AHHOTAIIUA K PABOYE ITPOTPAMME
«MareMaTHKa: anreﬁpa 1 Ha4d/la MAaTeMaAaTHYeCKOro dHd/iu3ad, reoOMeTpusa»
11 KVTIACC

HopmaTnBHO — mpaBoBbIe 0OCHOBaHUsA Pa3padoTKu paboueil MporpamMmel

Pabouast mporpamMmMa cocTapJieHa B COOTBeTCTBUU ¢ PesiepaibHBIM 3aKOHOM OT 29 fiekabpst
2012 1. Ne 273-®3 «0O6 obpasoBanuu B Poccutickoii ®Pepepaiyn», TpeOOBaHUAMU
tenepasbHOrO TOCYAAPCTBEHHOT0 00pa3oBaTeIbHOTO CTaHAapTa cpefHero obiero obpa3oBaHus
YTBEP)KJEHHOr0 mnpuKa3oM MuHmnpocBeljenuss or 31 mas 2021 r. Ne 287, denepanbHOi
obOpa3oBaTe/lbHOM TIPOrpaMMOM CpefHero o0Iero o0pa3oBaHus, YTBEP)KIEHHOW TPHUKA30M
MunnpocBemienss ot 18.05.2023 Ne 371 Ha OCHOBe OCHOBHOH 001je00pa3oBaTeTbHOM
rporpaMMel cpefiHero obOiero obpasoanuss MAQY «JIuteit Ne5», Ha ocHOBe DefepasbHOM
paboueii mporpamMmbl M0 yuebHOMy TipeaMmeTy «MaTteMaTHKa: anrebpa W Hawana
MareMaTU4yeCcKoro aHauusa, reometpus» s 10 — 11 knaccos.

[Inanupyemble pe3ynbTaTbl OCBOEHMSI MPOrpamMMbl [0 MaTeMaTHKe BKJIIOYAKT
JIMYHOCTHBIE, MeTarpeIMeTHbIe pe3y/bTaThl 3a BeChb Mepuoj 00yueHUs Ha YpPOBHe OCHOBHOTO
obujero obpa3oBaHMs, a TaKXe IpeJMeTHbIe AOCTI)KEeHHMs OO0ydYaroIlerocs 3a KaXIblid TOf
o0OyueHwusl.

Mecro yue0HOro npesMeTa B y4e0HOM I/IaHe
B cooTBeTcTBUM C yueOHBIM IJIaHOM Ha M3yuyeHue ydyeOHOro rpeamera «MaremaTuKa:
anrebpa ¥ Hayaja MaTeMaTU4YeCKOTo aHaiu3a, reometpus» € 10 mo 11 kmacc orBogurcst 408
YacoB.
B 10 knacce — 204 yaca (6 uacoB B Heziento, 34 yueOHble Hegenu; 136 yacoB anreOpwl U
68 uacoB reometpun), B 11 kmacce — 204 yaca (6 yacoB B Hezeso, 34 yuebHble Hegmeny; 136
YyacoB anreOpwl ¥ 68 UaCOB TeOMeTpUN).

IIpeameTHBIe pe3y/IbTaThl 0CBOEHHUsI YUeOHOT0 npeMeTa
«Maremaruka: anredpa ¥ Hauajla MaTeMaTHYeCKOro aHa/iu3a, reoMeTpHus»

K konily obyuenusi B 10 Kjacce oOydYaromuiics M0 airedpe TMOMYUYUT CJIeAYIOLIHE
TIpeJIMeTHbIe pe3y/bTaThl TI0 OTAEIbHBIM TeMaM paboueli mporpaMmbl yueGHOro Kypca
«Anrebpa 1 Hauajia MaTeMaTHUECKOTO aHa/TU3a»:

Yuc/ia ¥ BbIYHC/IEHHUA:

CBOOO/IHO OTIePUPOBATH MOHATHSMU: pallMOHA/TILHOE UMC/I0, OeCKOHeUHasl riepruojuueckast
JIpo0Ob, TIPOIIEHTHI, HMPpaljMOHA/TLHOE YKMC/I0, MHOXKECTBA paI|MOHA/IbHBIX WM J1€HCTBUTEIbHBIX
yuces1, MOJY/Ib IeCTBUTEILHOTO UKCIA;

TIPUMEHSITh POOU Y TIPOLIEHTHI [I/isl pellieHUsT PUK/IaHbIX 3a/jau U3 pa3/IMyYHbIX OTpaciieit
3HaHWM U peaTbHOM >KU3HH;

TIPUMEHSITh TIPUO/IVKEHHBIE BBIUMC/IEHUS], TPaBWIa OKPYT/IeHUs], TIPUKUJKY W OLIEHKY
pe3y/bTaTa BEIYMCIEHUH;

CBOOO/IHO OMEpUpOBaTh TIOHSTHEM: CTeleHb C 1[eJIbIM TIOKa3aTeeM, MHCIOIb30BaTh
MOXOAAIYI0 (OPMY 3amMCH IeHCTBUTEbHBIX UYWCeT /IS pelleHHst TPAaKTUYeCKUX 3a/ad U
TIpe/ICTaB/IeHUs JJAHHBIX;

CBOOO/IHO OTIEpPUPOBATH TIOHSATHEM: apU(pMeTHUeCKU KOPeHb HaTypa/bHOM CTereHw;

CcBOOO/THO OTIePUPOBATh MOHITUEM: CTeleHb C PALIMOHAIBHBIM TT0Ka3aTesieMm;

CBOOOJHO OIEepUpoBaTh TOHSATHSMU: JOrapudM UHCIa, [AeCSITUUHble M HaTypasbHbie
siorapumbi;



CBOOO/IHO OIEpHPOBATh TIOHATHSIMUA: CHHYC, KOCHHYC, TaHT'€HC, KOTAHT'€HC UHCJIOBOTO
apryMeHTa;

OTepyUpoBaTh MOHATUSMU: aPKCHHYC, apKKOCMHYC U apKTaHT'eHC YHMCI0BOrO apryMeHTa.

YpaBHeHHUs M HepaBeHCTBaA:

CBOOOJHO  OMepupoBaThb  TOHSATUSAMH:  TOXKJECTBO, ypaBHeHHe,  HepaBeHCTBO,
PaBHOCW/IbHBIE YPaBHEHUs! U YPaBHEHUsI-CJIe/ICTBUSI, PABHOCU/IbHbIe HEPABEHCTBa;

NPUMEHSTh Pa3/MuHble METO/bl pellleHUs] palMOHANbHBIX M JPOOHO-palMOHANIbHBIX
ypaBHEeHUM, IPUMEHSTb MeTO/, UHTePBAJIOB /i PelleHs] HepaBeHCTB;

CBOOO/IHO OTepUpoOBaTh MOHATHUSIMUA: MHOTOUIEH OT O/IHOW TepeMeHHOM, MHOTOYIeH C
LesbIMA - Ko3(p@uliieHTaMy, KOPHM MHOTOY/IeHa, TPUMEHSTh /Jle/leHhe MHOroujeHa Ha
MHOT'0Y/IeH C 0CTaTKOM, TeopeMy be3y u Teopemy Bueta /151 pelieHust 3az1ay;

CcBOOO/IHO OMepupoBaTh TMOHATUSMM: CHCTeMa JIMHeHMHBIX ypaBHEHWH, MaTpula,
oripejie/IuTe/Ib MaTpuijbl 2 X 2 U ero reoMeTpUuecKdil CMBIC/I, WCII0/Ib30BaTh CBOWCTBA
orpezienuTesNisi 2 X 2 A7l BBIYAC/IEHUs er0 3HaueHHsi, IPUMEHSTh OTIpeZie/IUTeNN Ji/Isl pellieHust
CUCTeMBI JIMHEMHBIX ypaBHEHHH, MO/eIMpoBaTh peanbHble CUTYal[ud C TOMOIIbI0 CHUCTEMbI
JIMHEeMHBIX ypaBHEHWM, UCCIe0BaTb T[OCTPOEHHble MOJeNM C TIOMOLbK0 MaTpul] U
oTipeZiesIUTe e, MHTEPIIPeTUPOBATh MOYYeHHbIN pe3y/IbTar;

WCIT0/Tb30BaTh CBOMCTBA JIEMCTBUI C KOPHSIMHU ZI/1s1 PeoOpa30oBaHus BBIPaKEHHI;

BBITIOJIHATL ~ TIPe00pa30BaHUsl  UMC/IOBBIX  BBIPDAKEHHUH, COJep)KAlliX  CTeTeHH C
paLoHa/IbHBIM TTOKa3aTesieM;

WCTO/Mb30BaTh  CBOWMCTBA JIorapuMoB s rpeoOpa3oBaHusi  JiorapupMUUeCKUx
BbIpa’KeHUH;

CcBOOOZIHO  oOmepupoBaTh ~ TOHATHSIMM:  MppaljMOHaslbHble,  TOKa3aTejlbHble U
JorapupmMHUUecKre ypaBHeHHs, HAXOUTb UX DeLIeHHsl C MOMOILbI0 PaBHOCU/IbHBIX Nepexo/ioB
WIN OCYILeCTBJIsis IPOBEPKY KOPHel;

TIPUMEHSITb ~ OCHOBHble  TPUTOHOMeTpuueckde  ¢GopMyabl  Asi  1peoOpa3oBaHUS
TPUTOHOMETPUYECKUX BbIpayKeHUH;

CcBOOO/IHO OmepupoBaTh IIOHSATHEM: TPUTOHOMETPUYECKOe ypaBHeHue, TPUMEeHSTh
Heobxo/iuMble OPMYJIbI /IS pellieHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYEeCKUX YpaBHeHHH;

MO/IeTMpOBaTh peajibHble CHUTyal[dM Ha si3blKe aureOpbl, COCTaB/ISATH BbIPAKEHHS,
ypaBHeHMs], HepaBeHCTBa [0 YCJIOBUIO 3a/jaud, MCCAe[oBaTb TIOCTPOEHHble MOJend C
WCII0/Tb30BaHUEM arrapaTa aareOphl.

PyHKIMY U rpaduku:

CBOOO/IHO OTMEpUpOBaTh TOHSATUAMH: (YHKIMS, CIIOCOOBI 3afaHusi (PYHKIMH, B3aMMHO
obpaTHble (DYyHKLIMH, KOMIO3ULMS (GYHKLMHA, rpadyk (YHKLUW, BBIMOJHATH 37eMeHTapHbIe
ripeoOpa3oBaHus rpadUKkoB HyHKIIWIT;

CcBOOOJHO OIMepupoBaTh TOHSATHSIMU: 00J1aCTb OTMpefiesieHHsT U MHOXeCTBO 3HaueHWi
byHKIMY, HyU QYHKLIWY, TPOMEXYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OTEepUpOBaTh TMOHATUSMH: YETHble W HeUéTHble (YHKLMM, IepUoJuuYecKue
(GYHKUMY, TIPOMEXYTKM MOHOTOHHOCTH (PYHKLMM, MaKCHUMyMbl W MHHUMYMbl (QYHKLUH,
HauOorbIllee ¥ HaMeHblIlee 3HaueHre QYHKIMK Ha TIPOMEXKYTKE;

CcBOOOJHO OrepyupoBaTh TOHATHSIMU: CTerneHHass (YHKLUMS C HaTypajJbHbIM U IieJIbIM
rokasareseM, rpaduK CTereHHOW (YHKLUMU C HaTypaJbHbIM M ILieJIbIM T0Ka3aTesieM, rpaduk
KOPHSI N-0M CTerneHy KakK (yHKIMM 0OpaTHOM CTeleHr C HaTypasbHbIM I10Ka3aTesieMm;

OTepyUpoBaTh TOHATUSMHU: JIMHeWHas, KBaJpaTUuHasi U [JpOOHO-TMHeWHass (QYyHKLUH,
BBITIOJIHATE 37IeMeHTapHOe MCCIeZloBaHre U TIOCTPOeHHe MX rpaduKoB;

CBOOO/IHO OTepHpOBATh TOHATUSIMU: TOKa3aTesbHasi M Jjorapudmuueckas QyHKLUH, WX
CBOWCTBA U IpaMKH, MCMOIb30BaTh UX TPAQUKU JJis PellleHHs1 ypaBHeHU ;



CBOOO/IHO OTIepUPOBaTh TOHSATHSMH: TPUTOHOMETPUYECKas OKPY)KHOCTb, OTpejieieHre
TPUTOHOMETPHUYECKUX (PYHKLMI UMC/IOBOTO apryMeHTa;

UCro/b30BaTh rpaduky (yHKLMM /15 MCCiefloBaHUs TPOLIECCOB M 3aBUCUMOCTeN TMpHU
pelleHUH 3ajlay U3 JPyrux y4yeOHbIX TNpeAMETOB U peasbHOW >KW3HH, BbIpakaTb (hopmysiaMu
3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTH4eCKOro aHa/im3a:

CBOOO/IHO OTEepUpOBaTh TMOHATUAMU: apudMeTHyecKasi U reoMeTpUyeckas MpOrpeccus,
OeckoHeuHO yObIBaroIljasi TeOMeTprUecKasi TIPOTPeCccsi, TMHEeHHBIM M IKCIIOHEeHIMATbHBIA POCT,
¢dopMya ClOXKHBIX NPOLIEHTOB, UMETh Tpe/iCTaBeHre O KOHCTaHTe;

VICII0JIb30BaTh NIPOrPeCCUHM [i/1s pellleHNs peasbHbIX 3a/jau PUK/IaJHOT0 XapaKTepa;

CBOOOZIHO  OTEpUpOBaThb  TOHATHSMHU:  TIOC/Ie[OBATeNbHOCTh,  CIOCOOBI  3a/IaHUS
T10C/ie/j0BaTeIbHOCTeH, MOHOTOHHBIE Y OTPaHUYeHHbIe [10C/Ie/l0BaTe/IbHOCTH, TIOHUMaTh OCHOBBI
3apoXK/IeHUs] MaTeMaTHYeCKOT0 aHa/ii3a Kak aHamu3a 0eCKOHeUHO MaJbiX;

CBOOO/IHO OTepHpPOBATh TOHSTHSIMU: HerpepbiBHble (PYHKIMH, TOUKM pa3pbiBa Ipaduka
(byHKLMM, aCUMIITOThI rpaduKa GyHKLUY;

CBOOO/IHO OTepUpPOBATh TOHATHEM: (GYHKLWS, HelpepbiBHas Ha OTpe3Ke, MPUMEHSThb
CBOMCTBA HeTpepbIBHBIX (PYHKLIUM 7151 pellieHus 3a/1ay;

CBOOOIHO OMepUpOBaTh TIOHSATUSMH: TIepBas W BTOpas MPOW3BOJHbIE (DYHKLIWH,
KacaTesibHast K rpaduKy QyHKLUY;

BBIUMC/IITh TIPOU3BOJHBIE CYMMBI, [POM3BeJieHHs], YaCTHOIO M KOMIIO3ULIMU [BYX
(yHKLMMA, 3HaTh MPOX3BO/IHbIE 3/IeMEeHTapHBIX (PYHKIIUI;

HCII0/Th30BaTh TeOMeTPUUeCKU U (PU3NUeCKUd CMbICT IPOM3BO/IHOM ZIJIs pellieHus 3a/jau.

MHo>xecTBa M JIOTHUKA:

CBOOO/IHO OTIEpPUPOBATH MIOHATUSIMUA: MHO>KECTBO, OTIepaliiy HaJj, MHO)KeCTBaMU;

WICTI0/Ib30BaTh TEOPeTUKO-MHO)KECTBEHHBIH arrapar fJisl OMUCAaHUsl peaslbHbIX MPOLIeCCOB
U SIBJIEHUH, TIPY pelLleHrH 3a/jau U3 JPYTruX YUeOHBIX MPeJMeTOB;

CBOOO/IHO OTepUpOBaTh TIOHATHSIMHU: OTIpe/ie/ieHre, TeopeMa, YpaBHeHHe-CJIe[CTBUe,
CBOICTBO MaTeMaTW4yeCcKOro 0OObeKTa, [l0Ka3aTelbCTBO, pPaBHOCH/IbHbIE YypaBHEHUs U
HepaBeHCTBaA.

K kon1y 10 K/1acca 00yuaromuiics o reoMeTpHU HayUUTCS:

* cB0OOJHO OTEpHPOBATh OCHOBHBIMU TIOHSITHSIMU CTEPEOMETPHH TIPU pellleHrH 3a/iad U

TIPOBeJIeHUM MaTeMaTH4YeCKUX PacCy»KeHuM;

® [pUMEHATb AaKCUOMbl CTepeoOMeTpUd M C/Ne[CTBUS M3 HUX TIpU  pelleHuH

reoMeTpUYeCcKHX 3a7ay;
® K/jacCU(pULIMPOBaTh B3aUMHOEe PacrosioXKeHre TMPSIMbIX B ITPOCTPAHCTBeE, MI0CKOCTel B
NIPOCTPAHCTBe, MPSIMBIX U TVIOCKOCTeN B IPOCTPAHCTBE;

® BOOO/ZHO OMeEpUpPOBAThH TMOHATHSIMH, CBSI3aHHBIMHU C yT7IaMH B TIPOCTPAHCTBE: MEX[Y
NPSIMBIMU B IPOCTPAHCTBE, MeX/y MPSIMOM U IJIOCKOCTBIO;

* cB00OOJHO OMEepUpOBaTh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKaMU;

* (B0OOOJHO pacrio3HaBaTb OCHOBHBIE BUJBI MHOTOTPAHHHWKOB (TIpHU3Ma, THpaMHUAa,
TIPSIMOYTOJTBHBIN Tapasuienenurnes, Ky0);

®  K/JacCcU(pULIMPOBaTh MHOTOTPAaHHUKH, BbIOMpasi OCHOBaHUS /sl KjlacCcudrKaLuy;

* BOOOJHO OMNEpPUPOBATh TOHATHSMH, CBSI3aHHBIMM C CeueHHeM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

®  BBLINOJHATH NapasienbHOe, LieHTpaIbHOe ¥ OPTOTOHA/IbHOE MPOEKTUpOBaHue (Uryp Ha
TUIOCKOCTB, BBITIO/IHATH N300pa)keHHs (GUTyp Ha TIOCKOCTH;



® CTPOUTH CeUeHHsI MHOTOIPDAaHHUKOB pa3/MUYHbIMU METO/|JaMH, BBITIOJHSTh (BBIHOCHbIE)
TUIOCKHE YepTeXW W3 PUCYHKOB TIPOCTHIX OOBEMHBIX (DUTyp: BUZ CBepxy, COOKY,
CHMU3Y;

® BBLIUMC/IATH [/IOL[AAM  TIOBEPXHOCTEM MHOTOIPDaHHUKOB (Tpu3Ma, MHWpamuza),
reoMeTpUUeCKUX TeJl C IpUMeHeHreM (hopmy;

® (BOOOZHO OMEpPUPOBATH TIOHATUSIMH: CHUMMETPUSI B TIPOCTPAHCTBE, IIEHTP, OCb U
MJIOCKOCTh CUMMETPUH, LIEHTP, OChb U MJIOCKOCTh CUMMETPUU (UTYDBI;

* cB0OOOJHO OMEPUPOBATH MOHSATHSMH, COOTBETCTBYIOLIMMI BEKTOPAM U KOOpPAWHATaM B
TIPOCTPAHCTBE;

®  BLITIOJHATH [IeHCTBUS HaJl BEKTOPaMU;

® peliath 337lauyd Ha Jl0Ka3aTeJbCTBO MaTeMaTHUeCKWX OTHOLIeHWH M Haxox/eHHue
reoMeTpUYeCKMX BEeJWYMH, T[PUMEHsSII UW3BEeCTHble MeTOAbl TpU  pelleHuUr
MaTeMaTHUeCKHX 3a/jau TIOBBIILIEHHOTO U BLICOKOTO YPOBHSI CJIOXKHOCTH;

® TIpUMEHSTh MPOCTeMilie TTPOrpaMMHbIe CPe/ICTBA U 3/1eKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTeMbI TIPY pelleHuH CTepeoMeTpPUUeCKUX 3a/au;

®  U3BJIEKaTh, npeoOpa3oBbIBAT YW WHTEPIPETUPOBATH  WH(OPMALHIO 0
NIPOCTPAHCTBEHHbIX TeOMeTpUUeCKMX (Urypax, IpeJCTaB/eHHY0 Ha uepTe)xax u
PUCYHKaXx;

® [IpUMEHATb TIO/JTyYeHHble 3HaHWSI Ha TIpaKTHKe: CpaBHUBaTb M aHAIM3UPOBaTh
peasibHble CUTyallMd, NIPUMEHSITh U3yueHHble TIOHATHSI B TpOL{eCce MOMCKAa peLleHUs]
MaTemMaTUueCcKu chopMyJ/IMPOBAHHOM TPOO/IEMbI, MO/IeTMPOBaTh peasibHble CUTYal[uu
Ha $3blKe TeOMeTpUM, WCC/Ie[oBaTh IIOCTPOEHHble MOJeNN C UCIO0Ib30BaHUEM
reoMeTpUUecKuX TOHATUMA W TeopeM, arrapara anredphl, pellaTb MpaKTHUeCKue
3a/lauM, CBsI3aHHbIE C HAXOXK/]eHHEeM reOMeTPUUeCKUX BeJINUMH;

®* WMeTh TIpeZCTaBleHHsT 00 OCHOBHBIX 3TalaxX pPa3BUTHUS T'€OMETPHUM KaK COCTaBHOU
yacTy pyHAAMeHTa Pa3BUTUS TEXHOJIOTHH.

K xoHiy obyuenust B 11 kacce oOyuvaroiuiicss mo asjredpe IOJyUYUT CreAyroIye
ripeJiMeTHbIe pe3yJ/ibTaThbl 0 OT/e/NbHbIM TeMaMm paboueil TporpamMMbl yuebHOro Kypca
«Anrebpa 1 Hayajia MaTeMaTHYeCKOTr0 aHaIu3a»:

Yucia ¥ BbIYMC/ICHUA:

CcBOOOHO OMepupoBaTh TIOHATHSIMUA: HaTypalbHOe U LIeJioe  UHWCJI0, MHOXKeCTBa
HaTypa/bHbIX U L{e/IbIX YUCeJ, UCII0/Ib30BaTh NPU3HAKU Je1uMocTy Lesbix yucen, HO u HOK
HaTypaJIbHBIX UrCesl /IS pellleHus 3a7ay, IPUMeHsTh airoput™M EBkina;

CBOOO/IHO OTIepUPOBATh TIOHSITHEM OCTAaTKa 10 MOZYJI0, 3alUChIBaTh HAaTypalbHble YMC/Ia
B Pa3/IMYHbBIX MO3ULIMOHHBIX CUCTEMax CUUC/IeHUS;

CBOOOJHO OMepUpOBaTh MOHSITUSMHU: KOMIUIEKCHOE UMC/I0 U MHOXEeCTBO KOMILIEKCHBIX
yuices1, TIPe/ICTaB/ATh KOMITIEKCHbIE UKC/a B aqrebpanyeckoll ¥ TPUTOHOMeTpHUYeckoil (opme,
BBITIONIHATE aprMeTHyecKre onepalyi C HUIMU U M300pa’kaTb Ha KOOPMHATHOM M/IOCKOCTH.

YpaBHeHNs U HepaBeHCTBa:

CBO60,E[HO OreprupoBaThb TIOHATUAMM: HUppaljiOHa/IbHbIE, I1O0Ka3aTeJ/IbHbIe nu
J'IOFapI/IQ)MI/IquKI/Ie HepdBE€HCTBd, HaXO0AWTb HX pemeHuda C TIIOMOLIBHO PdBHOCHUJIBHBIX
rnepexozos;

OCYILL[eCTBJISITH OTOOP KOPHEeH IpU pellieHUH TPUTOHOMEeTPUUeCKOT0 YpaBHeHMUS;

cBOOOZIHO OTepupoBaTh TIOHSITUEM TPUTOHOMETPHUUYECKOe HEepaBeHCTBO, TPUMEHSITh
HeoOxoiuMbIe OPMYJIbI [I71s pellieHUst OCHOBHBIX THUTIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOO/THO OTIepUPOBaTh TOHATHSIMU: CUCTéMa U COBOKYITHOCTh YPaBHEHWM U HEPaBeHCTB,
PaBHOCU/IbHbIE CUCTEMbI U CUCTEeMbI-C/Ie/ICTBYS, HAXOJUTh PelleHUs] CUCTeMbl U COBOKYITHOCTe



pallOHa/NbHbIX, WPPALMOHA/BHBIX, T[I0Ka3aTelbHbIX W JIOTapU(PMUUECKUX ypaBHEHUN U
HEepaBeHCTB;

pellaTh paljMOHa/bHble, WppalLMOHa/lbHbIe, IOKa3aTe/bHble, JiorapupMuueckie U
TPUTOHOMETPHUYECKHEe YPaBHEHUSI M HepaBeHCTBa, CoZiep Kallie MOyl U lapaMeTphl;

MIPUMEHSITb rpaduuecKrie MeTObI [I/Is1 PellleHUs] ypaBHeHHN U HepaBeHCTB, a TakKe 3a/jau
C MapameTpaMu;

MO/Ie/IMPOBaTh peajibHble CUTyal[u Ha s3blKe anrebpbl, COCTABJ/SATh BbIPAXKEHUS,
ypaBHeHUsl, HepaBeHCTBAa U MX CHUCTeMbl M0 YC/IOBMIO 3ajaud, WCC/Ie[0BaTh IOCTPOEHHbIe
MO/IeJTM C UCTIO/Ih30BAHMEM arllapara ajareOpbl, UHTePIPETUPOBATh TIOTYYeHHbIN Pe3ybTarT.

DyHKIUHN U rpaduKu:

CTpOUTh rpadvKyd KOMIO3ULMKA (YHKLMM C MOMOILBI0 3/IeMEHTapHOTO WCC/e[loBaHUs U
CBOMCTB KOMITO3ULIMM IBYX (DYHKIIUM;

CTpOUTH TeoMeTpuueckrve o00pa3bl ypaBHEHHWM U HepaBeHCTB Ha KOODJWHATHOU
TMJI0OCKOCTH;

CBOOO/JHO OTIePUPOBATh MOHATUSMU: TPAPUKH TPUTOHOMETPUUECKUX (YHKLIWH;

MPUMEHSITb (DYHKLIWH JJis MO/Ie/TMPOBaHUsI U UCC/IeIOBaHUS peabHbIX MPOLeCCOB.

Hauasjia MaTeMaTH4eCKOro aHa/im3a:

WCTIO/b30BaTh TIPOM3BOJHYIO /ISl UCCe/joBaHMSl (YHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBbI;

HaXO/IUTh HauOo/Iblllee ¥ HaMeHblllee 3HaueHUs! (PYHKIMU HeTlpepLIBHOM Ha OTpe3Ke;

WCTI0/Tb30BaTh MPOU3BO/HYIO [/l HAaXOKAEeHUs HaWIydlllero pellieHus B MPUK/IaAHbIX, B
TOM UHCJIe COLIMA/TbHO-3KOHOMUUECKUX, 3afiauax, [JJis OIpejiefieHHss CKOPOCTH U YCKOpPeHUs
ripoiiecca, 3alaHHOT0 opMyioi UK rpadukom;

CBOOO/IHO OTIepPUPOBATh MOHATUSMU: TIepBOOOpa3sHasi, Orpee/IEHHbIA UHTeTPajl, HaXOJUThb
nepBooOpa3Hble 3/1IeMeHTapHbIX (YHKIWUNA W BBIUMC/IATH WHTerpas 1o dopmyne HbroToHa-
JleiOHuIIa;

HAXO/WTh TJIOMIAZN TUVIOCKUX (GUTYD U 0OBEMBI TeJT C IOMOIL[BI0 MHTerpaia;

MMeThb TIpeJCTaB/leHHe O MaTeMaTUYeCKOM MO/|eIMPOBAaHUM Ha TpUMeEpe COCTaBJ/IeHUS
nvddepeHIMa/IbHBIX YPaBHEHUH;

pelliaTh MPUK/IaHbIe 3a/laud, B TOM UHC/Ie COLMabHO-9KOHOMUYECKOro U (hH3UUeCcKoro
XapakTepa, Cpe/ICTBAMUA MaTeMaTUUeCKOro aHa/i13a.

K koniy 11 K/1acca 00yuaroImuiics o reOMeTpPHUA HayUUTCS:

® BOOOZIHO OTEPUPOBATh MOHATUSMU, CBSI3aHHBIMH C LUTMHAPUYECKOHN, KOHUUECKOU U

ceprueckoii MOBEPXHOCTSAMH, 00BSICHITH CTIOCOOBI MOy YeHHUS;

® OrepupoBaTh TOHSATHSMH, CBS3aHHBLIMU C Te/laMM BpaIlleHUs: LWIMHADPOM, KOHYCOM,

cdepoii U 11apoM;
® pacrio3HaBaTh TeJa BpalleHus (LUIUHJP, KOHYC, cdepa U 11ap) U 00bsACHATh CIIOCOObI
T0Jly4eHusl Tesl BpallleHus;

® KJacCU(QULMPOBaTh B3aMHOE pacrosioykeHue cepsnl U MI0CKOCTH;

® BBIUKNC/IATH BE/IMUWHBI 3/IEMEHTOB MHOTOTDAaHHMKOB W Tej BpalleHHs, O00BEMBbI U
/IOl TIOBEPXHOCTell MHOTOTPAaHHUKOB U Tesl BpallleHUsl, TeOMeTPUUeCKUX Tesl C
ripyuMeHeHreM (hOpMYJI;

® (BOOO/IHO OTIEPUPOBAThH TIOHSITUSIMU, CBSI3aHHBIMU C KOMOWHALIMSMU TeJl BpalljeHust U

MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAaHHBIA B C()epy M OMMCAHHBIN OKOJIO C(epsl,
cdepa, BrMcaHHasi B MHOTOI'PaHHUK WJIU TeJIO BpallleHus;

®  BBIUKC/IATb COOTHOIIEHHUSI MEXY TUIOIAZIsIMUA TIOBEPXHOCTeN 1 06bEMaMu TI0j00HBIX

TeJT;



1.

2.

* u300paxkare u3yuyaeMble (UTYpHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTeXH U3

PUCYHKOB TIPOCTBIX 00BEMHBIX (pUTyp: BHUJ CBepXy, COOKY, CHU3Y, CTPOUTb CEeUeHHs
TeJ1 BpallleHus];

®  U3BJIEKaTh, WHTeprnpeTpoBaTb W MpeoOpa3oBbiBaTh  HWH(OPMAIMIO 0

MIPOCTPAHCTBEHHBIX TeoMeTpUYecKuX ¢urypax, IMpe/iCTaB/leHHYI0 Ha uepTexax |
PUCYHKaXx;

* cB0OOJHO OMEepUpOBaTh MOHSATHEM BEKTOP B ITPOCTPAHCTBE;

®  BBINOJHATD ONepalLyy HaJ| BEKTOPaMUy;

® 33/1aBaTh IVIOCKOCTh YpaBHEHUEM B /IeKapTOBOU CHCTeMe KOOPJUHaT;

® peliaTth TeoMeTpUUeCKHe 3aZlaud Ha BBbIUMC/IEHWe VIJIOB MeXAy TMpSIMbIMU U

IIJIOCKOCTAMH, BbIUMC/IEHHE paCCTOHHI/Iﬁ OT TOYKM [0 IIVZIOCKOCTH, B ILIe/JIOM, Hd
NMpHUMEHEHNE BEKTOPDHO-KOOPDAWHATHOTO MeTO/jd TP PELIeHWH;

b CBO60,E[HO OreprupoBaTh IMOHATUAMH, CBSA3dHHBIMU C [BMXEHHEM B IIPOCTPAHCTBE,

3HATb CBOMCTBA JIBI)KEHUIA;

®  BBINOJHATb K300pa’keHWsi MHOTOTPAaHHWUKOB W TeJl BpAllleHWsi TIpY Tiapasjie/lbHOM

riepeHoce, IIeHTPaJbHOW CUMMETPUH, 3epKalbHOW CMMMETPHH, TIPH ITOBOPOTe BOKPYT
TIpSIMOM, TIpeoOpa30BaHus TIOA00WS;

® (CTPOWMTH CeueHHs MHOIOIPAHHMKOB M Tejl BpallleHUsda: CedyeHusa LWIHH/ApPa

(mapanenbHO M MEPIIeHUKY/ISIPHO OCH), CeueHHst KOHyca (Tapasiie/lbHble OCHOBAHHIO
Y TIPOXO/ISIIIYe uepe3 BepIlrHY), CeUeHus 111apa;

® HCII0/Ib30BAaTh METO/bI TOCTPOEHMUS CeueHui: MeTo[, Cj1eaoB, METOL BHYTPEHHETrO

TIPOEKTUPOBAHKSI, METO/] TIepeHOCa CeKYIIlel MI0CKOCTH;

® /l0Ka3blBaTb TeOMeTpPUUYECKUEe YTBEepP)K/eHMUs;
® T[pUMEHATb TreoMeTpuyecKWe (QakTbl [Jis pelleHus CTepeoMeTpUYecKuX 3ajad,

TIpe/ITIoIararIuX HeCKOJIBKO IIIaroB PeIlleHus], eC/Td YCIOBUSI TIPUMEeHeHUs 3a/laHbl B
sIBHOM ¥ HesiBHOU (hopme;

® pemiath 3aJadd Ha [A0KA3aTeJbCTBO MaTeMdTHUYeCKHUX OTHOIIIEHUIT U HaXO0XX/[ieHne

reoMeTpu4yeCkux BeJIMYHH,

® TIpUMeHATH NIPpOrpaMMHbIe CpeACTBa U 3/IEKTPOHHO-KOMMYHHMKAIIMOHHbIE CHCTEMBI IpU

pellieHnH CTepeoMeTPHUUeCKUX 3a/jau;

¢ TIpUMeHATH IIOJIyYeHHble 3HaHWAd Ha IIpaKTHKe: CpaBHHWBATh, aHA/IU3UPOBaThb H

OLIeHMBATh peasibHble CUTyallly, [IPUMEHSTh N3yUYeHHble NTOHATHS, TeOpeMbl, CBOMCTBA
B TIpoL[ecCe TIOMCKA pelleHus MaTeMaTW4deCKd COpMYJTHMPOBAHHOM MpOO/eMsl,
MO/le/TMPOBaTh peasbHble CUTyal|uy Ha sI3blKe FeOMeTpUU, UCC/Ie[0BaTh MOCTPOEHHbIe
MO/Ie/I C WCTI0/Ib30BaHHEM IeOMeTpPUYeCKHX TMOHSATHIA U TeopeM, arapara aareOphl,
pellaTh NpakTUYeCKHe 3a/lauk, CBsI3aHHble C HaX0X/leHUeM reOMeTPUUeCKUX Be/TMUMH;

® HWMeThb IIpelCTaB/IeHUA 00 OCHOBHBIX 3Tarax Pa3BUTHA Te€OMETPHUU KdK COCTaBHOM

yacTy (hyHAaMeHTa Pa3BUTUSI TEXHOJIOTHH.
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