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[TOSACHUTEJIbHAA 3AITMCKA

Pabouas mporpamma 1o y4yeOHOMY MpeaMeTy MareMaThka (BKJIIoYas anredpy M Havania
MaTeMaTU4ecKoro aHajiu3a, TEOMETPHIO)» pa3paboTaHa B COOTBETCTBMU C  (enepaabHOi
00pa3oBaTeNbHONW TMPOrpaMMON cpenHero oOmero oOpa3oBaHMs, YTBEPKACHHOW NPUKA30M
Munnpocenienust PO ot 18.05.2023r. Ne371.

1. YueOHblit Kypc «Anredpa 1 Hayaja MaTEeMaTHYECKOTO aHAJIN3a» SBISETCS OJHUM U3 Haubolee
3HAYMMBIX B NPOrpaMMe CpeIHEero oOuero oopa3zoBaHUs, MOCKOJBKY, C OJHOH CTOPOHBI, OH
o0ecreynBaeT WHCTPYMEHTAIbHYIO 0a3y JJIsl M3ydeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JpYyroil CTOpOHBI, (POPMUPYET JOIMUECKOE M aOCTPAKTHOE MBIIIICHNE 00yJaroLIXCsl Ha YPOBHE,
HEOO0XO0IMMOM /711 OCBOCHUSI MH(OPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTUX
JUCUMIUIMH. B paMmkax naHHOro ydeOHOro kypca oOydaroliuecs OBJaJI€BalOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOHN HAayKH, KOTOpas GopMyIupyeT CBOM JOCTHXKEHHSI B MaTeMaTudeckoi hopme.

Y4eOHbIil Kypc anreOpbl W Hayal MAaTEMaTWYeCKOrO aHalu3a 3aKJaJbIBaeT OCHOBY IS
YCIIELIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMUU, OMOJIOTUH, TIOHUMAHNUS OCHOBHBIX TE€HJICHIU
pa3sBUTHSI SKOHOMHMKHM M OOIIECTBEHHOM >XM3HH, IO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJb30BATh HMX I JAajbHEUIIEro
00pa3oBaHMs U B MMOBCEJHEBHOMN XU3HHU. B TO e BpeMs oBJa/ieHHe aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMM KOHCTPYKLUSAMHU anreOpbl 1 MaTeMaTHYECKOro aHalli3a Pa3BUBAET YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JI0Ka3bIBATh YTBEPIKICHH C TOMOIIBIO HHAYKIUH U
paccyxaaTb JIEAYKTUBHO, HCIOJb30BaTh OO0OOIIEHHE M KOHKPETH3alHio, aOCTparupoBaHUE U
aHaJIoOTHIo, GOpMHUpPYET KpeaTuBHOE U KPUTUIECKOE MBIIIIJICHHUE.

B xome wusyueHuss yueOHOro kypca «Anrebpa M Hayala MaTeMaTHYECKOrO aHaIU3a»
oOyyaroliyecs: TIOJIy4alOT HOBBIM ONBIT pPELIeHUs MNPUKIAJHBIX 3a/a4, CaMOCTOSATEILHOTO
IOCTPOCHHUST MAaTeMaTHYECKUX MOJETeH peajbHbIX CUTyallMid, WHTEPHPETaluU MOTy4YEeHHBIX
pelIeHN, 3HAKOMSTCS C NMPUMEpPAaMHU MAaTEMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U
UCKYCCTBE, C BBIJIAIOLIUMUCS MAaTEMATUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMHU.

Y4eOHbIE Kypc o007amaeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM IOTEHLMATIOM, KOTOPBIH
peanu3yercsi Kak 4epe3 y4eOHBbIH Marepuaj, CIOCOOCTBYIOIIMN (OPMHUPOBAHHUIO HAYYHOT'O
MHUPOBO33pEHUS, TaK U Uyepe3 crnenuPpuKky yueOHo! NesTeIbHOCTH, TPeOyIoIIel MpoJ0IKUTEIbHOM
KOHIEHTPAallUd BHHUMaHUS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTM U OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN PE3yJIbTaT.

B ocHoBe meronuku oOyueHus anredpe M HadalaM MaTeMaTH4YEeCKOro aHajlu3a JIeXKHT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

B ctpykrype yueOHOro Kypca «Anredpa U Hayajla MaTEMAaTUYECKOTO aHAJIM3a» BbIJEIEHbI
CIIENYIOIAE COAEPKATENBHO-METOAUYECKHE JIMHUK: «Yucna W BeIUUCIEHUA», «DyHKIHUN H
rpadukny», «YpaBHEHUsI U HepaBeHCTBa», «Hauana MaTemaruueckoro ananausza», «MHOXecTBa U
Joruka». Bce 0CHOBHbBIE CO/IEpPKATEIbHO-METOINYECKUE JTUHUM U3Yy4aloTCA Ha MPOTSHKEHUU JIBYX
neT oOy4eHHsl Ha ypOBHE CpeaHEro o0mero o0pa3oBaHus, €CTECTBEHHO JIOTIOJHSS JAPYT Apyra u
MOCTETNIEHHO HACHIIAsACh HOBBIMM TE€MaMHM U pasjenaMu. JlaHHBIA y4eOHBIH Kypc sBIsSETCS
UHTETPAaTUBHBIM, IOCKOJbKY OOBEOUHSET B ce0e cojaep)kaHHe HECKOJIbKHUX MaTeMaTHYeCKUX
JTUCIUIUINH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUYeCKU aHalu3, TeOpuss MHOXKECTB,
MaTemaTtuueckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBJaJeBalOT BcE Oosee
MIMPOKMM  MaTeMaTH4YeCKUM  ammapaToM, Yy HHUX TIOCJIEJOBaTelIbHO  (QOpMHUpYeTCs H
COBEPUICHCTBYETCSI YMEHHME CTPOUTH MATEMAaTUYECKYIO MOJENb pEaJbHOM CUTyalluu, IPUMEHATh
3HAHUSA, [OJIyYEHHbIE TMPU HU3YYEHUH Y4eOHOro Kypca, Ui pEHIeHUs CaMOCTOATEIbHO
chopMyITUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeToANYeCKast TUHUSA «HuUCna U BBIYMCICHUS» 3aBepIuaeT GopMUpoBaHHE
HaBBIKOB MCIIOJIB30BAHUS JACUCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HA4aTO Ha YPOBHE OCHOBHOTO



obmero odpa3zoBanus. Ha ypoBHe cpemHero oOmiero oopa3oBaHus 0c000€ BHUMaHUE YACIACTCS
(I)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BI:I‘-IHCJIGHPIFI, BKIIIOYAKOIIIHUX B CG6$I HUCIIOJIB30BaHHUC
pa3nuYHBIX (OpM 3amMch 4YMCiIa, yMEHHUE JeiaTh MPHUKHUIKY, BBIIOIHATH NPUOIIKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIC BbIpaXEHUS, pabOTaTh C MaTEeMaTHUYECKUMU KOHCTAHTaMHU.
3HaKOMbIE 00YYaIOUIMMCSI MHOXKECTBA HATYPaJIbHBIX, IIEJIbIX, PALIMOHAIBHBIX U JEUCTBUTEIbHBIX
YHUCCI AOIIOJIHAKTCA MHOXKCCTBOM KOMIIICKCHBIX YHCCII. B KaXJO0M U3 3THX MHOXCECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIEIU(pHUECKUE 3adaydl U OIepalliu: JEJICHUE HaIelo,
OIEpUPOBAHME OCTAaTKAMHM HAa MHOXXECTBE LIEJBIX 4YHCE, 0COOble CBOWCTBA pallMOHAIBHBIX H
UPpALMOHATIBHBIX YKCeN, apu(pMETHUECKHUE OIepaluy, a TakKe U3BJICUCHUE KOPHS HAaTypajlbHOU
CTETIeHU Ha MHOKECTBE KOMIUIEKCHBIX uncell. biaronaps mocienoBaTelbHOMY paciipeHUI0 Kpyra
HCIIOJIB3YCMbIX YHUCCI U 3BHAKOMCTBY C BO3MOYXHOCTAMHU UX NPUMCHCHUA JIA pCHICHUA PA3JIMIHBIX
3aga4 GopMHUpYyeTCsl MPECTaBIEHUE O €IUHCTBE MaTEMAaTUKU KaK HAyKU U €€ PO B IOCTPOCHUU
MoJieJIel pealbHOTO MHpa, IHUPOKO UCIOIB3YIOTCS 00001IEHIEe U KOHKPETH3 ALl

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAIM3yeTCsd Ha IMPOTSKEHUU BCEro oOydeHHs Ha
YPOBHE CpeaHero o0mero oO0pa3oBaHMsA, TIIOCKOJIBKY B KaxaoMm paszzaene [Iporpammel
MPEelyCMOTPEHO pPEIIEHUE COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydwarommecs OBJIaJE€BAaIOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHHUS PAlUOHAIBHBIX, HPPALUOHAIBHBIX, [OKA3aTEeIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPHUECKUX ypPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKkKe 3a1ad,
COACpKAIINX IapaMCTpPhI. HOHy‘IeHHI)Ie YMCHHUS IMHUPOKO HMCIIOJIB3YIOTCA IIPH HCCICAOBAHHUU
GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, MPU PEIICHUU MPHUKIAIHBIX 337a4 U 33/1a4 Ha HAXOXJICHUE
HauOOJBIIMX U HAaUMEHBIIMX 3HaueHuil ¢yHkiuu. JlaHHas comepkarenbHas JTUHUS BKIIOYAET B
ceOs1 Takke (HOPMUPOBAHHE YMEHHH BBIMOMHATH pacu€Tel 1Mo (opmynam, NpeoOdpazoOBaHHS
PaluOHAJIbHBIX, WUPPAlUOHAIBHBIX W TPUTIOHOMCTPHYCCKUX BLIpa)KCHHﬁ, a TaKXKe BI)Ipa)KeHI/II\/JI,
coJepXkalxX cTeneHu U Jorapudmbl. braronaps wu3ydeHuio anredpandyeckoro marepuaia
OPOMCXOIUT  JajibHEiIlee pa3BUTHE  AJITOPUTMHUYECKOIO U aOCTPaKTHOTO  MBILIUICHUS
oOyJaronuxcsi, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX PaCCyKJIEHUU, pabOThl ¢ CUMBOJIBHBIMHU
dbopmamu, MpeaCcTaBICHUs 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3 peKTUBHbIE MHCTPYMEHTHI Ul PEICHHs MPAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 3aja4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToanyeckass JUHUS «DyHKIUMU W TpadUKU» TECHO MEperuieTaeTcss ¢
JIPYTUMH JIMHUSIMH y9e0HOTO Kypca, MMOCKOJIBKY B KAKOM-TO CMBICIIE 3aJIa€T TMOCIIE0BATEIEHOCTh
u3ydyeHus Marepuana. M3yueHue CTENEeHHOH, MoOKa3aTenbHOM, JiorapuMuyeckoil
TPUTOHOMETPUUYECKUX (DYHKLUH, X CBOMCTB M IrpaMKOB, UCIIOJIb30BaHUE (DYHKIIUN JJIS peIIeHUs
3a/1a4 U3 IPYruxX y4eOHBIX MPEIMETOB U PEaTbHOM JKU3HU TECHO CBSI3aHO KaK C MaTEeMAaTHUYECKUM
AQHAJIM30M, TaK U C PELICHUEM YpaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE YIENISIeTCs
(OopMHPOBAHUIO YMEHHUS BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY PAa3JIMYHBIMHU BEIMUMHAMM,
UCCIIeIOBaTh NOJY4YEeHHble (YHKIMHU, CTPOUTh MX rpaduku. Martepuan 3Toi cojeprKaTelbHOM
JIMHUHW HALCJICH Ha pa3BUTUC YMeHI/Iﬁ N HAaBBIKOB, IMO3BOJIAIOMIUX BBIPpAXaTb 3aBUCUMOCTU MEKIAY
BEJIMYMHAMU B Pa3IMyHON (hopme: aHaNUTUUYECKOH, rpaduueckoil u cioBecHoi. Ero usyuenue
CHOCOOCTBYET Ppa3BUTUIO AJITOPUTMHUUYECKOT'O MBILIUIEHHUS,, CIIOCOOHOCTH K OOOOIIEHHIO H
KOHKPETHU3AI1H, UCTIOJIb30BAaHUIO aHAIOTUH.

CopnepxatenpHas auHHAA «Hadama maTeMaTHUeCKOTo aHalM3a» TO3BOJSIET CYIIECTBEHHO
paCiupUTh KPYT' KaK MaTEMAaTUYCCKUX, TaK U MPUKIAJHBIX 3a1a4, JOCTYITHBIX O6yanOIHHMCH, TakK
KaK y HUX MOSIBJIETCS BO3MOXKHOCTh CTPOUTH TpaUKH CIOXHBIX (YHKIUH, ONpEAensTh HX
HauOOJbIIME M HAaMMEHBIINE 3HAUEHHs], BBIYUCIATH IUIOMAAN GUryp u oOBEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHus mporeccoB. JlaHHas coaepkaTesibHas JHMHHUS OTKpPHIBAET HOBBIE
BO3MOXKHOCTH MTOCTPOCHUS MaTeMaTUYECKUX MOJIETeH peaJbHbIX CUTYallUi, MO3BOJISET HAXOAUTh
HaWIy4lllee pelIeHHEe B NPUKIATHBIX, B TOM YHCJIE COLMATIbHO-DKOHOMUYECKHX, 3aJadax.



3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO aHalM3a CIIOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE U HUcKyccTBe. OOydaromuecs y3HAKOT O
BBIIAIOIIUXCS Pe3yJbTaTaxX, MOJYyYEHHBIX B XOJ€ Pa3BUTUS MATEeMAaTUKH KaK HAayKu, U o0 MX
aBTOpax.

B yueOHOM Kypce «Anredpa v Hayaja MaTEMaTHYECKOTO aHAJN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJCITUPOBAHUSA, KOTOpPBIE MPU3BAHBI CIIOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MOCTPOCHHUS MOJENIeH peallbHbIX CUTYallMi, UCCIeIOBAaHUS STUX MOJENEH C IMOMOIIBIO
anmapara ainreOpbl U MaTeMaTH4YeCKOro aHajln3a, MHTEPHpPETaldd MOJyYEeHHBIX Pe3yJbTaTOB.
Takue 3agaHMsl BILIETEHbl B KaXKIbI W3 pa3fesioB MpOrpamMMbl, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO UCIOIb3YETCs IS PELeHUs IPUKIAaIHbIX 3a1a4. [Ipu pemenun peaabHbIx
MPAKTUYECKUX 3aJady oOydyaroulecs pa3BUBAIOT HaOJIONATENbHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIONb30BATh aHAIOTHIO, 0000IATh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTP TO (OPMUPOBAHHMIO HABBIKOB pEIICHUS TNPUKIATHBIX 33134
OpraHu3yercss B TIpollecce H3Y4YeHHsT BCEX TeM YydeOHOro Kypca «Anrebpa u Havana
MaTeMaTHUYECKOTO aHaIIu3a.

Ha u3ydenue yue6HOro Kypca «Anredpa v Hayaia MaTeMaTH4ecKoro aHaian3a» B 11 kiacce
— 136 gacoB (4 4aca B HEZIETIO).

2. Pabouas mporpamma y4yeOHOro kypca «l'eomerpus» s oOywaromuxcs 11 kimacca
pa3paboTana Ha ocHOBe DeiepanbHOro rocyAapCTBEHHOr0 00pa3oBaTeIbHOTO CTAaHIaPTa CPEAHETO
oOmiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, H TPaJAULMA POCCUKCKOro oOpazoBanus. Peanmuzamus
IIPOTPaMMBbI 00ECTIEYHBAET OBJIAJCHNE KIFOYEBBIMHI KOMITETCHIIUSMH, COCTABIISIOIIMMH OCHOBY IS
CaMOpPAa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U
MIO3HABATEJLHOTO Pa3BUTHSI TMUYHOCTH 00YJaOLIUXCS.

BaxxHocth yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpeaHero oOumiero o0pa3oBaHUA
00yCJIOBJIEHa MPAaKTUYECKONW 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pEe3ylbTaTOB
0o0y4eHMsI TE€OMETPHM B HAalpaBJIEHUH JMYHOCTHOTO Pa3BUTHUS OOydaromuxcs, (GpopMupoBaHH
(GYHKIMOHAJIBHONH MaTeMaTHYeCKOW TI'paMOTHOCTH, H3YYEHHUsS JAPYrMX Y4YeOHBIX JUCIUIUIUH.
PasButne y oOyuwatommxcs NpaBUIbHBIX MPEACTABICHUNH O CYIIHOCTH M MPOMCXO0KJIEHUU
F€OMETPUUECKUX a0CTpaKIMH, COOTHOILIEHUU PEATbHOTO U HAEATBHOI0, XapaKTepe OTPaKEeHUs
MaTEMaTUYECKON HAayKOW SIBJIEHMM M IPOLIECCOB PEAJbHOIO MUPA, MECTE I€OMETPUHU B CHCTEME
HaYK ¥ POJIM MaTeMaTHYECKOr0 MOJICIIMPOBAHMS B HAYYHOM IIO3HAHUU U B ITPAKTUKE CLIOCOOCTBYET
(GOpMHUPOBAHHIO HAyYHOTO MHPOBO33PEHMSI y4yallMXcsd, a TakKKe KadeCTB MBIIUICHMUS,
HEOOXOIUMBIX JIJIS a/laliTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBIsieTCs OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHEro OOIIEro
o0pa3oBaHus, TaK Kak 00ECHeuMBAeT BO3MOXKHOCTb M3YYEHHUs KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe mMelieHne, GOpMUPyEMOE MPU N3ydEeHUN 00YIArOIITUMUCS TTOHATUHHBIX OCHOB
TEOMETPHUH U MTOCTPOCHHUHU LIETIOYKHU JIOTUYECKUX YTBEPKICHHUHN B XOJ€E PELIEHUS] TEOMETPHUUECKUX
3a/a4, YMEHHUE BBIIBUraTh M OIPOBEpPraTb TUIIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IPH
pellIeHnH 3a]a4 eCTECTBEHHO-HAyYHOT0 LIUKJIA, B YAaCTHOCTHU U3 Kypca QU3HKH.

YMeHue opueHTHPOBATHCSA B MMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCeX 00IacTIX
JesITeIbHOCTH YenoBeka. OpueHTalus yelloBeKa BO BPEMEHH U MPOCTPaHCTBE — HEO0OXOMMOe
YCIIOBHE €r0 COLMANBHOrO OBITH, (hopMa OTPaKEHHUSI OKPY>KAIOILIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO MPeoOpazoBaHus AeUCTBUTENbHOCTH. OneprpoBaHie MPOCTPAHCTBEHHBIMU
o0Opa3amMu 00BbEIMHSAET pa3Hble BUABI Y4eOHON M TPYAOBOH AEATEIbHOCTH, SIBISIETCS OJHUM M3
poecCHOHANBHO BaKHBIX KauecTB, IOATOMY aKTyajbHa 3a7ada GOpMUPOBAHUS Y O0yUJaIOUINXCS



MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTU OOpPA3HOIO MBIIUIEHUS! — CYHIECTBEHHOIO
KOMIIOHEHTA B TIOJIFOTOBKE K MPAKTUYECKON AESITEILHOCTH IO MHOTUM HaIpPaBICHUSM.

L{enb ocBOCHMSI MpOrpamMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 06a30BOM YPOBHE OOY4CHUS —
001eo0pa3oBaTeIbHOE H  OOIIEKYJIBTYPHOE pa3BUTHE OOYyYaAIOIIHUXCA Yepe3 oOecredycHue
BO3MOXXHOCTH TNPHOOPETEHUS U HCIOJIb30BAHHUS CHUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
JIEHCTBUH, crieu(UIHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJOHKCHUSI 00pa30BaHUS T10
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAaHHEM I€OMETPHH.

[Tporpamma o reomeTpuu Ha 0230BOM YpOBHE MpeAHA3HAUCHA [T 00YYarOIINXCsl CpeaHel
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUH HAa YpPOBHE OCHOBHOIO OOIIEro
obOpa3oBanus. Takum oOpazom, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTEeMaTHYECKUE YMEHHUS, CBSI3aHHBIC CO CIEIU(PUKON TeOMETPUU U HEOOXOAUMBIC JIJIS KU3HU B
coBpeMeHHOM ob1iectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YUHUTh I€OMETpHIO OoJee
rIyOOKO, €cnu B JajbHeHIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
pohecCuOHATILHON e TENbHOCTH.

JlocTkeHre el OCBOCHUS MPOrpaMMBbl 00ECIIEYMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3agau. [IpuopurerHbIME 3a1ayamMu ocBoeHus Kypca «I['eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

e (opmupoBaHue MpeACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYPBI 1 OCO3HAHUE

e€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHue MpeICTaBICHIS 0 MHOTOTPAHHHUKAX M TeJlaX BPAIlIeHUs KaK O BayKHEHIIINX
MaTEeMATHYECKUX MOJICISIX, TO3BOJISIOMIMX OIMUCHIBATh W W3y4aTh pa3HbBIC SBICHUS
OKPY’KaIOIIEeTo MUPA;

e (dopMupoBaHHE YMEHHUsS DPACIO3HABATH HAa YEPTEKAX, MOJACISIX M B PEATbHOM MHPE
MHOTOTPAHHWKH ¥ TeJIa BPaICHHUSI,

® OBJIQJICHWE METOJaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha  HM300paKEHUSX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHHE YMEHUS ONEPHPOBATH OCHOBHBIMH TIOHATHUSMHU O MHOTOTPAaHHHWKAX W
TeNax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMUPOBAHUE YMEHUS
MPOBOAWTHL  HECJOXHBIE  JOKA3aTENbHBIE  PAacCyKICHHS B  XOAE  peIIeHUS
CTEpEeOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIEP KaHUEM;

® pa3BUTHE UWHTEIJIEKTyallbHBIX W  TBOPYECKMX  CIOCOOHOCTEH  O0ydarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS;

e (QopmupoBanue (QYHKIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: yMEHHUE
pacrio3HaBaTh MPOSBICHUSI TE€OMETPUIECKHUX TOHITHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pCATbHBIX JKU3HEHHBIX CHTYAIlUSAX W TP HW3YYCHUU JAPYTUX Y4IeOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTeW, (OopMynmHpoBaTh HX Ha SI3bIKE
TEOMETPUH W  CO3/1aBaTh TEOMETPUYECKHE MOJAENH, MPUMEHSITh OCBOCHHBIN
TCOMETPHUSCKHAN  ammmapar i PelIeHUs MPaKTUKO-OPUCHTHPOBAHHBIX  3ajad,
WHTEPIPETHPOBATH M OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTIUYHUTENBHON 0COOEHHOCTHIO MTPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYpC CTEPEOMETPUH B
Hayvaje ero M3y4eHHus 3a/1ay, peliaeMblX Ha YPOBHE MHTYHUTHBHOTO MO3HAHUS, U OMPEAcIEHHBIM
o0pa3oMm opraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO H
MPOCTPAHCTBEHHOTO  MBINUICHHS, CTUMYJHPYET MPOTCKaHWE WHTYUTHUBHBIX  IPOIIECCOB,
MOTHBHPYET K JATbHEHIIIEMY U3YICHHIO IPEMETA.

[Ipenmourenue OTHAETCS HATNIAIHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHUS, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh IPEAMETHO-TIPAKTHICCKON



JEeATEIBHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX NIPEICTABICHUN Y yYalllUXCsl B Kypce CTEpEOMETPUHU
INPOBOJIUTCS 3a CUET pEIICHUs 3aJad Ha CO3/IaHUE IPOCTPAHCTBEHHBIX 00pa3oB M 33734 Ha
OIEpUPOBAHUE IPOCTPAHCTBEHHBIMU oOOpazamu. Co3gaHue oOpas3a IMPOBOAUTCS C ONOPOM Ha
HarJsIIHOCTh, @ ONIEPUPOBAaHUE 00pa30M — B YCIIOBUSAX OTBJIEYEHUS OT HAIVIJHOCTH, MBICICHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHoBHBIE  cofepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kkmaccax:
«MHororpanHukmn», «IIpsAMble U INIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpAMHATHI B MPOCTPAHCTBEY». DOPMUPOBAHUE JIOTHYECKUX YMEHHUI PaCIpelesseTcss HE TOIbKO
II0 CO/IEPKaTENbHBIM JIMHUSAM, HO U 110 FOaM 00y4€HUs Ha YPOBHE CPEeJHEr0 0011ero o0pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJlbTaTaM OCBOCHHUS
paboueil mporpamMmebl, pacrpeaesIEHHBIM 110 rojlaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAJICHHE T€OMETPUUECKMMHU IOHATHSAMU U HaBbIKAMU OCYILIECTBIISIIOCH [TOCIIE10BATEIbHO
U TOCTYyNaTelbHO, C COOJIIOJJICHHMEM IPUHIMIIA MPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMS
BKJTIOYAJICh B OOIIYI0 CHCTEMY I€OMETPUYECKHX NPEICTABICHHN OOydYalOMIMXCsl, pacUIupsis U
yriryomsisi e€, 00pasysi MpOYHbIE MHOYKECTBEHHBIE CBS3H.

Ha n3ydenue reomerpuu oTBoauTCs 2 yaca B Hezenmto B 11 kimacce, Bcero 3a rojy o0y4eHus -
68 y4eOHBIX 4acoB
COJEPXAHUE OBYUYEHUA

@yHKIMU U TpaduKu

I'papux komnozunuu ¢yHkumid. I'eomerpudeckue oOpa3bl ypaBHEHHUH M HEpPaBEHCTB Ha
KOOPAMHATHOH INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

['paduueckue MeTobI pellieHUs] YpaBHEHUN U HepaBeHCTB. [ paduueckre MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpagukoB (QyHKIUI A7 HCCIEIOBaHMS IPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Havana maTemaTnueckoro anaumsa

HenpepbiBable QyHKIMM U UX cBoiicTBa. CBoiicTBa (PYHKIMII HENPEPHIBHBIX HA OTpE3Ke.
Meton uHTEpBAIOB Ul peLIeHUs] HepaBeHCTB. [I[puMeHeHne cBOMCTB HeNpephIBHBIX (YHKIUN JUIs
pelieHus 3a1ad.

[lepBas u BTOpas mpousBoAHbie QyHKIMU. OnpeneneHne, TeOMETpPUIECKU U PpU3nIecKuii
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BosHbIE 1eMeHTapHBIX GyHKIUN. [Ipor3BOIHAS CYyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMIO3UINH (YHKIIHH.

[IpumeHeHre MPOU3BOIHON K MCCIIEJOBaHUIO (QYHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMH Ha OTpe3Ke.

[TprMeHeHne IPOU3BOIHOM AJIs HAXOKCHHS HAaWIY4ILEero peieHns B IPUKIAIHbIX 3a1a4ax,
JUTSL OIIPENIENIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysIon Win rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3JI€MEHTApHBIX
¢ynkuunit. [IpaBuna Hax0XI€HUS IEPBOOOPA3HBIX.

WuTerpain. I'eomeTpudeckuii cMbICI HHTErpana. BerancineHue onpeaenéHHOro MHTerpasia 1o
dbopmyne Herotona-Jleitoaua.

[IpumeHeHrne wuHTErpana [Uisi HaXOXKIEHHUS IUIOIMIanedl IUIOCKUX ¢uryp u o0bEMOB
TEOMETPUYECKUX TEIL.

VYpaBHEHMS U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YPABHCHHU M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIeNCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.



OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHECHUH C TOMOIIBI0 TPUTOHOMETPHUECKOU
OKpYXKHOCTH. Pelienrne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUsI CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX, UPPALlUOHATIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTPaMHu.

[TpuMeHeHHe ypaBHEHUI, CCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTUYEeCKHUX 3a/1a4 U 3a/1a4
U3 Pa3JIMYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU, HHTEPIIPETALUs IOJyY€HHBIX PE3YyIbTaTOB.

BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE

Bekrop Ha mutockocTd U B npocTpaHcTBe. CII0KEHUE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIAHApHBIM BekTopaMm. IIpaBumiio
napaiuenenunena. Penienue 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPABUJI JICHCTBUN C BEKTOpaMH.
IIpssMmoyrosbHas cucrema KoopauHar B npocrpancTse. Koopaunats! Bektopa. [Ipocreiimme 3axaun
B KOOpJMHAaTax. YToa Mexay Bekropamu. CKasipHOE IIPOU3BEIeHNE BEKTOPOB. Briunciienue yrios
MEXIYy HpSAMBIMH M  IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA HpU  PELICHUU
reOMEeTPUYECKUX 3a/1ay.

Tena BpameHnus

[wmHaprYecKass TMOBEPXHOCTh, OOpa3ylollue MHIMHIPUYECKOH IOBEPXHOCTH, OCh
WIMHAPUYECKOH moBepxHocTH. Llunuuap: ocHoBaHMs M OOKOBas MOBEPXHOCTb, 0Opasyrouas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTh, OOpa3yrollde KOHWYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHU4ecKkoi nosepxHocTu. KoHyc: ocHOBaHME U BepllMHa, 00pa3yroliasi U 0Cbh; IJI0MAaAb OOKOBOI
U TIOJIHOM IMOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylollue M BbICOTA; OCHOBaHHMS U OOKOBas
MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IUIOMAAb MOBEpXHOCTU cdephl. Bzanmuoe
pacrojiokeHue cepbl U MI0CKOCTH; KacaTellbHas II0CKOCTh K cdepe; Mmioanb chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BépTka MIIMHAPa U KOHYCA.

KomOuHammu ten BpamieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIN OKOJIO Cepsl;
cdepa, BiMcaHHast B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHHS.

[Tonsitue 00 o00béme. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00bEME
OPSMOYTOJIBHOTO Mapajulesienumesaa u cieacTBus u3 He€. O0béM nuinuHapa, Konyca. O0bEM 1mapa
U TUIOMIA b CheEpBHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOHIAISIMHU IOBEPXHOCTEH,
00BEMaMHU TOOO0HBIX TEJI.

Ceuennss nmiaMHApa (MapavieIbHO W MEPIEeHAMKYISIPHO OCH), CEYeHHMS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJAIIee Yepe3 BepIInHY), CEUeHHUS IIapa.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA MATEMATUKA
(BKIITFOYAS AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUIO)
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3VIJIbTATHI

1) rpa>k1aHCKOTO BOCTIUTAHMUS:

c()OPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMU  OOy4yalomerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHUHCKOrO OOIIeCcTBa, MPEICTaBICHUE O MaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBJICHHM, MPOLENYyp TPaXXIaHCKOro OOIIecTBa



(BBIOOpHBI, OMPOCHI U JPYroe), yMEHHE B3aUMOJEHUCTBOBATh C COIMAIbHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTpUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON TPa’kJAaHCKON MICHTHUYHOCTH, YBaXEHHS K MPOLLIOMY U
HACTOSIIIEMY POCCUMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSAM POCCHMCKUX
MAaTeMaTUKOB U POCCUICKON MaTeMaTUYECKOM IKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHUN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHHE TYXOBHBIX [IEHHOCTEH POCCUICKOro Hapoia, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, ITUUECKOT0 MOBEACHUS, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKH
U JCSTEIBHOCTBIO YUEHOTO, OCO3HAHUE JIMUHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyAyIIEro;

4) 5CTEeTHUUYECKOTO BOCTIUTAHUSA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUYAsl 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aa4, PEIICHUM, PacCyXIEHUW, BOCHPUHUMYMBOCTh K MATEMAaTHYECKUM acCIeKTam
pa3JIMYHBIX BUJIOB HCKYCCTBA,

5) pusnueckoro BocruTaHUS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEpEcax 3J0POBOTO U
Oe3omacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3J0pPOBOEC MTUTAHHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHU U OTIbIXA, PETYyJIsIpHAs GU3HUYECKasi aKTUBHOCTH ), (pr3udeckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON JAESATENbHOCTHIO;

6) TPyZIOBOTO BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHWE IICHHOCTH TPYIOJIOOHsS, HHTEPEC K Pa3IudHbIM chepam
NpOPECCUOHAIBHON JIESITEIbHOCTH, CBSI3AHHBIM C MAaTEMAaTHKON U €€ MPUIIOKECHHSIMHU, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBIOOp OYAyIIel mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
TUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEW YKM3HU, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/ad
MaTeMaTU4YeCKOW HAIMPaBJICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIbTYphl, TOHUMAaHHE BIHUSHUS COI[HAIBHO-
SKOHOMHUYECKUX TMPOIECCOB HAa COCTOSIHUE TMPUPOJHONM M COIMATIBHOM Cpeibl, OCO3HAHHE
M100aTBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUEHTAIUS Ha IPUMEHEHHE MaTeMaTUYECKUX
3HaHMM [T pEHICHUs 3a/1a4 B 00J1aCTU OKPYXKAIOUIEH cpepbl, TUIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH
MX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEN CPebl;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMSI:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHKH, TOHUMAaHHE MaTEMaTHUECKON HayKU Kak c(pephl 4eIoBeUeCKOU
JIeATETbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTH 7151 pa3BUTHUS LIUBUIIU3ALIMH, OBJIAJICHUE I3BIKOM
MaTeMaTUKd W MaTEeMaTHYECKON KyJIbTypod KakK CpEACTBOM IIO3HAHHWS MHpPA, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEN0BATEIBCKYIO ICSITEIIbHOCTh WHINBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

[To3HaBaTenbHBIE YHUBEpCANIbHBIE yueOHbIE AEHCTBHS

bazoBrie moruueckue AeMCTBUS:

BBISIBIISITH U XapaKTePU30BaTh CYIIECTBEHHBIC TNPU3HAKKM MATEMAaTHUYECKUX OOBEKTOB,
MOHSTUH, OTHOIICHUIA MEX Y MMOHATUSIMH, (POPMYTUPOBATH ONIPEICTICHHUS TIOHIATHI, yCTaHABINBATh
CYIIIECTBCHHBIM MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUSI 11 00OOIIEHUS U CpaBHEHUS, KPUTECPUH
MPOBOJMMOI0 aHAJIN34;



BOCIIPUHUMATh, (OpPMYIHpOBaTh U NPeoOpa3oBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpUIIATENIbHbIC, MHINYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBIABIISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpEuMs B (akTax,
JTAHHBIX, HAOTIOICHUSX U YTBEPKICHUSX, PEAJiaraTb KPUTEPUH I BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MIPOBOAMUTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHHH (MIPSAMBIE U OT
MPOTUBHOIO), BBICTpAaWBaTh AaPryMEHTAllUI0, MPUBOAUTH MpPUMEPhl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh crioco0 pemieHust yd4eOHO! 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCcKue AeWCTBUS:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKHI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOTIPOCH, (UKCUPYIOIIME TPOTUBOpPEYHE, MNpOoOIeMy, YyCTaHABIMBAaTh HCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOAWTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SBICHHS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEHN MEXIly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (POPMYITUPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yjibTaTaM IMPOBEIEHHOTO
HaAOIIO/IEHUS, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYyYEHHBIX PE3yJbTAaTOB, BHIBOJOB U
000011IeHHI;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MTPOIECCA, & TAKXKE BBIIBUTATH MIPEITOIOKEHHS O €TO
pPa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ota ¢ uadopmarnueii:

BBISBJISITH JAePUIMTE WHPOPMAITUH, JAaHHBIX, HEOOXOJIUMBIX ISl OTBETa HA BOIIPOC W JUIS
pelIeHs 3a/1a9u;

BbIOMpaTh MHGOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  TUIIOB, aHAIM3UPOBATH,
CHUCTEeMAaTU3UpPOBaTh W HHTEPIPETUPOBATh HH(MOpPMALMIO pPA3NUYHBIX BUJIOB U (opm
NIPEICTaBIICHHUS;

CTPYKTYPHUPOBATh WHPOPMALIUIO, MIPEJCTABIATE €€ B pa3IUUHBIX (hopMax, WILTIOCTPUPOBATH
rpadu4ecKu;

OIICHUBATh HAIEKHOCTh HUH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE IeHCTBUS

OO1eHue:

BOCIIPUHUMATh ¥ (OPMYJIMPOBATh CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMHU U IICISIMH
06HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX U IIMCBMECHHBIX TEKCTax,
aBaTh MMOSICHECHUS 110 XO)Iy peHICHI/ISI 3aga4u, KOMMeHTI/IpOBaTB HOJ'Iy‘-ICHHBIﬁ pezynLTaT;

B XO0Ji¢ OOCYXJCHHS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMON TEMbI, MPOOJIEMBI,
pemaeMoil 3aau, BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOMCK PEIICHHS, COMOCTAaBJIATH CBOU
CY)K}IeHI/IH C CY)K)ICHI/IHMI/I JIpyFI/IX y‘IaCTHI/IKOB Jquaiora, O6Hap}I)KI/IBaTI) paSJ’II/I‘II/Ie U CXOICTBO
MO3HIINI, B KOPPEKTHOH (hopme HOpMYyTHPOBATh Pa3HOTIACHS, CBOU BO3PAXKECHHUS;

NPE/CTaBIIATh PE3yJIbTaThl PEIICHUS 3aJaud, SKCICPUMEHTA, HCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (hopMaT BBHICTYIUICHUS C YUETOM 3aj1au MPE3CHTAIUN U 0COOCHHOCTEH
ayJIUTOPHUH.

PerynstuBHbIe yHUBEpCalbHbIE ydeOHbIE TEHCTBUS



Camoopranu3zanusi:

COCTaBIISITh TUIAH, alNTOPUTM PEIICHUS 3aJa4d, BBIOMPATH CHOCOO pEIIeHUS C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(DOPMALIUY.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN UHTEIIEKT:

BJIQJICTh HaBBIKAMU ITO3HABATEIHHON PEIICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUHN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKol 3a/1auu;

NPEeIBUIETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHKHYTH IpPH PEHICHUH 3aJa4d, BHOCHUTD
KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJTU U YCIOBUIM, OOBSACHATH MPUUYUHBI TOCTHXKEHUS
WIM HEIOCTIKEHHUS pe3yJlbTaTOB JEATEIbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

CoBmecTHas ACSITEIBHOCTD:

MOHMMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIUBUAYAIbHONH pabOTHI MpH
pelieHny y4yeOHBIX 3a/Jay, MPUHUMATh 1eJb COBMECTHOM JI€ATENbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPAaOOTHI, paclpeiessiTh BHABI padOT, IOroBapUBATHCS, OOCYKIATh
MIPOILIeCC U PE3yIbTaT paboThl, 0000IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0O0CyxkaeHHs, OOMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» U MHBIE), BHIIOJIHATH CBOKO YaCTh pAOOTHI U KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTHUMHU
YJeHaMH KOMAaHJbI, OIIEHHWBAaTh KAaue€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

I[TPEAMETHBIE PE3YJIBTATEI

K koniy oOyuenuss B 11 kiacce oOydaromuiicsi MOJIYyYUT CIEAYIOIIUME TNPEAMETHbBIE
pe3yibTaThl MO OTAENbHBIM TeMaM pabouell mporpaMMbl yueOHOro Kypca «Anredpa M Hayana
MaTeMaTHYECKOr0 aHAJIN3a»:

@yHKIMH U TpadUKH:

CBOOOZHO OMNEpUPOBATH MOHATHUAMHU: (YHKIUS, CHOCOOBI 3amaHusl (YHKIUHU, B3aWMHO
oOpaTHble (QYHKIUHM, KOMIO3UIMS (GYHKUMN, TpaduK (QYHKIUH, BBINOIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTIEPHPOBATH TOHATHUSMH: OOJIACTh OINPENCICHUS W MHOXXECTBO 3HAYCHHU
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEPUPOBATh TOHATUAMHU: UYETHBIE W HEYETHBIE (YHKLIUHU, NEPUOIUYECKUE
(GYyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MaKCUMyMbl M MHHUMYMbI (DYHKIIUH,
HanOoJIbIIIee M HAaWMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: CTETICHHAs (YHKIUS C HATypaJbHBIM M IEITBIM
nokasareseM, rpauk cTeneHHON (QYHKIIMK C HaTypaJbHBIM U IEJIBIM MoKa3aTeseM, rpapuk KOpH
N-o#f cTeneHu Kak pyHKIMH 0OpaTHON CTENEeHU C HATYpaJbHBIM ITOKa3aTelIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTWYHAas W APOOHO-TMHEHHas (YHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO OIEpHPOBATh MOHATHAMM: IOKa3aTeldbHas W Jorapudmuyeckas (yHKIHMH, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX I'padUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOJTHO OIEPUPOBATh IMOHATUAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTb, ONpEACICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;



UCIONIb30BaTh TIpaduku (YHKIUM UIS HCCIEAO0BaHUS TPOLIECCOB W 3aBUCUMOCTEH MpH
pelIieHrr 3a7ad U3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON >KM3HH, BhIpaxarh (Gopmynamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

CTPOUTH TpaQUKU KOMIIO3ULUU (PYHKIHMH C MOMOIIBIO AJIEMEHTAapHOIO HCCIEAOBAHUA U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHI;

CTPOUTH TeOMETpHUYECKre 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIMHATHOM MIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUU JJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Hayana maremaTnyeckoro aHaiusa:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuMeTHUecKass M TeOMETpPHUYECKash MpOrpeccHs,
OeckoHeuHO yOBIBarolIasi TEOMETPHUECKAs MPOrPECCHs, JTUHEHHBIM M SKCIOHEHIMAIbHBIN POCT,
dbopMyIa CI0KHBIX POLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

MCII0JIb30BATh MIPOTPECCUU AJI PELICHUS PEAVIbHBIX 3a/a4 IPUKIIaJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH  MOHATUSIMM:  IIOCIENOBATEIBHOCTb,  CIOCOOBI  3aJaHUs
[I0CJI€I0BATENbHOCTEN, MOHOTOHHBIE U OTPaHMUYEHHBIE M1OCIIE0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOKJCHHS] MATEMaTUYECKOTO aHAIM3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMEpUPOBATH MOHITHSIMH: HENPEpbIBHbIE (YHKIMHM, TOYKH pa3pbiBa rpaduxa
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OIEPHPOBATH TOHATHEM: (YHKIHSA, HENpephiBHAsS Ha OTpPE3Ke, NPUMEHSThH
CBOICTBa HEMIPEPHIBHBIX (DYHKIIH JJIsl pEIICHUS 3a]1a4;

CBOOOHO ONEPUPOBATH MOHATUSAMU: TIEPBasi U BTOpasi MPOU3BOAHbIC (DYHKIUU, KacaTeIbHas
K rpaduKy HyHKIHH;

BBIYHUCIISTH IPOU3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3UITUH BYX (DYHKIIHIA,
3HATh MIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINNA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHUs 3a/1au.

MCIIOJIb30BAaTh MPOU3BOIHYIO I HCCIEA0BAaHNS (YHKIIMM HA MOHOTOHHOCTb ¥ 9KCTPEMYMBI;

HAXOJUTh HauOoJbIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

MCII0JIB30BaTh MTPOU3BOAHYIO JIJIsl HAXOKICHUS HAUTYUIIEro PEIICeHUs] B TPUKIIAAHBIX, B TOM
4HCIIe COLMAIbHO-OKOHOMMUYECKHUX, 3aJa4ax, AJIs ONpPeNeTIeHHs] CKOPOCTH M YyCKOPEHHS Ipolecca,
3a1aHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: NEPBOOOpPA3Hasi, ONpeAEIEHHBI NHTETpall, HAXOIUTh
NepBOOOpA3HbIE HJIEMEHTApPHbIX (YHKUMH M BBIYMCIATH HHTErpan mno ¢opmyine HproToHa-
JleliOHMIA;

HAXOJUTh IJIOLAAN MIOCKUX (UTYP U 0OBEMBI TEJ C MOMOLIBI0 HHTETpalIa;

UMETh NPEJCTaBICHHE O MaTeMaTUYeCKOM MOJEIMPOBAHUM Ha MpPHUMEPE COCTaBJICHHS
muddepeHIMaTbHBIX YPaBHEHHUI;

peuath NMPUKIAJHbIE 337a4d, B TOM YHUCIE COLUAIBbHO-3KOHOMUYECKOTO M (PU3UYECKOTro
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaJIn3a.

VYpaBHEHHS 1 HEPABEHCTBA!

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IM4HbIE METOJbl PEIICHUs palMOHAIbHBIX M JAPOOHO-pAllMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHNs] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: MHOTOWIEH OT OJHOW MEepPEeMEHHOH, MHOTOYJIEH C
HEeNbIMUA KO3 UIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTH JIeJICHHE MHOTOUWJIEHa HA MHOTOWJICH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemienus 3aaay;

CBOOOJHO OMEpUpOBaTh MOHATHSAMH: CHUCTEeMa JIMHEWHBIX ypaBHEHHW, MaTpula,
ONpeAeUTEeNh MATPULBI 2 X 2 W €ro TeOMETPUYECKHUA CMBICI, MCIOJIb30BaTh CBOMCTBA



onpenenuTens 2 X 2 s BBIYMCIEHUS €ro 3HA4Y€HUs, MPUMEHATh ONpPENeIUTeNu IS pelIeHUs
CHCTEMBl JIMHEHHBIX ypaBHEHUH, MOJEIMPOBATH pEAbHBIE CHTYallUd C MOMOINBIO CHCTEMBI
JMHEWHBIX ypaBHEHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJICTH C IIOMOIIBIO MaTPHI] ¥ OTIPE/ICTUTENCH,
UHTEPIPETUPOBATH MMOTYYECHHBIN pPe3ylbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUII ¢ KOPHSIMHU ISl peoOpa3oBaHus BIPAKEHHUIA;

BBIMOJIHATh ~ MPEOOpa30BaHUSI  YHUCIOBBIX  BBIPAKEHHH, COAEPIKAIIMX  CTEMEHH C
palOHATIBLHBIM ITOKa3aTeNeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i mpeodpa3oBaHUs Jorapu(PpMUUECKUX BBIPAXKECHUM;

CBOOOAHO  ONEpUpOBaTh  TOHATUSAMHU:  HMPPALMOHANbHBIE,  TOKa3aTellbHble U
Jorapu(pMHUUECKUE YPAaBHEHHS, HAXOJUTh UX PEIICHUS C TIOMOIIHI0 PABHOCHIIBHBIX MIEPEX0/I0B MU
OCYILECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMeTpuueckue  (opmysnasl  ans  npeoOpa3zoBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHU;

CBOOOJTHO ~ ONEPHPOBATH IMOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPUMEHSTH
HE00X0uMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJIEJIMPOBATh pealIbHbIC CUTYAIlNU Ha S3bIKE alreOphl, COCTABIIATH BHIPAKEHHS, YpaBHEHUS,
HEPAaBEHCTBAa IO YCJOBHMIO 3a/layl, HUCCIIEOBaThb MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
anmnapara ajreopsl.

CBOOOJHO  ONEpPHpPOBATH  MOHATUSAMH:  HMPpPAlMOHANbHBIC,  ITIOKa3aTeNbHbIE U
norapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPU PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHNUS,

CBOOOJTHO OINEPHPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HE00X0uMBbIe (POPMYITBI TSl PEIICHHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEepUpOBaTh MOHATHSMM: CHUCTEMAa M COBOKYIHOCTh YPaBHEHHH M HEpaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CHUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHUsI CUCTEMbl U COBOKYITHOCTEH
palMOHANBHBIX, HMPPAMOHANBHBIX, TIOKAa3aTelNbHBIX W JIOTApU(PMHUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemate paluoOHallbHbIe, HppaloOHaNbHBIE, I[OKa3aTelabHble, JOorapu@MUUecKue U
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKalllie MOAYIIH U TapaMeTphl;

NPUMEHSATH Tpadudeckre METO bl ISl PEIICHHs] YPaBHEHUH 1 HEPABEHCTB, a TAKXKe 3aj1ad C
napamMeTpamu;

MOJIETTUPOBATh pealIbHbIE CUTYAIlMU Ha S3bIKE alreOphl, COCTABIATH BHIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA M MX CHCTEMbl IO YCJOBUIO 3aJlaud, HCCJIEAOBaTh IOCTPOCHHBIE MOJEIHU C
UCTIOJIb30BaHUEM armnapaTa ainreOpsl, HHTEPIPETUPOBATH IMOYUYSHHBIN pe3ybTar.

[To reomerpuun:OnepupoBaTh MOHATHAMH: IWIMHAPUYECKAsT MOBEPXHOCTh, 00pa3yroIIne
WIMHAPUYECKONW MOBEPXHOCTH; WINHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yrole KOHMUECKON
MOBEPXHOCTH, KOHYC; chepruieckas MOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMHU: IIAPOBOM CEIMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUIOIMAAM TIOBEPXHOCTEH TEN BpAIleHUsl, TEOMETPHUECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh NOHATHAMU: MHOTOTDAHHUK, BIIMCAHHBIHN B chepy U OMHCaHHBIN OKOJIO CephI;
cdepa, BliMcaHHAasi B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS.

BbaucasTh COOTHOIIEHHS MEXAY TUIOIMIAIIMU TOBEpXHOCTEH M 00bEMaMU MOTIOOHBIX TEl.



N300paxkaTh u3yuaemble (UIYpbl OT PYKM U C TPUMEHEHHEM HPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) TNIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUA
CBEpXY, cOOKY, CHU3Y; CTPOUTh CEYEHHUs TeJl BPaIllCHUs.

W3BnekaTb, UHTEPIPETUPOBATh M IPeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOIHATE NEHCTBUA CIOXKEHHUS BEKTOPOB, BBIYMTAHNUS BEKTOPOB M YMHOXKECHHSI BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

IIpuMeHATh paBUIIO NapaJuIeICINIIEIA.

OnepupoBaTh MNOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXKIY BEKTOPAMH, CKaJIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymmMy BEKTOPOB M NPOU3BEICHHUE BEKTOPA HA YHUCIIO, YTOJI MEXAY BEKTOPaMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAHUHAT.

[TIpumensaTs reomerpuueckue (axkTbl UIs  pELIeHUs CTEPEOMETPUUYECKHUX  3ajad,
MPEIOIararoIIuX HECKOJIBKO [Iar0B PEIIECHHs, €CIIH YCIOBHSI IPUMEHEHUS 33aHbI B IBHOU opMme.

Pemars HpOCTCfIHIPIG TCOMCTPHUICCKUC 3ajadi Ha IMPUMCHCHHUC BCKTOPHO-KOOPAMHATHOI'O
METOJa.

Pemars 3amaum Ha J0KAa3aTeIbCTBO MAaTEMAaTUYECKUMX OTHOLIEHUH M HaXO0XKIEHUE
TCOMECTPHUICCKUX BCJIWYHUH I10 06pa3uaM HJIN aJIrOpuT™MaM, IMPUMCHAA H3BCCTHBIC MCTOABI ITPH
PCIICHHU CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4.

IIpuMeHATH INpOCTEHIINE IMPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauT, NTpPUMEPBI MATEMATHYECKMX 3aKOHOMEPHOCTEM B IPUPOJAE U  KU3HH,
pacrio3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh TOJIydeHHBbIE 3HAHUA Ha IPAKTUKE: aHAJIU3UPOBATH PEAJbHBIC CUTYallUd U
NPUMEHATh  U3YYCHHBIE  IOHATUA B IIPOLECCE  IOMCKA  PELICHHS  MaTeMaTHYeCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJCIHPOBATH pEATbHBIC CUTYallMM Ha S3BIKE TEOMETPHH,
HCCJIEN0BATh TMOCTPOCHHBIE MOJEIM C HCIOJIB30BAHMEM TI'E€OMETPUUYECKHX IOHATHH M TEOPEM,
amnmapara ajireOpbl; pelaTh NPaKTHUECKUE 3a]1aui, CBSI3aHHbIE ¢ HAXOXKAEHUEM I'eOMETPHUYECKUX
BEIINYMH.
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