIICHUS 3a/Jadyd, SKCICPUMEHTa, HMCCIICIOBaHUS,
IIPOEKTa; CaMOCTOSATEIBLHO BBIOMPATH ()OpPMAT BBICTYIUICHUS C y4ETOM 3aja4y
NIPE3EHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e IIOHUMATh M HCIOJIB30BaTh IMPEUMYIICCTBA KOMAHJHONH W WHIWBUIYaIbHOU
paboThl TpU pelIeHWH Yy4eOHBIX 3ajad; MPUHUMATH I11€Jbh COBMECTHOMU
JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOThI, pacipeaeisaTh
BUJBI PabOT, JOTOBApUBATHCSA, OOCYKIATh MPOIECC W Ppe3yiabTaT pPadOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

e Y4acCTBOBaTh B TPYIIOBBIX (popMax paboThl (0OCYXkAeHHsS, OOMEH MHEHH,
«MO3TOBBIE IITYpPMbI» ¥ HWHBIC); BBHIMOJIHITH CBOIO YacTh pabOTHl H
KOOPJMHUPOBATh CBOM JICWCTBUS C APYTMMHU UYICHAMU KOMAaHIbI, OLICHWBATH
Ka4yecTBO  CBOETO  BKJIaJa B OOmMUH  TPOAYKT 1O  KPUTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) Vuueepcanvnvie  pezynamuenble Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMU MMO3HABATEIHHONU PEQIIEKCUU KaK OCO3HAHMS COBEPIIACMBIX
JIEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKHU,  CAMOKOHTpPOJSL  Mpolecca W pe3yibTaTa  pPEIICHUS
MaTeMaTHYECKOM 3a7a4u;

e TMPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUHU 3a7auH,
BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

e OIICHUBATb COOTBETCTBUE PE3YJIbTaTa LEJH U YCIOBUAM, OOBSICHATh MPUUUHBI
JOCTH)KEHUSI WIIM HEJAOCTHXKEHHUS pe3yJIbTaTOB JACSATEIbHOCTH, HAXOIAUTh
omKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEIMETHBIE PE3YJIBTATHBI
11 KVIACC

Y4eOHOro Kypca «AJjiredpa v Ha4ajia MaTeMaTHY€eCKOr0 aHAJIN32)

Yuciaa v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAMOHAIBHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOIIECHTHI.

Boimonusate  apudmernyeckre  onepanud ¢ PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoinonuaTh mpuOIMKEHHBIE BBIYUCIICHUS, UCTIONb3Ys MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BHIUYHUCICHUH.

OnepupoBaTh MOHSATUSAMHU: CTENEHb C LEJBIM MOKa3aTeleM; CTaHIapTHas
dopMa 3amuMcu JACHUCTBUTENIBHOTO YHCIA, KOPEHb HATypaJlbHOM CTEIEHH;
UCIIOJIB30BaTh MOAXOAILYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHMUSI
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS TaHHBIX.

OnepupoBaTh MOHATHUSMU: HATypaJbHOE, I€J0€ YHCIO; HCMOJIb30BaTh
NPU3HAKU JEJTUMOCTHU LIEJIBIX YHCEN, PA3JI0KEHUE YUCIA HA MPOCThIE MHOXKUTEIU
IUISl pEeIIeHUs 3a/1ay.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOrapuPM UHCIA, JECITHUHbIE U HATypalbHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMU: TOXKIECTBO, yYpaBHEHHE, HEPABEHCTBO; IIEJOE,
palroHaIbHOE, UPPALIMOHAIIBHOE YPABHEHNE, HEPABEHCTBO;

BrimonHaTh npeoOpa3oBaHus LENBIX, PANMOHAIBHBIX M HPPAIMOHATBHBIX
BBIPAXKEHUH W pemaTb OCHOBHBIE  THUIIBI  LENBIX, pAlUUOHAIBHBIX W
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MaTEMaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

[IpumeHnsaTh CBOWCTBA CTEMEHW JUIA MpeoOpa3oBaHUs  BBIPAKECHMIA,
ONEPUPOBATh MOHATHSMH: IOKA3aTEJIBHOE YPAaBHEHHWE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU 1 HEPABEHCTB.

BeimonHaTh  mpeoOpa3oBaHUS  BBIPAKEHUW, COACPXKAIIMX JOrapu(MbI;
OTIEpUPOBATH MOHITUAMU: JOrapuhMUUIECKOE YpaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

OnepupoBaTh MOHSATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUW U €€ pEIICHUE;
WCIMOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHHS MTPAKTUYECKUX 3a/1a4.

Haxonute pemenuss npocTENIINX CUCTEM M COBOKYITHOCTEN pPallMOHAIBHBIX
YpPaBHEHUW U HEPABEHCTB.



MopaenupoBath peajbHble CHUTyallud Ha S3bIKE aiareOpbl, COCTaBISAThH
BBIpaKCHUS, YpaBHEHMs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 3ajayw,
MCCJIEI0BATh MOCTPOEHHBIE MOJEIH C UCIOIb30BAHUEM alllapaTa ajreopsl.

DyHKUUM U TPaPUKu

Ucnonw3oBate rpadukyd QyHKIMA IS UCCIEOBAaHMS MPOIECCOB MU
3aBUCUMOCTEH TPHU PEIICHUH 3a7a4 U3 JPYTUX YYEOHBIX MPEAMETOB U peaibHOMN
KU3HU; BIpakaTh (hOPMYJIaMU 3aBUCUMOCTU MEX1y BETUUNHAMH.

OnepupoBaTh TOHATUSAMU: TpaQUKH IMOKA3ATEIBHOW U JOTapuPMUUYECKOM
byHKIMI; M300pakaTh WX HA KOOPJWHATHOW TUIOCKOCTH W HCMOJIb30BATH IS
peleHrs ypaBHEHU U HEPaBEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH IpadUKU JTUHEUHBIX YpPaBHEHHI
Y UCIIOJIB30BaTh UX JIJIs PEUICHUS] CUCTEMBI JIMHEHHBIX YPaBHECHUI.

Ucnonw3oBate rpaduku (QyHKIMA IS UCCIEOBAHMS TPOIECCOB MU
3aBUCUMOCTEH U3 JPYTrUX yU4eOHBIX TUCITUILINH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh TOHSATUAMH: TeEpBOOOpa3Has W  HWHTErpall; IOHUMATH
F€OMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

HaxonuTh mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIUMA, BBIYUCIISATH HMHTETpPaAl
no ¢popmyne Herorona—JleitGuua.

Pemate mpukinagHbie 3aadyd, B TOM YHCJE COLUATBLHO-DPKOHOMHYECKOTO U
(bu3nUecKoro xapakrepa, CpeACTBAMU MaTEeMAaTUYECKOTO aHaJN3a.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOXECTBO, ONl€pAIlMU HaJ MHOKECTBAMHU.

Hcnonb3oBaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il OMHCAHUS
pEaNbHBIX TPOIECCOB W SIBICHUN, MPH PEUICHUWU 3a/lad U3 JIPYrux y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TMOHSATHUAMH: ompenereHne,  Teopema, CJIEJICTBUE,
JI0Ka3aTeNbCTBO.

yueOHoro kypca «I'eomeTpus»

Brerancnare 00bEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MpH3Ma,
nmMpaMuia) ¢ TNpUMEHEHHEM (OpMYyJ; BBIYUCIATH COOTHOIICHHS MEXKIY
TJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMH TTOTOOHBIX MHOTOIPAHHUKOB.

N3Bnekarp, mMpeoOpa3oBBIBATH W HHTEPIPETUPOBATH HWHOOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DHUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PHCYHKaX.

OnepupoBaTh TOHATHSAMH: ITWIWHAPUYECKAs TOBEPXHOCTb, O0Opa3yIoIIne
HWIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHIAP;,  KOHWYECKas  ITOBEPXHOCTb,
00pa3yrolre KOHMYECKON MOBEPXHOCTH, KOHYC; chepuuecKasi TOBEPXHOCTD.

Pacnio3naBaTth Tena BpaiieHus (LIIMHAP, KOHYC, cdhepa H map).



OOBICHATH CLIOCOOBI MOIYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBats B3aMHOE pacnoyioKeHUe cPephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOs, BHICOTA IIAPOBOIO CJIOS;
LIapOBOM CEKTOP.

Boruncnare  0o0BEMBI M TUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIN B cdepy
OMHUCaHHBIN OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpaIlcHUsI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TMOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U TPEOOpPa30BBIBATH HWH(OOPMALMIO O
IPOCTPAHCTBEHHBIX TeOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEHWCTBUS  CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapaJUICIEIUIIEAA.

OnepupoBaTh NOHATUSIMH: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroal MEXIY
BEKTOpPaMH, CKAJIIPHOE NMPOU3BEJECHNE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP MO JABYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHHAT.

[IpumensaTy reomeTpuueckue (aKThl NI PEIMICHUS CTEPEOMETPUYECCKUX
3a/1a4, MPEANoJaramilinX HECKOJIbKO IIaroB PEeUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a7laHbl B SIBHOU (hopme.

Pemate mpocreiiiine reoMeTpuyYEcKHe 3ajlaud Ha MNPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIMYMH M0 00pa3liaM WIH alropuTMaM, IpUMEHSSI
M3BECTHBIE METObI MPU PEUICHUU CTAHAAPTHBIX MATEMATUUYECKUX 3a/1a4.

[IpumensaTy mpocTeiiliue MNporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELUICHUH CTEPEOMETPUUYECKUX 3a]1a4.



[IpuBOoaMTE HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE H
KU3HM, PACIIO3HABATH IPOSABICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHWS HaA IPAKTHKE: AHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATb HU3YYCHHBbIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTuyecku CcHOopMyIUpOBAaHHOM MpoOIEeMBbl, MOJAEIUPOBATh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, annapara aareopsbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIJACC
KYpC «AJire0pa u Ha4ajaa MaTeMaTH4eCKOro anaausa» (3 yaca * 34 wegean = 102 yaca)

N KosmuecTBo yacos DJIeKTPOHHbIE
[
11/-11 HaumeHoBaHue pa3iejioB U TeM NPOTrPaMMBbI B Kontpoabusie | IlpakTuueckue (ungposrbie)
cero paboThI paboThI oOpa3oBaTe/bHbIE
pecypchbl
1 HatypaibHbIe 1 1IebIe Yrciia 6 https://resh.edu.ru/
2 ApudmeTrrueckuii KOpEeHb N—0M CTETICHH. 18 1 https://resh.edu.ru/
HppanmoHaisHbie ypaBHEHUS M HEPaBEHCTBA
3 MHOeCTBa PallMOHATBHBIX M ICHCTBUTCILHBIX 14 1 https://resh.edu.ru/
grcen. ParmonanbHbIe ypaBHEHUST U HEPABEHCTBA
CreneHb ¢ palMoHAILHBIM TIOKa3aTeIEM. https://resh.edu.ru/
4 [TokazarensHas pynkus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPABEHCTBA
5 Jlorapudmuueckast pyHkiwms. JlorapupmMudeckue 12 1 https://resh.edu.ru/
YpaBHEHHS U HEPABEHCTBA
6 HHTerpan u ero npuMeHeHUs 9 https://resh.edu.ru/
7 Cucremsbl ypaBHEHU 12 1 https://resh.edu.ru/
8 DIeMEHTH MATEMATUYECKON CTATUCTHKH , 15 1 https://resh.edu.ru/
KOMOHMHATOPHKH U TEOPUU BEPOSTHOCTEH
9 [ToBTOpEHUE, CUCTEeMAaTH3AIMSI 3HAHU T 4 1 https://resh.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

kypc «I'eomerpus» (2 yaca * 34 Hegesn = 68 yacoB)

Ne HanmeHoBaHMe pa3je/ioB U TeM KosnyecTBo yacoB DJIeKTpOHHbIe (LN (POBbIE)
n/m| MNpPorpamMmsbl o0pa3oBaTe/ibHbIE PeCypChI
K II
Beero oHTpoJibHBbIE | [IpakTHYecKHe
padoThI padoTsbI
ttp://www.exponenta.ru
! Tena ppamenus 13 ! ! http://www.neive.by.ru/index.html
.. .. ttp://www.exponenta.ru
2 O6béMbI Tenr. OObEMBI MHOTOTPAaHHUKOB 15 1 1 httn://www.neive.by.ru/index.html
3 BekTopsl ¥ KOOpAUHATHI B IIPOCTPAHCTBE 17 1 1 p:/ . exponenta.
p P poctp http://www.neive.by.ru/index.html
4 [ToBTOpEeHuE , 0600IIEHNE, CUCTEMATH3AIIHS 15 1 ttp://www.exponenta.ru
3HaHUM 3a Kypc reomerpun 10-11 kmacca. http://www.neive.by.ru/index.html
5 3akiounTeIbHOE MOBTOPEeHHe. BoinosHeHne 8
yrpaxHeHui u3 marepuanoB EI'D
OBHIEE KOJIMYECTBO YACOB B 68 4 3

ITPOI'PAMME



https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html

