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AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A
1. HOSICHUTEJIbHAS 3AITUCKA

PabGowass mporpamma yuyeOHOro mpeamera «Anrebpa W Hayana
MaTeMaTU4ecKoTo aHaJin3a» 0a30BOro ypoBHs s oOyuaromuxcs 10 —11 kiaccos
pa3paborana Ha ocHoBe DenepallbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIBHOTO
CTaHAapTa CpPeAHEro oOIero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TMPEABIBIIEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHHIO, W TPAIUIUIA
poccuiickoro oOpas3oBaHus. Peanuzanusi mporpammbl 00eclieuUBaeT OBJaJICHHE
KJIFOUEBBIMUA KOMIIETCHILIMSIMHU, COCTABIISIONIUMH OCHOBY JJISi CaMOpa3BUTHS U
HETPEpbIBHOTO 00pa30BaHusl, LEIOCTHOCTh OOILIEKYJIBTYPHOTO, JIMYHOCTHOTO M
MI03HABATEIILHOTO Pa3BUTHUS JIMYHOCTH O0yUYAIOIIHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[Ipenmer «Anrebpa u Hauana MaTEMaTUYECKOTO aHAJIN3a ABIIAETCS OAHUM M3
HanOoJiee 3HaYMMbIX B IPOrPAMME CTapILIEH IIKOJbI, HOCKOJIBKY, C OTHOM CTOPOHBI,
OH Oo0ecreyuBaeT MHCTPYMEHTAJbHYIO 0a3y Il M3Yy4EHHUsI BCEX €CTECTBEHHO-
HAy4HBIX KypCOB, a C JPYrol CTOPOHBI, POPMHUPYET JOTMUECKOE U aOCTPaKTHOE
MBIIUICHUE YyYalluxcsid Ha YpPOBHE, HEOOXOOUMOM [JIsi OCBOCHHS KYpPCOB
UH(OpPMATUKH, 00ILIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B paMKax 1aHHOrO Kypca
y4daluecsl OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTuyeckoi popme.

[Tpenmer anreOppl U Hauyajl MaTeMaTHYECKOTO aHAJIM3a 3aKjIa/IbIBAET OCHOBY
JUISL YCIICIIHOTO OBJIAZICHUS! 3aKOHAMU (DU3UMKH, XUMUHU, OMOJIOTHMH, TNOHUMAaHHS
OCHOBHBIX TEHACHIMI DSKOHOMMKA U OOILIECTBEHHOW >KW3HHW, IO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIB30BaTh MX B MOBCEIHEBHOW XKM3HM. B TOXe Bpems OBIaJeHUE
aOCTpaKTHBIMU W JIOTMYECKA CTPOTUMH MaTEeMaTMYE€CKUMHU KOHCTPYKUHUSAMHU
pa3BUBaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJIEHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMI0, a0CTparupoBaHue 1
aHaJIoTH10, (POPMUPYET KpPEaTUBHOE M KPUTHUUECKOE MbllLIeHUE. B xone usyueHus
anreOppl M HayaJl MaTeMaTMYeCcKoro aHajiu3a B CTaplueil IIKoje YydJaluecs
MOJIy4alOT HOBBIM OMNBIT PEIICHUS NPUKIAJHBIX 337a4, CaMOCTOSITEIbHOTO
MOCTPOCHMSI MATEMaTUYECKUX MOJIEIEC peaNbHbIX CUTyallU U HWHTEpIpeTaruu
NOJIyYCHHBIX  pPELIEHUH, 3HAKOMATCS C  I[pUMEpaMd  MaT€MaTUYEeCKHX
3aKOHOMEPHOCTE B MPHUPOJE, HAYKE MU B MCKYCCTBE, C BBLAAIOLIIUMUCS
MaTeMaTHYE€CKUMHU OTKPBITUSMH U UX aBTOPaMH.

[Ipenmer o6sagaeT 3HAYUTENbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBI
peanusyeTcsl Kak yepe3 ydyeOHbI Marepual, CIOoCOOCTBYHOUIMI (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33pEHHUS, TaK M uepe3 cheuu(uKky ydeOHOW NeATelbHOCTH,



TpeOyrorieit CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MPOJOJIKUTEIIBHON
KOHLICHTPAllM¥ BHUMAHHWS U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3YyJIbTAaT.

B ocHOBe MeTomuku 00y4eHMS anreOpe U HaduajiaM MaTeMaTHdeCKOTo aHan3a
JICKUT JEATCIbHOCTHBIM MPUHITUI O0yUCHUSI.

Crpykrypa mnpeamera «Anredpa M Hayajga MaTeMaTHYECKOTO aHaJIU3a»
BKJIFOYAET CIICAYIOIIME COMNEPKATEIbHO-METOAUYECKHE JHUU: «Yucna wu
BbIUKCICHUS», «DyHKIMKU U Tpadukn», «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKoro aHaiauza», «MHoxkecTBa U JIoOTHMKa». Bce OCHOBHBIC
COZIEP)KATEIIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd Ha TMPOTSIKCHUH [IBYX JIET
oOydeHHsl B CTapIIeil IIKOJe, €CTECTBEHHO JOMOJHSSA IPYr Apyra W MOCTEIECHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPAaTUBHBIM, TIOCKOJIBKY OOBEIMHAET B ce0e CoMep)KaHWe HECKOIbKHUX
MaTeMaTUYECKUX JAUCIUIUIUH: anredpa, TPUTOHOMETPHS, MAaTEeMaTUUECKUN aHaJu3,
Teopusi MHOXKEeCTB U JAp. [lo Mepe Toro kak ydvamuecs OBiajeBaloT BcE Ooliee
IIMPOKMM MaTeMaTHYeCKUM ammnaparoM, y HUX MOCJEA0BaTeIbHO (popMUpyeTcs u
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIb pealbHOU
CUTyalluu, NPUMEHATHh 3HAHUs, TMOJy4YeHHbIE B Kypce «Anredpa u Hauana
MaTeMaTHYECKOTO aHaJIW3ay», JUIsl PEHICHUS CaMOCTOATENIbHO C(POPMYIUPOBAHHON
MaTreMaTU4YeCKOM 3a/1a4u, a 3aT€EM UHTEPIPETUPOBATH OJIYYEHHBIN PE3YJIbTaT.

ConepxarenbHO-MeTONMYECKass JTUHUS «YUuclia ¥ BBIUKCICHUS) 3aBEPIIACT
dbopMupoBaHUE HABBIKOB MCIOJb30BaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAauyaTo B OCHOBHOM mikoyie. B crapmieii 1mikoine oco0oe BHUMaHHUE YICISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTEIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX B CeOs
WCIIOJIb30BAHUE PA3IUYHBIX (OpPM 3amUCU JIEWCTBUTEIIBHOTO YHCA, YMEHUE
pallMOHAJILHO BBIMOJHATh JCWUCTBUS C HUMH, JI€JIaTh TPUKHUIKY, OLIEHUBATH
pe3ynbrar. OOydaroniygecss TMOJy4YaloT HaBBIKM MPUOIMKEHHBIX BBIUMCICHUM,
BBITIOJTHCHUS JICUCTBUHA C YHCJIAaMH, 3allMCaHHBIMA B CTaHAapTHOH (opme,
VCIIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAKECHUM.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOydyeHHUsI B CTaplied IIKOJIe, MOCKOJbKY B KaXJIOM pazjielie MporpaMMbl
MPEAYCMOTPEHO pElIeHUEe COOTBETCTBYIOMMX 3ahad. OOyuaromiuecs: OBJIaJIeBAOT
Pa3IMYHBIMU METOAAMU PELICHUS LENbIX, PALUOHAIBHBIX, WPPalOHAIbHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUYECKUX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U X cucTeM. [lomydeHHbIe YMEHUS UCIIOIB3YIOTCS IPU UCCIIEIOBAHUN
GYHKIMI ¢ TTOMOIIBIO TTPOU3BOAHOM, pEIIeHWH MPUKIAIHBIX 3a7ad M 3a7ad Ha
HAaXOXJICHWEC HaAuOOJbIINX ¥ HAWUMEHBINNX 3Ha4eHWH QyHkiuu. [anHas
cCoZiepKaTebHasl JIMHUS BKJIIOYAaeT B ce0s Takke (QOPMUPOBAHHE YMEHHIM
BBITIONIHATH Pacdy€Thl 1Mo (GopMmysaM, MpeoOpa3oBaHUs IIENBIX, PalMOHAIHHBIX,
MppalMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TAKXKE BBIPAKECHUM,



coZepXkallluxX cTerneHu u Jjorapudmbl. bmaromaps mu3ydeHuio aiaredpandeckoro
MaTepHalia IPOUCXOIUT JaIbHENIIEE Pa3BUTHE aJITOPUTMUYECKOTO U aDCTPAKTHOTO
MBILIUICHUS yJamuxcsa, (OpMHUPYIOTCS HaBBIKM JIEAYKTUBHBIX PpaCCYXJICHUH,
paboThl € CHUMBOJBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraer 3QpPeKTUBHbIE
WHCTPYMEHTBI [IJIsl PEUIEHUS MNPAKTUYECKUX W E€CTECTBEHHO-HAYYHBIX 3aj1ad,
HaITISIAHO IEMOHCTPHUPYET CBOM BOBMOXKHOCTH KaK S13bIKA HAYKH.

ConepxarenbHo-mMeronudeckass JuHUS «DyHKUMM U rpa@uKu» TECHO
IIEPEIUIETACTCS C APYTUMH JIMHUAMU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 331aET
IIOCJIEIOBATEILHOCTh U3YYEHUs MaTepraia. 3yueHne creneHHon, NoKa3aTesIbHOM,
Jgorapu(pMUUEcKO M TPUTOHOMETPUYECKUX (YHKIIMM, MX CBONCTB U Tpa(HKOB,
UCTIOJIb30BaHue (YHKIMMA IS PEeIIeHUs 33434 U3 JIPYTHX y4eOHBIX MPEIMETOB U
peanpHON JKM3HM TECHO CBSI3aHO KaK C MareMaTUYEeCKUM aHaJIW30M, TaK U C
pelieHreM ypaBHEHUH W HepaBeHCTB. [Ipu aToM 0ojbllioe BHUMaHHE YAENSETCS
(bOpMHUPOBAHUIO YMEHUS BbIpaXKaTh (OpMyIaMu 3aBUCUMOCTH MEX]y pa3IMYHbIMU
BEJIMYMHAMHU, UCCIIEI0BATh MOJIyYeHHbIE (PYHKIIMH, CTPOUTH UX Tpaduku. Martepuan
OTOW COIEPKATEIbHOW JIMHUM HALEJIIeH Ha pPAa3BUTHE YMEHUUW W HAaBBIKOB,
MO3BOJISIOLIUX BbIpaXaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMU B Pa3IMyHON (opMme:
aHAJIUTHYECKOM, Tpaduueckod u cioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3alU1, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas quHus «Hauana mareMarnyeckoro aHaln3a I03BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaT€MaTUYECKHUX, TaK W MPUKIAAHBIX 3a7ad,
JOCTYIHBIX OOYYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXXKHOCTh HCCJIEIOBATh U
CTpOUTh rpaduku GyHKUIUN, ONIPEENsATh UX HAUOOJbILIME U HAMMEHBIIUE 3HAYEHUS,
BBIYMCIIATH IJIOIMAAM (UTYp U OObEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg copeprKaTelbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHMSI MATEMaTUYECKUX MOJEJNEH peajbHbIX CUTYyallMid, HaXOXJIECHUS
HaWJIY4lIero pelieHus] B MPUKIAJHbIX, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKHX,
3a/ladax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYE€CKOTO aHajliu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaIBHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHUS,
(GbopMUpPOBaHUIO YMEHHUM paclo3HaBaTh MPOSIBICHUS 3aKOHOB MareéMaTHKHU B HaykKe,
TEXHHKEe M HcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS pe3yibrarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepxaresibHO-MeTOAUYECKast TMHUA «MHOXeCTBa M JIOTUKa» B OCHOBHOM
NOCBAIIEHA  DJEMEHTaM TEOPUUM  MHOXKECTB. TE€OpEeTHKO-MHOKECTBEHHbBIE
IIPEICTABICHNS MMPOHU3BIBAIOT BECh KYpC LIKOJIBHOM MAaT€MAaTUKH M IPEIararor
Haubosee YHUBEPCAIBHBINA S3bIK, OObEANHSIONINMN BCE pa3leibl MaTeMaTHKU U €€
NPWIOKEHU, OHU CBSI3bIBAIOT Pa3HbIE MATEMaTHYECKHUE NUCLMIUIMHBI B €IMHOE



uenoe. IlosToMy Ba)KHO JaTh BO3MOXHOCTh IIKOJIBHUKY MOHMMAarh TEOPETHKO-
MHO>KECTBEHHBI SI3bIK COBPEMEHHOM MaTE€MaTUKW M MCIOJb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B npeamere «AnreOpa u Hayajda MareMaTUYeCKOTO aHaM3a» MPUCYTCTBYIOT
TaKK€ OCHOBbI MAaTEMaTUYECKOTO  MOJECIMPOBAHUS, KOTOPbIE  IPU3BAHBI
chopMupOBaTh HABBIKM MOCTPOCHUS MOJIENIEH peaNbHBIX CUTYallUi, UCCICTOBAHUS
THX MOJEJIe C TMOMOIIBIO afmapara aiaredpbl ¥ MaTeMaTHYEeCKOro aHalu3a U
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIBTaTOB. Takue 3aaHus BIUIETEHBI B KayK/bIi U3
pa3zesioB MporpaMmbl, OCKOJIBKY BECh MaTeprai Kypca IIUPOKO UCIIONb3YETCS JJIs
pelIeHns] TPUKIAagHbIX 3a1ad. [Ipu peleHun peanbHbIX NPAKTUYECKUX 3aj]1a4
yuanecsi pa3BUBalOT HaONIOAATEIbHOCTh, YMEHHME HAXOAWTH 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIONb30BaTh AaHAJIOrHI0, 0000HIaTh M KOHKPETHU3UPOBATH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aJlad OpraHu3yeTCsl B MPOIIeCCe M3Yy4YeHHUs BCEX TeM Kypca «AnreOpa W Havaia
MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE
B yueOHOM mutaHe Ha WM3ydeHUE IpenMeTa anreOpbl U Hadall MaTeMaTHYeCKOIro
aHaju3a Ha 0a30BOM ypoBHE OTBOJUTCS 2 yaca B Hexaenmo B 10 kiacce u 3 yaca B

Hezaemo B 11 kimacce, Bcero 3a aBa roja o0yuenus — 170 dacos.
2. COAEP)KAHME YYEBHOI'O IIPE/IMETA

Yuciaa v BBIYMCICHUA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIUMOCTH LENBIX YHCEL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecsiTuuHbie U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpazoBaHue BBIPAKECHHM, COJEpXKAIUX CTEEHU C PalMOHATIBHBIM
MTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenpHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUHN. PellleHne NMpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIIbHBIX YPABHEHUW U HEPABEHCTB.

[IprumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPaPUKH



Oynkuus. [Tepuonunueckue pynkuu. [IpomexyTkn MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI (yHKuud. HamGomnpiiee u HauMmeHbIIee 3HAUCHHE
(GYHKIIMN HAa TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapudmuueckas GyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yakuuu. ['eomerpuyecknii ©  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  37M€MEHTAapHBIX  QyHKIUHA.  DopMynbl  HAXOXKICHHS
IIPOU3BOJHON CYMMBI, IPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHne HanbobpIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unmu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpudyeckuid W (usmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHuna



3. IJIAHUPYEMBIE PE3YJIBTATDBI
OcBoenne yueOHOTO mpeameTa «MaremaTuka» JODKHO OO€CIeYnBaTh
JOCTIKEHUE Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus CIEAYIONIUX JINYHOCTHBIX,
MeETaInpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUS IMPOTpaMMbl  y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

['pasxxnaHckoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYaIOIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHIMCKOrO 0OIecTBa, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEayp TpaxkIaHCKOro obmiecTBa (BBIOOPHI, ONPOCHl U Tp.), yYMEHHEM
B3aMMOJECHCTBOBATh C COLMAJIIBHBIMM HWHCTUTYyTAMH B COOTBETCTBUH C HX
(GYyHKIMSMU U Ha3HAYCHUEM.

[TaTpuoTrdeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TpaKAaHCKON UIEHTUYHOCTU, YBAXKEHUS K
MPOIIOMY U HACTOSIIIIEMY POCCUKCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCHICKUX MAaTEMAaTUKOB M POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIB30BAHUIO ATUX JIOCTHXKCHUN B JAPYrMX HayKax, TEXHOJOrusX, cdepax
HKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHUEM IIYXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHUIN HAyKU U AESTEIbHOCTHIO
y4€HOI0; 0CO3HAHWEM JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOIO OYIyILETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOUIEHHEM K MUPY, BKJIIOYash A3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy A€HUI; BOCIPUUMYHUBOCTHIO
K MaTeMaTU4eCKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHSI TIPUMEHSATH MaTeMaTU4YeCKHe 3HAHHUS B
MHTEpecax 30pOBOro M 6e30macHoro odpas3a >KM3HHU, OTBETCTBEHHOTO OTHOLICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryisipHas pu3udeckass akTUBHOCTB); (PU3NUYECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIIBHON JIESITEIBHOCTHIO.

TpynoBoe BocnuraHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTU TPYAOJIOOMS; MHTEPECOM K
paznmuyHbiM  cepaMm  TPOQPECCHOHANBHOW  AESATENbHOCTH, CBA3aHHBIM  C



MaTeMaTHKOW W €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BBIOOP
Oymymeit mpodeccun W peanu3oBbIBaTh COOCTBEHHBIC >KHU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreMaTM4YeCKOMY OOpa30BaHHUIO U
caM0OOpa30BaHUI0 HAa TPOTSKEHUM BCEW >KMU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MAaTEMaTUYeCKOM HaIlpaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHHUE:

Cc(hOPMHPOBAHHOCTHIO DKOJIOTHYECKOM KYIbTYphl, MOHUMAHUEM BIWSHHUS
COLIMAJIBHO-PKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIMATIBLHOU
Cpellbl, OCO3HAaHMEM [IOOAJBHOTO  XapaKTepa JKOJOTHYECKHX  MpoOIieM;
OpUEHTAallMe Ha NMPUMEHEHUE MaTeMAaTUYECKUX 3HAHWM U1 pellleHus 3a7ad B
00acTi OKpYXKaroIel Cpe/ibl, ITTAHUPOBAHUSI TIOCTYIKOB U OIICHKH X BO3MOXKHBIX
MOCJICJICTBUAN I OKPYKAIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHW MW  OOIIECTBEHHOW TMPAaKTUKH, IMOHUMaHHUEM
MaTeMaTHYeCKOH HAyKH KaK Cephl YEeIIOBEYCCKOW ACATEIHHOCTH, JTAaroB €€
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBHJIM3AIMHN; OBJIAJICHUEM SI3IKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJAbTYpOM KaK CpEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JEATeIbHOCTD
WHUBUTYyaJIbHO U B TPYTITIC.

METAIIPEAMETHBIE PE3VYJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOCHHUS MPOTrpamMMbl YYEOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  YHUBEPCATbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OetUCEUIMU.

1)  Vuusepcanvnvie = no3nasamenwvhwvlie  Oelicmeus,  obecneuu8arom
gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos odyuarowuxca (oceoenue
MemoO08  NO3HAHUSL  OKpYdHCcarowjeco  Mupa,  NpumMeHeHue  J102UYECKUX,
uccne008amensbCKux onepayutl, yMeHut pabomams ¢ uHgopmayuet).

ba3oBsbie toruueckue qercTBUS:

- BBISIBISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIIICHUI MEXAY MOHIATHIMU; (DOPMYITHPOBATH OTIPEICICHUS
TIOHATHUH; yCTaHABIMBATh CYIIIECTBECHHBIN MPU3HAK KIIACCH(UKAIIUN, OCHOBAHUS JIJIS
000011IeHUs U CPAaBHEHUS, KPUTEPUU TIPOBOIMMOIO aHAJIN3a;

- BOCIIPUHUMATh, (HOPMYIIUPOBATH U MPEOOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHEIC
U OTpUIIATENIbHBIC, AMHUYHBIE, YACTHBIE U OOIIINE; YCIOBHBIC;



- BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIOMECHUAX W YTBEPXKACHUSIX; MpeIyiaraTh KPUTCPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U IIPOTUBOPEUN;
- JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH IO aHAJIOTHH;
- MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUI
(mpsiMBIEC ¥ OT IPOTUBHOTO), BEICTPAWBATh apTyMEHTAIUIO, TIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOJIBI;
- BBIOMpATH crIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMparh HauOojiee TOAXOMAUUMH C YY4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBrele nccnenoBaTenbCKue qeHCTBUS:
- HCIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT TO3HAHMUS;
dopMynupoBaTh  BONpPOCH,,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  MpoOiIeMy,
yCTaHaBIMBaTh HMCKOMOE W JIaHHOE€, (POPMUPOBATH THIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIINIO, MHEHHE;
- IIPOBOAUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBICHUSIMH, POIIECCAMU;
- CaMOCTOATENbHO (GOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3ylIbTaram
NPOBENEHHOTO  HAOMIONEHMs, HCCIEAOBAHMS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIyY€HHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHHIA;
- TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TaKKe BbIIBUTATH
MIPENTONIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmanuei:
- BBISBJIATH e(PUITUTHI HHGOPMAIIUN, TAHHBIX, HEOOXOIUMBIX JIJIST OTBETA Ha BOIIPOC
U I pEICHUS 3a]1auu;
- BbIOMpaTh MHPOPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTH3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAITHIO PA3TMIHBIX BUIOB U (hOpM
IPE/ICTaBICHNUS;
- CTPYKTypUpOBaThb HWH(MOpMAILMIO, MPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH rpaduyueCcKH;
- OIIEHMBATh HAJAEKHOCTh MH(GOPMAIIUU TI0 CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2)  Vuueepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicéus,  o0becneuusaom
chopMUpOBaAHHOCMb COYUANLHBIX HABLIKOG 00)UAIOUUXCH.

Oowenue:
- BOCIIpUHUMATh U (POPMYITHPOBATH CYXKJEHUS B COOTBETCTBUU C YCJIOBHUSIMU H
LEIIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX



M NUCBMEHHBIX TEKCTaX, JlaBaThb IMOSICHEHHS M0 XOJly peLIeHUs 3aJayu,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3YIIbTAT;

- B X0Jle OOCYXIEHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOiieMbl, pelaeMoi 3a7ayd, BBICKA3bIBaTh HJIEHU, HAIEJICHHbIE Ha IIOHMCK
pelIeHus; COMOCTAaBISTh CBOM CYXKACHHS C CYXKICHUSIMHU APYTUX YYaCTHHUKOB
uanora, oOHapyXUBaTh PAa3IMYUE W CXOJCTBO MO3MUIMI; B KOPPEKTHOU (dopme
dbopMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

- TPENCTaBISATh PE3YyJbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTAa, HCCIEI0BaHUS,
MIPOEKTa; CaMOCTOSATEIBHO BbIOMpPATh (OpPMAT BBICTYIUICHUS C YYE€TOM 3ajay
MPE3EHTAlUU U 0COOCHHOCTEN ay/IuTOPHUHU.

CoTpynHUYECTBO:

- TMOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAUBUYaTbHOMN
paboThl mpuU pEeHIeHUH Y4YeOHBIX 3ajay; M[PUHUMATh IIeJIb COBMECTHOMU
JeSATEeIbHOCTH, MIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI PabOT, TIOrOBApUBATHCS, OOCYKAaTh MPOLIECC U PE3YAbTAT PabOoThl; 00001IaTh
MHEHMS HECKOIBKUX JIIOACH;

- y4JacTBOBarb B TpynmnoBbIX (opmax padoTel (0OCYXI€HHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE); BBHIIIOJHSITH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YWICHAMU KOMaHbl; OLIEHUBATh KAU€CTBO CBOErO BKJIAJa
B OOHmMHA MNPOAYKT TO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  Y4YaCTHUKAMU
B3aUMOJICICTBHUSI.

3) Vuueepcanvuvie pecynamuesnuie oeticmsus, obecneuusarom Qopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCMU.

Camoopranu3zanus:

COCTaBJIATH IIaH, aJITOPUTM PEIICHUSI 33a]1a4ul, BEIOUPATh CIIOCOO pEIIeHuUs C
y4ETOM UMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOUM HH(pOPMAITUH.

CaMOKOHTpOJIB:

- BJIaJIeTh HAaBBIKAMU IMO3HABATEIBHON pEeQIICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUU M MBICIUTEIBHBIX IPOILIECCOB, MX PE3YJAbTAaTOB; BIAAECTh CIIOCOOAMMU
CaMONPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTaTa pelieHus MaTeMaTHuYeCKOM
3a/1a4u;

- TPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPU PEIICHUH 3a/1ayH,
BHOCHUTBH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OIICHWBATh COOTBETCTBHE DPE3ylbTara IEIU M YCIOBUAM, OOBSICHATH MPUUYUHBI
JIOCTHKCHHSI UM HEIOCTUIKEHUST PE3YJIbTATOB JEATEILHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATBI



OcBoenune yueOHOro Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIA3a)
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS JOJDKHO 00ECIIeUMBATH JOCTHKEHUE
CIIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTAaTOB:
11 KJIACC

Yuciia 1 BBIYMCICHUS

OnepupoBaTh MNOHATUSMH: HATYypAJIbHOE, LEJIOE YHCIO; HCIOJIb30BAThH
MPU3HAKH JIEJIUMOCTH IIENBIX YUCEI, PA3JI0KEHUE YMCIIA HAa MPOCThIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OmnepupoBaTh MOHATUAMU: JOrapudM UHCIa, ACCITUYHBIE U HATypalbHbBIC
JoTapu(pMBbI.

YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: TMOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoimonHITh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX JorapugMsl;
ONEpPUPOBATh MOHATUAMU: JIOTApUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute pemenus mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUN JUIsl pELIECHUS IPAKTUYECKUX 3aa4.

Haxonute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHblE CHUTYyallUM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHUSI, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3aJ1ayH,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM arlapara ajareopsl.

DOyHkuuu U rpadpuku

OnepupoBaTth MOHATUAMM: [MepuoAnYecKas  (QYHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKM OIKCTpeMyma (yHKIUU, HauOosblliee U
HauMeEHblllee 3HAueHUs (QYHKIUM Ha TPOMEXKYTKE; HCIIOJIb30BaTh HUX IJIA
UCCIen0BaHus (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH TMOKA3ATENbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCITOJIB30BATh JJIs PELICHUS] YPABHEHHI 1 HEPABEHCTB.

N300pakaTh HaA KOOPAUHATHOMN TUIOCKOCTH Tpa(UKN JIMHEHHBIX YPaBHEHUN U
WCITOJIB30BAaTh UX JUISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB MU
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauana MaTeMaTH4eCcKOro aHajamn3a



OmneprpoBaTh MOHATUSMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (DYHKIUU;
UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MIPOU3BOIHOM TSl pEeIICHUS
3aj1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOJHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOIHYIO JIJISl UCCIIE0BaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIErO PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMHU: MEpPBOOOpa3Hass M  MHTErpaj; IOHUMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hbie 3IeMEeHTapHbBIX (YHKITUI; BRIYUCISTH HHTETPa 1O
dbopmyne Herorona—JletiOHuia.

Pewats npukiiagHele 3aJa4d, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOIO U
(bu3MYEeCcKOro xapakrepa, CpeJICTBAMH MAaTEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Bcer  KoHTpoabH
0 ble padoThI

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

CreneHs ¢
palMoHaIbHBIM
IIOKAa3aTelIcM.
Iloka3aTenpHas
byHKIHSA.
IlokazarennHBIC
ypaBHEHUS U
HEpaBEHCTBA

12 1

Jlorapudmudaeckas

byHKIHSA.

Jlorapudmuueckue

YpaBHCHHA U
HCPABCHCTBA

12

Tpuronomerpuueck

ne QYHKIUN U UX
rpaduKH.

Tpuronomerpuyeck

HC HCPABCHCTBA

[TpousBogHas.
[IpumeHeHne
MIPOU3BOJHOMN

24 1

NHterpai u ero
MIPUMEHEHHUS
Cucremsl
ypaBHEHUH
Harypanbnsle n
LieNble Yncia

12 1

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTH3aIus
3HAHUU

18 2

OBIIEE KOJIMYECTBO

YACOB 110
[MPOT'PAMME

102 6




IHoypouHoe miiaHupoBaHue

11 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypest
1 CreneHp ¢ paliOHAJIbHBIM I10Ka3aTeleM
CaoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BEIpAXKCHUH, 1
COJIeprKaIlMX PALlMOHAIbHBIE CTEIIEHU
4 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COJIEp KALINX PAallMOHAIbHbIE CTETIEHU
5 [IpeoOpazoBaHue BEIpAXKCHUH, 1
COJIEp KaIlMX PALlMOHAIBHBIE CTEIIEHU
6 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
8 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1
rpaduk
Kontponbras padota mo teme "CremneHs ¢
12 paloHaIbHBIM TOKA3aTENIEM. 1 1
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm gucia 1




14 JlecATUYHBIE U HATYypaAJIbHBIE JTOTapH (MBI

15 [IpeobOpazoBaHue BhIpaXKEHUH,
COZIep KaLIHX JIOTapU(MBI

16 [IpeobOpazoBanue BBIpaXKEHUH,
COJIepKALIHX JIOTapU(DMBI

17 [IpeoOpazoBaHue BEIpaKEHUH,
COZIep KaLIHX JIOTapU(MBI

18 IIpeoOpa3oBanue BBIpAKEHUIH,
COoZIep KAIIHX JIOTapr(pMbI

19 Jlorapudpmmuueckue ypaBHEHUs U
HEpaBEHCTBA

20 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBa

21 Jlorapudpmmuueckue ypaBHEHUs U
HEpaBEHCTBa

29 Jlorapudmuueckue ypaBHEHUs U
HEPaBEHCTBA

23 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa
u rpaduk

24 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA
u rpaduk

o5 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapUKu

26 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U rpaduKu

97 Tpuronomerpuueckue GyHKINHU, UX

CBOWCTBA U TrpapuKu




Tpuronomerpuueckue GyHKIUH, UX

28 .
CBOWCTBA U IrpapuKu

29 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

30 ITpumMepbl TPUrOHOMETPHUECKUX
HEpPaBEHCTB

31 [Tpumepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

39 [Tpumepsl TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KonrtponbHas pabora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUs U

33 HepaBeHCTBA. T pUTOHOMETPUYECKHE
(GYHKIIUY ¥ X
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HenpepbiBHble QyHKIIUT

35 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

36 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

37 [TpousBonHas GyHKIUU

38 [TpousBomHas GyHKIIUU

39 I'eomerpuueckuil u GU3NIECKUN CMBICI
MIPOU3BOIHOMN

40 I'eomerpuueckuil ¥ GpU3NIECKUNA CMBICI

MIPOU3BOJHOMN




41

[Tpon3BoHBIE NIEMEHTAPHBIX (HYHKINI

42

43

[Ipou3BoHbIE AIE€MEHTAPHBIX (PYHKINN

[IpousBoHas CyMMBl, IPOU3BENCHMS,
4acTHOrO (QyHKIUH

44

45

46

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DyHKIIUH

IIpon3BoaHas CyMMBbl, IPOU3BEICHHUS,
4acTHOTO GyHKIUI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

48

49

50

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxaenne HanOOIbIIErO U

HaANMMCHBIIICTO 3HAUYCHU A (I)YHKI_II/II/I Ha
OTPEC3KEC

51

Haxoxmenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke




52

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUs (YHKIIUU Ha
OTpe3Ke

53

Haxoxneaue HauOoJIbLIErO U
HAaWMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpe3Ke

54

55

56

57

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUsT (DYHKIIUU HA
OTpe3Ke

HaxoxneHnue HauOOIbIIEro U
HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

IIpumMeHeHre NpOU3BOIHON A1
HaXO0XKJICHHUS HAaWTy4llIero penieHus B
NPUKIIAAHBIX 33/1a4ax, U ONpeeIeHus
CKOpOCTH TIpoliecca, 3aaHHOro (hopMyson
WK rpaduKoM

KonrtponbHas pabora no Teme
"IIponsBonHas. IIpumenenune
MPOU3BOJHOMN"

58
59

[TepBoobOpaznas. Tabnuia nepBooOpasHbIX

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX

60

WuTerpan, reomeTpuyeckuii 1 GpU3NIecKuil
CMBICJI HUHTErpajia

61

62

WuTerpain, reomeTpudeckuit 1 GpuU3ndecKuit
CMBICII MHTErpaJia

WuTerpain, reoMmeTpuueckuil 1 pu3nyecKuii
CMBICJI UHTErpaJia




Brruncnenue uaTerpana mo popmyiie

63 Herorona—IJleitOnuna

64 Brruncnenmne uaTerpana mo popmyiie
Herorona—IJleitOHuna

65 Brruncnenue unrerpana no ¢popmyiie
Herorona—IJleitOnuna

66 Brruncnenune uaTerpana mo gopmyiie
Herorona—IJleitOnuna

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucreMpl TMHEVHBIX YPaBHEHUN

69 Pemenue npukiaaHbIX 33729 ¢ TTIOMOIIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

70 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI
CuHcTeMBbI ¥ COBOKYITHOCTH IIENTBIX,

71 paIoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, Jorapu(PMUIECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMBI U COBOKYITHOCTH TIEITBIX,

7 paIMoOHAIBHBIX, UPPANUOHATBHBIX,
MOKa3aTeIbHBIX, JorapuPpMUIECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMBI U COBOKYITHOCTH TIEITBIX,

73 paIMoHaIBHBIX, HPPANMOHATBHBIX,
MMOKa3aTeIbHBIX, Jorapu(PMHIECKUX
ypaBHEHU U HEPABEHCTB

74 CHcTeMBI U COBOKYITHOCTH TIEITBIX,

palrOHAJIBHBIX, UppallOHAIIBHBIX,




MOKa3aTeIbHBIX, JOTapu(pMUIECKIX
YPaBHEHUW U HEPABEHCTB

Hcnonp3oBanue rpagukoB GyHKIMN 715

& peLIeHusl ypaBHEHUN U CUCTEM

76 Hcnons3zoBanue rpadukoB PyHKITUN IS
pellleHrs ypaBHEHUN U CHCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U

77 HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00macTei
HAyKH U peallbHOM JKU3HH

78 KonTponbhas padota no teme "UnTerpan
u ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HatypanbHble u 1enbie yricna B 3a7adax u3
peanbHON KU3HU

80 HatypanbHble u 1ienbie yrcna B 3afadax u3
peanbHOU KU3HU

81 HatypanbHble u 1ienble yrcia B 3a7adax U3
peanbHON KU3HU

82 [Tpu3HaKK JETUMOCTH LENbIX YHCEI

83 [Tpu3HAKH JETUMOCTH LEBIX YHCE

84 [Tpu3HaKK JETUMOCTH LENbIX YHCEI

85 [ToBTOpenue, 06001IeHNE,
cucTeMaTHh3alus 3HaHUH. Y paBHEHUS

86 [ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

87 [ToBTOpeHme, 06001IeHNE,

CHCTeMaTHu3alus 3HaHUH. YP ABHCHUA




[ToBTOpenue, 06001eHNE,

88 cucTeMaTu3alus 3HaHU. Y paBHEHUS

89 [ToBTOpenue, 06001IEHNE,
cUCTEeMaTU3alus 3HaHUM. Y paBHEHU

90 [ToBTOpeHue, 0600mIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

01 [ToBTOpeHme, 06001EeHNE,
cucteMaTtu3ainus 3Hanuii. HepaBeHcTBa

92 [ToBTOpenHme, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBeHcrBa

03 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTtu3ainus 3HaHui. HepaBeHcTBa

94 [ToBTOpenHue, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBencrBa
[ToBTOpeHme, 06001IEHNE,

95 cucrteMaTtu3zanus 3HaHnil. CHCTEMBI
YpaBHEHUU
[ToBTOpenue, 06001IeHNE,

96 cucrtemMaTusaius 3HaHui. CHCTEMBbI
YpaBHEHUU

97 [ToBTOpenue, 060061IeHNE,
cucremartusauus 3HaHui. OyHKIUU

98 [ToBTOpenue, o6o0mEeH e,
cucremaTtusanus 3HaHuil. DyHkuumn

99 HToroBasi KOHTpOJIbHASA paboTa

100 Hrorosast koHTpoapHAs paboTa




O0001menue, cucTeMaTH3alds 3HAHUH 3a

101 KypcC aJIreOpbl ¥ Hayall MaTeMaTHYECKOTO 1
ananuza 10-11 kmaccos
O0001menue, cucTeMaTH3alds 3HAHUH 3a
102 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro 1
ananu3za 10-11 kaccos
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







I'EOMETPUs
1. MOACHUTEJIbHASA 3AIINCKA

PaGouas nmporpamma yue6HOTO TipenmeTta «I eoMeTpus» 6a30BOT0 YPOBHS ISt
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIIMH POCCHUICKOTO 0Opa30BaHUA.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YyJaronTuXcsl.

HEJIM U3YUYEHUSA YYEBHOI'O TIPEJIMETA

BaxxHocTh y4eOHOTO MpeaMeTa TeOMETPHUH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3Butusa oOyvaromuxcs, (GopMUpOBaHUSA (YHKIHMOHAJIBHOW MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y o0yJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTeMaTHUYECKON HayKO! SIBICHUN U POIIECCOB pEalbHOIO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U pOJIM MaTEMaTHUECKOTO MOJICIMPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
Tak)K€ Ka4yeCTB MBIIUICHUS, HEOOXOMUMBIX i aJanTallii B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyeMOe TpPH H3YYCHHH OOYJarOIIMMHCS
HNOHSTUWHBIX OCHOB F€OMETPUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HWCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCIOBHE YCIEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BbEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dopMupoBaHUs y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHUs mporpaMMel yueOHoro npeamera «l'eomeTpus» Ha 6a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOIIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIME MAaTEMaTUUECKUE YMEHHUS, CB3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHX 3HAHHMIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

- (opMHpOBaHUE MPEJCTABICHUS O '€OMETPUN KaK YaCTU MHUPOBOU KYyJbTYpPHl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

- (popMuUpOBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX W Telax BpallleHUs Kak o
BXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OIMUCHIBATh W HM3ydaTh
pa3HbIC SABIEHUS OKPYKAIOIIEr0 MUPA,

- (hopMUpOBaHNME YMEHHUS PAaCllO3HABATh HA UYEPTEKAX, MOJIETISIX U B pEaAJIbHOM MHUPE
MHOTOTPaHHUKH U TeJa BpaIleHHUS,;

- OBJIQJICHME METOJaMHU peUIeHHs 3aJad Ha TOCTPOSHUS Ha H300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

- hopMUpOBaHKE YMEHUS ONIEPUPOBATH OCHOBHBIMH TTOHATHSIMU O MHOTOTPaHHHUKaX
U TeJlaX BPAIICHUs U UX OCHOBHBIMHU CBOWCTBAMU;

- OBJIQJICHHE AJITOPUTMAaMH DELIEHUS OCHOBHBIX THIIOB 3aaay; (popmupoBaHHE
YMEHHsI TIPOBOJIUTH HECJIOXHBIC JOKA3aTEIbHBIE PACCYKICHUS B XOJIe PEIICHUs
CTEpEOMETPUIECKHX 3a7a4 1 33]1a4 C IPAKTHUECKUM COJICPKAHUEM;

- pa3BUTHE HHTEIUIEKTyaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH O00ydJarommxcs,
MO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIILUICHHUS;



- (dopmupoBanne (QyHKIHOHAIBHON TIPAaMOTHOCTH, PEJIEBAHTHONH TIE€OMETPHUH:
YMEHHE paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX Ha S3bIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUW ammapaTr s pPEIeHHs] MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pEe3yJIbTaTHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUSA, U OINpPEACIIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX O0pa30B M 3a7a4y Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cojepxaTenbHble JIMHUKM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00111ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O IIPEJIMETA B YUYEBHOM IIVTAHE
Ha u3zyuenue reometpun oTBOaUTCA 2 yaca B Henento B 10 kinacce u 2 yaca B
Heneno B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 134 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpa3zyroriue HUJIMHAPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWimHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IUIOMaAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHuKE U BeplMHA, 00Opa3yrolias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUMAMETpP; IUIOMIAJb MOBEPXHOCTU CQEPHL.
B3auMHoe pacnionoxenue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHAS B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. O0bEM LUIMHIpA,
koHyca. O0BEM 11apa U 1miomab chepsl.

[Tonobupie Tena B mnpoctpaHcTBe. (COOTHOIIEHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus uMHpa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. CloKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BeKTopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemeHwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekropaMu. CKalspHOE INpPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yrioB MeXIy MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIM
METO/1 TP PEILICHUH T€OMETPUUYECKUX 3a]1aY.

3. INTAHUPYEMBIE PE3VJIBTATbBI

OcBoenue yueOHOTO mpeameTa «MaremaTuka» JODKHO OOECIeYnBaTh
JOCTHKEHUE Ha YPOBHE CpPEIHEro O0IIero 00pa3oBaHus CIEAYIOIIUX JINYHOCTHBIX,
MeETanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:



JINYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS TMPOTPaAMMBbl  Y4EOHOTO TIpeaMera
«Maremarnka» XapaKTepHU3yrTCs:

['paxxnaHckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYaIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHWCKOrO 0OIIecTBa, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHMH,
MpoIeAyp TpaxAaHCKOTO oOImecTBa (BBIOOPHI, OIMPOCHI W Tp.), YMEHHEM
B3aMMOJEHCTBOBATh C COLUHUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU U HA3HAYCHUEM.

[TarproTHYeCcKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUUCKON TPAKTAHCKON UIACHTUIHOCTH, YBAKCHUS K
IIPOLJIOMY Y HACTOSILLIEMY POCCUMCKOM MaT€MaTUuKH, HIEHHOCTHBIM OTHOLIECHUEM K
JOCTUXKEHUSIM POCCUUCKUX MaTEMAaTUKOB U POCCUNMCKOW MAaTEMAaTUYECKOM LIKOJIbI, K
WCIIOIB30BAHUIO ATUX JIOCTHXKCHUN B JAPYrMX HayKax, TEXHOJOrusX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAaHHUEM JIYXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoja;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBS3aHHOTO C MPAKTUYECKUM MMPUMEHCHUEM JOCTHKEHUN HAYKHU U ACATEIBHOCTHIO
Y4€HOI0; 0CO3HAHWEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYHMBOIO OYIyILETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOILLIEHWEM K MHpPY, BKJIOUYasl ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3aJ1a4, PEIICHUI, PACCYKISHUM; BOCTPUUMYHNBOCTHIO
K MaTEMATHYE€CKUM ACTIEKTaM Pa3INYHbIX BHUJIOB UCKYCCTBA.

PuU3NYECKOE BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTMYeCKue 3HaHUS B
WHTEpecax 3I0pOBOT0 U 6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHMS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U
OTJbIXa, peryisipHast Gpu3ndeckasi akTUBHOCTB); (PU3NUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO.

TpyznoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTU TPYIOJIOOWS; MHTEPECOM K
paznmuuHbiM  chepaM  TpodeCCUOHANBHON  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTuKOM M €€ NPUIIOKEHUSMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BBHIOOP
Oymymeit mpodeccun ¥ peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTHIO W  CIHOCOOHOCTBIO K  MaTeMarH4ecKoMy OO0pa3oBaHUIO U
caM0OOpa30BaHUI0 HAa TPOTSKEHUH BCEW >KMU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIIEHUH MPAKTUYECKUX 33]1a4 MaTeMaTU4eCKOW HaPaBJIE€HHOCTH.



DKOJOTHYECKOE BOCITUTAHUE:

C(hOPMHPOBAHHOCTHIO DKOJIOTHYECKOW KYIbTyphl, MOHUMAHUEM BIIHSIHUS
COI[MAJIbHO-OKOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON M COLIMATBHOMN
Cpellbl, OCO3HAaHMEM [IOOAJBHOTO XapakTepa HKOJOTHYECKHX  MpoOIieM;
OpUEHTallMe Ha MPUMEHEHUE MaTeMAaTUYECKHX 3HAHWM JJIs pelleHus 3a/1ady B
o0acT OKpYKaIoMIeH Cpe/ibl, ITTAHUPOBAHMSI IOCTYTKOB W OIICHKH WX BO3MOMKHBIX
MOCJIEJICTBAN I OKPYKAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKW M  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKOW HAayKH Kak Chepbl YeIOBEYECKOW IeATEeTLHOCTH, JTamoB ¢
Pa3BUTHS M 3HAYMMOCTH JJIsI PA3BUTHSL LMBUJIU3AIMU; OBJIAJCHUEM SI3BIKOM
MaTE€MaTUKU M MaTeMaTH4eCKON KyJIbTYypOll KakK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 U HUCCIEHOBATENIbCKYIO EATEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3VJIBTATbBI

MertanpenMeTHbie pe3ylibTaThl OCBOCHHUS MPOrpamMMbl YYEOHOTrO MpeaMeTa
«Marematuka» XapaKTepu3yIoTCs OBJIaJICHUEM YHUBEpCaATbHBIMU
NO3HABGAMENbHBIMU ~ OCUCMBUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEePCANbHbIMU Pe2YIAMUGHbIMU OeUCBUIMU.

1)  Vnueepcanvhvie  nosmaseamenvHvle  Oelicmeusi,  obecneyusaOm
Gopmuposanue 0a3068bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJcanouje2o  Mupda,  NpuMeHeHue  J102UYeCcKux,
Uccne008amenbCKux onepayutl, yMeHut pabomams ¢ uHgopmayuet).

ba3oBsie toruueckue qercCTBUS:

- BBISIBISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHI, OTHOIIICHUI MEXY MOHATUIMH; (DOPMYIIUPOBATH OTIPEICIICHHUS
TIOHATHUH; yCTaHABIMBATH CYIIIECTBEHHBIN MPU3HAK KIIACCH(PUKAIIUN, O CHOBAHUS JIJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU IPOBOAMMOTO aHAJIN3a;

- BOCIIPUHUMATh, (DOPMYIIUPOBATH U MPEOOPa30BBIBATE CYKICHHS: YTBEPAUTEIbHBIC
U OTpUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHbIE;

- BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIOMCHUSX W YTBEPXKACHUAX; TpeIaratb KPUTECPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEMN U ITPOTUBOPEUUI;

- JenmaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTWKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;



- TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTelbCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(mpsiMBIE ¥ OT IPOTUBHOTO), BEICTPANBATH apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXKIIEHUS U BHIBOJIBI;
- BBIOMpATH crIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHusi, BbIOMparh HauOoliee TMOAXOMAUNA C Y4ETOM CaMOCTOATENBHO
BEIJICIICHHBIX KPUTEPHUEB).

ba3oBrele nccnenoBaTenbCKue JeHCTBUS:
- HKCIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEILCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTb  BONPOCH,  (UKCHpyIOLIME  MPOTHBOpEUHME,  MPoOIieMy,
yCTaHaBIMBaTh HMCKOMOE W JlaHHOE, (POpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIMI0, MHEHUE;
- MPOBOJIUTh CAMOCTOSITENILHO CIJIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MareMaTH4ecKoro oOBeKTa, SIBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00BEKTaMHU, SIBICHUSIMH, MPOIIECCAMU;
- CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHUSI W BBIBOJBI IO pe3ylbraram
NPOBEAEHHOTO  HAOMIONECHUS, HUCCIEAOBaHUS, OLECHUBAaThH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaToB, BBIBOJIOB U 000OIICHUI;
- TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TaKkKe BbIJBUTAThH
MPENOJIIOKEHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmanuei:
- BBISBJIATH Ne(PUITUTHI HHGOPMAIIUN, TAHHBIX, HEOOXOIUMBIX JIJIST OTBETA Ha BOIIPOC
U I pEIICHUS 3a]1auu;
- BbIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MpeACTaBICHNUS;
- CTPYKTypuUpOBaTh HHGOpPMAIMIO, TPEACTaBIATh €€ B pa3lIuuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduyecKy;
- OIIEHMBATh HAJAEKHOCTh MH(GOPMAILIUU 110 CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2)  VYuusepcanvnvie  Kommynukamuenwvle  Oelicmeus,  o0becneuusarom
chopmMupo8aHHOCmsb COYUATLHBIX HABLIKO 00VUAIOUWUXCHL.

Oowenue:
- BOCIIpUHUMATh U (POPMYITHPOBATH CYXKJEHUS B COOTBETCTBUHU C YCJIOBHUSIMU H
HEJISIMU OOIIEHUS;, ICHO, TOYHO, TPAaMOTHO BhIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCHbMCHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 10 XOJy peIIeHUs 3ajadd,
KOMMEHTHPOBATh TIOJyUYE€HHBIN Pe3yibTaT;
- B Xozme OOCYXKIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIae€MOW TEMBHI,
npoOieMbl, pelaeMoi 3a7add, BBICKA3bIBATh HJIEH, HAIECJICHHBIE HaA TIOWCK
pellIeHUsI; COMOCTAaBIATh CBOM CYXKJICHHUS C CYXJICHHUSMH JPYTMX YYaCTHHUKOB



nuasora, OOHApY)KMBATh Pa3jM4Me€ W CXOACTBO TO3UIIMN; B KOPPEKTHOU ¢opme
dbopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

- TPENCTaBIATH PE3YJIbTAaThl PEIICHUS 3a]add, SKCIIEPUMEHTA, WCCIICIOBaHUS,
MIPOEKTa; CaMOCTOSATEIBHO BbIOMpPATh (OpPMAT BBICTYIUICHUS C YYE€TOM 3a7ad
MPE3EHTAIUMA U OCOOCHHOCTEH ayTUTOPHH.

CoTpynHu4ecTBO:

- TIOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHUIYyaTbHOU
paboThl mMpU pEHIeHUH Y4YeOHBIX 3ajay; MPUHUMATh II€Jib COBMECTHOMU
JeSATEIbHOCTH, MJIAHUPOBATh OPraHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIBI PabOT, IOrOBapuBaThCs, 0OCYKAATh IIPOIIECC U PE3YJIBTAaT paboTHl; 00001IaTh
MHEHMS HECKOILKMX JIFOACH;

- y4acTBOBaTh B TPYyNmoOBBIX (opmax paboTel (0OCYXKIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBHITIOJHITH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH
CBOM JICUCTBUS C APYTMMH Y4IEHAMU KOMaH/Ibl; OIEHWBATh KAYECTBO CBOETO BKJIAa
B O0mMHA TMPOAYKT TIO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  YIaCTHHKAMU
B3aUMOJICICTBHUSI.

3) Vuueepcanvuvie pecynamuenuie oelicmsus, obecneuusarom opmuposanue
CMBLCIIOBbIX YCIMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCMU.

Camoopranu3zanusi:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a/1a4H, BEIOMPATh CIIOCO0 PEIICHHS C
YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOUM MH(pOpPMAIIUH.

CaMOKOHTpOJIB:

- BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pediekcuyd Kak OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUNA M MBICIUTEIBHBIX TPOIECCOB, WX PE3YJAbTaTOB; BIAJIETh CHOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa perieHus MaTeMaTHIeCKOM
3aJ1a4u;

- TPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PEUICHUU 3aJa4H,
BHOCHUTH KOPPEKTUBHI B JCITEIHPHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX,
HalJICHHBIX OIMMHUOOK, BBISBICHHBIX TPYIHOCTEH;

- OIICHWBATh COOTBETCTBHE DPE3ylbTaTa IEIU W YCIOBUSM, OOBSICHATH MPUYUHBI
JOCTHKCHHSI UM HEIOCTUKEHUSI Pe3yJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

OnepupoBaTh MNOHATUSMHU: LMAJIUHAPUYECKAs IOBEPXHOCTh, O0O0pa3yroliue
WIMHIPUYECKON TOBEPXHOCTH; IMIMH/IP; KOHMUECKast TOBEPXHOCTh, 00pa3yrolne
KOHUYECKON OBEPXHOCTH, KOHYC; C(pepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOIrO CIIOS;
IapOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIIUCAHHBIN B CPEpy 1 ONUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJTU TEJIO BpallleHUsI.

Bb4ucasTe COOTHOUIEHUS MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 00bEMaMu
MO00HBIX TE.

N300paxkarb u3ydaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bux cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BPALLCHMUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJalOT.

[TpumeHsTh MpaBuiIO NMapaieaenunesaa.

OnepupoBaTh NOHATUIMU: JEKAPTOBBI KOOPJMHATHI B POCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, YIOJd MEXAY
BEKTOpPaMH, CKAIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPacKiIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTprueckue (HakThl 7151 PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANoJaralonX HECKOIbKO I1aroB peleHus, €CJIM YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.



Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaMm, NPUMEHSIS
W3BECTHBIE METOBI ITPH PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATs MpOCTEWINNME NPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh IONyYEHHBIE 3HAHUS Ha IPAKTHKE: AHAJIU3UPOBATh DPEAJIBHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TI'COMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireOpbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNX BEJINYNH






TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM udposbIe
Ne i/l pasi Konrpoabnbie IIpakruueckue (i pp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 BekTopel 1 KOOpIUHATHI B TPOCTPAHCTBE 29 2
2 Tena Bpamenus 16 1
OOBEMEBI TN 17 2
4 [ToBTOpEHME, 06o6meHHf:, 13 1
cUCTEeMaTH3aIlMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrposabubie IIpakTuyeckue Aara uHppoBbie
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI pecype
1 [lonsiTHE BEKTOpA B IPOCTPAHCTBE. 1
PaBencTBO BEKTOpPOB
9 CrioxeHue ¥ BBIUYUTAHUE BEKTOPOB. 1
CyMMa HECKOJIbKUX BEKTOPOB.
3 YMHOX€eHHE BEKTOpa Ha YHUCIIO 1
4 Kommnanapusie Bexktopsl. [IpaBuno 1
napajuiesenumneaa
5 PasnosxeHne BEKTOpa 110 TPEM 1
HEKOMILIaHAPHBIM BEKTOPam
6 Pemenne 3amauy.
7 Pemenue 3anau.
8 [IpsimoyronpHas cucTeMa KOOpAUHAT B 1
MIPOCTPAHCTBE
9 Koopaunatsl BekTopa.
10 Pemenne 3amay
11 CBsi3b MEX1y KOOPJIMHATAMU BEKTOPOB 1
Y KOOPJIMHATaMU TOYEK
12 [Ipocreiimue 3agauu B KOOpAUHATAX
13 [Ipocreiimue 3agaun B KOOpAUHATAX.




14 KontponsHas padora Nel 1
15 YToa Mex1y BeKTOpaMu 1
16 CxanspHoe MPOU3BEICHUE BEKTOPOB 1
17 Brrurcnenue yriioB Mexry NpsiMbIMHA U 1
IUIOCKOCTSIMU
18 Pemenue 3amau 1
19 OceBas ¥ IICHTPaJIbHAS U 3epKaIbHas 1
CUMMETPUHU
20 [TapannenpHBII IEPEHOC 1
21 Pemenue 3amau 1
22 KonTponbnast padota No2 1
23 [Tonsatue uumuHIpa 1
24 [Tnomaas MOBEPXHOCTH IIUIMHAPA 1
25 Pemenwue 3amau 1
26 [TonsiTre konyca 1
27 [Tmomank moBepxHOCTH KOHYCA 1
28 Y cedueHHbIN KOHYC 1
29 Pemenne 3amau 1
30 Cdepa u map. YpaBHeHue chepsl 1
B3aumnoe pacnonoxenue chepsl u
31 mIockocTh. KacarenbHas IiI0CKOCTh K 1
cthepe
32 [Tnomans chepsr 1
33 Pemenne 3amau. 1
34 Pemienue 3anau. 1
35 Pemenune 3amau. 1
36 Pemenune 3amau. 1




37

Pemenue 3amau.

38 Kontponbnas padora Ne3

39 [Tonsitue o6bema. O6BEM TIPSIMO- 1
YTOJIBHOTO TIapaJuIeeue/1a

40 Pemenue 3amauy.

41 O0BeM IPSIMON MPU3MBI

42 O0beM uIHHIpa

43 Beruunciienue 00beMOB TeJ € IIOMOIIBIO 1
OIIPEICIICHHOTO UHTErpaa

44 O0beM HaKJIOHHOHN MPU3MBbI 1

45 O0BeM TupamMuabl 1

46 O0beM KoHyca 1

47 Pemenue 3amay 1

48 KonTpomabHas padora Ne4 1

49 O6bem mapa 1

50 O06beM 1apoBOro cerMeHTa, HapoBOro 1
CJIOS ¥ TIAPOBOTO CEKTOpa

51 OO0mbeM 1mapa 1 ero yacTew. 1

52 OO0beM 1mapa M ero 4acTei. 1

53 Pemenue 3anau 1

54 Pemenue 3amau 1

55 Konrtponsnas pabora Ne5 1
[ToBTOpenwme, 0600IIEHNE 1

56 cHCTEeMaTH3alus 3HaHui. 3amadn 1
TUTAHUMETPUH B METOJIbI HX PEIICHHS
[ToBTOpeHnue, 06001IeHNE U

57 cucTeMAaTHu3alysa 3HaHUH. 3agaun 1

MJIAHUMETPHUU U MCTOABI UX PCIICHUA




58

59

[ToBTOpeHue, 0600IICHNE 1
cUCTEMAaTHU3alA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpEeHHE, 0000IICHUE U

cUcTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS
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[ToBTOpeHnue, 0600IICHNE 1
cucTEMAaTHU3alA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

IToBTOpEHME, 0000IICHUE 1

cUcTeMAaTHu3alysa 3HaHUH. 3agaun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS
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64

[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alya 3HaHUi. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HaHui. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpenue, o6o0IIEHNE 1
cHCcTEMAaTHU3alMs 3HaHU. 3agaun
TUTAHUMETPUH U METOJIbI UX PELICHHS
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[ToBTOpenue, 06001IeHUE U
cHCcTEMAaTHU3alMs 3HaHU. 3agaun
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpeHnue, 0600IIeHNE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUHU

67

HtoroBast KoHTpoJIbHAs paboTa




[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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