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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpamMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromiHMecs OBJAJIEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayal MaTeMaTUYECKOrO0 aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOILIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLUSMHU aireOpbl M MaTeMaTU4YeCKOro aHalIu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredpa M Hayajla MaTeMaTH4YeCKOTO
aHaln3a» OO0ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIPETALIMA  TOJNYYEHHBIX  pPELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOIO MHMPOBO33PEHMS, TaK W 4epe3 CHeLUUPUKY Yy4eOHOH
NEATEIIbHOCTH, TpPeOYIOLEH MPOJOJDKUTENBHON  KOHLUEHTPAllUd BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YE€HHBIHN pe3ysbTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEbHOCTHBIN PUHIUI 00YUEHHMSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajna MaTEMaTHUECKOTO aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoMYeCKue JuHuM: «Yucna u
BbIunciaeHus», «OyHKuU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha NPOTSIKEHUM [JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO IOMOJIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMHU TeMaMU U pazaenaMu. J[aHHbIN yueOHbIi
KypC SBISIETCS WHTETPaTHBHBIM, TMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHUYECKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIu3, TEOPUSI MHOKECTB, MaTeMaTHUYeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJENIb PEANbHON CHUTyallud, IPUMEHSITb 3HAHUA,
IOJIyYEHHBbIE MPU HM3YYEHUM Y4YEOHOTO Kypca, Il PELICHHs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOMU
OTBET.

CopepxxarenbHO-MeTOAMYECKas JIMHUA «YUucna M BBIYMCICHHS» 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3UYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYKCIICHUSI, OLICHUBATh YUCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOIIMMCsI MHOKECTBA HATYpPaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B KakaoM M3 3THUX MHOXKECTB pPacCcMaTpHUBAIOTCSA
CBOMCTBEHHbIE €My cCleuu(PUUecKue 3aJadyd U Olepaluuu: [eJeHUE HalEeo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0cOoOble CBONCTBA
palMOHANBHBIX U UPPAIIMOHAJIBHBIX YHCeN, apu(pMETUYECKHUE OINepalnu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapss mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH HUX MPUMEHEHHsS ISl PEIICHMs Pa3IMYHbIX 3a7a4
dbopMupyeTCsl PEACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ poju B
IOCTPOCHUU MOJIENIEN peanbHOro MHUpa, HUIMPOKO HCIOJIb3YIOTCS O0OOIIeHHE U
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCA HA MPOTSHKEHUM BCETO
oOydeHHss Ha YpPOBHE CpEAHEro ooOumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO pELIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOyYalolIUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TakKXKe 3ajady,
comepxamux napamerpbl. [lomydeHHbIE yMEHHS IIUPOKO HCHOJIb3YIOTCS TpHU
UCCIIEOBAaHUM (PYHKIMI C TIOMOIIBIO NPOU3BOJHOM, NPU PELIEHUM MPHUKIAIHBIX
3a/la4 U 3a]]a4 Ha HaXO)KJIeHHWE HauOOJBIINX U HAMMEHbBIINX 3HAY€HUN (YHKIUH.



Jlannasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke (OpMUPOBaHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
WUPPANMOHATBFHBIX W TPUTOHOMETPUYECKHX BBIPAKCHUH, a TAaKXKE BBIPAKCHUN,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajibHENIIEe pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PaCCyKICHUM,
paboTBl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraet 3¢ QeKTUBHBIC
WHCTPYMEHTBl JIJIl PpELIEHUsI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISAIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKm» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICIIE 33J]a€T MOCIEI0BAaTEIbHOCTh U3yUeHUsl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUIYeCcKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI pEelIeHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIU30M,
TaK W C pEIICHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oo0ibllIOEe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, MCCIEIOBATh MOJyYeHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuai 3Toi coepKaTeIbHON TMHNN HAIEJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOi. Ero n3yuenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI[IH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHus «Hauama mareMaTHdyeckoro aHaim3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHUSI, BBIYUCIIATH IUIOMAAN (GUTYP M OOBEMBI TeN, HAXOAUTh CKOPOCTU U
yCKOopeHusi 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€MaTHYECKOIO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHNS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYEeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKH KaK HAyKH, U 00 HuX
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 YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MAaTWKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeAyeT IpU3HATh
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI HA OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTHUPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJEJNEeH ¢ MOMOINbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOr0 aHaliM3a, MHTEpIpEeTalluy TOJYyYeHHbIX pe3ylbTaToB. Takue
3a/IaHMsl BIUIETCHBI B KOXKJIBIN U3 Pa3IeTIOB MPOTPAMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHaTTu3ay.

["'eoMeTpus ABIICTCS OHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0ECleYMBaeT BO3MOXXHOCTh W3YyYCHHS NUCIHUILIUH
€CTECTBEHHO-HAYYHOW HAMpaBIEHHOCTH M TMPEAMETOB TyMAaHUTAPHOTO IUKIIA.
[TockonbKy JOTHYECKOE MBIIIICHUE, (HOPMUPYEMOE MPU U3YICHUH 00YIaIONTUMUCS
MOHATUHHBIX OCHOB TEOMETPHH, IPH JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
IIEMTOYKH JIOTHYCCKUX YTBEPKICHUN TP PEIICHUU TeOMETPHIECKUX 3a/1a4, YMCHHE
BBIJIBUTATh U ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO WCIOJIB3YIOTCS MpU
peIIeHUN 3a7]a4 €CTECTBEHHO-HAYYHOTO IUKJIAa, B YACTHOCTH (PU3UYECKHX 3a/1a4.

[lens ocBoeHust mporpaMMbl yueOHOro kypca «l'eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIIOCOOHOCTEN 00yUYarOmMXCs MPU U3yUYEeHUU
reOMETpPUHU, KaK COCTaBJsiolled mnpeamMeTHoW obnactu «Marematuka u
nH(pOpMaATHKa» Yepe3 00ecTieueHre BO3MOKHOCTH MPUOOPETCHUSI ¥ UCTIOTH30BAHUS



0osee riIy0OKMX r€OMETPUYECKUX 3HAHUHN U AEUCTBHM, Crieln(UIHBIX TEOMETPHUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPO(ecCHOHANIbHOTO 00pa30BaHUsl, CBSI3aHHOTO C
UCIIOJIb30BaHNEM MaTEeMAaTHUKH.

[TpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBIISIOTCS:

paciMpeHue MpeACTaBIeHUsI 0 T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOXHEHIINX MaTeMaTHYECKUMX MOJENSAX, MO3BOJSIOLIMX ONMCHIBATH M H3Yy4aTb
pasHbI€ SIBICHUS OKPYKAIOLIETO MUPA, 3HAHUE MOHATUIHOIO ammapara 1o pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuUH;

dbopMupoBaHHEe  YMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX IPUMEHSTb, YMEHMs JOKa3bIBaTb TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAaILEHUS, KOHCTPYHPOBAaTh T'€OMETPHUUECKHE
MOJIENH;

(opMUpOBaHNHE NOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHil, (OpMUPOBAHHWE MOHMMAHHUS POJU AKCHUOMATHKH MpU
IIPOBEJCHNUN PACCYXKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0KA3aTeJbCTB M AJITOPUTMOB
pEeLIeHUs, YMEHUS UX IPUMEHSTh, IPOBOJANUTD JOKA3aTENIbHbIE PACCYKICHUS B XOJ€
pELICHNsT CTEPEOMETPUUECKHUX 3aJad M 3aJad C IPAKTUUYECKHUM COJEpKaHUEM,
dopMUpOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU
000CHOBaHHMU MAaTEMaTHUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKH B MPOBEACHUN
JEAYKTUBHBIX PacCyXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEJUIEKTYalIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEN 00ydaroluxcs, MO3HaBaTeIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKIX
YMEHHM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECca K U3YyUCHHUIO T€OMETPHUH;

¢dopmupoBanre (YyHKIIMOHATBHOM TPaMOTHOCTH, PEJIEBAaHTHONM T'€OMETpUU:
YMEHMsI paclo3HaBaTh IPOSIBICHUS TI'E€OMETPUYECKUX TIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAJBHBIX JKU3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUHU JIPYTHX
y4E€OHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTE,
MOJICJIMPOBAHUSl PEATbHBIX CHUTyalluil, HCCIEIOBaHHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIIPETAINN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZAEpKATEIbHBIMU JUHUSIMH yuyeOHOro Kypca «l'eomerpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble M IIOCKOCTH B MPOCTPAHCTBEY,



«Muororpannukm», «Tema BpameHus», «BekToppl W  KOOpAMHATHI B
POCTPAHCTBEY, «/{BIXKEHUS B TPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEJIbHBIM JMHUSM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH pachnpeiensercs He TOJBKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHus denepanbHO paboueit
IPOrpaMMBbl, paclpeAcNEHHBIM MO ToJaM OOydYeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. OTO TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUUECKUMHU MOHATUSIMH U HaBbIKAMU MOCIIE0BATEIbHO U MOCTYNATENbHO, C
cOOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00YJAIOIINUXCS, PACIIUPAS U YIITyOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb ycnoBuss ana  guddepeHunanud  0O0y4eHHsA, TOCTPOCHUSA
WHIUBUIYAIbHBIX ~ O00pa30BaTENbHBIX MpPOTpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

NOJITOTOBUTH OOYYAlOMIMXCA K MPOJOJKCHHIO H3yUYEHHUSI MaTeMaTUKH C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
001mMM 1 IpodeccroHaIbHBIM 00pa30BaHKUEM.

Ha m3yuenue yduebHOro Kypca MatemaTtnka otBoauTcs 476 4acoB M3 HHX
«Anredpa 1 Hayajga MaTEMaTUYECKOIrO aHamu3a» oTBoAuTCs 272 yaca: B 10 kiacce
— 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 ydacoB (4 yaca B HEAEINIO),
«I"eomeTpusi» Ha yriryo€éHHOM ypoBHE oTBoiuTCs 204 vaca: B 10 kimacce — 102 yaca
(3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue apodu. Ilpumenenue npoOeld W TPOLEHTOB st
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITIA.
Apudmernueckre  omeparM ¢ JCUCTBUTENBHBIMH  YHclIaMu.  Moyib
JNENUCTBUTEILHOTO YHUCIa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JIJIS1 PEIICHUS MTPAKTUUECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa © TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METOIBI PEIICHHUSI IIEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouseHs! ¢ eabIMU KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHUS. OcHoBHBIE METO/IbI peuieHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(MUUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [IpeobpasoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucrem JMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JMHEWHBIX
ypaBHeHUil. OnpenenuTens MaTPUILbI 2 X2, ero FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUsS, NPUMEHEHNUE OINPENCIUTENSA I PELICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHWU. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUMN. McciieqoBanue nmoCcTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUI W HEPABEHCTB. [IpuMEHEHHE ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3auMmHO o00paTHble (QYHKIIHH.
Komnosumus Qynkumii. 'papux  ¢GyHKImu. OnemMeHTapHble TpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHHMYMBI
dbynknuu. Hanbospiiee n HauMeHbIee 3Ha4eHusT QYHKIINY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-TMHEHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IEJIBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-0i cTeNeHN KaK (yHKIIMH 0OpaTHOW CTENeHN
C HATypAJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHaJn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIENOBATEILHOCTEH. MeTon
MaTeMaTHYECKOW HHAYKIHNY. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
Hctopusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOI'O0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMmma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TPOTrPEecCUH IS PEIICHUS pealibHbIX 3aJad
IIPUKIIATHOTO XapaKTepa.



HemnpepoiBHbie GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuii. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIEcKuil U
(bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TIpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONIMCAaHMsI PEANBHBIX NPOLECCOB W SABJICHUM, IPU PELICHWHM 3a7a4 W3 JAPYIUX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CcTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTH4ECKOM IOCTPOEHUU CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKaroIIHecs,
NapajulesIbHble M CKpelMBaroImuecs npsMmble. [Ipu3Hakum CcxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD IPIMOU
U 1ockocTd. [lapannenbHoe M LEHTPaJIbHOE MPOEKTUPOBAHUE, H300pakeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHuUsA. M3o00pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, HNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHNKYJIAPHBIE MIPSMBIC B
IIPOCTPAHCTBE, MNpsAMBIC IAPAJUICIBHBIE W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 TIOCKOCTH, MPOEKIUs (PUTYpBI Ha IMITIOCKOCTh. [leprneHuKyasipHOCTb
TUIOCKOCTEN: MPU3HAK TMEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpeEx
NEPIECHANKYIIAPaX.



Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, JBYIPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaAJJICTICIUNE] U €ro cBoiicTBa. KpaTualiiume
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: n-yronbHas nupamujia, paBuiIbHAs U yCEUEHHAsS
nupamuel. CBoiicTBa péOep MU OOKOBBIX TpaHed MPABWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKM: IPAaBUJIbHAs NpPU3Ma W IpaBWIbHAsA IHPaMHUIA,
IpaBWIbHAs TPEYTOJIbHAS IUPaMK/Ia U IPaBUIIbHBIN TETpadap, KyO. IIpencraBinenue
O NMPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3P, JOAEKAd AP U UKOCAIP.

Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHaidH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW TMOBEPXHOCTH MPSIMON MPU3MBL,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoii mpu3Mmsbl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M TMOBEPXHOCTH IMPAaBUIBHOW INHUpaMHUAbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CummeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETpUS
NapaJuIeeNuIe a, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETPHUsS IPABUIBHOU
UpaMUIbI.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JICHCTBUSA C BEKTOPAMU: CIOKECHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOpOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[loHAaTHe KOMIUIaHApHBIE BEKTOPBI. lIpUM3HAK KOMIUIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamenenunena. Teopema O pasiIoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosbHass  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpPAMHATAMM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Yucaa v BLIYUCJICHUSA



Harypanbnbie u nenble yucna. [I[puMeHeHre NTPU3HAKOB JEIMMOCTH LIEJIBIX
yucel, HauOonpImuii oOmuii nemurend (manee — HOJ]) m HamMeHslinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkiuaa 1t pemenus
3a/1a4 B LEJbIX YHCIIAX.

KomnnekcHsle umcna. AnredOpanyeckas W TPUTOHOMETpHUYECKas (OpPMbI
3alliCU KOMIUIEKCHOTO 4YHcla. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yucnamu. M3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i creneHru U3 KOMIUIEKCHOTO uMcia. [IpuMeneHue
KOMIUIEKCHBIX YMCEI I pelIeHUs (PU3NUECKUX U TEOMETPUUECKHX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUIOHOMETPUYECKUX  YPABHEHMM C  IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHue TpUroHoOMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEH palHOHAJIbHBIX,
UPPaLMOHAIIbHBIX, I0KA3aTEJIbHBIX U JIOTApU(PMUUECKUX YPABHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a]1a4 1 337a4 U3 pa3Iu4HbIX 00s1acTell HAyKHU U peajbHON KU3HU, HHTEpIpETaLus
IIOJIy4EHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKH

I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIWHATHOM IIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

I'padmyeckue MeTOABl pELICHUs YpaBHEHUH M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C TapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TMPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOU3BOIHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxxaenne HanboabIero 1 HAMMEHbIIEro 3HaYeHUH HeMpephIBHON
(GyHKIIUU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUS HAWIIy4dlIero peleHus B
IPUKIAAHBIX 3aj]adyax, Uil OINPENEICHUs CKOPOCTH M YCKOPEHHMs IIpolecca,
3aJJaHHOTO (POPMYIION MK TPaUKOM.



[lepBooOpasnHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpan. I'eomeTpuyecKkuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpaia no popmysne Herorona-JIeitonuna.

[TpumeHeHne uHTErpajga A HAXOXKICHUS IUIOIAAeH MIocKuX ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUN. MareMaTudyeckoe
MOJICJIMPOBAHUE peEaJbHBIX IPOLECCOB € MOMOLIBIO U depeHInanIbHbIX
YPaBHCHUU.

Tesa Bpalenus

[ToHsTHSA: IMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymollue TMOBEepXHOCTe. Tena BpalleHus:
UUJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacrionoxenue chepbl
U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0paxeHue Tea BpalleHUs Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapajienenunena u ciaeactBus u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW MpU3MBbI, [MWIMHJpA, TUpaMuabl U KoHyca. O0BEM Iapa U mapoBOro
CerMeHTa.

KoMOuHanum Ten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONHCaHHAas okojio uwianHapa. Ilepeceuenue cdepsl u 1mapa c
iockocThio. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WM TEJO
BpaIICHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IJIOMANCH TMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS IIMIIMH]IpA
(mapaJuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO M MIPOXOJISIINAE Y€pPe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEepeHoca
CEKYILEH TTOCKOCTH.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bexrops! B mpocTpancTBe. Omnepaiiny HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHUE
BekTOpoB. (CBOWCTBA BEKTOPHOTO yMHOXEHWs. [IpsMoyroimbHas cucrema



KoopauHaT B mpoctpaHcTBe. KoopaunHatel BekTopa. Pasmoxenue BexkTopa 1o
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.
JABHKEHUA B IPOCTPAHCTBE
JBrxkeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBW)XKEHUH. Buabl JBWXKEHUN: TapaulebHBIM IEPEeHOC,
LEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus mogobus. [Ipsimas u chepa Ditnepa.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 00IIIECTBA, MPEICTABICHUE O MATEMAaTHIECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLELYp
IpOKJIAaHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU IIKOJIBI,
WCIIOJIP30BAHUE OTUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PEeLICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3IN4HbIX BUIAOB HCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
UHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATH OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TUYe€CKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TTOHHMAaHUE BJIUSHUS
COLMAIBHO-Y)KOHOMUYECKUX TPOLECCOB HA COCTOSTHUE MPUPOJHOM U COLMAJIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXaIoIIEH Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
TOCJIEACTBUN IUISI OKPYIKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cpepbl 4eIOBEYECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIN3AINY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue a1eiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOACHUAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIOUYECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOUpaTh cmoco0 pelmieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIIECHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C YIETOM CaMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, UCCIEJOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTDH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPEINOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAMBUIYaJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KAU€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpEeMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3a:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OTEpPUPOBATh TOHSATUSMHU: PAIMOHATHHOE YHCIIO, OECKOHEUYHas
nepuoanyeckast JpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA,

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHHUs MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUN;



CBOOOJIHO OIEpUPOBATH TMOHSATHUEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHBIE JIOTaPU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCJIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: aPKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHMUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
peuieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 M €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IIPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl M ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA norapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO pPaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYJIIbI Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOCHHbIE MOJIETIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHus QYHKIINH,
B3aMMHO OOparHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBaHus rpadUKoB (PyHKLINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENICHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU PYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMHK, HaumOOJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HaTypaJlbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENeHU ¢
HaTypaJbHBIM I10Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOJIb30BaTh MX TIpaduKu AN pelieHUs
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUid  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH MpU peUICHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaqbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hayana MaTeMaTH4eCKOro aHAIN3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apuPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl POTPECCHs], TMHEHHBIN U
HKCHIOHEHIMATIBHBIN POCT, (hopMyJia CIOKHBIX IPOLIEHTOB, UMETh IIPECTABICHHE O
KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TTOCIIEAOBATEIILHOCTh, CIOCOOBI 3aJaHMs
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IMOCIICIOBATEIHLHOCTH,
MOHUMATh OCHOBBI 3apPOXKIACHUS MATEMAaTHYECKOTO0 aHajiM3a Kak aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOHO ONEPUPOBATH MOHATHUSIMU: HETIPEPHIBHBIC (DYHKITUHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QPyHKINH;

CBOOOJTHO OIEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEepbhIBHAsS Ha OTPE3KE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKITUH JIsl peIICHUS 3a/1a4;

CBOOOMHO OINEpUPOBaTh TOHATUSMU: TIEpBasi W BTOpas IPOU3BOIHBIC
dbyHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYHCIIATH MTPOU3BOAHBIC CyMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMITO3HUITUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIEMEHTAPHBIX (PYHKITUH;

UCTIONIb30BaTh TEOMETPUYECKUA W (PU3UYECKHA CMBICT MPOU3BOIHON IS
pelIeHus 3a1ad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMEpUPOBAThL MOHATUSMU: MHOXECTBO, OINEpalud  HaJ
MHOKECTBAMU;

UCTIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar Jyisi OMUCAHHsI pEaTbHBIX
IIPOIIECCOB U SIBJICHUH, IPU PEIICHUN 33]1a4 U3 IPYTHX yU4COHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATh MOHSTHSIMH: OMpEICICHUE, TeopemMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, TOKA3aTEIHCTBO, PABHOCHIIBHBIE
ypaBHEHHUS U HEPABEHCTBA.

e CBOOOJTHO OMEpPUPOBATH OCHOBHBIMU TOHATUSMU CTEPEOMETPUH  TPH
pELIeHUH 334a4 U TPOBEACHUN MaTEMaTHUYECKUX PACCYKICHHI;

e IPUMEHATh AKCUOMBI CTEPEOMETPUHM M CJIEACTBUSA W3 HUX INPU PELICHUU
reOMETPUYECKUX 3a/1a4;

e KJIacCU()ULIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

 CBOOOTHO OTIEPUPOBATH MOHITUSAMHU, CBS3aHHBIMU C yTJIaMH B IPOCTPAHCTBE:
MEXy MPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U INIOCKOCTHIO;

 CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOIOTPAaHHUKAMU;

e CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJAbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamuja, NpsMOyroJibHBINA Mapaienenunes, Kyo);

e KJIaCCU(ULMPOBATh ~ MHOTOTPAaHHMKH,  BbIOMpas  OCHOBaHMUS Ul
KJIaCCU(UKaALUY;

e CBOOOJHO  ONEpUpOBaTh  IMOHATUSIMHU, CBSI3AHHBIMM C  CEUEHHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapAJIIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb, BBIIIOJIHATH N300paKeH!sl (PUryp Ha MIIOCKOCTH;



e CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJIaMH, BBIMOJIHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUT
CBEpXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpamMuaa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM HOpPMYT;

 CBOOOTHO OTIEpUPOBATH MOHATUSIMH: CHMMETPHS B TIPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CUMMETPHH, TIEHTP, OCh U TNIOCKOCTh CHMMETPUU (UTYPHI;

e CBOOOZIHO ONEPUPOBATH MOHATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

* BBITIOJIHATH ACHUCTBHS HaJl BEKTOPAMU;

epeIIaTh 3aJla4d HA JIOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOIICHUWA U
HaXO0XXJICHUE TEeOMETPUUYECKUX BEIMYMUH, NPUMEHSIS HM3BECTHBIE METOJbl MpHU
pELIEHUH MaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

e IPUMEHATh MPOCTEUINNE MPOTPAMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJICKATh, MPEOOPA30BBIBATh W HWHTEPIPETHPOBATH HWH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPEICTABICHHYI0 Ha YEPTEkKax U
PUCYHKaX;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA PAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATh
peanbHbIE CUTYAIlH, IPUMEHSITh U3YYEHHBIE MOHSITHUS B MPOLIECCE MTOMCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHONW TMPOOJIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCIT0JIb30BAHUEM F€OMETPUUYECKHX MOHSATUH U TEOpEM, arlrapara anreopsl, pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEIINYNH;

e UIMETh TPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOW yacTy (hyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

K xonmy oOywenuss B 11 kiacce oOydarommiics MHOIYYUT CIEIYIOIINE
IpeIMETHbIE PE3YyJbTaThl IO OTAEIbHBIM TEMaM pabouyeill mporpamMmsl y4yeOHOIrO
Kypca «Airedpa 1 Hayaia MaTEMaTUYECKOTIO aHAJIN3a»:

Yuciia 1 BLIYHCIEHHUS:

CBOOOHO ONEPUPOBATH MOHATUAMHU: HATYPAJIbHOE U LIEJI0€ YNCIIO0, MHOXKECTBA
HATYpaJIbHBIX U LIEJBIX YUCEJI, UCIIOJIb30BATh IPU3HAKHU JIEIMMOCTH LIEBIX YHUCEI,
HOJZl m HOK HarypanpHBIX uncen Ui PELIEHUs 3ahad, NPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HATypaJIbHbIE YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS,;

CBOOOZHO ONEPUPOBATH IMOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u



TPUTOHOMETPUUECKON (hOpMeE, BBIMIOJIHATH apu(METHUECKUE ONEpallui C HUMHU U
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh NMOHATHUAMU: HpPPALMOHAJIbHBIC, MOKA3aTeIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO0JIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPAaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, HPPALMOHAIBHBIX, ITOKA3aTECIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

pemarb palrOHAIIbHBIE, MppaluyoOHaJIbHBIE, IIOKa3aTEIIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUYECKHE ypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOyJIA U ITapaMeTpsbl;

OPUMEHATH TpauyecKue METObI sl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IIapaMeTPaMU;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEJIM C MHCIIOJNb30BAaHMEM amnmnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHKuUU U rpapuKu:

CTpOUTh TpauKu KOMIMO3UIUN (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEJOBaHMSI U CBOIMCTB KOMIIO3ULIMU ABYX (PYHKIIHIA;

CTPOUTb F€OMETpUUYECKHE 00pa3bl ypaBHEHNUI U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS M HCCIENOBAHUS pPEaJIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHMS (PYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIIEE 3HAaU€HUs (PYHKIMM HENPEPHIBHON HA
OTpE3KE;



UCIIOJIb30BaTh MPOM3BOAHYIO ISl HAXOXACHHUS HAWIY4IIer0 pELICHUs B
MPUKJIATHBIX, B TOM YHACIIE COIMATIbHO-3KOHOMHYECKHUX, 3a/1a4ax, JIJIsl OMpPeeIeHUs
CKOPOCTH U YCKOPEHUS IpoIecca, 3aJaHHOT0 (popMyson nin rpaduxkom;

CBOOOJTHO  ONEpUPOBaTh TMOHATHSAMH: TEpBOOOpa3Hasi, OINpeaeIEHHBIN
MHTETpaj, HaXOIUTh MEPBOOOPA3HBIE 3JIEMEHTApHBIX (YHKIUA U BBIYUCIATH
uHTerpai no gpopmyne Horotona-JleliOnua;

HAXOAMTh IJIOLIAAN IIOCKUX (QUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETPaa;

UMETh MpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJAEITUPOBAaHUM Ha TpUMEpe
cocranienus aupdepeHnnanbHbIX YpaBHEHUH;

pelaTh MpPUKIAJHBIE 3a/a4d, B TOM YHCJIE COIHATbHO-I)KOHOMHYECKOTO U
(pu3n4ecKoro xapakrepa, CpeCTBAMU MaTEMaTHUYECKOT0 aHAJIN3A.

.
¢ CBOOOJTHO OTEPUPOBATH TOHATUSMH, CBS3aHHBIMH C I[WJIMHIPHYECKOM,
KOHUYECKOU U CPepUUYECKOM MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS,;

e ONIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMH C TEJIAMH BPALICHMS: LHJIUHAPOM,
KOHYCOM, c(epoii U 1mapowm;

e pacmo3HaBaTh Teja BpalleHus (IUIMHIP, KOHYC, chepa U map) U 00bICHITh
CIIOCOOBI TIOTYYESHUS TEJ BPAICHUS;

e KJIacCU()ULIMPOBATH B3aMMHOE PACIIONOKEHHE C(HEephl U TNIOCKOCTH;

 BBIYUCIISATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJl BpalICHHUS,
00BEMBI W TMJIOMAAW TOBEPXHOCTEH MHOTOTPAHHUKOB U TeN BpAaIlCHHUS,
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy;

e CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMU Tel
BpaIlleHUs1 U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BOUCAHHBIN B chepy U OnmucaHHBIN
oxoJio cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHMUS;

¢ BBIYHUCIIATh COOTHOIICHUSI MEXAY TUIOMIAIIMU TIOBEPXHOCTEH U o0BEMamMu
IMOJOOHBIX TEN;

e U300paXkaTh U3yyaeMbl€ (PUTYPHI, BHIIIOJIHATD (BBIHOCHBIE) IMJIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp: BUA CBEpXy, COOKY, CHU3Y, CTPOUTH
CCYCHHUS TeJ BpaICHHUS,

e U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh WHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekKax U
PHUCYHKaX;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

* BBITIOJIHATH OTIEPAIIUH HAJl BEKTOPAMH;

*32/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pEIIATh TEOMETPUUYECKUE 3a/1a4l Ha BBIYUCIICHUE YTJIOB MEXKIY IMPSIMBIMU U
IUIOCKOCTSIMH, BBIYHUCIICHHE PACCTOSHUI OT TOYKHM JO IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPH PEIICHUU;



e CBOOOZTHO OMEPUPOBATH TOHATHIMH, CBS3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHU;

¢ BBITIOJTHATh HM300paXKEHUST MHOTOTPAHHUKOB W TEJI BpAIICHHUS MpHU
NapajuieIbHOM NIEPEHOCE, HEHTPAIbHOW CUMMETPHUH, 3€PKAIBHOM CUMMETPHUH, TIPU
MOBOPOTE BOKPYT MPsIMOM, peoOpazoBanust mogo0us;

e CTPOUTH CE€UYECHHUSI MHOTOIPAHHHUKOB W TE€Jl BPAILCHUS: CEUECHUS LWIMHApPA
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUECHUS 11apa;

* ICIIOJIB30BATh METOABl TOCTPOEHUS CEYEHUH: METOJ CIEA0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

e IOKa3bIBATh TEOMETPUUECKUE YTBEPKIACHHUS;

e MPUMEHSTh TEOMETpPUYECKUEe (aKThl ISl PEIIEHUS CTEPEOMETPUUECKHUX
3a7a4, IPEANOJIATAOIINX HECKOJIBKO IIaroB PELICHHUS, €CIIA YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOU U HESIBHOU (hopme;

epeIIaTh 3aJla4d HA JIOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOIICHUWA U
HAaXOX/JICHUE TEOMETPUUECKUX BEJINYNH,;

e IPUMEHSATHh MPOTrPAMMHBIE CPEACTBA MU 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPY PEUIEHNN CTEPEOMETPUYECKUX 3a/1aY;

e IPUMEHSATH MOJYUYECHHBIE 3HAHUS HAa MPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
Y OLICHMBATh PEAIIbHbIE CUTYallUH, NMPUMEHATh W3YyUYECHHBIC IOHSTHUS, TEOPEMBI,
CBOWCTBa B TIPOIIECCE TOWCKA PEIICHUS MaTeMaTU4YeCKu CEHOPMYITUPOBAHHON
po0JIeMBbl, MOJICIIUPOBATH pealibHbIE CUTYAllUU Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh
IIOCTPOCHHBIE MOJENN C HMCIOJIB30BAHUEM T€OMETPUUYECKUX IOHATHI U TEOPEM,
anmapara aiareOpbl, peuaTh MNPAKTHUYECKUE 3a/1aud, CBSI3AHHBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BEJINYNH;

e UIMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypchl
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.

1 MHuorowiensl. PaninonanbHble ypaBHEHUS U 24 1 0 https://fipi.ru/oge/otkrytyy-
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX bank-zadaniy-oge
ypaBHEHUI

) Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1 0 https://fipi.ru/oge/otkrytyy-
LIEJIBIM TTOKA3aTeIeM bank-zadaniy-oge

3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 | 0 https://fipi.ru/oge/otkrytyy-
HppauunonaibHble ypaBHEHUS bank-zadaniy-oge

4 [TokazarenpHas ¢pynkums. [lokazarensHbie 10 1 0 https://fipi.ru/oge/otkrytyy-
YpaBHECHUSA bank-zadaniy-oge

5 Jlorapudmuueckas QyHKIuUS. 13 1 0 https://fipi.ru/oge/otkrytyy-
Jlorapudmuueckue ypaBHEHUS bank-zadaniy-oge

6 TpuroHomeTpuyecKue BbIpaKeHUs U 2 1 0 https://fipi.ru/oge/otkrytyy-
ypaBHEHUS bank-zadaniy-oge

https:/fipi.ru/oge/otkrytyy-

7 [TocnenoBarenbHOCTH U MPOrPECCUN 10 1 0 .

bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-

8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1 0 bank-zadaniy-oge

9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 5 ) 0 https://fipi.ru/oge/otkrytyy-
3HAHUU bank-zadaniy-oge

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Kontpoabnbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsl
https:/fipi. tkrytyy-
1 BBenenue B crepeoMeTpuio 23 1 0 P hipy ry/oge/o kot
bank-zadaniy-oge
) B3anmHoe pacnonoskeHue npsiMbIX B 6 1 0 https://fipi.ru/oge/otkrytyy-
IIPOCTPAHCTBE bank-zadaniy-oge
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2 0 0 https://fipi.ru/oge/otkrytyy-
MPOCTPAHCTBE bank-zadaniy-oge
4 IlepneHUKYISAPHOCTD HPSMBIX U 75 0 0 https://fipi.ru/oge/otkrytyy-
IIJIOCKOCTEMN B IIPOCTPAHCTBE bank-zadaniy-oge
5 VTIIbI ¥ pacCTOSIHUS 16 1 0 https://ﬁpl.@/oge/otMtw-
bank-zadaniy-oge
6 MHoOTOrpaHHUKH 7 1 0 https://ﬁpl.@/oge/otMtw-
bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
7 BexkTtops! B ipocTpaHcTBe 12 0 0 bank-zadaniy-oge
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 ) 0 https://fipi.ru/oge/otkrytyy-
3HAHUU bank-zadaniy-oge
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabnbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsl
1 HccnenoBanue QyHKIHHA ¢ TOMOLIBIO 2 1 0 https://fipi.ru/oge/otkrytyy-
MIPOU3BOAHOMN bank-zadaniy-oge
https:/fipi.ru/oge/otkrytyy-
2 [TepBooOpazHas 1 UHTETPA 12 1 0 bank-zadaniy-oge
3 I'paduku TpuroHoMeTprUeCKUX QyHKITAMN. 14 | 0 https://fipi.ru/oge/otkrytyy-
Tpuronomerpuyeckue HepaBEeHCTBA bank-zadaniy-oge
4 HppaunoHanbHble, IOKa3aTEIbHBIE U 24 1 0 https://fipi.ru/oge/otkrytyy-
norapuMUYeCKre HePaBeHCTBA bank-zadaniy-oge
5 KomriekcHbie yucia 10 1 0 https://ﬁpl.@/oge/otMtw-
bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
6 Harypanbnble u niensie yucia 10 1 0 PS:HAPL m oge/otkrytyy
bank-zadaniy-oge
Cucrembl paluoOHaAIbHBIX, UPPALIMOHATBHBIX _
https:/fipi.ru/oge/otkrytyy-
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 0 .
N bank-zadaniy-oge
ypaBHEHUM
https:/fipi.ru/oge/otkrytyy-
8 3agaym ¢ mapaMeTpaMmu 16 1 0 .
bank-zadaniy-oge
9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 16 ) 0 https://fipi.ru/oge/otkrytyy-
3HAHUU bank-zadaniy-oge
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
https://fipi.ru/oge/otkrytyy-
1 AHaUTHYECKast TEOMETPUS 15 1 0 .
bank-zadaniy-oge
) [ToBTOpeHme, 0600MIEHNE U 15 1 0 https://fipi.ru/oge/otkrytyy-
cucTeMaTH3allus 3HaHUH bank-zadaniy-oge
https:/fipi. tkrytyy-
3 O0BEM MHOTOTpaHHHKA 17 1 0 paiipi r.u/oge/o vy
bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
4 Tena Bpaienus 24 1 0 PS-DL ru ogeotkIvlyy
bank-zadaniy-oge
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0 https://fipi.ru/oge/otkrytyy-
KPYIJBIX TEN bank-zadaniy-oge
https:/fipi. tkrytyy-
6 JBrokeHus 5 1 0 R ry/oge/o Y
bank-zadaniy-oge
[ToBTOpenue, 0600MICHNE U https://fipi.ru/oge/otkrytyy-
7 . 17 2 0 :
CHCTEMAaTHU3als 3HAaHUU bank-zadaniy-oge
OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 8 0
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