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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
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MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHYeCKHX MAWCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIUYEeCKass TUHUS «UuclIa U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIepalu: JeJICHHE HaIedo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3alHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOyd4aloliuecs OBJAJACBAIOT PA3NIUYHBIMH METOJAMHU  PEILIECHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
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UCCJEeI0BaHUH (DYHKLIHMI ¢ TOMOLIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATIHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuidl, paboTbl ¢  CHUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CNOXHBIX (YHKIUN, OMpEAeNsiaTh WX HauOONbIINEe W HaUMEHbIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PEUICHWE B TMPUKIAOHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydarouiuecsi y3HaKT O
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BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IMKOJBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHUus B eauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMpPEJIeIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlMH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHUYECKUX  3aJad  OoOydYaromiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIlecce N3YUYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hadana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).

'eometpust siBiasieTcss ogHUM H3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHETrO
o01mrero oOpa3oBaHus, TaK Kak 00ECIEYNBAET BO3MOXKHOCTh U3yUCHHUS AUCITUTUIHH
€CTECTBEHHO-HAYYHOM HAIPAaBIECHHOCTH W IPEAMETOB T'YMAaHUTAPHOTO LHKJIA.
[TockombKy  JOTMYECKOE  MBIIUIEHHE,  (OpMHpyeMOe  TpU  U3YYCHHUHU
00y4arolUMUCsl TOHATUMHBIX OCHOB T'€OMETPHUM, MPU JI0KA3ATEIbCTBE TEOPEM U
MMOCTPOEHUM LIENOYKH JIOTHUYECKUX YTBEPKACHUW IMPU PELIEHUH F€OMETPUUECKUX
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3a7a4, YMEHHE BBIABUIAaTb U ONPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
HCIIOJIB3YIOTCS NPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTHU
(du3znueckux 3aaay.

Lens ocBoeHus mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOia€éHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
M3YYEHUH T€OMETPHUH, KaK COCTaBIAIONIEH MpeaMeTHol obnactu «MaTemaTuka u
nHpopmatuka»  4yepe3  oOecrledeHUE  BO3MOXXHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojiee TrayOOKMX TE€OMETPUYECKUX 3HAHUHW U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPOQPECCHOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMH 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue MPEACTaBICHUS O T€OMETPUU KAaK YaCTU MUPOBOU KYJIBTYpBI U
(dbopMUpoOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BAKHEHIINX MATEMaTUYECKUX MOJENAX, IO3BOJIIIOIIMX ONMCHIBATE M HU3ydaTh
pa3HbIE ABJICHUS OKPYXKAIOLIEr0o MUPA, 3HAHNWE NOHATUMHOTO amnrapara Io pasaeiny
«CtepeoMeTpusi» y4eOHOr0 Kypca reOMETpHH;

(GopMupoBaHue  yMEHHs ~ BJIaJETh OCHOBHBIMH  ITOHATHUAMU 0
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMyn M yMEHHE MX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBI M HAXOAWUTh
HECTaHJapTHBIE CIIOCOOBI PEIIEHUs 3a/1a4;

(opMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOIPAHHUKM M Teja BpAILECHUSA, KOHCTPYUPOBATH TIE€OMETPUYECKUE
MOJICIIH;

(opMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCHOMATUYECKOTO IOCTPOCHMS
MaTeMaTUYeCKUX TeOopul, (HOpMHUPOBAHME MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHUE YMEHHUS BIAJETh METOAAMH JO0KA3aTeNbCTB M AJITOPUTMOB
peleHns, yMEHUs UX IPUMEHATb, IIPOBOAMUTH JOKA3aTEIbHBIC PACCYXACHUSA B
XOJI€ PELICHUs CTEPEOMETPUYECKHUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COLAEPKAHUEM,
(GopMupoBaHHEe TPEJCTABICHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
00O0CHOBAaHUHM MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCMOMATHUKHU B MIPOBEJICHUU
NENYKTUBHBIX PACCYKICHNUM;

pa3sBUTHE U COBEPIICHCTBOBAHME HHTEUICKTYAJIBHBIX U  TBOPYECKUX
crocoOHocTel 00ydYaromuXxcs, MO3HABATEIbHOW aKTUBHOCTHU, MCCIEN0BATEIbCKUX
YMEHHW, KPUTUIHOCTH MBIIIJICHUS, UHTEPECAa K H3yYEHHUIO T€OMETPHH;

(popMupoBaHue (YHKIIMOHAJIBHON TIPaMOTHOCTH, PEJIEBAHTHOW IE€OMETPUU:
YMEHHUSl pPaclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX TOHATHH, OOBEKTOB U
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3aKOHOMEPHOCTEH B pPEaIbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBHCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS pEabHbIX CHUTYallMid, HCCIEJOBAHUSA TOCTPOCHHBIX MOJENEH,
MHTEPIPETALNN TOTYyUYECHHBIX PE3yIbTAaTOB.

OCHOBHBIMH COZIep)KaTeIbHBIMU JIMHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBusroTcs: «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«MuororpanHuku», «Tema  BpameHus», «BekToppl U  KOOpPAUHATHl B
MPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
TOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUU Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJIEpKaTeNIbHBIM JIMHHUSIM y4eOHOTO Kypca, a
GopMupoBaHUE  JIOTHYECKMX YMEHHH  paclpenenseTcss He TOJIbKO IO
COJIEpKaTEeNIbHBIM JTUHUSAM, HO U TI0 ToaaMm oOydenwus. CoaepxaHue oOpa3oBaHuUsI,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi DenepanbHON padoueii
IpOTPaMMBbI, pPacIpelelEHHBIM M0 TojaM OOydYeHHs, CTPYKTYpUPOBAHO TaKHM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIAITUAIBHBIM BOIIPOCAM O0yYarOIIHeCs
oOpamanuch HEOJAHOKPAaTHO. JTO  TIO3BOJSIET OPraHW30BaTh  OBJIAJICHUE
reOMETPUYCCKUMU TIOHSATHUSMHU U HABBIKAMU TIOCJIEIOBATEILHO M IMOCTYIATENBHO, C
COOJII0/IEHNEM MPUHIIMIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKHX MPECTaBICHUN 00Yy4aroUIuXCsl, pACIIUpsse U YIriIyouss
e€, o0pa3ys MpPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3garb ychmoBusi s guddepeHundandd  o0ydeHUs,  TOCTPOCHHS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOCCHEUYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONICH yueOHOro npeamera «MareMaTtukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynymied mnpodeccuu, oOecreunBas MPEeMCTBEHHOCTh MEXITY
o0muM u podeccuoHaTBHBIM 00pa30BaAHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBuTenbHble uncna. PanuoHanpHbIE YW HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM mnokaszateneM. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHaJIBHBIM IIOKa3aTeJleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3oBaHys YUCIOBBIX BBIPAKEHUH, COEPKAIIUX CTETICHH U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHBIE METOIbI peleHus
norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIIBIO MaTPHI] U OTIPEIETUTEIEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHEe ypaBHEHUWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHkius, crnocoObl 3agaHus (QyHkiuu. B3auMHO o00paTHbIE (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢yskiuu. TIpomMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

[TocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMsS IIOCIIEAOBATEILHOCTEH. MeTox
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yOwiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepbiBHblE (QyHKIMHM M HX CcBOMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHKMKU. OnpeneneHue, reoMeTpUYeCKUil u
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHA C  TIOMOINIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.

10



OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH palOHaIbHbIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3HU, HTHTEPIPETAIUS MTOJTYUYSHHBIX PE3YIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mpou3BOAHON K MCCleN0BaHMIO (QYHKIIMA HA MOHOTOHHOCTb H
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3aj]ayax, I ONpPENeNIeHHs CKOPOCTH W YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo gopmyine Hetorona-JleiOnmuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.

I'EOMETPUA
10 KITIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
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OCHOBHBIE  TIOHATUS  CTEpEOMETpUU. Touka, mpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B TNPOCTPAHCTBE: NEPECEKAIOIINECH,
NnapajyieIbHbIe W CKpelIMBaroImecs npsMble. [Ipu3Haku CKpemUBarOMIUXCs
npsambIX. [lapaninenbHOCTh IPSMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: NapaslieIbHbIE
MPSMBIE B POCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, HapaICIbHOCTD NPSIMO
u 1iockoctd. [lapannenbHoe M UEHTpaJbHOE MPOCKTUPOBAHHME, H300paKEHUE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [[apaiyienbHOCTh MIIOCKOCTEN: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajieIbHbIX MJIOCKOCTEN. [Ipocreitmme
OPOCTPAHCTBEHHbIE (PUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuiesenunes,
MIOCTPOCHUE CEYECHUM.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
IMPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE M TMEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYJISIPHOCTA TIPSMOM M IIJIOCKOCTH, TEopemMa O MpsIMOi
NEPIEeHANKYISIPHOU MIJIOCKOCTH. OpToronanpHoE IPOEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  TUIOCKOCTH,  MpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK MEPHEHIUKYISIPHOCTH  JIBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

VYribl B OPOCTPAHCTBE: YrOJd MEXAY MNPSIMOM U TIJIIOCKOCTBIO, JABYTPAaHHBIN
YTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKUX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO Yyria. TeopemMbl KOCHHYCOB M CHHYCOB [JIsi
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHUKa. Teopema Diinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBuUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM mNUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpAaBUJIbHAS NpPU3Ma H
MpaBUJIbHAS TNHUpPaAMHIA, NpPaBUIbHAS TPEYrojbHAsl MUpaMUa U TPaBUIbHBIN
TeTpa’ap, kyo0. IlpeacraBineHue O NOpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JNONEKAadIP U UKOCADIP.
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BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW MUPaMUIBbI,
TeopemMa O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  IPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajjiejenunea, CUMMETPUSA MPABUIIbHBIX IIPU3M, CUMMETPHUSA IPaBUIBHOU
IAPaMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. eHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucino. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UUIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIMHADP, KOHYC, YCEYE€HHBIH KOHYyC, cdepa, map. B3ammnHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue e
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CuMMeTpusi cepbl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MAPaMHUIbl U KoHyca. O0BEM mapa u mapoBOro
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrorpaHHHKOB. [lpw3ma, BrmcaHHas B
WINHAP, OMHCAaHHAs OKojJo uwmiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpaIleHusI.
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[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJ0B, METOJI BHYTPEHHETO MPOSKTHUPOBAHUS, METOJ TepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu Haja BekTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTteMa KoopauHat B mpoctpaHncTBe. Koopnunatel BekTopa. PaznoskeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEIICHUH TeOMETPUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO QUTYP.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHWI: TapauielbHBIA TEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.
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IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS NPHUMEHATh MaTeMaTHYeCKhe 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETYIsipHAs (U3UUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]a4 MAaTeMaTHUECKOW HAPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MAaTEMaTWYCCKUX 3HAHWUW JUIA pEIICHHs 3aaad B 00JacTH
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM H  OOIIEGCTBEHHOH  TNPAaKTUKHA, TOHMMAaHHEC
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh NPOEKTHYIO W HCCIICOBATCIIBCKYIO JICITEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATENIbHBIE, CIMHIUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

Je7aTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BAHHE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIs1 pEUICHU 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPapUUIECKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KITaeMOW TEMHI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
bopMyTupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIe YHHBeEPCAJIbHBIE YUeOHbIE elicTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII NHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH IPHU PEIICHUH 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
TOCTY)KCHUS WM HEAOCTH)KCHHUS PE3yNbTAaTOB JESITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENLHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOH pabOThI, pacmlpeaciisiTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAaHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3YJbTAThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYUCTIEHUSA:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLEHTHl, HUPPALUOHATBHOE YHUCIO, MHOMXKECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3y/IbTaTa BEIYUCICHUN;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHATIBLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEeHICHUS PAlUMOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MEeIbIMH KO3(P(UIMEHTaMH, KOPHHU MHOTOYJICHA, NPUMEHSTH
J€JICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 s BBIUKCICHUS €r0 3HAYCHWS,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOMCTBA JEWUCTBUM C KOPHSIMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOJIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHANBHBIE, MOKA3aTeNbHBIE WU
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO OMEPHUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJadd, WCCIEA0BATh
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpauKoB PpyHKLINH;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue (QyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (PYHKIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokasarenieM, rpaduk KOpHS N-Oi cTemeHu Kak (yHKIMH OOpaTHOW CTETNEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
(GyHKIMM, WX CBOWCTBa M TpadUKH, HCIONB30BaTh UX TpaduKd ISl pPELICHHS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PeasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUuuecKas
nporpeccusi, 06CKOHEUHO yObIBaOIasi reoMeTpruecKasl Mporpeccus, JUHEHHbIA 1
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUs
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OINEPHPOBATh TMOHATHSAMHU: HEMPEPHIBHBICE (DYHKINH, TOYKHU
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpadrka GyHKINHY;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISTH MPOU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTr0 00BEKTA, I0KA3aTEIbCTBO, PABHOCHUIIBHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMNEepUpOBaTh MOHATHSAMHU: HaTypalbHOE M II€JI0€ YHCIIO,
MHO’KECTBA HATYpaJIbHBIX M IIEJIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIETMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUPOBATH MOHATHEM OCTAaTKa MO MOAYIIO, 3alUChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BBITOJIHITL apu(pMETUUECKUE OTEpaIliid ¢ HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIeIOBAHUS U CBOWCTB KOMITO3HIINH JIBYX ()YHKIIHIA;

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

Hayajia maTeMaTH4eCcKOro aHajiusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJis
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMU MaTEMaTHUECKOI0 aHAJIN3A.

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 3a7a4 U MPOBEICHUH MAaTEMAaTUYECKUX PACCYXKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU pPEUICHUU
reOMETPUUECKHUX 3a/1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSIMHU, CBS3aHHBIMM C yIJlaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXKIY NPIMOU H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpH3Ma,
UpaMuIa, MPSMOYTOJIBHBIN Tapajijiesienune, Ky0);

e KiIaccu(pUIMpPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUA  JUIS
KJ1accHu(pUKAIUK;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBITIOJIHATH napajieTbHOe, [IEHTPAJIEHOE u OpPTOTOHAITBHOE
POEKTUpPOBaHUE (UTYP HA TJIOCKOCTH, BHITIOIHATH M300pakeHus (Guryp
Ha TUIOCKOCTH;
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CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJIAMH, BBHITIOJHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUUCIISITh  IUIOMIAJM  TOBEPXHOCTEW  MHOTOTPAHHUKOB  (MIpU3Ma,
nupamMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEeM (pOpMYT;

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: CHMMETPHUS B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsi;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSAMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

BBITIOJIHSIT JEHUCTBUS HaJl BEKTOPAMU,

pemaTh 3ajJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUM W
HAXOXJICHHUE TEOMETPUUECKUX BEJIMYUH, TMPUMEHSSI W3BECTHBIE METOJIbI
IIPU PEIICHUH MATeMaTUYECKHUX 3a/1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

NPUMEHATh TPOCTECHUININE TMPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUCCKUX 3a]1a4;
U3BJICKaTh, MPEOOpPA30BBIBATh M HWHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

OPUMEHATh T[IOJyYCHHBbIE 3HAHUS HA IMpaKkTUKE: CpaBHHUBaTh U
AHAJM3HPOBATH PEAIbHBIE CUTyallud, MPUMEHSATh W3yUYECHHBIE MOHSATUS B
npolecce MOMCKa  pelIeHHs  MaTeMaTH4YecKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHBbIE CUTYallMH Ha SI3BIKE T€OMETPUH,
UCCJIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHUEM T'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajreOpbl, pelarth MPaKTHYECKUEe 3aauH,
CBSI3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPEACTABICHUS OO0 OCHOBHBIX AdTalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IWUIMHIPUYECKOM,
KOHUYECKOM W CcEepuuecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTY9CHHS;

OTIEpUPOBATH MOHSATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOYYCHUS TEJ BPAIICHHUS;

KJIacCU(ULIMPOBATH B3AUMHOE PACOJIOKEHHE Chephl U MIOCKOCTH;
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BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIONIAJU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHUS,
FEOMETPUUECKUX T C IPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEPUPOBATHh MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALUSIMU TEJ
BpallleHns U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMMCaHHBIN 0KOJI0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKIY IUIOMIAAsIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOJTOOHBIX TEI;

n3o0paxaTh wu3y4daeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYDP: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, HWHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpeACTaBIECHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHUE DPACCTOSIHUWA OT TOYKM [0 IUIOCKOCTH, B
LEJI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEIICHUU;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBMXKEHUM;

BBITIONHATh M300paKeHUs] MHOTOTPAHHMKOB U TEN BpalleHHs TIpH
MApAUICIIBHOM  TEPEHOCE, LEHTPAIbHOW CHMMETPUH, 3€PKATBHOU
CUMMETPHUH, TPU ITOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUSA: CEYEHUs LUINHIpPA
(mapaienbHO U NEPIEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MapalijiebHbIe
OCHOBAHUIO U TIPOXOJSIIINE YEPE3 BEPUINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJl CJIEAOB, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKue (PaKThl JUIsl PEIICHHS] CTEPEOMETPHUYCCKUX
3a/a4, MPEANOJIarallinX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK W HESIBHOU G opme;

pemaTh 3ajlayd Ha JI0Ka3aTeJbCTBO MAaTEMaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

MIPUMEHSITh MPOTPAaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
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IIPUMEHSTh  IIOJYYEHHbIE  3HAaHWA HA  IPaKTUKE:  CpPAaBHUBATH,
AQHAJM3HUPOBATH U OLICHUBATH PEAIBHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
IIOHATHS, TEOPEMBI, CBOMCTBA B  IMPOLECCE IOMCKA  PELICHUS
MareMaTuyecku  C(OPMYJIUMPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peanpHbIE CHUTYyallUM Ha S3bIKE T'€OMETPHH, HCCIEI0BATh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TIE€OMETPUUYECKUX IMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HAXOKJICHHUEM T€OMETPUUYECKUX BEIUUMH;

UMETh MpEeACTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHIA.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KOJI-BO YacOB
Ne HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI
KoHnTtposnbHbie
n/n BCEro P
paboThI
1 [TosTOpeHue Kypca anredpsl 7-9 Kiacca. S 1
2 | MHoOXecTBa.
3 | Jloruka
4 JlenMMOCTh YHCEIL. 10 1
S MHOTOYICHBI U areOpandeckue YPaBHCHUSI. 17 1
6 AKCHOMBI CTEPEOMETPHH U HX CIICICTBUSI. 5
7 [TapamiensHOCTh NIPAMBIX, NPSIMOU U MJIOCKOCTH S
8 B3anMHOe€ pacnosiokeHue npsiMbIX B IPOCTPAHCTBE 5 1
9 HevictButenbHbie yncna. CTeneHp ¢ 14 1
e CTBUTEIILHBIM ITOKAa3aTEIEM.
10 [TapannensHOCTH MIIOCKOCTEN. TeTparap u 8 1
napajuIesIeIIe]|
11 | Crenennas ¢pynkums. 17 1
12 | IlepnieHAUKYISIPHOCTD MPSIMON U TIIIOCKOCTH 6
13 [TepieHAMKYSAP U HAKJIOHHBIE. YTOJI MEXKIY 5
MPSAMOM U TIIIOCKOCTHIO
14 JIByrpanubiii yroJ. [leprnieHauKyIsipHOCTh 7 1
IIJIOCKOCTEMN
15 | ITokasarensHas QpyHKIMS. 11 1
16 | Jlorapudpmmueckas GyHKmus. 17 1
17 | Muororpanuuku. 12 1
18 | Tpuronomerpuueckue GopmyIibL. 24 1
19 | Tpuronomerpuueckue ypaBHeHHS. 21 1
o9 | Bekropel B mpocTpaHcTBe. 6 1
21 | IloBTOpenue 8
22 | Peseps. 3
23 | IlepeBoaHOI 5K3aMeH
UTOI'O 210 14
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11 KJIACC

Ne Koi-80 | JOP/
/i ConepxaHue yueOHOTO MaTepHralia 4acoB aop

1. | IloBTOpEeHue 3

2. | IlponsBoHas U €€ reOMETPUYECKUN CMBICI 17 http://school-collection.edu.ru

3. | [IpuMeHeHne MPOU3BOTHOM K UCCIICIOBAHHIO 16 http://mathege.ru
$ynxumi http://www.fipi.ru/

4. | Tena BparueHus 16 http://mathege.ru

5. | OOBEMBI MHOTOTPAaHHUKOB M KPYTJIBIX TEN 20 http://www.tmn.fio.ru/works/

6. | [TepBooOpa3zHas U HHTETpaI 12 http://mathege.ru

http://www.fipi.ru/

7. | I'paduku TPUTOHOMETPUUYECCKUX (DYHKITHIA. 14 http://mathege.ru
TpuroHomeTpuyeckre HEpaBeHCTBA http://www.fipi.ru/

8. | Kommuiekcuble uncia 10 http://school-collection.edu.ru

9. | Metoj KOOpAMHAT B TPOCTPAHCTBE 15 http://school-collection.edu.ru

10, 3amaum ¢ mapaMeTpamu 16 http://mathege.ru

11, KomOuHaropuka 11 http://mathege.ru

12, DneMeHThI TEOPUH BEPOSTHOCTEH 9 http://mathege.ru

13.| UpparnmonanbHbIe, OKa3aTeabHbIC U 10 http://mathege.ru
Jorapu(pMUIECKHe HEPAaBECHCTBA

14.| CucreMsbl paliMOHAIBHBIX, HPPAHOHATBHBIX 8 http://mathege.ru
MOKa3aTeNNbHBIX H JIOTapH(OMHYECKUX YPAaBHECHHUI http://www.fipi.ru/

15.| TToBTOpEHMe, 0000IIEHNE, CHCTEMAaTH3alKs 3HaHui | 27 http://www.fipi.ru/

OBUIEE KOJIMYECTBO YACOB I10 204

I[TPOTPAMME
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