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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLUSMHU aireOpbl M MaTeMaTU4YEeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» O0ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIN pe3ysbTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoMYecKue JuHuM: «Yucna u
BbIunciaeHus», «DyHKuU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha NPOTSIKEHUM [JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO TOMOJIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMU TEMaMU U pazaenaMu. J(aHHbI yueOHbIi
KypC SBISIETCS HWHTETPaTHBHBIM, IMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJIBKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUsSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE OoJiee MIUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHUYECKYI0 MOJENIb PpEANIbHON CHUTyallud, IPUMEHSITh 3HAHUA,
IOJIyYEHHBIE TPU H3YYEHUH Y4EOHOTO Kypca, Il PELICHUs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MEeTOAMYECKas JIMHUA «YUucna UM BBIYMCICHHS» 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3ITUUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYKCIICHUSI, OLICHUBATh YMCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarOIIMMCsI MHOKECTBA HATYpaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B Ka)IoM M3 3THUX MHOXKECTB pPAacCMaTpHUBAOTCSA
CBOMCTBEHHbIE €My Cleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE HalEeo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
palMOHANBHBIX U UPPAIIMOHAJIBHBIX YHCEN, apu(METUYECKHUE OINEepalnu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapsi mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH HUX MPUMEHEHHS UIsl PEIICHMs Pa3IMYHbIX 3a7a4
dbopMupyeTCsl PEACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUM BCETrO
oOydeHHsT Ha YpPOBHE CpEAHEro ooOumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOyYalolUecs OBJAJEBAIOT PAa3IMUYHBIMH METOJAAMH  PEHICHUS
paloHaNbHBIX, HPPAlMOHAJbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TaKXKe 3ajady,
comepxammx napamerpbl. [lomydeHHblE yMEHHS IIUPOKO HCIHOJIB3YIOTCS TpHU
UCCIIEOBAaHUM (PYHKIUI C TIOMOIIBIO NPOU3BOJHOM, NPU PELIEHUM MPHUKIAIHBIX
3a/la4 U 3a]la4 Ha HaXO)KJIeHHWE HauOOJBIINX U HAaUMEHbIINX 3HAYeHUN (YHKIUH.



JlanHasi copepxaTenpHas JIMHUSA BKIIOYAeT B ce0s Takke (OpMUPOBaAHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
UPPANMOHATBFHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHUH, a TAaKXKE BBIPAKCHUN,
colepkalux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajibHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PaCCyKICHUMA,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JIJIl pELIEHUsI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKm» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUUYeCcKoil U1 TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pEeIICHHUs 3a7ad U3 JPYrHX Y4eOHBIX
IPEIMETOB U PeasIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0iblIOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIEOBAaTh MOJyYeHHbIE (YHKIIMH, CTPOUTH UX
rpadguku. MaTepuai 3Toi coepKaTeabHON TMHNN HAIEJICH Ha pa3BUTHE YMEHHUH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoii u ciioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenpHas auHus «Hauama mareMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCcKOopeHusi TmpoueccoB. JlaHHas conepikareibHas JHMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMABbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE B HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYEeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKH KakK HAyKH, U 00 uX
aBTOpax.



CopepxarenbHO-MeTOIMYeCKass TUHUSA «MHOXKECTBA M JIOTHKa» BKIIIOYACT B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIHUPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHalin3a, MHTEpIpeTalluy TOJYyYeHHbIX pe3ylbTaToB. Takue
3a/IaHusl BIUIETCHBI B KQXK/IBIN U3 Pa3/IeIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca MIMPOKO HCIOJB3YETCs I pEelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3WPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O  (DOPMUPOBAHWIO HABBLIKOB PEIICHHUS TNPUKIAJHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).

["'eomeTpus ABIAETCS OJHUM K3 0A30BBIX KypCOB Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHMs, TaK Kak OO0ECIMeYMBAaeT BO3MOXXHOCTh W3YYCHHS NUCIHUILIAH
CCTECTBCHHO-HAYYHOH HAINPABJICHHOCTH W TPEIMETOB TYMaHHUTApHOTO IIHKIIA.
[TocKOJIBbKY JJOTHYECKOE MBILUICHHE, (OPMHUPYEMOE IPH H3YUYESHUH 00YJIarOIIIMMHUCS
MOHATHUHHBIX OCHOB T'€OMETPHH, IPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHHHU
ICIIOYKH JIOTHUSCKUX YTBEPIKICHUH IIPH PEIICHUH T€OMETPUUYCCKUX 3a/1a4, YMCHHE
BBIJIBUTATh M OIPOBEpPraTh THIIOTE3bl HEMOCPEACTBEHHO HCITOIB3YIOTCS TIPH
peIIeHUH 3329 eCTECTBCHHO-HAYIHOTO [UKJIA, B YaCTHOCTH (PU3MUYECKUX 3a/1ad.



[lenb ocBoeHus nmporpammbl yueOHOTO Kypcea «['eomerpus» Ha yrmyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATIbHBIX CIIOCOOHOCTEN 00YUaIOLUXCS IPH U3YUCHUH
reOMETpPUH, KaK COCTaBIsIoONIeH mpeamMeTHOM oOjactu «Marematuka u
uH(pOpMaTUKa» yepe3 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCII0JIb30BAHUS
0osee r1yOOKMX r€éOMETPUUECKUX 3HAHUM U IEWCTBUM, ClIEU(UUYHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHANIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

[TpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHHe NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJIIIOLIIMX ONMUCHIBATH M M3ydaThb
pa3HbIE ABJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE NOHATUIHOIO anmnapara 1o pasueiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

dbopMupoBaHHEe  YMEHHUS ~ BJAJETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX IPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pEeLIEHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHpPE MHOTOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYHUPOBATbh TI'€OMETPUYECKHE
MOJCIIN;

(opMUpOBaHNE NOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpPU
IIPOBEJICHNUN PACCYXKICHUN;

dbopMupoBaHHE yMEHHMs BIAJETh METOJAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSATh, IPOBOJANUTH JOKA3aTEIIBHBIC PACCYKICHUS B XOC
pelICHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
dbopMupOBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB  IMpHU
00O0CHOBaHMHU MaTEMAaTHUYECKUX YTBEPKICHUN U POJIH aKCUOMATUKU B MPOBEICHUN
JNENYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CcrocoOHOCTEN 00yyarouXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENBCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHUS, UHTEPECA K U3YUYECHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHAIBHOM TPaMOTHOCTH, PEJIEBAaHTHOM T'€OMETPUU:
YMEHMsI paclo3HaBaTh IPOSIBICHHUS T'E€OMETPUYECKUX TIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEaJIbHBIX )XKM3HECHHBIX CUTyalUsAX U IIPU U3YYECHHUU APYIUX
y4€OHBIX MPEAMETOB, MPOSBICHMUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,



MOJICTUPOBAHUS PEATbHBIX CHUTYallMii, HCCIIEIOBAaHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETAINH TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMUY», PETIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEIbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUM  paclpeiensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. ComepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepalibHON paboueii
MpOTpaMMBbl, paclpefeIEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiuch HEOJHOKPATHO. OITO  TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMU M HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHreM TIPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O00yJaromuXcsl, pacIupss U yriryOssis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHmmanuu  oOy4eHHS, TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

NOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 68 yacoB (2 yaca B Hezelno), B 11 kitacce — 68
4acoB (2 Jaca B HEJEINIO).



COJAEPXKXAHME OBYUYEHUA

Yucsia ¥ BIYMCICHUS

Pannonanpupie uyncia. OOBIKHOBEHHBIE U JECATHYHBIE POOH, MPOIIEHTHI,
OeckoHeuHble mepuoguueckue apobu. Ilpumenenune npoOGeil M NMPOLEHTOB s
peLIeHUs NPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUWU U PEaIbHOU KU3HH.

JleiicTBUTENbHBIE 4YMCNA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepanuu ¢ JACUCTBUTEIBHBIMU  YHCIaMd.  Moayinb
JEHCTBUTENLHOTO YKciaa U ero cBoiicTBa. [IpnOnmkEHHbIEC BBIUMCIICHUS, ITpaBUIIa
OKpPYIJICHMS], IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nensiM nokaszareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOAIICH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YMCEN IJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEIACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHp C panUMOHAIBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIIBHBIM I10KA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
aorapu@mel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

HatypaneHbie u nensle yucna. [IpuMeHeHne NPU3HAKOB JEIMMOCTH LIEJIBIX
yuces, HanOonpmuii oOmuii nemurens (mainee — HOJ]) m HamMeHsblnee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa i pemenus
3a/1a4 B LEJBIX YHUCIIAX.

KomnnekcHsle umcna. AnredOpanyeckas W TPUTOHOMETpHUYECKas (OpPMbI
3alliCU KOMIUIEKCHOTO 4YHcla. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yuciamMu. M3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMIUIEKCHBIX UMCEI I pelIeHUs (PU3NUECKUX U TEOMETPUUECKHX 3a/au.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs M YypaBHEHMs-CleAcTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHC CTBA.

OCHOBHBIE METO/IbI PEHICHUS LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. TeopeMa bezy. MHOrousneHs! ¢ eapIMu KO3QPUIIMEHTaAMHU.
Teopema Buera.

[Tpeobpa3oBanus YHCIOBBIX BRIPAXKEHUM, COJIEPKAIINX CTEICHH U KOPHHU.



HNppanunoHnanbHbie YPaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS! MOKA3aTEIbHbBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapudmmueckue ypaBHEHUS. OcHoOBHBIE METO/IbI pelieHus
Jorapu(pMUIECKIX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [IpeobpasoBanue

TPUTOHOMETPUYECKUX BbIpaXKEHUW. PelieHrne TpUroHoMeTpuyecKuX ypaBHEHU M.

Pemienne cucrem JNMHEWMHBIX ypaBHEHUW. MarTpuiia CHUCTEMbl JIMHEWHBIX
ypaBHeHUl. OnpenenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIUHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE ONMPEACIUTEIN ISl PEIICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUW. PemeHne npukinagHbiX 3a7ad C IMOMOIIBI CHUCTEMBI
JIMHEWHBIX yYpaBHEHUN. McciieqoBanrue nmocTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUM M HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMH M HEPABEHCTB K DPEIICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIC/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TMOKAa3aTelIbHbIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IprumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTeil HAYKH U PeabHOW JKU3HU, HHTEPIIPETAITUS
MOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHble (QYHKIHH.
Komnozunust ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6usacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THbIe QyHKIUH. [lepuoanueckue
¢ynakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl M MUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU Ha IPOMEKYTKE.



Jlunelinas, kBaapaTuyHas W APOOHO-TMHEWHAsT (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-0i cTeNeHU KaK (yHKIIMKU OOpaTHON CTEIICHH
C HaTypaJbHBIM I10Ka3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHIA.

TpuronomeTpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(YHKIMI1 YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalbHBIX IpOLECCaX M SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pEllICHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/Ibl PELICHU 3a1a4 C NapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIAENOBAHUS TPOIECCOB U
3aBUCHUMOCTEHN, KOTOpPbIE BO3HMKAIOT NPU PEUIEHUM 3aJad U3 APYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJlaHus  TOCJeA0BaTeNbHOCTENH. MeTon
MaTeMaTUYECKOW MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOrO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJIbIX.

Apudmerrueckas U reoMeTpuUecKas Mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpUYeCKOn
porpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoueHTOB. lcnosb30BaHWE MIPOrpeccHH Uil PELICHUS PEANbHBIX — 3aaad
IIPUKJIATHOTO XapakKTepa.

HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QPYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
byHKIMI 1715 petieHus 3a1a4.

[lepBas u BrOpast mpousBoaAHbIe PyHKIIMU. Onpeaenenue, reOMETPUIECKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHON K Ipa@uKy (QyHKIUU.

[IpousBoanbie  3nemeHTapHbIX  ¢QyHKuuid.  [IpousBoaHass ~ CyMMBI,
IPOM3BENICHUS, YaCTHOTO U KOMITO3UIIUU (PYHKIIH.



[Tpumenenne mMpoU3BOAHON K MCCIIEOBAHUIO (PYHKIIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxnenne HanboabIIero 1 HAMMEHbIIEro 3HaYeHUH HeMTpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4dllero pElIEHUs B
NPUKIAIHBIX 3a/Jadax, ISl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
arieMeHTapHbIX QyHKIMH. [IpaBuna HaxoxaeHUs TepBOOOPA3HbIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpeaei€HHOro
uHTerpaia no gopmysne Herorona-JIeitonuna.

[Ipumenenrne uHTErpasa AN HAXOXKICHHUS IUIOIMIAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Ipumepnr pemenuit auddepeHManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICIMPOBAaHUE PEANTbHBIX IMPOILIECCOB C TOMOILIBIO  AuddepeHnaIbHbIX
YPaBHEHUM.

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMHOe pacnosoxeHue MpsMBIX B IPOCTPAHCTBE: IIEPECEKAOIIUECH,
napajuielbHble W CKpelMBaromuecs npsmbele. lIpu3Haku CKpelmuBarommxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IIPAMON
u 1uiockocTu. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapaJUIENIbHOIO NPOEKTUpOBaHUsA. I300pakeHue
¢Guryp B napayuieJbHOM MPOEKIUU. YTIbl C COHAIPABIEHHBIMH CTOPOHAMHU, YIOJl
MEXKIy NpsAMBIMU B IIPOCTPAHCTBE. [lapaienbHOCTh NIIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpajap, MapajuleNenunen,
MMOCTPOEHUE CEUCHUN.

[lepnesaAMKYIJISIPHOCTD NPSIMOU M IIJIOCKOCTH: MEPIECHIUKYJIISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBbIE NapALICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHANKYIJIIPHON IIJIOCKOCTH. OpTtoronaisHoe IIPOEKTUPOBAHHUE.
[lepneHAMKYJISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMs (PUTyphl HA TUIOCKOCTb. IleprneHauKynsapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCcTeN. Teopema o Tpéx
NIEPIICHIUKYJIAPAX.



Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW U INIOCKOCTBIO, IBYIPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTH MPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaJICTICIUNE] U €To cBoiicTBa. KpaTuaiiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuzna: n-yronbHas nupamujia, NpaBuiIbHAs U yCEUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPAaBUJIbHAs NpPU3Ma W IpaBWIbHAs IHPAMHUIA,
IpaBWJIbHAS TPEYrOJIbHAS IUPaMK/Ia U IPaBUIIbHBIN TETpadap, KyO. IIpencraBnenue
O NMPABWJIBHBIX MHOTOTPAaHHUKAX: OKTAdP, JOAEKAd AP U UKOCAIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, uaroHaidH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH MPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW IHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CummeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTIOIPAHHHMKE: CHUMMETpUS
NapaJuleenuIe a, CUMMETPHUsS NPABUWIBHBIX IPU3M, CHUMMETPHUs NPABUIBHOU
UpaMUIBbI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JICHCTBUSA C BEKTOPAMU: CIIOKECHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KEeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpAa HA YUCIIO.
[loHATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOpaM. IIpsmoyrosbHass  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

Tesia Bpalmenus

[IoHsATHA: UUMIMHOPUYECKAS TOBEPXHOCTb, KOHHUYECKAS ITOBEPXHOCT,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpaieHUs:
UUJIMHAP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacrnonoxenue chepsbl



U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K chepe. M3o0paxkeHnue Ten BpalieHus Ha
miockoctr. Pa3sépTka nmunmHapa u konyca. CummMetpust chepsl u mapa.

O6béM. OcHOBHbIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunesa u ciaeactBus u3 He€. OObEM mnpsmol u
HAKJIOHHOW MpU3MBI, [MWIKHJpA, TUpaMuabl U KoHyca. O0BEM mapa ¥ 1apoBOTo
CErMEHTa.

KoMOuHanun Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
UWIMHAP, ONHMCaHHas okojio IwiuHiapa. llepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapayuienbHO M MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOpOB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyronpHas cucrema
KOOpAMHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHune BeKkTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIIICHUN T€OMETPUIECKUX 3a1ad.

JABHKEHUA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)XKEHUH. Buabl JBWXKEHUN: TapaulebHBIM IEPEHOC,
LEHTpaJbHAsl CUMMETpUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«Matemaruka» (YTJIVYBJIEHHBI YPOBEHbL) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJECHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 00opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON IEATENbHOCTBIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX POOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKpYXalUIEel Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cpephl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUH MEXAYy MOHATHAMH, (POPMYyIUPOBATH
oTpezieNieHus MOHATUH, YCTAaHABIMBATD CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTb U MNPeoOpPa3oBBIBATh  CYXKJICHHUS:
yTBEpUTENIbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JenaTb BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSTEIBHO J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUNA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB PEIIEHUS, BHIOMPATh HaOo0JIee MOAXOASAIINN C YIETOM CAMOCTOSITEITEHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,



yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (DOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMH, POILIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHUS, MCCICAOBAaHUS, OLCHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3TUIHBIX BUIOB U (OpM
IpE/ICTaBICHHUS,

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTECPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMU OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOKO TOUKY 3PCHHS B YCTHBIX
U MHCBMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJeMbl, pemaeMol 3a7aud, BHICKA3bIBaTh WJIEH, HAIICJIICHHBIE Ha ITOUCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyanora, oOHapyKUBaTh Pa3jinuvie M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MpEe3eHTAIM U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMAITUH.



CaMOKOHTPOJIb, YDMOIMOHAIbHBIN HHTE/JIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylbTaTa PEIICHUs
MaTeMaTHYECKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3yJbTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHHS TN HEJOCTHUKCHHSI Pe3yJIbTaTOB JEATEILHOCTH, HAXOUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, NPUHUMATh IE€ITh COBMECTHOM
NESATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeiisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PaboThl, 00001IATH
MHEHUS HECKOJIbKUX JTIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M UHBIE), BBIITOJHATH CBOKO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[CHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMiA TPOAYKT TIO KPUTEPUAM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMH
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oO0yueHus oOydaromuiics NOJYYUT CIEAYIOLIME IpPEeIMETHBIE
pe3yabTaThl IO OTACIBHBIM TeMaM padbodeil mporpaMMbl yueOHOTro Kypcea « Anredpa
¥ Hayajga MaTeMaTH4YEeCKOrO aHAIH3a:

Yuciia 1 BLIYMCIEHHUS:

CBOOOZHO ONEpPUPOBATh NOHATUSAMM: PALUOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoauyYeckas ApoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXECTBA
palroHaNbHBIX U AEHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIILHOTO YNCIIA;

OPUMEHATH JPOOM W TMPOLEHTHl [Js pEIIeHUs MPHUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYMCIICHUS, IIPaBUIa OKPYTJIEHUS], IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCIICHUH;

CBOOOAHO OMNEpPUPOBATh TOHSATHEM: CTENEHb C IEJNbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
NPAKTUYECKUX 3aJ1a4 U IPEICTaBICHUS JaHHbIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTETICHU;



CBOOOHO OMEPUPOBATH MOHATUEM: CTETNIEHb C PAI[MOHATILHBIM ITOKa3aTelNeM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JOrapudM UHCIA, JIECATUYHBIE WU
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YHCIIOBOTO aPTyMEHTA;

ONEpUPOBATH MOHATUSAMU: APKCHUHYC, aPKKOCHHYC M apKTAaHT'€HC YHCIIOBOTO
apryMeHTa;

CBOOOJTHO ONIEPUPOBATH MOHIATUSMU: HATYPaJIbHOE U 1I€JI0€ YUCII0, MHOXKECTBA
HATYpaJbHBIX U LENbIX YUCEeIl, UCIOIb30BATh MPU3HAKU JIETUMOCTHU LIEJIBIX YHCEN,
HOJl u HOK HarypanbHBIX 4yuCeNn Ui peUIeHHs 3313y, IPUMEHSTh alIrOpUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HaTypaJbHbBIC YUCIIA B PA3TIMUHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: KOMIUJIEKCHOE YHUCIO U MHOYKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHblE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHHUS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENBIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICTICHUE
MHOTOWICHA Ha MHOTOWIEH C OCTaTKoOM, TeopeMy be3y m Teopemy Bumera mis
peleHns 3a1ay;

CBOOOZHO OMEpUpPOBATh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IE€OMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALUU C IIOMOIIBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPUIl U ONPEAEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JICGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITNIOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIINX CTEICHH C
palMOHAJIbHBIM [TOKA3aTEeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapupmoB TUISL npeoOpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;



CBOOOZHO OMEepHpOBaTh MOHATUSIMH: HpPpAlMOHAJIbHBIC, MOKa3aTeJIbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TTOMOIIbIO PABHOCUIIbHBIX
NEPEXOJ0B HIIM OCYILIECTBIISASA POBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI [IJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX YPABHEHHII;

MOJICIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHHMS, HEPABEHCTBA M0 YCIOBHIO 33/1aud, MCCIEOOBAThH
MOCTPOEHHBIE MOJIEIIM C HCIIOIb30BAaHUEM alllapara ajareopsl;

CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppaAlOHAJIbHBIC, MMOKa3aTeIbHbIC U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PaBHOCHWJIBHBIX ITEPEXO/IOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOpPMyJbI i PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEJIbHBIX U
Jorapu(pMUUYECKUX YpPaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPUYECKHE ypaBHEHUS U  HEpaBEHCTBA,
coJiepKalire MOYJIA U TapaMeTpbl;

NPUMEHSTH TpaduuecKkre METObI JAJI PEIICHHs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3aJ1a4d ¢ apaMeTpaMu;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKECHHSI, YPABHEHUs, HEPABEHCTBA W KX CHUCTEMBI IO YCIOBUIO 3aayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pPE3yJIbTAT.

DOyHKuHUU U rpadpuKu:

CBOOOJIHO OMEpUPOBATh MOHATUSMU: (PYHKIHUS, CIIOCOOBI 3a/laHus (PYHKIUH,
B3aMMHO OOpaTHble (PYyHKUIMHM, Kommo3ulus GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanusi rpaduKoB PyHKIUT;

CBOOOZHO OMEpPUPOBATH MOHITUSAMH: OOJIACTH OMpPEAENECHUS MU MHOMXECTBO
3HauYeHUN (DYHKIMH, HYTH PYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEpUPOBATh MOHATUAMM: YETHbIE M HEYETHbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U



MUHUMYMbl (YHKIMW, HauOOJbIIee M HaMMEHbIlee 3HaueHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHIATUAMU: CTEMEHHAs (QYHKIUS C HATYpaJbHBIM U
IENBIM TTOKa3zareiaeM, rpapuK CTENEeHHOW (QYHKIMH C HATypaJIbHBIM W LEJIBIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HaTYypaJIbHbIM ITOKa3aTeleM;

ONEepUPOBATh MOHATUSIMH: JIMHEHHAs, KBagpaTu4yHas M JIpOOHO-TUHEHHAs
(GYHKITUH, BBITIONHATH JIEMEHTAPHOE HCCIICOBAHUE U IOCTPOCHUE UX TPAPUKOB;

CBOOOMHO OIEpHpOBaTh MOHATHSAMU: IOKa3aTelbHas W Jorapudmmueckas
(GYHKIIMM, WX CBOWCTBA M TpadUKH, HCIOJIH30BaTh MX TpaduKH A perieHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUIECKIX (DYHKITUH YHCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku (GYHKIUN Ui HWCCIEAOBAaHUS TMPOIECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3a]a4 U3 JPYruX Y4eOHBIX MPEIMETOB M PEaTbHOU
KU3HU, BBIpAXaTh (DOPMyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMH;

CTpOUTh TpaUKu KOMIMO3UIUH (PYHKIUKA C TOMOMIBIO 3JIEMEHTAPHOTO
WCCJICJIOBAaHMSI U CBOMCTB KOMITO3HIIUU ABYX (DYHKITHIA;

CTPOUTH TEOMETpHUUECKHE 00pa3bl ypaBHEHU U HEPABEHCTB Ha KOOPIMHATHOM
IUIOCKOCTH;

CBOOOZHO OMEpPUPOBATh MOHATUAMU: TPAPUKUA TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (QYHKIUM i1 MOJCIUPOBAHMS W HCCICNOBAHUS PEaTbHBIX
TIPOIIECCOB.

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: apHPMeTHUYecKas M TeoMeTphuYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi TeOMEeTpUYecKasi Mporpeccusi, TMHEWHBIN 1
HKCIMOHEHLIUATILHBIA POCT, (DOPMYIIa CIOKHBIX MPOLIEHTOB, UMEThH MPECTABICHUE O
KOHCTAHTE;

UCTOJIb30BaTh NPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;

CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHHYEHHBIE IOCIIEI0BATEIIbLHOCTH,
[OHUMaTh OCHOBBI 3apOXKACHUS MaTeMaTHYECKOro0 aHalM3a KakK aHalu3a
OECKOHEUHO MaJbIX;

CBOOOJIHO OTIEPUPOBATH MOHATHSIMHU: HEMPEPbIBHBIE (PYHKIIUH, TOUYKU pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINH;

CBOOOZHO OMEpPUPOBATH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KeE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA /U1 pelIeHns 3ajay;



CBOOOZHO OINEpUPOBaTh MOHATUAMU: TIEpBasi U BTOpas MPOU3BOJIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIHNH,

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IBYX (yHKIUH, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINK;

UCIOJIb30BaTh T€OMETPUYECKU M (U3NYECKUH CMBICT MPOU3BOAHOM IS
pelieHus 3aay;

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMS (PYHKIIMM HAa MOHOTOHHOCTD
U 9KCTPEMYMBI;

HaXOJIUTh HauOOJIbIIIee M HAaMMEHbIIee 3HaueHUs! (QYHKIMH HEepephIBHON Ha
OTpE3Ke;

UCIIONIb30BaTh IMPOU3BOJHYIO JUIS HAXOXKJIEHHUS HaWIy4llIero peuieHus B
MPUKJIATHBIX, B TOM YHUCJIE COIIMATIbHO-3KOHOMHYECKHUX, 3a/1a4ax, JIJIsl OMpPeeIeHUs
CKOpPOCTHU M YCKOPEHHMS IpoIecca, 3aAaHHOT0 (hOpMyIIoi Wit rpaduKoM;

CBOOOJTHO ~ ONEpUPOBaTh TMOHATHSAMH: TEpBOOOpa3Hasi, OINpeaeIEHHBIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpa no gpopmyne Horotona-JleliOnua;

HAXOAMTh IJIOLIAAN TUIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHMM Ha TpUMeEpe
cocTaByieHus 1 epeHInanbHbIX YPaBHEHUH;

pemiath MNpUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO U
($u3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaJIN3a.

ITo reomeTpum 00y4aKOIIMICH HAYYNTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU

peIleHNH 33124 U MPOBEICHIUH MAaTeMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUYECKUX 33/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHHKOB (IIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBIN Mapaienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1IaccuuKaIuu;

e CBOOOJHO OMNEpPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C  CEYCHHUEM
MHOT'OI'PaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH  MapajlieNbHOE, LHEHTpaJbHOE M  OPTOTOHAJIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIMIOJIHATH H300paskeHus: PUryp Ha
IUIOCKOCTH;



CTPOUThH CEUEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMU METOJAMU, BBIIIOJHSATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

BBIUMCIATh  IUIOINAJM  IIOBEPXHOCTEH  MHOIOIPaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBI;
CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpaMy;

pemiath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXO0X/I€HHE FTeOMETPUUECKUX BEJIHUNH, IPUMEHSS U3BECTHBIE METO/IbI IIPU
pELIEHNH MaTeMaTHUYECKUX 3a]ad IOBBIIIEHHOTO YW BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEHIINE MpOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBATh M HMHTEPIPETUPOBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaAX;

OPUMEHATHh TOJYYCHHbIE 3HAaHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh peajbHbIE CUTYallMd, IPUMEHSATh M3YYCHHBIC TMOHATHUS B
IpoLecce IOMCKAa PEUIEHUs] MaTeMaTH4ecku  CcHOpMyIHMpOBaHHOU
Ipo0JIEMbI, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha SI3bIKE I€OMETPUH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM I€OMETPUUECKUX
NOHATUA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYNH;

UMETh NPEICTABICHHS 00 OCHOBHBIX 3TallaX Pa3BUTHS FEOMETPUHU Kak
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTHI.

CBOOOJHO OIEPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSMH, OOBSCHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(epoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI SJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIMIAJIM [OBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
reOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OMEpPUPOBATh MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U



OMMCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IMOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO0 Ha
yepTexax U pucCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPAlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHUCTEME KOOPAUHAT;
peniaTh reOMETPUYECKHE 3a/1a4u Ha BHIYMCIIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSTHUM OT TOYKHU 0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPU PEILICHUY;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBINIOJIHATh HM300paK€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus 0100,
CTPOUTH CEUYECHHS] MHOTOI'PAHHUKOB M TEJl BpPALEHUS: CEUCHHUS IWIMHJIpA
(mapasuieNnbHO U MEePIEeHIUKYISIPHO OCH), CeYEHUsl KOHYca (MapauiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUECHHUS 11apa;
UCIIONIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;
JTIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh TeoMeTpuueckre (akTbl JJIsl PEIICHHUS] CTEPEOMETPUUYECKUX
3aja4, MPEANOJaralluX HECKOJbKO IIAaroB PpEUIeHHs, €CIU YCIOBUS
MPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pemiath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIMYUNH;

OPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAILIMOHHbIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUUECKHX 3aj1ay;

IPUMEHATD MOTY4YCHHbIE 3HAHUA HA PAKTHUKE: CPAaBHUBATh, AaHAJTU3UPOBATH
U OILICHUBATh pPEAIbHbIC CHUTYallMH, MPUMEHATh H3YyYEHHBIE TMOHSTHS,
TEOpEMbl, CBOMCTBA B TMpPOIECCE IOUCKA PEHICHUS MaTeMaTH4YeCKU
chopMyIUpPOBaHHOW NPOOJIEMBbI, MOJIEIUPOBATh PEAbHbIE CUTyallud Ha
A3bIKE T€OMETPHUH, UCCIIEIOBATh NOCTPOCHHBIE MOJIEIH C UCIOIb30BAHUEM
reOMETPUUECKUX TOHSATHA U TEOopeM, amnmapara aiareOpbl, peuarhb



MPAKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXJIECHUEM T'€OMETPUUYECKHUX
BEJIUYUH,;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



KaneHpapHo-TemaTuuecKkoe nnaHUpoBaHue
(6 u B Hepgento, 204 u 3a roa)

Ne Tema Kon-Bo AaTta
Yyacos

MosmopeHue. Anz2ebpa (3 yaca) 3

1 MNoBTOpeHue 1

2 MNoBTOpeHue 1

3 MNosTOpeHue 1
§1 dyHKyuu u ux 2paguku (9 yacos) 9

4 dnemeHTapHble GyHKUMMU 1

5 Ob6nactb onpegeneHna n o61acTb 3Ha4YeHUA GyHKLMK. 1
OrpaHMyYeHHOCTb GYyHKLUUMK.

6 YeTHOCTb, HEYETHOCTb, MEPUOANYHOCTb GYHKLUN. 1

7 YeTHOCTb, HEYETHOCTb, MEPUOANYHOCTb QYHKLMN. 1

8 MpomexKyTKn Bo3pacTaHus, yobiBaHMA, 3HAKOMOCTOAHCTBA U HY/IU 1
bYHKUMN.

9 MpomexKyTKn Bo3pacTaHus, yobiBaHMA, 3HAKOMNOCTOAHCTBA U HY/IU 1
GYHKUUN,

10 NccnepoBaHme GyHKUUIA N NOCTPOEHUE UX rPpadMKOB 1
3NeMeHTapPHbIMN MeToAaMM.

11 OcHoBHble cnocobbl Npeobpa3oBaHMA rPaPpUKoB. 1

12 TemamuyecKkull KOHMPOAb MO meme: «InemeHmMapHoie 1
yHKUUU». Npaguku chyHKUUl codepxcaujux mooyu.
MosmopeHue.Ffeomempus (3 4aca) 3

13 MNoBTOpeHUHe 1

14 MosTOpEHMUE 1

15 MNosTOpeHue 1
Faea V. Memod koopduHam e npocmpaHcmee (15 yacos) 15




16

MpAMOYro/ibHas cMCTeMa KOOPAMHAT B NPOCTPAHCTBE

17 KoopanHatbl BeKTopa

18 CBA3b MeXAy KOOpAMHATAMM BEKTOPOB U KOOPANHATAMM TOYEK

19 CBA3b MeXAy KOOpAMHATAMM BEKTOPOB U KOOPANHATAMM TOYEK

20 MpocTenwmne 3a8a4m B KOOPAMHATAX

21 MpocTenwmne 3a8a4mM B KOOPAMHATAX

22 Yron mexkay BeKTopamm

23 Yron mexay BeKTopamm

24 CKanapHoe npou3BeneHne BEKTOPOB

25 CKanapHoe npou3BeneHne BEKTOPOB

26 BbluncneHune yrnos mexay npaMmbIMM 1 NJIOCKOCTAMM

27 BbluncneHune yrnos mexay npaMmbIMM 1 NIOCKOCTAMM

28 BbluncneHune yrnos mexay npaMmbIMM 1 NJIOCKOCTAMM

29 BbluncneHune yrnos mexay npaMmbIMM 1 NIOCKOCTAMM

30 KoHTponbHaa pabota N2l no teme: «BeKTopbl B KOOpAUHATaX»
§2 lpeden ¢hyHKyuu u HenpepblieHocMb ( 5 yacoes)

31 AHanus KP. NMoHAaTne npegena ¢pyHKUMM

32 OaHOCTOpOHHME Npeaensl.

33 CsoictBa npenenos GyHKLMN.

34 MoHATUE HenpepbIBHOCTU GYHKLUMN.

35 HenpepbIBHOCTb 3n1eMeHTapHbIX GYHKLMNA.
§3 O6bpammHvie ¢pyHKyuu (6 yacos)

36 MNoHATME 06paTHOMN PYHKLUMK.

37 B3anmHo obpaTHble pyHKLMUN.

38 ObpaTHble TPUroHomeTpudeckne GyHKUUN.

39 ObpaTHble TPUroHomeTpudeckne GyHKLUN.




40 Mpumepbl NCNONb30BAHNA 06PATHBIX TPUFOHOMETPUYECKUX 1
bYHKUMN.
Faea VI. QuauHdp, koHyc, wap (16 yacoe) 16
41 Temamuyeckuli KOHMpPosb o meme: «HenpepsiBHOCMb 1
¢yHKyul» NMoHamMue yunuHOpa.
42 MNoHATHe unnanHapa 1
43 MNnowaab NOBEPXHOCTU UMANHAPA 1
44 PeweHue 3agau 1
45 MNoHATHE KoHyca 1
46 Mnowaab NOBEPXHOCTU KOHYCA 1
47 YceyeHHbIN KOHYC 1
48 PeweHwne 3apay 1
49 Chepa u wap 1
50 YpaBHeHue coepbl 1
51 B3ammHoe pacnonorkeHue chepbl U NN1OCKOCTH 1
52 KacatenbHasa N10CKOCTb K chepe 1
53 Mnowaab chepbl 1
54 PeweHune 3agau 1
55 PeweHune 3agau 1
56 PeweHne 3agau 1
57 KoHTponbHas pabota Ne2 no teme: «Liunungp. Konyc. Lap» 1
$4 lNpou3eodHas (11 yacos) 11
58 AHanus KP. NMoHATMe Npon3BOAHOWN. 1
59 MoHATME NPOU3BOAHON. 1
60 MpounssogHaa Cymmbl U PA3HOCTW. 1
61 MpounssogHaa Cymmbl U PA3HOCTW. 1




62 HenpepbIlBHOCTb GYHKLNIA, MMEIOLLMX NPOMU3BOAHY!IO. 1
OnddepeHuman.
63 MpounssogHaa nponssegeHnA U YacTHOrO. 1
64 MpounssogHaa nponssegeHnA U YacTHOrO. 1
65 Mpoun3BogHble aneMeHTaPHbIX GYHKLMK. 1
66 Mpown3BoaHaA CNOKHON GYyHKLUM. 1
67 Mpoun3sogHaA CNOXKHOM PYHKLUN. 1
§ 5 lMpumeHeHue npou3eodHoli (16 yacos) 16
68 Temamuyeckuli KOHMposeb no meme: «l1pou3soOHAA». 1
Makcumym u MUHUMYM yHKYUU.
69 MaKcMmMym 1 MUHUMYM GYHKLNK, 1
70 MaKkcMmMmym 1 MUHUMYM GYHKLNK, 1
71 YpaBHeHMe KacaTe/ibHOM. 1
72 YpaBHeHMe KacaTe/ibHOM. 1
73 MpnbankeHHble BblYUCNEHUA. 1
74 BospactaHue n ybbiBaHne GyHKUUNA. 1
75 BospactaHue n ybbiBaHne GYyHKUUNA. 1
76 MpounssogHble BbiCLWIMX NOPAAKOB. 1
77 IKCTpEMYM PYHKLUMUN C e AUHCTBEHHOM KPUTUYECKOMN TOYKON. 1
78 IKcTpeMym GYHKLMN C eaUHCTBEHHOW KPUTUYECKOM TOUKOW. 1
79 3a4a4n Ha MaKCUMYM Y MUHUMYM. 1
80 3a4a4n Ha MaKCUMYM Y MUHUMYM. 1
81 AcumnTOTbl. IpO6HO-ANMHENHAA GyHKUMA. 1
82 MocTpoeHue rpadmKoB GyHKLMIA C TPUMEHEHMEM NPON3BOAHOINA. 1
83 MocTpoeHue rpadmKoB GyHKLMIA C TPUMEHEHMEM NPON3BOAHOINA. 1
84 KoHTponbHaa pabota N2 3 no teme: «UccnegoBaHue GpyHKumit 1

C NOMOLLbIO NPOU3BOAHON»




§6 lNepeoobpasHaa u uHmezpan (13 uacos) 13
85 AHanus KP. MoHATMe nepBoobpasHoii 1
86 MoHATME nepBoobpPasHOM 1
87 MoHATME nepBoobpasHO 1
88 Mnowanb KPMBONMHENHOM TpaneLunu. 1
89 OnpepneneHHbI nHTErpan. 1
90 OnpepneneHHbIt nHTErpan. 1
91 MpubankeHHoOe BbluMCNEHWNE ONpeaeNeHHOro NHTerpana. 1
92 dopmyna HbloToHa-/lelbHnua. 1
93 dopmyna HbloToHa-/lelbHnua. 1
94 ®opmyna HotoToHa-/1enbHuMua. 1
95 CBoIACTBO onpeaesieHHbIX MHTErpasios. 1
96 | MNpumeHeHne onpeaeneHHbIX MHTErpasioB B reOMETPUYECKUX U 1

dun3nueckmx 3agavax.

Faea VIl. O6vembl men (17 yacos) 17
97 Temamuyeckuli KOHMpPosb no meme: «llepsoobpasHaA». 1

[MoHamue obvema
98 MoHAaTne obbema 1
99 O6bem NpAMOYroNbHOro Napananenenunena 1
100 | PeweHne 3agau 1
101 | O6bem npAmOKM NpmU3mbl 1
102 | O6bem unnuHapa 1
103 | BbluMcieHne 06bEMOB TEN C MOMOLLBIO UHTErpana 1
104 | O6bem HAKAOHHOM NPU3MbI 1
105 | O6bem nupammgbl 1
106 | O6bem KoHyca 1
107 | PeweHue 3agau 1




108 | O6bem wapa 1
109 | O6bem wapa 1
110 | O6bem WapoOBOro CErMeHTa, LWAPOBOTO C/101, LWAPOBOro CEKTOPA 1
111 | Obbem WapPOBOro CerMmeHTa, WapoBOro C/0f, LapoBOro CEKTOPa 1
112 | PeweHue 3agau 1
113 | PeweHue 3agau 1
114 | KoHTponbHasa paboTta N24 no teme: «O6bEMmbI TENN 1
§7 PasHocunbHOCMb ypasHeHuli u HepaseHcmes (4 yaca) 4
115 | AHanu3 KP. PaBHOCK/IbHbIE Npeobpa3oBaHUA YPaBHEHWIA. 1
116 | PaBHOCW/IbHbIE NPeobpa3oBaHUA yPaBHEHWIA. 1
117 | PaBHOCUANbHbIE Npeobpa3oBaHMA HEPABEHCTB. 1
118 | PaBHOCKAbHbIE Npeobpa3oBaHMA HEPABEHCTB 1
§8 YpasHeHusa-cnedcmeus (8 yacos) 8
119 | MNoHATMe ypaBHEHUA-CNeaCTBUA. 1
120 | Bo3BeaeHue ypaBHEHMA B YETHYIO CTEMEHD. 1
121 | Bo3BeaeHue ypaBHEHUA B YETHYIO CTENEHb. 1
122 | NoTeHumMpoBaHue NorapmuPmMmnyecKkmx ypasHeHUn 1
123 | MNoTeHumMpoBaHMe NorapmuPMmnYecKmx ypasHeHUN 1
124 | Opyrve npeobpasoBaHusa, NPMBOAALLME K YPABHEHMUIO- 1
CNeacTsuio.
125 | MpumeHeHne HeCKONbKMX NPpeobpa3oBaHUii, NPUBOAALLMX K 1
YPaBHEHUIO-CNeACTBULO.
126 | MpuMmeHeHUe HeCKONbKMX NPeobpa3oBaHUi, NPUBOAALLMX K 1
YPaBHEHUIO-CNEeACTBULO.
$9 PasHocunbHocmeb ypaeHeHuli u HepaseHcme cucmemam (13 13
yacos)
127 | OcHOBHble NOHATUA 1
128 | PeweHune ypaBHEHWUI C MOMOLLbIO CUCTEM. 1




129 | PeweHune ypaBHEHUIM C MOMOLLbIO CUCTEM.
130 | PeweHune ypaBHEHWUI C MOMOLLbIO CUCTEM (MPOAOIKEHNE)
131 | PeweHune ypaBHEHMUI C MOMOLLbIO CUCTEM (MPOAOKEHUNE)
132 | YpasHeHnue snaa f(a(x)) = f(B(x))
133 | YpasHeHue Buaa f(a(x))= f(L(x))
134 | PeweHMe HEPABEHCTB C MOMOLLbIO CUCTEM
135 | PeweHMe HeEPABEHCTB C MOMOLLbIO CUCTEM
136 | PeweHne HePaBEHCTB C NOMOLLbIO CUCTEM (MPOA0IKEHNE)
137 | PeweHne HePaBEHCTB C NOMOLLbIO CUCTEM (MPOoA0IKEHUE)
138 | HepaseHctBa Buaa f(a(x)) > f(f(x))
139 | HepaseHctBa Buga f(a(x)) > f(L(x))
$10 PasHocunbHocmb ypaeHeHuili Ha MHoxcecmeax (7 yacos)
140 | OcHOBHble NOHATHKA.
141 | Bo3BeaeHWe ypaBHEHUN B YETHYIO CTEMEHD.
142 | Bo3BeaeHWe ypaBHEHUN B YETHYIO CTEMEHD.
143 | YMHOKeHMe ypaBHEHUS Ha GYHKUUIO.
144 | Apyrve npeobpa3oBaHUA ypaBHEHUN.
145 | MpumeHeHne HeCKoNbKKX NpeobpasoBaHUi.
146 | KoHTponbHasa paboTta N2 5 no teme: PaBHOCMIbHOCTbY
§11 PasHocunbHOCMb HepaseHCMe Ha MHoxcecmeax (7 Yacos)
147 | AHanu3 KP. OCHOBHble NOHATUA.
148 | Bo3BeaeHWe HEPaBEHCTB B YETHYIO CTEMEeHb.
149 | Bo3BeaeHWe HEPaABEHCTB B YETHYIO CTEMEeHb.
150 | YMHOKeHWe HepaBeHCTBA Ha GyHKLMIO.
151 | Apyrue npeobpa3oBaHNsA HEPABEHCTB.
152 | MpumeHeHne HeckonbKkux npeobpasoBaHU.




153

HecTtporue HepaBeHcTBa.

§12 Memod npomexcymkKos 041 ypaeHeHuli u HepaseHcme

(5 yacos)

154 | YpaBHeHMA c moaynamu

155 | HepaseHcTBa € mogynamu.

156 | MeToa UHTEPBANIOB ANA HEMPEPbIBHbIX GYHKLMUNA.

157 | MeToa UHTEPBANIOB ANA HEMPEPbIBHbIX GYHKLMUNA.
§13 Ucnonwv3osaHue ceolicme pyHKYuUll npu peweHuu
ypasHeHuli u HepaseHcms (5 yacos)

158 | Mmoeossbili KoHMpons. cnons3zosaHue obaacmedli
CcywecmeosaHus hyHKYyuU.

159 | Nicnonb3oBaHue obnacTel cywecTtBoBaHUA GyHKLUN.

160 | Ncnonb3oBaHMe HEOTPULATENBHOCTU GYHKLUN.

161 | Mcnonb3oBaHMe OrpaHNUYEHHOCTU GYHKLUUN

162 | Ncnonb3oBaHMe MOHOTOHHOCTU M SKCTPEMYMOB QYHKLUUN.

163 | Ncnonb3oBaHMe CBOMCTB CMHYCA U KOCMHYCA.
§14 Cucmembi ypasHeHuli ¢ HeCKOAbKUMU Heu3eecmHbIMU (8
yacos)

164 | PaBHOCUABHOCTb CUCTEM.

165 | PaBHOCUABHOCTb CUCTEM.

166 | Cuctema-cnepctsume.

167 | Cucrema-cneacrseue.

168 | MeTog 3ameHbl HEM3BECTHbIX

169 | MeTtog 3ameHbl HEM3BECTHbIX

170 | Paccy»KaeHua 4YMCcNoBbIMU 3HAYEHUAMU NPU peLUEHUN
YPaBHEHWUI U HEPABEHCTB.

171 | KoHTponbHas pabota N2 6 no tTeme: «DyHKLUUMU U UX

nccneaoBaHUA»




MoemopeHue. leomempus.(11 yacos) 11
172 | AHanus KP. lMosTopeHne. KoopanHaTbl TOYKU U KOOPAUHATDI 1

BEKTOpa
173 | NosTtopeHune. CkanAapHoe nponssegeHne BEKTOPOB 1
174 | MNMosTopeHue. Unnnnap 1
175 | NMosTopeHue. KoHyc 1
176 | NMosTopeHue. Codepa 1
177 | NosTopeHne. O6bem NPAMOYroabHOro Napannenenunena. 1
178 | NMosTopeHue. O6bem NPAMON NPU3MbI U UUANHAPA 1
179 | NMosTopeHne. O6bem HaKNOHHOW NPU3MbI, NTUPaMUIbI U KOHYCa 1
180 | MosTopeHne. O6bem Wwapa 1 naowaab chepbl 1
181 | NosTOpeHMe. PeweHune 3agau 1

MosmopeHue. Anzebpa. (16 yacos) 16
182 | Umoeosbili KOHMpPosb no ceomempuu. lloemopeHue 1
183 | MNosToOpeHue. PaumMoHanbHble ypaBHEHUA. 1
184 | MNosTopeHue. KopeHb cTeneHn n 1
185 | MosTopeHne. CBOMCTBA CTEMEHM. 1
186 | NosTopeHue. NoKasaTebHble ypaBHEHUA. 1
187 | NosTopeHue. lNNoKasaTenbHble HEpPaBEHCTBA. 1
188 | MosTopeHue. Jlorapndpmmnyeckme ypaBHeHUA. 1
189 | NMosTopeHue. florapudmmnyeckne HepaBeHCTBa. 1
190 | NosTOpeHue. TpMroHomeTprUyeCcKme ypaBHEHNA U HEPABEHCTBA. 1
191 | MNosTopeHue. TpUroHomeTpU4eCcKme ypaBHeHNA U HEPABEHCTBA 1
192 | NosTopeHune. pounsBoaHas. 1
193 | NMosTopeHue. NpumeHeHUe NPOU3BOAHOMN. 1
194 | NosTopeHue. MpmumeHeHne NPON3BOAHOMN. 1
195 | NMosTopeHue. MNepBoobpasHas U MHTErpan 1




196 | NosTopeHue. PaBHOCUABbHOCTb YPAaBHEHWUI M HEPABEHCTB
197 | NosTOpeHMe. YpaBHEHUA - CNeacTBmA

198 | UToroBasa KOHTpoO/bHaA paboTa

199 | AHanus KP.

200 | Peseps

201 | Peseps

202 | Peseps

203 | Pe3seps

204 | Pe3seps
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