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ITIOACHUTEJIbBHASA 3AIIMCKA

Pabouasi miporpamMmMa yueb6HOro Kypca «['eomeTpusi» 0a30BOro YpPOBHS IS
obyuatoriuxcss 10 —11 KkmaccoB pa3paboraHa Ha oOcHoBe @efepasibHOTO
rocyjapCTBeHHOTO 0Opa3oBaTe/lbHOrO CTaHZapTa cpegHero obiero obpa3oBaHus,
C YyuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHUWM, TpPeAbSBIASIEMbIX K
MaTeMaTHueCcKoMy 00pa3oBaHHIO, W TpPaulMii POCCUHCKOrOo 0Opa30oBaHUS.
Peanu3arusi mporpaMMbl obecrieurBaeT OB/IaZieHUe KIHOUeBLIMU KOMIIETeHLUSIMHU,
COCTABJISIFOLMMUA OCHOBY [/l CaMOpa3BUTHsI W HeIpepbIBHOTO 00pa3oBaHus,
1[e/JIOCTHOCTb  OOIIIeKy/IbTYPHOTO, JMUHOCTHOTO U TI03HABaTe/JIbHOTO pPa3BUTUS
JTMYHOCTH 00YYaroLrXCsl.

IOE/IN N3YUEHUSA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca TreOMeTPHMM Ha YPOBHe cCpefHero o01ero
obpa3oBaHusi 00ycC/OB/leHa TPAKTUUeCKOW 3HAYMMOCTBIO MeTarpeIMeTHBbIX U
TpeIMeTHBIX pe3y/ibTaTOB OOyueHHsI reoOMeTpUM B HarlpaBJeHUW JIMYHOCTHOTO
pa3BUTUs O0Oyuaroluxcsi, ¢GopMUpoBaHUsI GYHKIMOHATBLHOM MaTeMaThuuecKou
I'PaMOTHOCTH, U3yUeHHUs IPYTUX yueOHBIX AWCLUTIINH. Pa3BUTHE Y 00yUarouxcs
MIPABWIbHBIX TIPEe/ICTAaB/IEHUM O CYII[HOCTH W TPOMCXOXKIEHHH TeOMeTpUUYeCKHX
abCTpaki[Mii, COOTHOIIEHWH peajbHOr0 W WZea/lbHOTO, XapaKTepe OTPa’KeHHs
MaTeMaTU4eCKOM HayKOW SIBJIeHWA U TMPOLIECCOB peasibHOrO MHpa, MecTe
reoMeTpPUU B CUCTEMe HayK M PO MaTeMaTUUeCKOTO MO/Ie/TMPOBAaHUS B HAYUYHOM
TI03HAHWM U B TPAKTHKE CITOCOOCTBYeT JOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS
yualmxcs, a TakKe KaueCTB MBIIIJIeHUs, HeoOXOAWMBIX [/ afanTaldd B
COBpeMeHHOM 00I11iecTBe.

'eomeTpusi sIB/IsieTCA OAHUM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CpeIHEero
obmero o6pa3oBaHus, TaK Kak obecrieurMBaeT BO3MOXXHOCTh W3YUeHHsS Kak
JMUCIUTUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlormueckoe MbIiiiieHre, (opMupyeMoe TIpU H3YYeHUH OO0yYarorMMUCS
TIOHSTUMHBIX OCHOB F€OMEeTPUM U TTOCTPOEHUH 1[eTIOUKU JIOTHUEeCKUX YTBepPKAeHU
B XOZie pellleHHsI TeOMeTpUUYeCcKHX 3ajad, yYMeHHe BBI[BUTaTh W OIPOBeprarb
TUIOTEe3bl HEroCpe/[CTBeHHO HCIIO/b3YIOTCS TIPH pellieHUH 3a/lad eCTeCTBEHHO-
HayYHOTO LUKJIa, B YaCTHOCTU M3 Kypca (PU3UKHU.

YMeHWe OpHeHTUPOBAThCS B MPOCTPAHCTBE UTpaeT CYIeCTBEHHYIO POJib BO
BCcex 00/1acTsIX JesTe/lbHOCTU dYesioBeKa. OpueHTAlUsl yejioBeKa BO BpeMeHW U
TIPOCTPAHCTBe — HeoOXOAWMOe YCOBHe ero COLMaJbHOrO ObiTHs, dopMa
OTPa’KeHHsI OKDPY)KaloIllero Mupa, YCJIOBHe YCIeIlIHOr0 IM03HaHUS U aKTHUBHOTO
npeobpa3oBaHusi  AeilicTBUTenbHOCTH.  OmepupoBaHre  MPOCTPaHCTBEHHBIMU
oOpazamMu 00beguHSET pasHble BHABI yueOHOW W TPY/A0OBOH [esSTeNbHOCTH,
SIBJITETCS OJHUM W3 TMPO(eCcCHOHAbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/lbHa
33jlauya (opMHUPOBaHUS y 0OyYaroIMXcsl ITPOCTPAHCTBEHHOTO MBIIIIEHUS KaK



Pa3HOBUAHOCTU 00pa3HOTO MBbIIIEHUsT — CYI[eCTBEHHOr0 KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTUUECKOU AesTe/TbHOCTU TI0 MHOTHM HaTlpaB/IeHUSsIM.

Llenb ocBoeHusi TiporpaMMmbl yuyeOHOro Kypca «['eomeTpusi» Ha 0Ga3oBoM
ypoBHe o00yueHWss — o0OIijeoOpa3oBaTesibHOe | OOIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcss  uepe3  obecrieueHHe  BO3MOXKHOCTH  TpPUOOpeTeHUs U
WCTIO/Ib30BAaHUSI  CUCTEMATUUECKUX TeOMeTPUUYeCKHMX 3HaHUM U JIeMCTBUH,
crielii(UIHBIX TeOMeTPUH, BO3MOKHOCTH YCIIEITHOTO MPO/0/DKeHUsT 00pa3oBaHus
TI0 CTelMaTbHOCTSIM, He CBSI3aHHBIM C TIPUK/IaZHBIM HUCII0/Ib30BaHUEeM TeOMeTPUH.

[lporpamma 10 TeomeTpur Ha 0a30BOM ypOBHe TipeJHa3HaueHa /Jisi
00yuaroIuXxcs Cpe/iHeld ITKOJIbI, He WCIBITBIBABIIMX 3HAUNTE/IbHBIX 3aTpy/IHEHUH
Ha ypOBHe OCHOBHOTO o0miero obpa3oBaHus. Takum obpa3om, obyuaroiiyecsi Ha
0a30BOM ypOBHe [I0/DKHBI OCBOUTH O0li[Me MaTeMaTHyecKhe yYMeHUsi, CBsi3aHHbIe
co crequduKON TeoMeTpuM U HeoOXoAuMble [Jis >KU3HU B COBPEMEHHOM
obiiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTb reoMeTpuio Gosee
riyboKo, ecnu B JasbHelIlieM BO3HUKHET HeoOXOAWMOCTh B TeOMeTpHUYeCKHX
3HAHUSIX B MPOQeCCUOHaTbHOM /leaTeTbHOCTH.

HocTwxkeHWe 1je/lM OCBOEHUsI TIPOrpaMMbl O0ecrieurBaeTCsl  pellieHreM
COOTBETCTBYIOLUX  3a7@uy. [IpUOpDUTETHBIMU 3aJjayaMd OCBOEHHUS Kypca
«['eometpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (opMupoBaHUe TIpe/CTaB/eHUs] O TeOMeTPUM KaK YacTh MHPOBOU

Ky/JbTYPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KaroIIUM MUPOM;

e (opMupoBaHUe TIpe/iCTaB/IeHUs O MHOTOTPAaHHUKAaX W TejlaX BpalljeHUs
KaK O Ba)KHEMIINX MaTeMaTUueCKHUX MOJesiX, TI03BOJISIOLIUX OMUChIBATH
Y U3yuaTh pa3Hble sIBJIeHUs OKPY Karolero Mupa;

e (opmMHpOBaHME yMeHHs paclo3HaBaTb Ha YepTekaX, MOJeNsIX W B
peaslbHOM MUpPe MHOTOTPAaHHUKH U Tejla BPall|eHMsI;

e OBJIaJileHMe METO/laMH pellieHHs 3a/lau Ha MOCTPOeHUs] Ha M300pakKeHUsX
TIPOCTPAHCTBEHHBIX (HUTYD;

e (opMUpOBaHWE YMEHHUSI ONepHpOBaTb OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHMKAX U TeJlaX BpaIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJIeHHWE  aJTOPUTMaMHM  peIlleHWus] OCHOBHBIX  THUIOB  3ajau;
dopmupoBaHre yMeHUs ~TIPOBOAUTHL  HECJOXKHbIe  [J0Ka3aTesbHbIe
paccyx/ieHusi B XOjle pelleHUs] CTepeoMeTpUUYecKHxX 3ajady M 3a7au C
MPaKTUYeCKUM CO/iepyKaHueM;

e pa3BUTHE  WHTe/UIeKTyalbHbIX W  TBOpPUECKHUX  criocobHocTel
o0yuaroIyxcs, TI03HaBaTeJbHOM  aKTWBHOCTH, UCC/e/[0BaTebCKUX
yMeHUM, KpUTUUHOCTU MBIIILJIeHHS;

e (dopmupoBaHUe byHKLMOHATBLHOU I'PaMOTHOCTH, peneBaHTHOMU
reOMeTpUU: yMeHWe paclio3HaBaThb TIPOSIBJIEHUSI TeOMeTPHUUYeCKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTel B peabHBIX >KW3HEHHBIX
CUTyal[UsiX ¥ TIPU W3yUeHWH [PYTuX y4yeOHBIX MpeAMeTOB, TPOSIBIEHHS
3aBHCHMOCTEM U 3aKOHOMepHOCTel, (opMynIMpoBaTh MX Ha s3bIKe
reoMeTpUHY U CO3/laBaTh reoOMeTpUUecKre MO/iesid, TIPUMeHSITh 0CBOeHHBIN



reoMeTpUYeCcKMd amnmapar JJjs pellieHdss MNPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPeTUPOBaTh U OLIEHWBATh I0JIyYeHHbIe pe3y/IbTaThl.

OTnuurTeTbHOM 0COOEHHOCTHIO TIPOTpaMMbI SIB/SIETCSI BK/IFOUEHHE B KYPC
CTepeOMeTpUM B Hauajle ero u3yueHUsi 3ajjay, pellaeMbiX Ha ypOBHE
VHTYWUTHBHOTO TTO3HAHUS, U ONpezie/IEHHBIM 00pa30M opraHHu30BaHHas paboTa Hajl
HUMH, UTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO W TMPOCTPAHCTBEHHOIO
MBIIIJIEHUSs], CTUMYJIUPYeT MPOTeKaHue WHTYUTHMBHBIX TPOLIECCOB, MOTUBUPYET K
JlaJIbHeUIlIeMy U3yUYeHUI0 MpeiMeTa.

[TpexmouteHre OTAAETCS HAr/SAHO-KOHCTPYKTUBHOMY METOAY OOyueHHs, TO
eCTb TeOpeTUUYeCKue 3HaHWsS UMEHT B CBOeHW OCHOBE UYBCTBEHHOCTH IMPeJMETHO-
MPaKTUYeCKOW [esATe/IbHOCTU. Pa3BuTHe TPOCTPAHCTBEHHBIX IIPeCTaB/I€HUU Y
yyaluxcsd B KypCe CTepeoOMeTpyMU TMPOBOAMUTCSA 3a CUBT pelleHUs 3a4a4y Ha
co3jaHMe  TIPOCTPAHCTBEHHBIX 00pa3oB M 3aZlau  HAa  OMepUpOBaHUe
TIPOCTPAHCTBeHHbIMM oOpa3amu. Co3zaHue obpa3a TIPOBOAMTCS C OIMOPOM Ha
Har/IiAHOCTb, a OlepupoBaHWe o00pa3oM — B YCJIOBUSIX OTB/I€UEHUs] OT
Har/IsiJTHOCTH, MBICJIEHHOTO M3MEHEeHHUs ero UCXOJHOTO COZleprKaHuUsl.

OcHOBHBIE COZeprKaTe/ibHble JTMHUM Kypca «I'eomerpun» B 10-11 kiaccax:
«MHororpaHHuKn», «IIpsgmMble ¥ MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpalleHus»,
«BekTopbl U KOOpAMHATLI B IPOCTPaHCTBe». PopMUpOBaHHe TOTUUECKUX YMeHU
pacripefiesisieTCsi He TOJBKO TI0 COJep)XaTelbHbIM JIMHUSIM, HO W TI0 TOoJaM
oOyuJeHMsI Ha YPOBHe cpeJiHero obiijero oopa3oBaHUS.

Copep>kaHve o00pa3oBaHMs, COOTBETCTBYIOIIee TpeAMeTHLIM pe3ysbTaTaM
ocBoeHusi paboueil mTporpamMMmbl, pacrpefeiéHHBIM TI0 ToZaM oO0yueHwus,
CTPYKTYPUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajleHue TeoMeTpUYeCKUMHU
TMOHATUAMU U HaBbIKaMU OCYILECTBJISIZIOCh TI0C/IeJ0BaTe/IbHO U MOCTYMNaTe/bHO, C
co0rojeHeM MPUHIIUIA TIPeeMCTBeHHOCTH, YTOObI HOBbIe 3HAHUS BK/IOUAMCh B
OOIIyI0 CUCTeMY TeOMeTpHUUeCKHX MpeJCcTaBAeHHuH 00ydarommuxcs, paclidpsii U
yray6ssisi eé, o6pa3ysi MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha u3yueHune reomeTpuu OTBOAUTCA 2 Yaca B Hezemo B 10 Kiacce u 1 yac B
Hezeo B 11 Kmacce, Bcero 3a /jBa rofia o0yuenus - 102 yueGHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMblie ¥ VIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TIOHATUS  CTepeoMeTpud. Touka, TIpsMasl, ILJIOCKOCTb,
npoctpaHcTBO. [loHsiTHe 00 akKCMOMAaTHUeCKOM TIOCTPOEHWH CTepeoMeTpUH:
aKCUOMBI CTEPEOMEeTPUM U CJIe[ICTBUS U3 HUX.

B3auMHoe pacriono)keHre TIpSIMBIX B TIPOCTPaHCTBe: MepeceKaroluecs,
rnapajieflbHble W CKpeluBaroluecss mnpsiMble. I[lapainenbHOCTb TMPSIMBIX U
IJIOCKOCTeM B TPOCTPaHCTBe: Tapas/iie/ibHble TMpsiMble B  TPOCTPAHCTRBE;
rapajie/lbHOCTh TPEX TPSMbIX; IapasielbHOCTh MPSIMOUW U TJIOCKOCTH. YTJIbI C
COHArpaB/ieHHbBIMU CTOPOHaMH; YroJl MeXJy TNpsIMbIMU B TMPOCTPAHCTRBeE.
[TapannenbHOCTb  TJIOCKOCTEM: napajjiesibHble  TJIOCKOCTH; CBOMCTBa
rnapajyieflbHbIX TI0OCKOCcTel. [IpocTeiiivie MNpPOCTPaHCTBEHHble (QUIypbl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, mapasiesenurie/i; TOCTpOeHHe CeueHHiA.

[TepnieHAUKYISIPHOCTh MPSIMOW Y TIJIOCKOCTU: MepIieHJUKY/IsIpDHbIe TIPSIMbIE B
MPOCTPaHCTBe, TMpsIMble TMapasjie/ibHble U TepHeHAUKYJspHble K TIJIOCKOCTH,
MPU3HAK TEepHeHJUKYJISIPHOCTH TIPSIMOM M TJIOCKOCTH, TeopemMa O MpsSMOU
MeprneHAUKYyISIPHOM TJIOCKOCTU. YT/bl B MPOCTPAHCTBE: YrO/ MeXAY MpsSMON U
IJIOCKOCTBIO;  IBYTPaHHbIA  yro/, JIMHEWHBIA Yroa [ABYTPaHHOTO  yIJIa.
[TepnieHAUKY/ISAp ¥ HaK/IOHHBIE: pacCTOSTHUME OT TOYKH |0 IJIOCKOCTH, PacCTOSTHUE
OT TNpsIMOM [0  IUIOCKOCTH, TPOeKUUsi  (QUrypel Ha  IJIOCKOCTb.
[TepneHAUKYNISAPHOCTE  TUIOCKOCTEW: TPU3HAK IepPHeHAUKYJSPHOCTH  JIBYX
MJI0CKOCTel. TeopeMa 0 TpéxX meprieHAuKYJ/Isipax.

MHororpaHHuKH1

[ToHsATEe MHOTOrPaHHWKA, OCHOBHbBIE 3/IEMEHTbl MHOTOIDAaHHUKA, BBIMYKJ/IbIE
Y HEeBBITTyK/Ible MHOTOIPAHHUKH; pa3BEépTKa MHOrOrpaHHUKA. [Ipu3ma: n-yroabHas
TIpU3Ma; TpaHU ¥ OCHOBaHWs TPHU3MbI; TIpsIMasi ¥ HaK/IOHHAsI TIPU3MbI; OOKOBasi U
TOoJTHast TIOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
rapajuiefienunes; U ero cBovcrea. [lupamuja: n-yronpHasi mupamuza, 'paHd U
OCHOBaHHe MUpaMU/Ibl; O0KOBast U TOJTHAasE TIOBEPXHOCTD NMAPaMU/IbI; TIPaBUIbHAs U
yceuéHHasg mNUpaMuzia. OJeMeHTbl TIpu3Mbl W TNUpaMuibl. [IpaBU/bHBIE
MHOTOTDaHHUKU: TIOHSITUE MPaBWIbHOIO MHOTOTDAaHHUKA; TpaBW/IbHasl TIpU3Ma U
rpaBW/bHasl THMpaMuZia; TpaBW/IbHAasi TpPeyrojibHas MUpaMuJa W TMpPaBUIbHbBIN
TeTpaszp; KyO. IlpeacraBsieHve O TIpaBU/IbHBIX MHOTOTDAHHUKAX: OKTa3/p,
nozekasap v ukocaszp. CeueHus MPU3MbI U TTMPaMU/bI.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS OTHOCHUTETbHO TOUKH, TPSIMOM,
IJIOCKOCTU.  DJIeMeHTbl CUMMETPUM B TMpaMujax, Mapasviesenurnenax,
NpaBU/IbHBIX MHOTOIPAaHHUKAX.

BbruricieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: pébOpa, JAuaroHaid, VrJibl.
[Tnomjazer OOKOBOM TTOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPH3MBI,
T/I0aZlb OCHOBAHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSIMOM TIPH3MBL.



[Tnomaas OGOKOBOW TOBEPXHOCTU U TOBEPXHOCTH TIPAaBUBHOM THMPaMU/BI,
TeopeMa O TUIOIIAAM yceuéHHOW mupamMu/bl. IloHsTHe 006 oO0béMe. OOBEM
MTUPAMU/IBI, TIPU3MBI.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIY TUIOIIAAsIMU
MOBepXHOCTel, 00bEMaMU TTO00HBIX TeJl.

11 KJTACC

Tesia BpaleHnus

LunuHgpuueckas TTIOBEPXHOCTD, obpa3ytorue L[UTMH[PUUeCKOH
TIOBEPXHOCTH, OCh LWIWHAPUYECKOW TIMOBePXHOCTU. LIWIMHAD: OCHOBaHUS U
OoKOBasi TIOBEPXHOCTb, OOpa3ymomas M OCh; IUIOMIaJb OOKOBOM U TIOJTHOM
TIOBEPXHOCTH.

KoHuueckasi ToBepxHOCTh, 00pa3yollie KOHWYeCKOW TOBEPXHOCTH, OChb U
BepIllHa KOHWYeCKOW MoBepXHOCTH. KOHYC: oCHOBaHUe U BepiliMHa, 00pa3yroiias
M O0Ch, TIUIOM[agb OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUEHHBId KOHYC:
oOpa3yroliie ¥ BbICOTa; OCHOBaHHSI M OOKOBasi IOBEPXHOCTb.

Cdepa u 1map: lLeHTp, pajuyc, AuUaMeTp; MUIOL[A[b MOBEPXHOCTU Chephl.
B3anmHoe pacriosioxkeHre cdepbl U MJI0CKOCTH; KacaTesibHasi TIOCKOCTh K cdepe;
T/I011a/ib Chephl.

M306pakeHue TesT BpallleHUs Ha TJIOCKOCTH. Pa3BépTKa LW/IMH/[Pa U KOHYCA.

KoM0OuHaiud Te/ql BpallleHUss W MHOTOTPaHHUKOB. MHOTOTrpaHHUK,
ONMUCaHHbI OKO/0 cdepbl; cdepa, BMUCaHHAasT B MHOTOTPAaHHUK, WIA TeJO
BpalleHusl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 006 0ObEMe
MIPSIMOYTO/TBHOTO  MTapasiiefieridrieZia U CiaeAcTBus w3 Heé. OOBEM I[WIMHJPA,
KoHyca. O0béM I11apa U TIoazb chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIIAAsIMU
MOBepxXHOCTel, 00bEMaMU MTO0OHBIX TeJl.

Ceuenusi LWIMHApa (MapayielbHO U TEePIeHJWKYISPHO OCH), CeUYeHHUs
KoHyca (rapajyiebHOe OCHOBAaHMIO U TIPOXO/isillee uepe3 BepIIUHY), CeueHust
mIapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAaHCTBE

BeKkTop Ha M/I0CKOCTH U B TpocTpaHcTBe. Crio)KeHUe 1 BbIUUTaHKe BEKTOPOB.
YMHOKeHHe BeKTopa Ha umc/io. Pa3fioykeHre BeKTOpa 10 TPEM HEKOMIIaHapHBIM
BekTOopaMm. [IpaBwio mapasmienenuriefa. PeliileHue 3ajayu, CBsSI3aHHBIX C
NpUMeHeHWeM TpaBWI JeMCTBUM C BekTopamu. [IpsMoyrosibHas cuUCTeMa
KoopAauHaT B TipocTpaHcTBe. KoopauHathl Bektopa. [Ipocrefimve 3azaud B
KOOpAWHaTax. YTo/q Mexay BekTopamu. CKassipHOe TpoM3Be/ieHre BeKTODOB.
BbruricsieHre yrjioB MeXAy TIPSIMbIMU U TIJIOCKOCTSIMU. KOOpAWHAaTHO-BEKTOPHbIN
MeTO/] TIPY pellieHuM reoMeTpruYecKuX 3a/au.



INTAHUPYEMBIE PE3YJ/IBTATDI
JIMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/ibTaThbl OCBOEHWS TIPOrpaMMbl yueOHOro TpeaMeTa
«MaremMaTuKa» XapakKTepusyrTCs:

I'paxpaHckoe BociuTaHue:

c(hopMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UI[MH 00yUaroierocsi Kak akTUBHOTO
M OTBETCTBEHHOTO UjeHa pOCCUMCKOro 0OlljecTBa, TMpeJCcTaB/leHHeM O
MaTeMaTH4YeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYP, SIBJIEHUH,
TpoLleAlyp TpaXJaHCKoro obiecTBa (BbIOOPBI, OMpPOCHI W TIP.), yMeHUEM
B3aMMO/IEMCTBOBaTh C COL[MA/bHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GyHKUMSIMU U Ha3HAUeHUEM.

ITaTpuoTHyecKkoe BoCIUTaHUe:

chOpMHPOBaHHOCTbIO POCCUMCKOM IPaXkAaHCKOW HUJIEHTUUHOCTH, YBa)KEHUS K
TMPOLLJIOMY U HaCTOSALLEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K
JIOCTH)KEHUSIM POCCUMCKUX MaTeMaTHUKOB U POCCUMCKOM MaTeMaTUueCKOM IITKOJIbI,
K MCIO/Ib30BaHUIO0 3THUX AOCTW)KEHWW B JIDYyTMX HayKax, TeXHOJIOTUSX, cdepax
5KOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWEM Iy XOBHBIX L[eHHOCTeu POCCHUMICKOT0 Hapo/a;
Cc(hOpPMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOI'O  CO3HAHWS, STUYECKOr0  T[OBeeHUs,
CBSI3aHHOT'O C TPaKTUYEeCKUM TIPUMEHEHUEeM [TOCTHKeHUU HayKU U J1esITe/IbHOCTbIO
yUEHOT0; 0CO3HAHWEM JINYHOTO BKJ/IaJja B IIOCTPOEHHE YCTOMUHUBOTO OyayIriero.

JcTeTUYecKoe BOCIIUTAHME:

5CTEeTUYECKUM OTHOLIEHWEM K MUDY, BK/IIOYasi 3CTETUKY MaTeMaTHhueCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3ajjauy, pelleHuH, pacCyXJeHuu;
BOCIPUMMYMUBOCTBIO K MaTeMaTUYECKUM acCTieKTaM Pa3/InuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHNE:

c(hOpPMUPOBAHHOCTBI0 YMeHUs] TIDUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/[0pOBOro M 6e30macHOro obpasa >Ki3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0pOBBIO (3/10pOBO€ MHUTaHHWe, COAaTaHCHMPOBAHHBINA PEXKUM 3aHSITHH U

OT/IbIXa, peryJisipHasi dbusnueckas aKTUBHOCTB); (dbusryeckoro
COBepIIIeHCTBOBaHHUS, npu 3aHATHAX CTIOPTUBHO-03I0POBUTETHHOM
JesiITeIbHOCTHIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPY[Y, OCO3HaHWEM I1[eHHOCTH TPYZO/0Us; WHTepecoM K
pa3MuHbiM  cepam  TIpoeCCUOHA/NBHOW  [leITeJIbHOCTH, CBS3aHHbBIM C
MaTeMaTUKOW U e€ TIPUIO)KeHUSIMA, YMeHHWeM COBepIllaTh OCO3HAaHHbLINA BbIOOD
Oyayieii mpodeccur W peasv30BbIBaThb COOCTBeHHbIE >KM3HEHHbIE T1JIaHbI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K  MaTeMaTHUYeCKOMYy 00pa3oBaHUI0 |
caMo00pa30BaHHI0 Ha TMPOTSHKEHWH BCeUM >KW3HM; TOTOBHOCTHIO K aKTUBHOMY
yUacCTUIO B pellleHUY MpaKTUUeCKUX 3a/lau MaTeMaTHUeCcKoi HaripaB/IeHHOCTH.



JKO0JI0rHYecKoe BOCIIUTaHHe:

Cc()OPMUPOBAaHHOCTBID 3KOJOTMYECKOW KYJIbTYpbl, [OHMMAaHWEM BJIUSIHUS
COLMaTbHO-9KOHOMHUYECKUX TIPOLIeCCOB Ha COCTOSIHHME TPUPO/HOM U COL[MA/TbHOU
cpelibl, OCO3HaHWEM TJio0a7bHOTO  XapakTepa 9KOJIOTHYeCKHX Mpobiem;
opveHTal[ieli Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [ifisi pellieHusl 3ajilau B
o0macTd OKpy»Karolledl cpefibl, IJIAHUPOBAaHUS TIIOCTYIIKOB M OI[eHKH WX
BO3MOJKHBIX TTOC/Ie/ICTBUM [/ OKPY Katolllei Cpe/ibl.

[IeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33DeHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKW ¢  OOIIECTBEHHOW TIPAaKTHK{, ITTOHWUMaHUEM
MaTeMaTU4YeCcKOl HayKh Kak cdepbl ueoBeuecKoul esiTeIbHOCTH, 3TalloB eé
pasBUTUST U 3HAUUMMOCTU [/l PA3BUTUS LIMBWUIM3ALMH; OBJafleHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOW KY/JIbTypOW KaK CpeACTBOM TO3HaHUSI MUPa;
TOTOBHOCTBIO OCYILIECTB/ISATh TIPOEKTHYI0 M UCC/Ie[0BaTeNbCKYHO JesiTebHOCTb
VHJVBU/Iya/IbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3y/lbTaThl OCBOEHUs TPOrpaMMbl yueOHOro IpeamMeTa
«MaTemaTHKa» XapaKTepU3yTCs OBJIaJIeHUEM YHHUBEpCaTbHBIMHU
nosHasamesabHbIMU  OelicCmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/bHbIMU pe2yAsmueHbIMU 0eliCmausiMU.

1)  YHueepcanbHble  no3HasamesbHble  Oelicmgusi,  obecneuusarom
¢opmuposaHue 6a308blx KOZHUMUBHbIX npoyeccos obyuarouwjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI  OKpydXcawuwje2o0  Mupd;  NpuMeHeHue  /102U4ecKux,
uccnedosamebCKux onepayuti, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBbie loruyeckue JAeiCcTBHs:

e BBIAB/ISATH U XapaKTePHU30BaTh CYI[eCTBEHHbIE TIPU3HAKH MaTeMaTHUeCKHX
00BEKTOB, TIOHATHM, OTHOIIEHHM MeXKAY TOHATUSIMH; (OPMYJTHPOBAThH
oripefieJieHUs]  TIOHATWUM; yCTaHABIMBATbL  CYIIIECTBEHHBIH  TIPU3HAK
K/acCU(UKAI[UH, OCHOBaHWSA /i1 O0OOINeHWss W CpaBHEHWS, KpUTEpUU
MIPOBOJJUMOT'O aHa/T13a;

e BOCTIpMHMMATh, (OPMYJHUPOBaTb U  TIpeoOpa3oBbIBaTh  CYKAEHUS:
yTBepJuTe/IbHbIe W OTpHllaTe/lbHble, eAWHUYHbIe, UYaCTHbIe U OOIIHe;
yCJIOBHBIE;

e BBLIBIAATH  MaTeMaTHYeCKHWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
NpOTHBOpeurss B (akTaxX, /[JaHHBIX, HAOMIONEHUAX U YTBEP)KIEHUSIX;
npejjlaraTh ~ KPUTEPHUH [T BBISBJIEHHS  3aKOHOMEPHOCTeM U
MIPOTUBOPEUNY;

e leslaTh BBIBOZIbI C WCITO/Ib30BAaHWEM 3aKOHOB JIOTHKH, A€AYKTHBHBIX U
WHAYKTUBHBIX YMO3aK/FOUeHU, YMO3aK/IIOUeHUH 110 aHaIOTUH;

e TIPOBOJAUTH CaMOCTOSITe/TEHO Jl0Ka3aTenbCTBa MaTeMaTUUeCKUX
yTBep)XAeHU! (TIpsiMble ¥ OT MPOTUBHOIO), BbICTPAaMBaTh apryMeHTalUI0,



NPYBO/IUTh TPUMEpbl W KOHTPIIPUMepbl; OOOCHOBBIBaTb COOCTBEHHbIE
CY’XZIeHUsl U BbIBO/IbI;

BbIOMpaTh Croco0 peleHusi yuyeOHOM 3aZiaud (CpaBHMBAaTh HECKOJBKO
BapUaHTOB peIlleHusi, BbIOMpaTh Haubosiee TOAXOAAIMIUNA C yUETOM
CaMOCTOSITE/TbHO Bbl/Ie/IeHHBIX KPUTEpPHEB).

ba3oBbie ucaiaeaoBare/1bCKue AeﬁCTBHﬂ:

HCTI0/Th30BaTh BOIIPOCHI KaK MCC/IeZ0BaTebCKUH MHCTPYMEHT TO3HaHUS;
cdopMy/IIpoOBaTh BOIIPOCHI, (UKCHPYIOI[HEe TIPOTHBOpeUre, Mpobiemy,
yCTaHaB/IWBaTb HWCKOMOe W  JaHHOe, (OpPMHPOBATb  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITEJTbHO CTJIaHUPOBAHHBIM 9KCTIePUMEHT,
MCC/iefIoBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTell MaTeMaThyecKoro
00beKTa, sIB/IeHHS, TIPOI[eCCa, BBLISBIEHUIO 3aBUCHMOCTEH MeXKAy
00bEKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOSITE/ILHO (hOPMY/IMPOBATh 000OIIEHUST U BBIBOABI 110 pe3y/ibTaTaM
MPOBE/IEHHOTO HAOJFOZIeHUs, MCC/IeIOBaHNs, OLIEHWBATh [OCTOBEPHOCTH
TMOJTyYeHHBIX Pe3y/IbTaTOB, BEIBO/IOB U 0000IIIeHHH;

MIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE TIPOLleCCa, a TaKXKe BBIJBUTATh
TIPe/ITIONIOXKEHHST O €r0 Pa3BUTHH B HOBBIX YC/IOBHSX.

Pabora c uaopmanmeii:

2)

BBISIB/ISITH eULIMTHI UHPOPMALUH, [JaHHBIX, HEOOXOAUMBIX [/Is1 OTBeTa
Ha BOMPOC U [1Jis1 pellieHus 3a,auu;
BbIOMpaTh  MHGpOpPMALMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3MPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBaTh MH(OPMAaLIIO
pa3MYHbIX BUOB U (DOPM MpeICTaB/IeHNS;
CTPYKTYPUPOBaTh MH(OpPMAaLMIO, MPe/CTaB/IsATh €€ B pa3/IUuHbIX (PopMax,
WJUTFOCTPUPOBATh Tpadruecky;
OLIeHUBaTh HaJ&KXHOCTh VH(pOopMaLun 1o CaMOCTOSITE/TbHO
Cc(OpMy/TMPOBAHHBIM KPUTEPHSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmeusi, obecneuusaiom

C(hOPpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCSL.
Oo1enmue:

BOCTIDUHMMAaTh W (OPMY/JUPOBaTh CYXK/€HHUsS B COOTBETCTBUU C
YCJIOBUSIMHU M 1I€/IIMH OOIIeHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3DEHUs] B YCTHBbIX UM MUCbMEHHBIX TeKCTaX, /laBaTh MOSCHEHUS T10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOJTyUeHHbIN pe3y/bTar;

B X0Ze 00Cy>kaeHus 3a/jaBaTh BOIIPOCHI TIO CyIL[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMol 3a/jlauM, BbICKAa3bIBaTh U/leH, HalleJieHHbIe Ha TIOMCK
pellleHUsi; COTOCTaBJsAITh CBOW CYXK/JEHUS C CYXAEHUSIMH [IpyTHUX
YUaCTHUKOB AMaora, oOHapy)XMBaTh pa3/iduve U CXO/CTBO TO3ULIWM; B
KOppeKTHOU (popMe (hopmMy/iMpoBaTh pa3HOTIacusi, CBOU BO3Pa’KeHUS;



NpeJCTaB/IATh  pe3y/abTaTbl  pelleHds  3ajauyd,  SKCIIepUMEHTa,
WCC/IeJOBaHUSI,  TPOEKTa;  CAMOCTOSTelbHO  BbiOMpaTh  dopmar
BBICTYIIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[ui U 0co0eHHOCTel ayJUTOPUH.

CoTpyaHuyecTBo:

3)

MOHMMAaThb W WCIIOJb30BaTb  TPEUMYIIECTBA  KOMaHJHOH U
WH/IMBU/yaIbHOM paboThI MPH pellieHny YueOHbIX 3a/iau; IPUHUMATh 1[eJ1b
COBMECTHOH [/leATe/IbHOCTH, IIaHUPOBaTh OpPraHU3al[Mi0 COBMECTHOM
paboThI, pacrpeieNisiTh BU/bl pabOT, JOrOBApUBATHCS, 0OCYK/AaTh MPOIeCC
U pe3ynbTat paboThl; 060011[aTh MHEHUSI HECKOBKUX JIFO/eH;
yuaCTBOBAaTh B TPYIIOBLIX (hopMax paboThl (00Cy»KaeHUsT, 00MeH MHEHUH,
«MO3TOBbI€ ILITYPMbl» W WHbIE); BBIMOJHATHL CBOIO YacThb pabOThl M
KOODJMHUPOBaTb CBOU [JEHCTBUS C JPYTMMH WieHaMM KOMaH/p;
OLIeHMBAThb KaueCTBO CBOET0 BK/aja B OOIIMH TPOAYKT IO KPUTEPUSIM,
copMyTMPOBAHHBIM YUaCTHUKAMHU B3aUMO/I€HCTBUSI.

YHueepcaibHble — pez2yasimueHble  Oelicmgusi,  obecneuueaiom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB JAUYHOCMU.
CamoopraHu3anusa:

COCTaB/ISITh TJ/1aH, a/ITOPUTM PellieHHs 3a/jJaui, BLIOUpaTh Criocob pelieHust
C YYETOM UMEIOIIUXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BaPUAHTHI PeIlleHni ¢ YUETOM HOBOM
nHbopMaluu.

CaMOKOHTpO/Ib:

B/aZieTh HaBblKaMW TO3HaBaTelbHOM pedeKCUM KaK OCO3HaHUS
COBepIlIaeMbIX [eHCTBUNM U MbBICJIUTENbHBIX MPOLECCOB, UX Pe3yJ/bTaToB;
BMa/leTb CmocobamMu  CaMOTIPOBEPKH, CaMOKOHTPOJII —TIpoljecca U
pe3yJ/bTaTa pelleHus MaTeMaThYeCcKol 3a/jauu;

NpeiBUeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTb IpH pelleHun
33/lauM, BHOCUTb KODDEKTHMBbI B [IeATeJIbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBLCTB, JaHHBIX, HalJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;
OlLIeHHWBaTh COOTBETCTBUE pe3y/bTaTa Lieu U YCJIOBUSIM, OOBSCHATH
MPUYMHBI TOCTW)KEHUS WU HEJOCTW)KEHUS] pe3y/bTaTOB [eATe/bHOCTH,
HaXOAUTb OIIMOKY, laBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

OrnepupoBaTh MOHITUSMU: TOUKA, TIpsiMasi, TJIOCKOCT.

[IpriMeHATh aKCUOMBI CTepeOMEeTPHUU M CJIe[ICTBHUS W3 HUX TP pelleHUuU
reoMeTpUYeCcKUX 3ajjau.

OrnepupoBaTh MOHATUSIMU: MaPaIeIbHOCTb Y MePHeHIUKYASPHOCTb TPSMBbIX
U TIJIOCKOCTEH.



KnaccuduipoBaTh B3aUMHOe Ppacriojio)KeHHWe TPSMbIX M TIJIOCKOCTel B
TIPOCTPAHCTBE.

OneprpoBaTh TOHATHSMH: [BYT'PAaHHBIA yTO/, TPaHUd JABYIPAHHOTO IIa,
pebpo ABYrpaHHOTO yrja; JUHENHBIM yroj ABYTPAHHOIO yIJia; rpajlyCHas Mepa
JIBYTPAHHOT'O yTJIa.

OmneprpoBaTh TIOHATUSMW: MHOTOTPAHHMK, BBIMYK/IbIA W HEBBITYK/IbINA
MHOT'OTPaHHUK, 37IeMeHTbl MHOTOT'PaHHHKA, TTPaBU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHBIE BW/IbI MHOTOTPAaHHMKOB (TTMpaMK/a; TPH3Ma,
TIPSIMOYTOJTbHBIN Tlapasuienenure, Ky0).

KnaccupunyipoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpas ~ OCHOBaHWS  [JiA
KnaccubuKalyy (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKH; TIPaBUIbHBIE
MHOT'OTPAaHHUKHU; TPsSIMble ¥ HAaK/IOHHbIE TIPH3MBbI, TTapaslie/iernuIiebl).

OmneprpoBaTh MOHATUSIMU: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHATH TIPUHLIMITBI TIOCTPOEHUS CEUeHUM, UCIT0/Ib3Ys METO/] CJIeJIOB.

CTpouTh CeueHMs] MHOTOTPDAHHMKOB METO/IOM  CJIefIOB,  BBITIO/IHATh
(BBIHOCHBIE) TIJIOCKHE UYepTeXKW W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BU[,
CBepxy, COOKy, CHU3Y.

Permiath 3aziauy Ha HaxOK7eHWe reOMeTPUUYeCKUX BeJIMUMH 110 00pa3ijaM win
aJiropuT™MamM, TpUMeHsii W3BeCTHble aHa/JMTHUYeCKue MeTOZbl TIpDU pellleHun
CTaHJJaPTHBIX MaTeMaTHUeCKUX 3a/lay Ha BbIUMC/IEHHWEe PACCTOSTHUM MeXXAy JBYMs
TOUKAaMHU, OT TOUKM [0 TPSIMOM, OT TOYKHM [0 TUIOCKOCTH, MEXIY
CKPelL[HBaOLUMUCS TIPSMbIMHU.

Periath 3aZiauy Ha HaxoOKJeHUe reoMeTpUUeCcKUX BeJIMUMH 110 o6pasijam win
aJropuTMamM, TIpUMeHsii HW3BeCTHble aHa/JMTHUYeCKue MeTOZbl TIpDU pelleHur
CTaHJAPTHBIX MaTeMaTHUYeCKMX 3aJad Ha BBIUMC/IEHHE YIJIOB  MEXAY
CKPEI[UBAIOIAMUCS TIPSIMBIMH, MEXIy TMpPsSIMOM M  IJIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.

BbuncisiTe 00bEMBI M TI/IOIIAIA TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nmipaMuzia) C TIpUuMeHeHHeM (OpMYJI; BBIUHCASATb COOTHOILIEHHS MEXIY
TIJIOIIA/IIMU TTIOBEPXHOCTeH, 00bEMaMU TTOI00HBIX MHOTOT'DPaHHHKOB.

OmneprpoBaTh TMOHSATHSIMH: CHMMETPUS B IIPOCTPAHCTBE; IIEHTP, OCb U
TJIOCKOCTh CUMMETPHH; IIeHTP, OCh U IJIOCKOCTb CUMMETPUHN (DUTYPBI.

V3Bnekatb, IpeoOpa30BbIBaTh W WHTEPIPETHPOBaTh HH(OPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpHUecKuX (Urypax, Mpe/CTaBeHHYI0 Ha YepTeXkax U
PHUCYHKaXx.

[TpumeHATb TeomeTpuueckue (HaKThl [Jis PpelleHus CTepeoMeTpUUYecKuX
3a/1ay, TIpe/ro/aratoliuxX HeCKObKO 11aroB pellleHUs], eC/I yC/I0BUS TIpUMeHeHus
3a/laHbl B SIBHOU (hopMme.

[TpyuMeHATb TIpOCTeWIIMe TIPOrpaMMHBIE  CpPe/iCTBAa W 3JIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CCTEeMBI TP PellleHNH CTePeOMeTpUUYeCKrX 3a/au.

[TpuBOAUTE TIpUMepbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TIpUpojie U
JKWU3HH, Pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB F'eOMeTPUU B UCKYCCTBe.



[IpyMeHATh TONyuYeHHble 3HAHWS Ha IpaKTUKe: aHaIM3UpPOBaTh peaslbHbIe
CUTyallid W TIDUMEHSITh M3y4YeHHble TIOHSITUS B TMpOllecce TOMCKa PpelleHust
MaTeMaThyecKu C(HOpMy/IUpOBaHHOM TIpOO/TeMbl, MOZE/JIUPOBaTh peasibHbIe
CUTyallud Ha S3blKe Te0MeTpPUH, WCC/eloBaTh TOCTPOEHHbIe MOJENU C
HCITI0/Tb30BaHEM TeOMEeTPUUECKHX TTOHSITHI M TeopeM, aririapara aareOphbl; periaThb
MpaKkTU4eCcKue 3aJjauu, CB3aHHbIe C HAaXOXKJEeHUeM reOMeTPUUYeCKUX BeJIUUKH.

11 K/TACC

OmneprpoBaTh TMOHSATHUSMH: LUMHPUYECKass TIOBEPXHOCTh, 00pa3yoiie
LWIUHAPUYECKOW  TIOBEPXHOCTH;  I[WIMHAD;  KOHHWYeCKass  TOBEpPXHOCTb,
oOpa3yroiirie KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesa BpaljeHus (LIWJIMH/P, KOHYC, cdepa U 1iap).

OOBACHATDL CTIOCOOBI TIOTyUeHUsT TeJT Bpall[eHusl.

KnaccuduiypoBathk B3auMHOe pacriosioykeHue cdhepbl U MI0CKOCTH.

OnepupoBaTh MOHSATUSIMU: 111aDOBOKM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; I1apOBOM CJIOM, OCHOBaHWE IIapOBOI0 CJIOSsl, BbICOTA IIapOBOI0O CJI0S;
LIapOBOM CEKTOP.

Bbiuncasite  00bEMBI U TUIOLIAAM  TIOBEPXHOCTeM  Ten  BpallleHus,
reoMeTpUUeCKHX TeJsl C IpuMeHeHreM (popmyii.

OnepupoBaThb TIOHSATHUSIMA: MHOTOTDAaHHUWK, BIMCAaHHbIH B chepy ¢
OMKCAHHBIA OKOJIO Ccdepbl; cdepa, BOMCAHHAsi B MHOIOTPAHHUK WM TeJo
BpallleHHsl.

BBIUNC/IATE COOTHOILIEHUSI MeXKAY TUIOIIAAsIMU TOBepXHOCTeld U 00bEMaMu
MO/I0OHBIX Te.

N300pakaTh u3yuyaemble (UTYypbl OT DYKA U C TPUMEHEHUEM IPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BBINMO/MHATE (BBIHOCHBIE) IJIOCKHE YePTeXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Buz cBepxy, cO0Ky, CHU3Yy; CTPOUTb CeUeHUs Tesl BpallleHusl.

W3BnekaTb, WHTEpPIIPETUPOBaTh U IpeoOpa3oBbIBaTh MHQPOPMALIMIO O
MIPOCTPAHCTBEHHBIX reOMeTpUYeCcKuX (pUrypax, rpejCcTaB/IeHHYI Ha YepTeXxax U
PUCYHKaXx.

OnepupoBaTh MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BbITIO/IHATL ~ [IEHCTBUSL  C/I0)KEHUSI BEKTOPOB, BbIUMTAHUSI BEKTOPOB U
YMHOKeHHsT BeKTOpa Ha UHC/I0, 0ObSICHITh, KAKUMH CBOMCTBaMH OHU 00/1a/iaroT.

[TpuMeHsITh TIpaBU/IO Mapasienenumnesa.

OnepupoBaTh MOHATUSIMU: [J€KapTOBbI KOOPJWHAThI B POCTPAHCTBE, BEKTOP,
MOZy/lb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpDAWHATbl BEKTOpa, Yroa MEXAy
BEKTOpaMH, CKa/ISIpHOe TIpou3Be/ieHre BeKTOPOB, KO/UTMHeapHbIe ¥ KOMIL/IaHapHbIe
BEKTOPBI.

HaxoguTb cyMMy BEKTOPOB U TIPOM3Be/ieHHe BEKTOpa Ha YUCJIO, YTOT MEXAY
BEKTOpaMH, CKa/sipHOe T[IpOUW3Be/leHHe, packKiaJblBaTb BEKTOp MO [IBYM
HEeKOJIJTMHeapHbIM BeKTOpaM.



3ajaBaTh IVIOCKOCTb ypaBHEHNEM B ZIeKapTOBOU CHCTeMe KOOp/WHaT.

[IpumeHsITb reoMeTpuueckue (akTbl [Js pelIeHUs CTepeoMeTPUYECKUX
3a/1ay, MpeArno/aratolux HeCKOIBKO 1IaroB pelleHus], eClv yCJI0BUS TTPUMEHEHUs
3a/laHbl B SIBHOM (hopMe.

PemaTe mpocTeliiime reoMeTpuuecKue 3aJjauyd Ha MpPHMEHeHHe BEeKTOPHO-
KOOpPJMHATHOIO MeTo/a.

Pemate 3aZjauM Ha [0OKa3aTelbCTBO MaTeMaTHUeCKMX OTHOLUEHWHA U
HaXOXKJeHVe reoMeTpUUYeCKUX BeJIMUMH 10 00pasijaM Wi aJirOpUTMam, IpuMeHsIst
V3BECTHbIE MeTO/bl [P PeLleHrH CTaHJaPTHBIX MaTeMaTUUeCK1X 3a/au.

[IpumeHsITp  TpOCTellllMe TIpOrpamMMHbIe  CpefCTBa W 3JeKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTEMBI ITPY PellleHNH CTepeoMeTpUYeCKUX 3a/au.

[IpuBOAUTL TpUMepbl MaTeMaTUYeCKWX 3aKOHOMEDHOCTeW B TpPUpOJe M
JKV3HH, pacIio3HaBaTh MPOSIB/IEHNE 3aKOHOB FeOMeTPHHU B UCKYCCTBe.

[IpumeHATh TOyYeHHble 3HAHUSI Ha IpAKTHKe: aHaJIU3UMpOBaTh peasibHbIe
CUTyalluM W TIPUMEHSITb W3yueHHble TOHATHSI B TMpoOLiecCe TOWCKA peLleHus
MaTeMaTHueCcKd CQOpPMy/IMpPOBaHHOW TIpobjeMbl, MO/eMMpoBaTh peasbHbIe
CUTyalluM Ha $3blKe TeOMeTpUM, WCC/IeloBaTh I[IOCTPOEHHble MOJeIN C
WCTI0/Ib30BaHKEM reoMeTpUYeCcKUX TIOHSATHI U TeopeM, amrapaTa anredphbl; peliaThb
TIpakTUYeCKue 3a/lauy, CB3aHHbIe C HAXO0XX/€eHMeM reOMeTpUYeCKUX BeJTMYUH.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KV/IACC
KommuecTso uacos DJIeKTPOHHbBIE
Ne HaumveHoBaHMe pa3/ie/ioB U Koutponsmbie | TIpakTHuecKHe (udpposBbie)
n/m| TeM NPOrpaMMbl Bcero oOpa3oBare/IbHbIE
padoThI padoThI
pecypchl
bubmoreka IIOK
1 Baeziente B cTepeoMeTpuio 10 https://m.edsoo.ru/1c209e37
[IpsiMble U MJIOCKOCTH B
9 TIPOCTPaHCTBe. 1 1 bubmoteka LIOK
[TapasiennbHOCTB MPAMBIX U https://m.edsoo.ru/1c209e37
MJIOCKOCTeN
[TeprieHAUKYIIPHOCTD bubmoreka LIOK
3 Ny 12
MPSIMBIX Y TJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 Yrael MeXay NpAMbIMU U 10 1 bubnuoreka IIOK
IVIOCKOCTSMU https://m.edsoo.ru/1c209e37
bubmoreka [IOK
> MHororpaHuKHI 1 1 https://m.edsoo.ru/1c209e37
. bubmmoreka IIOK
1
6 OBnEMbI MHOrOrpaHHKKOB J https://m.edsoo.ru/1c209e37
IToBTOpEHME: CeueHus, bubmoreka LIOK
7 4 1
PacCTOSIHUSA U YTJIbI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB 68 5 0

[10 ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 K/TACC

YACOB I10 ITIPOI'PAMME

Ko/muecTBo yacoB DJIeKTPOHHBbIe
HaumeHnoBaHue
Ne K I (yudppoBbIe)
pa3/e/ioB M TeM OHTPOJIbHbIE paKTHUeCcKue
n/m Bcero o0pa3oBare/bHbIE
MPOrpaMMblI padoThI padoThI
pecypchl
bubmoreka IIOK
1 Terna Bparenms 12 https://m.edsoo.ru/1¢c209e37
. bubmioreka LJOK

2 Obrémer Ter > 1 https://m.edsoo.ru/1¢c209e37
BekTopnl U

3 KOO I]i)IHaTbI B 10 1 Bubmiorexa LIOK

PA https://m.edsoo.ru/1c209e37
TPOCTPAHCTBe
IToBTOpEHue,

4 0600111eHue, - 1 bubmuoreka IIOK
cucTemMaTH3aLus https://m.edsoo.ru/1c209e37
3HAHUH

OBIIIEE KOJIMUECTBO
m 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
KommuecTso uacos DJIeKTPOHHBbIe
Ne ara udpoBbIe
Tema ypoka Konrponbneie | IIpakTuyeckue A wupp
n/n Bcero H3ydyeHUs1 | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHBIe TTOHATUSA
CTepeoMeTpHH: TOYKa, mpsmas,
IJIOCKOCTh, NPOCTPAHCTBO.

1 [TpaBua n3o06pa’keHus Ha 1 bubmuoreka IIOK
PUCYHKaX: U300parkeHUsI https://m.edsoo.ru/aecc77cd
TJIOCKOCTeM, mapasiie/ibHbIX
MpsIMbIX (OTPE3KOB), CepPeIHbI
OTpe3Ka
ITousTua: nepecekatroriyecs

2 IIJIOCKOCTH npe eceKa}lg necs 1 Bubmiorexa LIOK

» HEp m https://m.edsoo.ru/2d8a9¢99
npsiMasi v IMJI0CKOCThb
ITousTua: nmepecekaronyiecs
3 IIJIOCKOCTH npe eceKa}Lg necs 1 Bubmiorexa LIOK
» €p i https://m.edsoo.ru/db685e73
npsiMasi ¥ MJIOCKOCThb
3HAKOMCTBO C
MHOTrOrpaHHUKaMU
4 u300 a>11)<eHHe MHOI:OF AHHUKOB 1 Bubmiorexa LIOK
p p https://m.edsoo.ru/a63959ed
Ha PUCYHKax, Ha
MPOEKI[MOHHBIX YepTerKax
HauanbHble cBefieHUst 0 KyOe 1

5 nupamMuzie, Ux pasBépTku U 1 bubnuoreka LIOK
Mozenu. CeueHus https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB

6 HauanbHble cBesieHNs 0 KyOe u 1 Bbubmoteka LIOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nvpamMuzie, X pasBépTku U
Mogenu. CeueHus
MHOI'OIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[MoHsiTvie 06 aKCMOMATHYECKOM
MIOCTPOEHUH CTePeOMeTPUN:

bubmiorteka LIOK

IJIOCKOCTeH B IMMPOCTPaHCTBE:

7
aKCHOMBI CTepeoMeTpUU U https://m.edsoo.ru/Occ5c4fe
CIeICTBUS U3 HUX
[MoHsiTve 06 aKCMOMAaTHYeCKOM
IOCTPOEHUU CTepeoOMeTPUH: bubnuoreka LIOK
8
aKCHOMBI CTePeOMeTPUU U https://m.edsoo.ru/239c8cb4
CIeICTBUS U3 HUX
[MoHsiTve 06 aKCMOMAaTHYeCKOM
TIOCTPOEHUU CTepeOMeTPUH: bubmmoreka LIOK
9
aKCHUOMBI CTepeOMeTpUU U https://m.edsoo.ru/65c6b106
C/Ie/ICTBUSA U3 HUX
[MoHsiTHEe 06 aKCMOMaTUUeCKOM
[IOCTPOEHUU CTepeoMeTpUH: bubmoteka LIOK
10
aKCHOMBI CTePeOMeTpPUU U https://m.edsoo.ru/258£c245
C/Ie/ICTBUSA U3 HUX
B3avMHoe pacriosiokeHue
TMIPSIMBIX B [IPOCTPaHCTBeE:
11 HE ecekaro pI/IECE Bubnmoreka [JOK
P o ’ https://m.edsoo.ru/1a2520f6
rapasuie/ibHble U
CKpelLuBaroLIecs npsmble
[TapanienbHOCTb NPAMBIX U
TJIOCKOCTEeMN B IPOCTPaHCTBe:
12 rapa’siiesibHble 111J SIMII)DIE B Brbnmoreka LIOK
P P https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBe; MapasiiebHOCTh
TPEX MPAMBIX
13 [TapanienbHOCTb NPAMBIX U Bbubmoteka LIOK

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

[TapanienbHOCTE IPSIMOU U
TMJIOCKOCTH

14 YTl € cCOHanpaB/IeHHBIMU bubmmoreka LIOK
CTOpOHaMU https://m.edsoo.ru/9f4071b9

15 Yron Mexay NpsAMbIMU B bubmmoreka IIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron mexay NnpsMbIMU B Bubmoteka LIOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapasnenbHOCTD MIOCKOCTEN: Bbubmoteka LIOK

17
rapasuiesibHble ITIOCKOCTU https://m.edsoo.ru/2e18f255

18 CaoricTBa napasuienbHbIX Bbubmoteka LIOK
TJIOCKOCTen https://m.edsoo.ru/e504d656
[Tpocreiiiive
MPOCTPAHCTBEHHbIE (PUTYPHI HA bubmmoreka IIOK

19
TJIOCKOCTH: TeTpasip, Ky0, https://m.edsoo.ru/4a28dc02
Tapasuiesiernnurie

. bubmoreka LIOK
20 Hocrpoerue cederui https://m.edsoo.ru/1d434d0f
. bubmoreka [IOK

21 HMocrpoerine ceverit https://m.edsoo.ru/ec26fe5d
KoHtposbHast paboTa 1o Teme
"[IpsiMBIe U TJIOCKOCTHU B Bbubmoreka LIOK

22
rpocrpaHcTse. [TapanienbHOCTb https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEN"
[TeprieH MKy ISIPHOCTD MPSIMOW

2 Y TIJIOCKOCTH: bubmuoreka LIOK
NepIieHUKY/IIpHbIe TIpsIMbIe B https://m.edsoo.ru/b19f6a5d
TIPOCTPaHCTBe

24 IIpsiMble napasniesbHble U bubmoteka LIOK

repreHMKY/IsIpHble K

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

TIJIOCKOCTH

[Tpsimble napasienbHble U

bubmuoreka IIOK

25 TEPTIERMIYIAPHBIE & https://m.edsoo.ru/ba545966
TJIOCKOCTH

2 IIpy3Hak nepneH uKy/JIapHOCTU bubmmoreka IIOK
MIPSIMOU Y TUIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepreHauKy/IIpHOCTH Bubmoteka LIOK
TMPSIMOM M TJIOCKOCTH https://m.edsoo0.ru/79165d15
Teopema o nipsiMoii Bbubmoteka LIOK

28 o
MepreHUKYJIAPHOU IIJIOCKOCTU https://m.edsoo.ru/635¢5087

79 Teopema o mipsimoii bubmmoreka [IOK
repreHAuKY/IsIPHOU TJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nipsimoi bubmmoreka IIOK
TreprieHgUuKY/IsIPHOU TJIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieH Ky /IIp ¥ HAK/IOHHBIE:

31 paccrosiHye OT TOUKH [0 bubnuoreka LIOK
IUIOCKOCTH, PaCCTOSAHHE OT https://m.edsoo.ru/33c477d3
TPSIMOH /10 TIJTIOCKOCTH
[TeprieH UKy /IIp ¥ HAK/IOHHBIE:
paccTosiHue OT TOUYKH [0 bubmuoreka LIOK

32
IVIOCKOCTH, PacCTOssHUE OT https://m.edsoo.ru/66fefadd
TMPSIMO 710 TIJTIOCKOCTH
[TeprieH UKy ISIp M HAK/IOHHBIE:

33 paccTosiHue OT TOYKH JI0 bubnuoreka LIOK
IVIOCKOCTH, PacCTOssHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM /10 TIJIOCKOCTH
[TeprieH UKy SIp ¥ HAK/TIOHHbBIE:

34 paccTosiHue OT TOYKH [0 bubmuoreka LIOK

IIJIOCKOCTH, PAaCCTOSIHHAE OT
MPSIMOM 710 TIJIOCKOCTH

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

YT/bl B IPOCTPaHCTBE: yrojl

bubmioreka LIOK

35 MeXXy MPsSIMOM U TJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 [IByrpaHHbIN yroJ, JTMHeNHbIA Bbubmoteka LIOK
yroJ ABYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 [ByrpaHHbIN yro, TUHeWHbIN bubmmoreka IIOK
yroJi IByrpaHHOro yria https://m.edsoo.ru/c7c777ed
[TeprieHAUKYISIPHOCTD
38 TJIOCKOCTeH: MpH3HaK bubmmoreka IIOK
MeprieHAUKY/IAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
TJIOCKOCTeHN
[leprieHAUKYISIPHOCTD
39 TJIOCKOCTeH: Mpr3HaK bubmuoreka IIOK
[IepIIeHUKYJIIPHOCTU IBYX https://m.edsoo.ru/ed9e2a8e
TJIOCKOCTeHN
[TeprieHAUKYISAPHOCTD
40 TIJIOCKOCTeM: TIPHU3HaK bubnuoreka LIOK
[IepIIeHUKYJIIPHOCTU IBYX https://m.edsoo.ru/ba75dc57
TJIOCKOCTeN
Teopema 0 Tpéx bubnuoreka LIOK
41
[epIreHJUKY/IsIpax https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx Bbubmoteka LIOK
TepreHAuKyIgpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubmuoreka IIOK
TepreHAuKYyIspax https://m.edsoo.ru/9f246736
KoHTponbHast paboTa o TeMam
"[lepieHAUKYJIIPHOCTb [PSIMBIX bubnuoreka LIOK
44 Al n
U TVIOCKOCTen" U "YTJIbl MeXay https://m.edsoo.ru/5b971ef3
MPSAMBIMU U IIJIOCKOCTAMU"
45 [ToHATHE MHOTrOrpaHHUKA, bubmioreka LIOK

OCHOBHBI€ 3/7IeMEeHThI

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

MHOI'OTPaHHUKA, BBINYKJ/Ible U
HEeBBINYKJ/Ible MHOI'OTPaHHUKUY;
pasBépTKa MHOTOTpaHHUKaA

[Ipu3ma: n-yrosibHasi IpusMa;
IPaHU U OCHOBAHUS NPU3MBI;

46 NpsiMasi ¥ HaK/IOHHas [IPU3MBbI; Brbmoreka LIOK
https://m.edsoo.ru/b4ad63ad
BokoBasi ¥ TIO/THast TOBEPXHOCTh
TIPU3MBI
[Tapannenenurnep,

47 MIPSIMOYT O/IbHBIN Bbubmoteka LIOK
rapasuiesienunes 1 ero https://m.edsoo.ru/8a7be683
CBOMCTBa
[Tupamyja: n-yrosipHas
nvpamMu/ia, rpaHy ¥ OCHOBaHUe

48 nupaMuzibl; O0KOBast U TMOJTHAs bubnuoreka LIOK
[IOBEepPXHOCTh NMUPaMU/IbI; https://m.edsoo.ru/fblcdOa5
TpaBWIbHAsA U yCeuéHHast
nvpamuza
[TpaBu/IbHBIE MHOTOIPaHHUKU:

TIOHSITHE [TPaBUIBHOIO
MHOTI'OTDaHHUKA; paBU/IbHAs
49 npmmapn HpaBI/IJIbII;aH Brbmiorexa [OK
https://m.edsoo.ru/074c8865
nvMpamMu/ia; NpaBU/IbHas
TpeyroJ/ibHasi IMpamuza u
TIpaBUWIbHbIN TeTpas/p; Ky6
ITpencraBieHne 0 NpaBUIbHBIX
50 Mgo'?orpaHHHKax: oiTaa,qp, Brbmoreka LIOK
https://m.edsoo.ru/a0fdd5bf
JIOZleKasip U UKOocaszp.
CummeTpus B IIPOCTPAHCTBe: Bu6morexa LIOK
51 CUMMEeTPHS OTHOCUTEJIEHO

TOYKH, NIPSIMOM, TJIOCKOCTH.

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

OneMeHTbl CUMMETPUH B
nupamMuziax,
napasuiesienure/ax,
NIpaBU/IbHBIX MHOI'OIPaHHHUKaX

BriunciieHue 3/1eMeHTOB

bubmoreka [IOK

52 MHOTOTPAHHUKOB: PEOPa, https://m.edsoo.ru/6cdbecef
JlaroHau, yrbl
[Tnomazb 60KOBOM
TOBEPXHOCTHU U TOJTHOU
53 TTOBEPXHOCTHU NIPSIMOU TIPU3MBI, Bbubmoteka LIOK
T/I011Ia/Ib OCHOBaHUM, TeopeMa https://m.edsoo.ru/37d84157
0 OOKOBOI1 TTIOBEPXHOCTH
TIPSIMOM TIPU3MBI
[Tnomazb 60KOBOMA
TOBEPXHOCTU U TTIOBEPXHOCTHU
54 TpaBWIbHOM NUPaMU/bl, bubnuoreka LIOK
TeopeMa O TI/IoIaAu OOKOBOM https://m.edsoo.ru/5603e30b
TOBEPXHOCTU yCeUEHHOU
MMPaMU/IbI
55 KoHTtponbHast paboTa o Teme bubnuoreka LIOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
, Bubmoteka LIOK
>6 Monsmue 06 o6neme https://m.edsoo.ru/7ad0020b
n bubmioreka LIOK
>7 OOnéM mapaviaL! https://m.edsoo.ru/235171b3
n bubmoreka LIOK
>8 OOném mapaviaL! https://m.edsoo.ru/f47dfefd
, bubmmoreka [IOK
>9 Obném mupamiaL! https://m.edsoo.ru/79c10312
60 OO6BEM TMPaMU/IbI Brbnmoreka LIOK

https://m.edsoo.ru/2faadc3f



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f

bubmoreka [IOK

61 | Obvém npusmeI 1 https:/m.eds00.ru/79853608
. bubmmoreka IIOK
62 OBnEm mpu3MbI 1 https://m.edsoo.1ru/1e053890
, Bubmoteka LIOK
63 OwEm mpu3Mb! 1 https://m.edsoo.ru/482d3f51
64 KoHTtponbHast paboTa 1o Teme 1 bubmoreka IIOK
"O6BEMBI MHOT'OI'DAaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEHME, 0600IIEHNE
65 cucTeMaTu3aLusi 3HaHUM. 1 bubmuoreka IIOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKe
[ToBTOpeHue, 00001IIeHE
cUCTeMaTr3alus 3HaHUM.
BbiunciieHre pacCTOSIHUM:
66 Me B MHPTOqKaMH oT 1 Bnbmiorexa [OK
PRAY ABYNIL TOTLRAMM, https://m.edsoo.ru/f7792ba9
TOUKHU [10 MPSIMOM, OT TOUKH [0
TIJIOCKOCTH, MEXIY
CKPeIIUBAIOIIUMUCS TIPSIMBIMHU
bubmoreka LIOK
67 | Mrorosas kouTponbHas pabota 1 https:/m.eds00.ru/b9146bc0
[ToBTOpEHME, 0600IIEHHE
CcUCTeMaTr3alus 3HaHUM.
Brruuicsienue yrioB: me
68 CKpeILUBar0 yI/IMI/ICSI m ;{Kl\'/ZILIEIIMI/I 1 Brbmiorexa [OK
DeLHBAro P ’ https://m.eds00.ru/56765e8b
MeX/ly MPSIMO U MJIOCKOCThIO,
JIBYTPaHHbIX YIJIOB, YIJIOB
MeX/1y TVIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
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11 K/TACC

KosmuecTBO yacoB

J/IeKTPOHHbIE
Ne Jata nudpoBbie
Tema ypoka Koutposbhbie | IIpakTnuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchbl
Cdepa u 11ap: LIeHTP,

1 pajguyc, auamerp; 1 bubnuoreka LIOK
IUIOI}a/ib IIOBePXHOCTU https://m.edsoo.ru/0341bc2b
cdepsl
B3auMHoe pacniosio>keHue

) ccepbl U MJI0CKOCTH; 1 bubnuoreka LIOK
KacaTesbHas IJIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mioiaab cepsl
N3o06paxkeHue chepsl,

3 1a apHa HJIOCKO(%Z)TII/)I 1 Bubmiorexa [JOK

P ) https://m.edsoo.ru/bc15f7£2
CeueHus 11apa
LunuHapuueckas
TOBEPXHOCTb,
obpa3yroriye

4 1/15)11/113, ]I:]I-IHECKOP’I 1 Brbmoreka LIOK
1 AP https://m.edsoo0.ru/6054b8c1
MOBEPXHOCTH, OCh
LIWTMHAPUUECKOU
TOBEPXHOCTU
LuauHAp: OCHOBaHUS U
O0KOBast IOBEPXHOCTD,

5 obpasyrorias E 0Cb; 1 Bubmiorexa [JOK

basyroti > https:/m.eds00.ru/1886216
T/I0Ia/Ib OOKOBOM U
TO/THOW [TOBEPXHOCTH
6 V300pakeHHe 1[UIMHAPA 1 bubmoreka LIOK

Ha IJIOCKOCTH. Pa3BépTka

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

uunvHapa. CeueHus
UMAUHpa (TIJI0CKOCThIO,
Tapasuie/ibHOM UIn
TrepreHAuKYIsIPHONM OCH
LIAJTUHAPA)

KoHnueckasi moBepxHOCTb,
obpa3sytorrie KOHUUeCKOU

bubmoteka LIOK

7 TOBEPXHOCTH, OCh 1 . https://m.edsoo.ru/c94ba09b
BepIlIMHAa KOHUYeCKOU
TIOBEPXHOCTH
Konyc: ocHoBaHue u

8 BepIllMHa, 0Opa3ytolas u bubmioreka LJOK
0Cb; TIJTOMa/Ib OOKOBOM 1 https://m.edso0.ru/897dd3b2
TI0/THOM TTOBEPXHOCTU
Y ceuéHHBIM KOHYC:

9 oOpa3ytoliye 1 BbICOTa; bubnuoreka LIOK
OCHOBaHUs U GOKOBast https://m.edsoo.ru/1468bab3
TOBEPXHOCTh
N306pakeHre KOHyCa Ha
IJIOCKOCTU. Pa3Béprka
KoHyca. CeueHust KOHycCa

10 (TJI0CKOCTHIO, bubmioreka LJOK
Tapasuie/ibHOU https://m.edsoo.ru/Obdelbe8
OCHOBaHHUIO, U
TJIOCKOCTBIO0, IPOXOASILen
yepe3 BepLINHY)

1 E;;wufj:;:{liﬂ e bubmoteka LIOK

https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
12 MHororpaHHUK, bubmoteka LIOK

OTKCaHHBIN 0KOJI0 cdepsl;

https://m.edsoo.ru/0b136158



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

cdepa, BrvMcaHHas B
MHOTOTPaHHUK WY B TEJIO
BpalleHust

IMousTue 06 00BEMeE.

13 OCHOBHBIE CBOMCTBA Brbmoreka LOK
. https://m.edsoo.ru/26a03fb7
00BEMOB Tes
. bubmioreka LJOK

14 O6nEm tunmHApa, KoHyca https://m.edsoo.ru/5513d87b

15 OO6mBém 11apa U M1011a/Ib bubmoreka IIOK
chepnbl https://m.edsoo.ru/d189bde2
[TomoOHbIe Tela B
MPOCTPAaHCTBe.

16 COOTHOLLIeHUS MeXy bubmuoreka IIOK
TUI0LLAASIMU https://m.edsoo.ru/810cf1eb
MOBepXHOCTe, 00BEMaMU
M0/J0OHBIX TeJ
KonTtponbHas pabora o

17 TEMal\I/[) "Tesna Bp aleHus" u Bnbmiorexa [OK
" "p . https://m.edsoo.ru/4a33a8ab

Ob6mnembl Ten

18 BekTop Ha IJIOCKOCTU U B bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cro)keHUe U BblUMTaHue bubmmoreka LIOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXeHue BeKTopa Ha bubmoreka IIOK
YMCII0 https://m.edsoo.ru/dee379eb
Pasnoxenue BekTOpa 1o

27 TPEM HeKOMILIaHapPHBbIM bubmoreka IIOK
BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
rapasuiesienuriesia

22 Pemrenue 3a/1ay, bubmoreka LIOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

CBSI3aHHBIX C
NpUMeHeHWeM TIPaBUJT
ZIeiCTBUM C BEKTOpPaMH

https://m.edsoo.1ru/5a827900

KoopauHaTHO-BEKTOPHBIN

bubmoreka IIOK

2
3 METO{ TIPH PELIEHIH https://m.edsoo.ru/d3alfe30

reoMeTpUUeCKUX 3aziau
[IpsiMmoyrosibHas cucremMa
KOOp/JUHAT B

24 TIPOCTPaHCTBe. Bbubmoteka LIOK
KooppauHatsl BekTOpa. https://m.edsoo.ru/48db7058
[Ipocreiiive 3asauu B
KOOpJuHaTax
Yros Mexay BeKTOpaMH. Bu6miorexa LOK

25 CKasApHoe MpoH3Be/eHne https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruniciienue yrios Mexny bubmoreka [IOK
MPAMBIMH U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbHas paboTa 1o

97 TeMe "BekTophl 1 bubmoreka IIOK
KOODPJWHATEI B https://m.edsoo.ru/77c22fc5
IpoCTpaHcTBe"
[TorTOpeHHe, 06001IeHIEe
Y CUCTeMaTU3alys 3HaHUH. Bu6miorexa LIOK

nbnoTek

28 OcroBHbIE GUIypEL, https://m.edsoo.ru/1780ba5d
(hakTbl, TEOpPEMBI Kypca
T/ITaHUMETPUH
[TorTOpeHMe, 06001IeHIEe
Y CUCTeMaTU3alus 3HaHUH.

29 OcHoBHbIe GUTYPHI, Bnbmiorexa [JOK

(hakTbl, TEOpPEMBI Kypca
MJIaHUMeTPUU

https://m.edsoo0.ru/078cd184



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpEHME, 0600IIEHHE

30 Y CHCTeMaTu3aLysl 3HaHUM. 1 bubmiorteka LJOK
3ajjauv MIaHUMETPUU U https://m.edsoo.ru/7491efe0
METO/Ibl UX pelleHuUs
[ToBTOpeHue, 00001IIeHNE

31 Y CUCTeMaTH3alys 3HaHUU. 1 bubnuoreka LIOK
3azsiauy [1IaHUMEeTPUHU U https://m.edsoo.ru/4dffda97
MeTO/Ibl UX pelleHuUs
[ToBTOpeHue, 00001IIEHNE
Y CHCTeMaTu3alysl 3HaHUM.

32 OcHoBHbIe cblzn"LI bI 1 Brbmoreka LIOK

YPbL, https://m.edsoo.ru/74b2ad91
(hakTbl, TEOpPEMBI Kypca
CTepeoMeTpuHr

33 Wtorosast KOHTpOJIbHAs 1 bubnuoreka LIOK
pabota https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHMe, 000011IeHe 1 bubmoteka LIOK
Y cUCTeMaTu3alius 3HaHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOI'PAMME



https://m.edsoo.ru/7491efe0
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ITPOBEPAEMBIE TPEBOBAHHNSA K PE3YJ/IbTATAM OCBOEHUA
OCHOBHO OEPA30BATEJIbHOM ITPOI'PAMMBI

10 K/ITIACC
Kop .
npoBepsieMoro IIpoBepsiembie nPe,uMeTHme pe3y/ibTaThl 0CBOEHMSI 0OCHOBHOH
pesy/bTaTa 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpPe/JHEro 001ero 0opa3oBaHusA
7 I'eomeTpus
7.1 OrnepupoBath MOHATUAMU: TOUKA, IpsIMasi, IJIOCKOCThb
75 [IpyMeHATb aKCHOMBI CTEPeOMEeTPUM U C/Ie/ICTBUS M3 HUX TIPU PellleHUU
’ reoMeTpUUecKHX 3a7au
73 OrnepupoBaTh MOHSTUSIMU: T1apasyieJIbHOCTh W TepreHAuKYIsIPHOCTb
' TIPSAMBIX ¥ TIIOCKOCTeH
4 KnaccuduipoBaTk B3aMHOe pacro/io’KeHWe TMpsSIMbIX U TIJIOCKOCTeN B
’ MPOCTPaHCTBe
OnepupoBaTh NOHATUSIMU: [JBYTPaHHbINA yTOJl, TPaHU JBYI'PAHHOIO yIJIa,
7.5 pebpo ABYrpaHHOT0 yriia, TMHEHHbBIN yroJl ABYTPaHHOTO yIiia, TpajycHast
Mepa [ByTPaHHOTO yrJja
76 OnepupoBaTh MOHSATUSIMU: MHOTOTPAaHHUK, BBIMYK/BIM U HEBBITYK/IbIN
’ MHOT'OTPaHHUK, 3/1eMeHTbl MHOTOTPAaHHUKA, TTPaBU/IbHBIM MHOTOTPaHHUK
7 Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOIDAaHHUKOB (MMMpamMujia, TpH3Ma,
’ TIPSIMOYTOJTIBHBIN Tapasuiesenures, Ky0)
KnaccuduigpoBaT  MHOTOTPAaHHUWKH, BbIOMpas  OCHOBaHUS  [Jis
- Klaccupukalu  (BbIMIyK/Able U HEBBINIYK/ble ~ MHOTOTPaHHUKH,
' rpaBU/IbHbIE MHOTOTDAHHUWKH, TIpsSMble U HaK/JIOHHbIe  TIPU3MBI,
rapasiuiesienume/ibl)
79 OrnepupoBaThb TTOHATHUSIMU: ceKyl1asi IJIOCKOCTh, ceueHue
' MHOTOIPaHHUKOB
710 OOBbsACHATL  TPUHLIMITBI ~ TIOCTPOEHUsI CeUYeHW  MHOTOrPAHHUKOB,
’ WCII0/Tb3Yys1 MeTO/] C/IefIOB
CTpouTh CeuyeHUsI MHOTOTPAaHHUKOB METOJOM CJIe[iOB, BBIMOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHE UEPTEXKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX GUTYP:
BUJ CBEPXY, COOKY, CHU3Y
71 Permath 3a/1auM Ha HaxOXK/IeHHe TeOMETPUUECKUX BETMUWH T0 0Opa3ijam

WA a/JIrOpUTMaM, IMPUMEHsAA H3BE€CTHbIe aHA/IMTUYeCKHe MeTO/bl IIpUu




pellieHWM CTaHJAPTHBIX MaTeMaTU4YecKWX 3a/lad  Ha BbIUKC/IEHUe
PacCTOSIHUM MeXAY ABYMsI TOUKaMU, OT TOUKH [0 MPSIMOM, OT TOYKH [0

IMJIOCKOCTH, MeXYy CKPeHUBAOLNUMHUCA MMPAMBIMHA

7.13

PemaTh 3alaun Ha HaXOX/eHWEe reOMeTPUUYeCKHUX BeJIMUMH 10 obpasiam
WIA aaropuTMaM, IpUMeHsisl M3BeCTHble aHaIUTH4YecKhe MeTOJbl IpU
pellleHuM CTaHAAapTHBIX MaTeMaTHMUeCKHUX 3aJay Ha BbIYKC/IEHHe YIJIOB
MeX/ly CKpellVBarIIMMHUCS MPSMBIMUA, MEXAY IpPSIMOW U IJIOCKOCTHIO,

MEXAYy IJIOCKOCTAMH, ABYI'DAHHBIX YI'JIOB

7.14

Beuncnsate 00bEMBI M TIJIOMIAZAM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3sma, MMpaMuja) C MpUMeHeHHueM (OPMYJI, BBIUKMCIAT COOTHOIIEHHS
MeXay M/I0aISIMU TOBEPXHOCTeH, o0bémMaMu TIOZ0OHBIX

MHOI'OorpaHHMKOB

7.15

OHEPI/IpOBaTb MOHATUAMHA: CHUMMETpHA B IMPOCTPAHCTBE, LIEHTP, OCb U

IMJIOCKOCTb CUMMETPHH, LEHTP, OCh U IJIOCKOCTb CUMMETPUN d)HprI:I

7.16

V3Bnekarb, TpeoOpa3oBbIBaTH W MHTEPHPETHPOBaTh HMHGOPMALMIO O
NIPOCTPAHCTBEHHBIX TeOMeTpUUecKUX (urypax, IpefCTaB/leHHYH Ha

yepTe)kax U pUCyHKax

7.17

[TpumeHsTH reoMeTpuueckue (DaKThl JJisl pellleHHsl CTepPeoMeTPHUUYEeCKUX
3a/jay, TIpe/Io/araloliuX HEeCKOJbKO IaroB pellieHusi, ec/u YCIOBUS

TIpUMeHeHus 3a/laHbl B siBHOM (hopMe

7.18

[IpumeHsTb TpOCTeMllie TpOrpaMMHbBIE CpeJCTBA U 3J€KTPOHHO-

KOMMYHHKalJMOHHbIE CHUCTEMBI IMPXU PELIEHHWK CTEPEOMETPUYECKUX 3ad4

7.19

HPI/IBO,E[I/ITB MpUMeEPbI MaTEMATUYECKUX 3aKOHOMepHOCTEﬁ B Irpupoje "

JKW3HH, PACIIO3HABATH ITPOsIB/IEHHE 3dKOHOB reOMeTpUr B HCKYCCTBE

7.20

[TpuMeHsTH MO/TyYeHHbIe 3HAHWS Ha TTPAKTHKE: aHA/IM3UPOBATh PeasibHbIe
CUTyalluM W TPUMEHSTb W3yUeHHble TIOHATHS B TIpoIjecce TIOMCKa
pelLieHust MaTeMaTHueCcKu copmMyMpoBaHHOM npobJiemsl,
MO/Ie/IMPOBaTh peasibHble CUTYalldu Ha si3blke TeOMEeTPHH, MCCJIe/IoBaTh
TIOCTPOEHHbIE MOZIeJTU C MCII0/Ib30BaHUEM TeOMeTPUUYEeCKUX TIOHSATHU U
TeopeM, arrapara ajareOphbl, peliaTh MPaKTUUeCKue 3aJjauu, CBs3aHHbBIE C

HaX0XXIeHrneM reoOMeTpuyeCKux BeJIMYrH

11 K/TACC

Kopg
npoBepsieMoro
pe3y/ibTara

IIpoBepsiemble npeMeTHbIE Pe3y/JIbTaTbl 0CBOEHHS] 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI cpeHero o01ero o6pa3oBaHus




I'eomeTpus

OmnepupoBaTh MOHATUSAMU: LIWTMHAPHUYECKast TIOBePXHOCTh, 00pa3syroliye

].[HJIHH,Z[pH‘IECKOﬁ IIOBEPXHOCTH, LWIHWHAP, KOHHWYEeCKad IIOBEepPXHOCTb,

ol oOpa3yoiye  KOHWYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
TOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesia BpalljeHus (LIUWIUHADP, KOHYC, cepa U 111ap)
6.3 OOBSICHSITH CTIOCOOBI MOJTyYeHUsT TeJT BPallleHUsI
6.4 KrnaccuduimpoBaTh B3aMMHOe pacriosio’keHue cqepbl U MI0CKOCTH
OneprpoBaTh MOHATHSMU: I11aPDOBOM CErMEeHT, OCHOBaHUE CermMeHTa,
6.5 BbICOTA CErMeHTa, L1apOBOM CJIOM, OCHOBaHMWeE I11apOBOI0 CJ0s, BBICOTA
1IaPOBOTO CJI0S], LIaPOBOM CEKTOP
66 Bbruncisite 00bEMBI W TUIOMIAZM TIOBEPXHOCTeH Tes BpallleHus,
' reoMeTpUUeCcKHX TeJsl C IpUMeHeHreM (popmy
OneprpoBaTh TIOHATUSMU: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy U
6.7 OMMCaHHBIM OKOJIO Cepsl, cepa, BIMCAHHAs B MHOIOTPaHHUK WX TeJI0
BpallleHust
68 BbIuMCISTE COOTHOLLIEHUWS MeXJy [UIOIIaAIMH T[OBEPXHOCTeN U
' 06bEMaMH T107[06HBIX TeJl
69 V306pakaTh n3ydaembie GUTYPbl OT PYKH M C TIPUMEHEHHEeM TPOCThIX
‘ YepTEKHBIX UHCTPYMEHTOB
BbInosHATE  (BBIHOCHBIE) TIZIOCKWE UEepTeXUM M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTyp: BUJ CBepXy, COOKY, CHH3Y; CTPOUTH CEUeHHs Te
BpallleHus
Vi3BnekaTb, WHTEpPIIPeTUPOBaTh W TpeoOpa3oBbIBaTh HMH(GOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TeOMeTpUYecKux ¢urypax, Ipe/CTaBAeHHYI Ha
yepTe)kax U pUCYHKax
[TpuMeHATb TeoMeTpUuecKre (akThl /i1 pelleHUs CTePeOMeTPUYEeCcKUX
6.12 3a/lau, MpeAroJaratol[iXx HeCKOJIbKO I1aroB pelleHHus], eC/d YCJIOBUs
TpUMeHeHUsI 3a/laHbl B sIBHOU (hopme
6.13 OrneprpoBaTth NMOHATHEM: BEKTOP B IIPOCTPAHCTBE
BbInonHATE [eNCTBUS C/I0XKEHUsI BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
6.14 YMHOXKEHHUSI BEKTOpa Ha YMC/I0, OOBSICHATb, KAKUMH CBOMCTBAaMHU OHH
obmagaroT
6.15 [TpyrMeHsTh MpaBW/IO Napasie/ienunezia pu CJI0’)KeHUH BEKTOPOB
OnepypoBaTh TOHSATUSIMU: [1€KapTOBbl KOOpPJWHaThl B TPOCTPAHCTBe,
6.16 BEKTOD, MO/ly/lb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHAThI BEKTOPa,

yroa wMmexzay BeKTODPaMH, CKa/IdIpHOE  IIpOou3BeeHHe  BEKTODOB,




KOJI/ITMHeapHbIe 1 KOMIT/IAHdAPHBIE BEKTOPLI

6.17

Haxoguth cymMMy BeKTOpOB W TpOW3BeJleHHe BEeKTOpa Ha YUC/IO0, YTOoJ
MeXX/ly BEKTOpaMH, CKaJIIpHOe IIpOM3Be/leHre, pacK/a/blBaTb BEKTOP MO
[IBYM HEKOJUIMHeapHbIM BeKTOpam

6.18

3aziaBaTh TJIOCKOCTh YPaBHEHUEM B [1eKapTOBOM CHCTeMe KOOpAWHAT

6.19

Pemate mpocTeiinive reoMeTpuyeckve 3ajaud  Ha [pUMeHeHHe
BEKTOPHO-KOOP/IMHAaTHOTO MeTOo/ja

6.20

Pemlath 3ajjauy Ha /l0Ka3aTeJbCTBO MaTeMaTHUeCKUX OTHOIIeHUW |
HaXOXK/JjeHWe TeOMeTPUUeCKHUX BEeJIMUMH 10 00pasijaM WId aJrOpUTMam,
TpUMeHsIsI ~ M3BeCTHble  MeTOAbl TpPU  pelleHWHd  CTaHJapPTHBIX
MaTeMaTUueCKuX 3ajiau

6.21

[IpuMmeHsTb TpoCTellMe TMpOrpaMMHble CpPeACTBAa U 3JIeKTPOHHO-
KOMMYHUKAL[MOHHbIE CCTEeMBI [P pellleHUH CTepeoMeTpPUUYeCcKrX 3a1au

6.22

HpI/IBO,E[I/ITL MMpUMeEPbI MdTEMATUYECKHX BaKOHOMepHOCTEﬁ B TIpypoje "
JKHW3HHU, PACIIO3HABATH IPOABJ/IEHHE 3dKOHOB I'eOMETPHHU B UCKYCCTBE

6.23

[IpuMeHSITb TOMy4YeHHble 3HAHWA Ha TMpaKTHKe: AaHaJHU3UPOBATh
peasibHble CUTyallUd M TPUMEHSTh WU3yueHHble TOHATHS B TMpPOLiecce
TOMCKA pelleHuss MaTeMaThyecKu C(HOpMyTUpOBaHHOM TMpOOIeMBl,
MO/IeTMPOBaTh peasibHble CUTyallid Ha si3blKe reoMeTpUM, MCC/Ie[j0BaTh
TOCTPOEHHbIE MO/JIeId C UCIO0Jb30BaHWEM TeOMeTPUUYEeCKUX TOHSITHN U
TeopeM, arirapara aareOpbl, peliarh MpakKTUYeCcKue 3a/laud, CBSI3aHHBIE C

HaXO0XAeHUEM IreOMEeTPUUYECKUX BEJIMUNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPXKAHUSA

10 K/IACC

Kop

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

I'eomeTpus

7.1

OCHOBHbIE TIOHATUSI CTepeoMeTpuM. Touka, TipsiMasl, TIJIOCKOCTh, TMPOCTPAHCTBO.
[Tousate 00  aKCMOMAaTHYeCKOM  TIOCTPOEHHWM  CTEePeOMeTPUU:  aKCHOMBI

CTepeoOMEeTPHHU U C/1eJCTBUA U3 HUX

7.2

B3aumHoe  pacriono)keHuWe NpsSMBIX B TPOCTPaHCTBe:  IepeceKaroluecs,
napasjjiesibHble W CKpellUBarolvecs mpsimble. [lapannenbHOCTh MOPSIMBIX U
IJIOCKOCTe B TMPOCTPAHCTBe: TMapajjie/ibHble TpsiMble B TPOCTPAaHCTBe,
rapasie/lbHOCTb TPEX TPSIMBIX, MapaiefibHOCTh MPSMOM U TMJIOCKOCTU. YTJIbl C
COHArpaB/IeHHbBIMM  CTOPOHaMH, Yrojl MeXAy TpsMbIMA B TIPOCTPaHCTBe.
[TapasnnensHOCTD IJIOCKOCTEM: Tapasiie/ibHble MJIOCKOCTH, CBOWCTBA Iapasljie/lbHbIX
riockocTeil. Tlpocrefiive npocTpaHCTBeHHble (Urypbl Ha TUIOCKOCTH: TeTpas[p,

Ky0, mapasiesnenurie], MOCTPOeHUe CeueHUH

7.3

[TeprieHAVKY/ISPHOCTh MPSIMOM M TUIOCKOCTU: TepIeHAUKY/sIpHble TIpsSMble B
MIPOCTPAHCTBe, MpsiMble MapasiebHble U MeprieH UKy IspHble K MJIOCKOCTH, IPHU3HaK
neprieH/IMKyJ/ISIPHOCTU TIPSIMO# U TIJIOCKOCTH, Teopema O NpsiIMOi MeprieH UKy IS PHOU
TJIOCKOCTU. YTJbl B TIPOCTPAHCTBE: YIrOJ MEXAy TPsSMOA UM  TJIOCKOCTBIO,
[BYIDaHHBI yroJs, JIMHEWHBbId Yrosa /[BYIpaHHOro yria. IlepneHAuKyasp u
HaK/IOHHbIe: pacCTOsIHWe OT TOYKU [0 IIJIOCKOCTH, pPacCTOsIHMe OT IpSMOM [0
IJIOCKOCTH, TpOeKLUsl (Urypbl Ha IJIOCKOCThb. [lepreHAUKY/IIPHOCTb TJIOCKOCTEM:
NpU3HaK  [epreHAUVKY/ISIPHOCTH  JBYX  Iockocted. Teopema 0  Tpéx

NepIrieH UKy Ispax

7.4

[ToHATME MHOrOrpaHHMKa, OCHOBHBIE 3/IeMeHTbl MHOIOIDaHHMKA, BbINYK/Ible U
HeBBINyK/Ible MHOIOIPaHHUKM, pa3BEpTKa MHOrorpaHHuka. Ilpu3ma: n-yrosbHas
npy3Ma, TPaHW M OCHOBAHHS TIPU3MBI, NpsMasi U HaKJIOHHAsi MPU3Mbl, OOKOBast 1
TI0JIHasl TIOBEPXHOCTh MpuU3MbI. Ilapannenenune/, NpsMOYTO/IbHBIN Napasule/enuries
v ero corcTsa. [lupamuza: n-yrospHasi mMpamMuzia, FpaHd U OCHOBaHWE TTMPaMU/bI,
OoKoBasi M T0JIHasi TIOBEPXHOCThb MMPAMU/bI, TIPaBUIbHAs M yCeUéHHasi MMpaMu/a.
OneMeHTbl MNpu3Mbl M nupaMuzbl. [IpaBUbHBIE MHOIOIPaHHMKHU: IIOHSATHE
NIpaBU/IBHOTO MHOTOTpaHHMKA, [paBWIbHAas IpuU3Ma M IpaBWIbHas MMpaMUJa,
TpaBU/IbHAsL TPeyTroJibHasl MUpaMK/ia ¥ TIPaBU/IbHBINA TeTpas/p, Ky0. [IpesacTaBnenue

O TIpaBWIbHBIX MHOTOTPAHHHUKAaX: OKTa3/p, AOZeKa3Jp W uKocaszapyrue CeueHus




MMPU3MBI U ITUPaMH/IbI

7.5

CuMMeTpUsi B TIDOCTPAHCTBE: CUMMETPHSI OTHOCUTE/NbHO TOUKH, IIPSIMOM,
TIJIOCKOCTHU. DJIeMeHTbl CUMMeTPUM B MUPaMU/iax, Mapasuiesenureax, MpaBUIbHbIX

MHOI'OrpaHHUKax

7.6

BblunicsieHue 37eMeHTOB MHOTOTDAaHHUKOB: pébpa, guaroHanu, yruel. Ilnoiazab
OOKOBOM TIOBEpXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPAMOW TPH3MBbI, TUIOIIAlb
OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTH TMPSAMOM Npu3Mbl. [1omazes 60KoBo
TIOBEPXHOCTH U TIOBEPXHOCTH TIPABWIBHOW TMHUPaMU[bl, TeOopeMa O TUIOIIazN

yceuéHHOM nupamu/ibl. [ToHsTHE 00 00BEME. OOBEM MUPaMU/IbI, TIPU3MBI

7.7

[Togo6HbIe Tesa B mpocTpaHcTBe. COOTHOLLIEHUS MeXK/1y TIJIOIIA/ISIMU TIOBEPXHOCTeH,

00BEMaMHM MTO0OHBIX TeJT

11 K/TACC

Kopg,

HPOBEPHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

6

I'eomeTpus

6.1

]_II/IJII/IH,Z[pI/IIJECKaH IMMOBEPXHOCTD, 06pa3y}0LuI/1e L[I/IJII/IH,E[pI/I‘—IECKOI‘/JI MMOBEPXHOCTH, OCb
]_II/IJII/IHAPI/I‘—IECKOFI IOBEPXHOCTH. ]_[I/IIII/IH,ZLPZ OCHOBaHMSI U OOKOBas ITOBEPXHOCTB,

obpa3ytoliiasi ¥ oCh, II0I11ajb O0KOBO# U TTOJTHOMN MTOBEPXHOCTH

6.2

Konunyeckasi moBepxXHOCTh, 00pa3yolie KOHUUeCKOW IIOBePXHOCTH, OCh U BepIIMHA
KOHUUeCcKoM noBepxHocTH. KoHyc: ocHOBaHMe W BeplMHa, oOpasyromjasi ¥ OCh,
Ioaib OOKOBOM M TOJTHOM TIOBEPXHOCTH. Y CeuéHHBIM KOHYC: obpasyromye u
BBICOTA, OCHOBaHUsI ¥ OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: LeHTp, pajuyc, JuaMeTp, IJIOLa/lb TTOBEPXHOCTU cdepbl. B3anmHoe
pacriosiokeHre cepbl M MJIOCKOCTH, KacaTe/bHas IUIOCKOCTb K cdepe, IUIOab

cdepsl

6.4

V306paskeHue Tesl BpalljeHUs Ha MJIOCKOCTU. Pa3BépTKa L[W/IMHAPa U KOHyCa

6.5

KombuHaruu Ten BpallleHHMsi WU MHOTOIDAaHHUKOB. MHOTOrpaHHUK, OIHMCAHHBIMN
oKoro cdepsl, cdepa, BrivcaHHasi B MHOTOTPaHHUK, WM TeJI0 Bpall[eHUs

6.6

[Tonsitue 06 o6béme. OcHOBHblE CBoOMcTBA 00bEMOB Tesn. Teopema 06 00BéMe
NPSIMOYTOJIBHOTO  TIapasjiesienuresia U caedcTBUs U3 Heé. OOBEM LWIMHJPA,
KoHyca. O0BEéM I1apa U TIommaib chepsl

6.7

[TomobHble Tesla B mpoctpaHcTBe. COOTHOIIEHWS  MeXAy — TUIOMIasIMU
MOBepXHOCTel, 00bEMaMU TTOI00HBIX Te

6.8

CeueHusi uWAMHApa (Mapas/uieflbHO W TepHeHJUKYJSIPHO OCH), CedyeHHUs KOHyca
(mapasnienlbHOE OCHOBaHUIO U MPOXO/siijee uepe3 BepllrHY), CeueHus I1apa

6.9

Bektop Ha mnnockoctd ¥ B npoctpaHcTBe. Crio)KeHHMe M BbIUMTaHHE BeKTOPOB.




YMHOKeHre BeKTopa Ha uucio. Pa3no)keHre BeKTOpa M0 TPEM HEKOMIUIaHapHbIM
BekTOpaM. [IpaBwio mnapannenenurefa. PeleHwe 3ajay, CBfA3aHHBIX C
TipuMeHeHreM TpaBUJI IEMCTBUHN C BeKTOpaMu

6.10

[IpssmoyrosbHasg cucTteMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaThl BeKTopa.
[Mpocreiilvie 3a7au B KOOpAWHATaxXx. YTon Mexzay Bekropamu. CkasnspHoe
NpOU3Be/leHe BeKTOPOB. BbluncieHne yrioB mMexay NpsMbIMU U TJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM MeTO/, TIPU pellleHnH TeOMeTPUYeCKUX 3a/au




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHNSI OCHOBHOM OEPA30BATEJIbHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBbPA3OBAHUSA

Kop ITpoBepsieMmble TPeOOBaHUSA K NPeJMETHbIM pe3y/IbTaTaM OCBOEHUSA
NPOBEPSIEMOro | OCHOBHOI 00pa30BaTe/IbHOM NIPOrpaMMbI CPeJJHero 001ero
TpedoOBaHUSsA oOpa3oBaHus

BrasieHrie MeToZlaMM JI0Ka3aTe/bCTB, aATOPUTMaMHU pellleHus 3ajauy;
yMmeHue (HOpPMy/IUpOBaTh W OIEPUPOBAaTh TOHSATUSIMU: OIpejesieHue,
akCcMoMa, TeopeMa, CJie[ICTBHe, CBOMCTBO, TIPM3HAK, J0Ka3aTelbCTBO,
paBHOCH/IbHBIE (HOPMYJTUPOBKY; TIPUMEHSITh UX; yMeHUe (opMyTUpOBaTh
oOpaTHOe ¥ TIPOTHBOIIOJ/IOKHOE YTBepXK/eHHWe, NPUBOAUTL MPUMEPhl U
KOHTPIIPUMEDPBI, HCII0/Ib30BaTh METOZ, MaTeMaTHUeCKOW WHAYKIIHW;
MPOBOJUTL  [lOKa3aTefbHble pacCyX/JeHus TPy pelleHuu 3ajady,
1 OlLIEHMBaTh  JIOTUUECKYI0  TPaBUIbHOCTh  PacCyXK[eHWM;  yMeHHe
OTIepUPOBATh TOHATUSIMU: MHOXXECTBO, TOJAMHOXXeCTBO, Orepalyyd Haj
MHO>KeCTBaMH; yMeHHe WCIO/b30BaTh TEOPEeTUKO-MHO>KeCTBEeHHBIM
amrapar Jijist ONMCaHuUs PeabHbIX TIPOLIECCOB U SIBJIEHUH U TIPU pellieHUH
3ajlau, B TOM UHCJe W3 [IPyTUX Yy4eOHBIX TIPeJMETOB; yMeHHe
OTIepUpOBaTh MOHATUSMU: Tpad, CBSI3HBIN rpad, AepeBo, LMK/, rpad Ha
TUIOCKOCTH; yMeHWe 3a/laBaTh U OIHKChIBaTh rpadbl pa3TMYHBIMU

criocobamu; UCT0Jb30BaTh rpadbl P pelleHny 3a/1au

YMeHHWe OrepupoBaTh MOHATUSAMU: HATypaJbHOE UWCIIO, L[eJI0e UKCIIO,
CTereHb C 1ie/IbIM 0Ka3aTesieM, KOpeHb HaTypalbHOM CTeIeHH, CTereHb
C paluoHANbHBIM  TIOKa3aTesieM, CTeleHb C  JeMCTBUTE/IbHBIM
ToKasaTesieM, JiorapudM uucia, CHUHYC, KOCUMHYC U  TaHTeHC
TIPOU3BOJILHOTO YHWCJ/Ia, OCTaTOK IO MO/AYJII0, paljiOHabHOE YHCIIO,
UppallMOHa/IbHOe  UWMC/0,  MHOXKECTBAa  HATypalbHBIX,  IIeJbIX,
palMOHA/MBHBIX, [J€HUCTBUTE/BHBIX UHUCET; yMEHWe HCII0J/Ib30BaTh
TIPU3HAKK JIeTMMOCTH, HAaMMEHbBIIUK OOIWMH [e/TUTe/lb U HauMeHbIllee
oblijee KpaTHOe, afrOpuT™M EBK/IM/A TIPY pellieHnH 3a/jau; 3HaKOMCTBO C
Pa3MUHBIMA  TO3UI[UOHHBIMA  CUCTEMAaMH  CUMC/IEHUS;  yMeHHe
BBIMOJ/IHSATh BBIUMC/IEHWE 3HAUeHWH W TipeoOpa30BaHUsI BbIPAXXEHUH CO
CTeNeHs MM W Jiorapudmamu, mpeobpa3oBaHusi APOOHO-palOHATBHBIX
BbID@)KEHUH; yMeHHe OIepUpOBaTh TOHSTHUSAMU: I0C/eJ0BATeTbHOCTD,
apudMeTHUeCKast TIPOrpeccys, reoMeTpruyecKast TIPOTpeccus,
OeckoHeuHO yObIBalOIass TreoMeTpyUUecKasi IIPOrPecCHsl; yMeHHe

3d/1aBaThb MOC/I€0BATE/ILHOCTH, B TOM UHKC/I€ C TOMOIbIO PEKYPPEHTHbBIX




dbopmyn; yMeHue OrepupoBaTh TOHSATUSIMU: KOMIUIEKCHOe YKCJIO,
CONPSsKEHHbIE KOMIUIEKCHbIE UMCJ/Ia, MOZAYJIb U apr'yMEeHT KOMIUIEKCHOIO
uyncia, ¢opMa 3arMyMcyd  KOMIUIEKCHBIX —uucen  (reoMeTpuueckas,
TPpUrOHOMeTpUUecKass W  ajnrebpavueckas); yMeTb  TIPOM3BOJAMTH
apu@meTrueckde JeMCTBUS C KOMIUIEKCHBIMHA YKC/IaMM; MPHUBOAUTH
TpUMepbl  WCIIO/b30BaHUS  KOMIUIEKCHBIX — UHWCeJ;  ONepupoBaTh
MOHATUSMU:  MaTpulia 2X2 wu  3%X3, onpejevireslb  MaTpHUILIbI,

reoMeTpUUeCKUil CMBIC/T ONpeZiesTUTe s

YMeHre onepupoBaTh IMOHATHUSMU: pallMOHa/bHblE, UppalMOHA/bHBbIe,
TOKa3aTe/bHble, CTeleHHble, Jorapumuueckue, TPUTOHOMeTpUYEeCKUe
ypaBHEHUsT W HepaBeHCTBA, WX CUCTEeMbl; yMeHHe OIepupoBaTh
TIOHSITUSIMH: TOXKIECTBO, TOXKJECTBeHHOe Npeobpa3oBaHue, ypaBHEHUe,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUM W HepaBeHCTB, PaBHOCUIBLHOCTH
ypaBHeHH, HepaBeHCTB M CUCTeM; YyMeHHe pellaTb YpaBHEHMS,
HepaBeHCTBa M CHUCTeMbl C TOMOILIBIO Pa3/IMUHBbIX MPHUEMOB; pellaTh
ypaBHeHMs], HepaBeHCTBA M CHUCTeMbl C IlapaMeTpoM; IIPUMeHSThb
yPaBHEeHUs], HepaBeHCTBA, WX CHUCTEMBI /JIs1 pelleHHs MaTeMaTH4eCKUX

3ajlau ¥ 3a/1a4 U3 Pa3/IMUHbIX 00/1acTell HAyKW U peabHOW >KU3HU

YMeHHe omnepyupoBaTh TOHATUAMU: GYHKI[US, UYETHOCTb (YHKIIUH,
MepUOIJUUHOCTb (PYHKI[MM, OrpaHUUeHHOCTh (YHKLIMH, MOHOTOHHOCTD
GbyHKIMH, 3KCTpeMyM (DYHKIMU, Haubosiblllee 1 HaUMeHbIIlee 3HAUEHUS
(yHKIMY Ha MPOMeXXyTKe, HerpepbiBHas (yHKIL[MSI, aCUMIITOTHI Ipadrka
(byHKIMY, TiepBasi ¥ BTOpasi MPOM3BOAHAs (DYHKIMU, T€OMETPUUECKUN U
¢u3nuecknii CMBIC/I TIPOM3BOAHOM, TiepBOOOpa3Hasi, Ompe/enEéHHbIHI
WHTerpai; yMeHue HaXOJWUTb aCUMMTOTHI rpaduka (yHKIUH; yMeHUe
BBIUMC/ISITE ~ TIPOM3BOJHBIE CYMMbBI, TIPOU3BEEHUs, UaCTHOTO U
KOMITO3ULIUM (DYHKLIMM, HaXOJUTh ypaBHeHHe KacaTelbHOW K rpaduky
(yHKIMM; yMeHHe HaXOAWUTh TIPOU3BOZHbIE 3/IeMEeHTAapHBbIX (YHKLUM;
yMeHHe WCTO/b30BaTh TPOM3BOJHYIO JIsi WCC/efIoBaHUS (DYHKLIWH,
HaXO/UTh HAWOOJbIIMEe W HAUMEeHbIMe 3HaueHus (DYHKIWA; CTPOUTH
rpadMKy MHOT'OUYWIEHOB C HCIO/b30BaHMEM amrapaTa MaTeMaTHUuecKoro
aHa/iu3a; TPUMEHATb TPOU3BOJHYIO [JIs1 HaxOXJeHWs Hawlyullero
pellieHUs] B TIPUK/IA[HBIX, B TOM UHC/e COLMATbHO-3KOHOMUUECKUX U
(u3nyeckux 3alauax; HAXOJUTh IIOMIAU U 0OBEMBI GUTY C TTOMOILBIO
WHTerpasa; MpUBOJUTh TPHUMepPbl MaTeMaTUueCKOro MOZe/TUPOBaHUs C

NoMoLIbio AudepeHLanbHbIX YpaBHEHUN

YMeHWe orepupoBaTh TOHATHSAMHU: Tpaduk QyHKUMM, obOpaTHast

GyHKLMSA, KOMMO3uLMs (YHKLWM, JUHeWHas (DYHKLWs, KBaZpaTU4Hast




dbyHKIWS, palyoHanbHast byHKIMS, CTereHHast byHKIMS,
TpUTOHOMeTpUYecKrne  (yHKIMH, oOpaTHble TPUTOHOMeTpUYeCKHe
(GbyHKUMY, T0KasaTe/lbHass M Jjorapugmuueckas (GyHKLUUA; YMeHHe
CTPOUTb TpPaUKU W3y4YeHHBIX (DYHKLWH, BBINOJHITH TpeoOpa30BaHUS
rpaukoB GyHKLMH, UCI10/1b30BaTh TPa(UKY /11 U3yUYeHus! TIPOLeCCOB U
3aBUCHMOCTEH, NpU pellleHuH 3ajau W3 PYTyuX y4yeOHbIX I1peMeTOB U
3a/la4y U3 peasbHOM JKM3HU; BbIpa)kaTb ()OPMyJ/IaMU 3aBUCHMOCTU MeXIy
BeJIMUMHAMY; MWCIIOMb30BaTb CBOWCTBA M Tpapukud QYHKIMNA 7S
pellleHus] ypaBHeHH, HEPABEHCTB U 3aJjau C TlapaMeTpamMu; U300pakaTh
Ha KOODJMHATHOW TIJIOCKOCTM MHOKECTBA pelleHUd ypaBHEHWH,

HEPAaBEHCTB U UX CUCTEM

YMeHue pellath TEKCTOBble 3a/lauM pa3HbIX THIIOB (B TOM UMC/e Ha
TIPOIIEHTHI, IO/ U YaCTH, Ha JIBWKeHUe, paboTy, CTOUMOCTh TOBAapOB M
yCJIyT, HaJIOTH, 3a/lau U3 00/1aCTH yrpaB/IeHUs] TMUHBIMU U CEMEHHbIMU
(viHaHCaMM); COCTaB/SATh BBbIPA)KEHWs], yYpaBHEHHsl, HepaBeHCTBA U X
CUCTEMBbI TI0 YCJIOBHIO 3a/lauM, WUCC/Ae0BaTh IIOJlyUeHHOE pelleHue U
OLIeHWBATb TIPAaBJOMOAOOHOCTbL pe3y/bTaTOB; yMeHHe MO/eMpOoBaTh
peasibHble CUTyallUM Ha sI3blKeé MaTeMaTHWKW; COCTaB/SIThb BbIpaKeHUs,
ypaBHeHUsl, HepaBeHCTBA W UX CUCTeMbl 110 YCIOBUIO 3a/lauM,
VCC/Ie[|0BaTh TIOCTPOEHHble MOJeNd C HCIO/Ib30BaHWEM arapara

asnreOpbl, HHTEPIPETUPOBATD TIOTyUeHHBIA Pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpefiHee apudmMeThueckoe, MeJiMaHa,
HauOosiblllee W HaWMeHbIllee  3HAUeHWs, pa3MaX, [JUCTIepCHs,
CTaH/lapTHOe OTK/JOHEHHWe UHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTEpPIIPeTUPOBaTh HMH(GOPMALIMIO, TpeJCTaB/eHHYl0 B TabiuiaxX, Ha
Juarpammax, rpavkax, OTpa’karolyt0 CBOWCTBA peasbHbIX MPOLeCCOB U
sIBJIEHUM; TPe/ICTaB/IATh HH(POPMALIMIO C TIOMOLIbIO TabML U IUarpamm;
WCC/Ie[|0BaTh CTaTHCTUYECKWe [aHHble, B TOM UHWC/e C MpUMEHeHUeM
rpadyUuyeckix MeTOJ0OB U  3/IeKTPOHHBIX CPeACTB; rpafuuecku
UCC/IeIoBaTh COBMECTHbIe HAOJIOZIEHHsI C  TOMOIIBI0  /IUarpamMm

paccerBaHUs U IMHEWHOM perpeccuun

YMeHue oOrepupoBaTh TMOHATUSIMU: C/Iy4allHbIA OIBIT W C/y4yailiHoe
coObITHe, BEpPOSITHOCTb CAYYalHOTO COOBITHS; yMeHHe BbIUMC/SAThH
BEPOSITHOCTh C WCII0/Ib30BaHWEM TpadUyeCKUX MeTO/IOB; TIPUMEHSITh
dhopMynbl CTOXKEHUs] U YMHOXXeHUsI BeposiTHocTel, (hopMysy TOJTHOM
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE haKThl U (hOPMYJIBI;
OLIEHHMBaTh BEPOSITHOCTH peasibHbIX COOBITHH; yMeHHe OrepHupoBaTh

ITOHATHUAMMN: cnyqaﬁHaH Be€/IMUMHA, Ppacripeje/ieHue BepOHTHOCTEﬁ,




MaTeMaTUUeCKoe OKWJaHWe, [UCTepCUs U CTaHJapTHOe OTK/IOHeHUe
C/ly4aiiHOM  Be/MMUMHBbI, (YHKIUU pacrpefe/ieHdss U TIJIOTHOCTH
PaBHOMEPHOIO, I10Ka3aTeJbHOTO M HOPMAajbHOIO paclipeiesleHNl;
yMeHHe WCINO/b30BaTh CBOMCTBA W3yUEHHBIX pacrpefeseHud s
pellieHUs] 3aJay; 3HAKOMCTBO C TIOHSITHSIMU: 3aKOH OOJIBIIMX YHCes,
MeTOZbl BBIOOPOUHBIX HWCC/Ie[OBaHUM; yMeHHe TPUBOAUTb TPUMepHI
TIPOSIB/IEHUSI 3aKOHA OOJIBIIMX YHMCes B TIPUPOAHBIX M 0OIIeCTBEHHBIX
SIB/IEHUSIX; YMeHUe OTleprupOBaTh MOHATHSIMU: COUeTaHUe, IlepecTaHOBKa,
YHCI0 COYeTaHWH, YUC/I0 TepecTaHoBOK; OuHOM HbIOTOHA; ymeHue
TIPUMEHSITh KOMOMHATOPHBIE (aKThl U PaCCY>KEHHUSI /s pelleHHs 3a/1ay;
OLIeHHBAaTh BEPOSITHOCTU peasibHbIX COOBITHIA; COCTaBJISATh

BEPOATHOCTHYIO MO/Z€/Ib U UHTEPIIDETHUPOBATH HOﬂyHEHHBIﬁ pe3y/abTdaT

YMeHue omnepupoBaTh TMOHATUSIMU: TOYKA, INpsMas, IJIOCKOCTb,
NIPOCTPAHCTBO, OTpe30K, JIyY, BeJWYMHa VyIJa, IUIOCKUWA YTOJ,
[BYTPaHHbI yTroJ, TPEXTPaHHBbIA Yro/, CKpeLiuBaroLiuecs: NpsiMble,
napasiyle/IHOCTb M IepreHUKY/IIPHOCTb MNPSIMBIX U IJIOCKOCTeH, Yroi
MeXJy NPsSMBIMU, YIOl MeXJy INpSIMOM U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PacCTOSIHAE OT TOUKH /I0 TUIOCKOCTH, PacCTOSIHUE MEXIY
NPSIMBIMU, PACCTOSIHHE MeXX/Y IJIOCKOCTSIMU; YMeHHe HCIO0/Ib30BaTh MPU
pellleHWH 3aZlau U3yuyeHHble (DaKTbl U TeopeMbl IJIAHUMEeTPUH; YMeHUe
OLleHMBaTh pa3Mepbl OOBEKTOB OKDY’KaloOI[ero MHpPa; CTPOUTH
MaTemMaTUUeCKhe MOJenu C TOMOIIbI0 IeOMeTPUUeCKUX TOHATUM WU

BEJ/IMUWH, pellaTb CBA3daHHbIE C HUMU IIPAKTHYECKHE 3aJda4Y1
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YMeHHe OrepyupoBaTh MOHATHSMU: TUIOW[Ab (GUTYPbl, 00BEM (GUTYpBHI,
MHOTOTpaHHUK, MPaBU/IbHbII MHOTOTPAaHHUK, CeueHHe MHOIrOrpaHHMKa,
KyD, mapasienenuriefi, mpu3Ma, TNuUpamMujaa, (Gurypa U TOBEPXHOCTb
BpallleHus, LIWIMHAD, KOHYC, 11ap, cdepa, niaouiaab cdepsl, MIoLaAb
TIOBEPXHOCTH TMpaMU/Ibl, TIPU3MbI, KOHyCa, LWIMHApa, 00BEM KyOa,
TIPSIMOYTO/IbHOTO  Tlapasiiefienuresa, MApamMUbl, NPW3Mbl, LUIWHJPA,
KOHYyCa, II1apa, pa3BépTKa MOBEPXHOCTH, CeUeHHs KOHyca U LUIUH[PA,
napajuiejibHble OCHM WM OCHOBAHMIO, CeyeHWe Iapa, IUIOCKOCTh,
Kacatomasicsi cdepbl, LWIMHPA, KOHYCa; yYMeHUe CTPOUTb CeueHHe
MHOTOrpaHHMKa, “U300pakaTb MHOTOTPaHHUKH, (PUTyphl U TTOBEPXHOCTU
BpallleH!s], UX CeUeHMs], B TOM YMCJIe C TIOMOIIbIO 3/IeKTPOHHBIX CPEJICTB;
yMeHHe MPUMEHSITh CBOMCTBA reOMeTpUYeCcKuX (PUryp, camoCTOSITE/IbHO
(hopmynupoBaTh OrpefiesieHUsi U3yyaeMbiX (Uryp, BblABUTaTb TUIIOTE3bI
O CBOMCTBAxX W MpPU3HAKAX TeOMeTpUUecKUuX (Guryp, o000CHOBBIBATh WU
orpoBeprath UX; yMeHWe TPOBOAWUTH Kiaccudukaiuio ¢uryp mo

Pa3/IMUHBIM IIPpHM3HAKAM, BBIIIO/IHATD HEO6XO,Z[I/IMI:IE AOIIO/IHUTe/IbHEBIe




TIOCTPOEHHUS
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YMeHWe OIepupoBaTh TOHSTUSIMU: JIBWKEHHE B TIPOCTPAHCTBE,
Triapasiie/lbHbIl TePeHOC, CUMMETPHS Ha TVIOCKOCTH M B TIPOCTPAHCTBE,
TIOBOPOT, Tipeobpa3oBaHue 1of00Ms, TOAOOHbIe (UTYpHI; yMeHHe
pacro3HaBaTh paBHbIe U MOA00OHBIE (DUTYpBI, B TOM UYHC/Ie B TMPUPOJE,
UCKYCCTBe, apXWUTEeKType; KCII0/b30BaTh T€OMETPUYECKHE OTHOIIEHHUS
NpU peIlleHWH 3a/lau; HaXOJWTh T'eOMEeTPUUYEeCKHe BeTMUMHbI ([/MHa,
yroJ, TIoIaAb, OOBEM) MpU PpeIleHHH 3a[au W3 [JPYIHX yueOHbIX
TIPe/IMETOB U U3 peabHOM KU3HU; YMEHUE BBIUHC/ISATh TeOMeTPUUYECKHUe
BEJIMUMHBI (AJIMHA, YTOJ, IJIOMIaAb, OOBEM, MJION[a/b TOBEPXHOCTH),
UCIIO/b3ysl M3yueHHble (HOPMY/bI M METO[bl, B TOM UHCJIE: TJIOLA/lb
TIOBEPXHOCTH TTMPAMU/Ibl, TIPU3MbI, KOHYCa, I[WIMHAPA, TUIOIazb Cheph;
00béM Ky0a, MPSIMOYTOJILHOTO Mapasulesienuriesia, MUpaMU/ibl, TIPU3MBI,
LWIMHIpA, KOHYCa, Ilapa; yMeHHe HaxXOJUTh OTHOLIEeHHe O0OBEMOB

no00HbBIX uUryp
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YMeHre oniepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAsl CUCTeMa KOOpZWHAT,
BEKTODP, KOODJVHAaTbl TOUKH, KOODJVHATbl BEKTOpa, CyMMa BeKTODOB,
Tpou3Be/ieHHe BEKTOpa Ha YMC/IO, pa3jiokeHHWe BeKTopa To 06asucy,
CKaJsipHOe TIpOM3BeJileHNe, BEKTOPHOe IIpOU3Be/ieHre, Yrol MeXAy
BEeKTOpaMM; YMeHHe KCII0/Ib30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOZ
JJI1  pellleHUs TeoMeTpUYeCKHX 3aJauy M 3ajau JApyrux yueOHBIX

ripeIMeTOB
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YMeHve BbIOMpaTh TIOAXOASALIMM MeTO[ [Jisi  pelLleHUs 3ajaui;
NIOHMMaHWe 3HAuUMMOCTHM MaTeMaTMKM B W3Y4YeHUU IPUPOJHBIX WU
o0LIjeCTBEHHBIX TPOLIECCOB W  SIB/IEHWH; yMeHHe paclio3HaBaThb
NpOsiB/IeHMe 3aKOHOB MaTeMaTHMKM B MCKYCCTBe, yMeHUe IPUBOJUTH
NpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM W  MHUPOBOU

MaTeMaTUUeCKOM HAyKH




IIEPEYEHD 3JIEMEHTOB COJEPXXAHWS, IIPOBEPAEMbBIX HA EI'J
I10 MATEMATHUKE

IIpoBepsieMblii 371IeMeHT CO/iep)KaHUA

Kop
1 Uucna v BbIYMC/IeHUS
1.1 HatypanbHbie u 1jesible uncia. [IpU3Haky JeIMMOCTH L[eJIbIX Yrcet
13 ParoHanbHble  uucia. OOBIKHOBEHHbIE W JIeCITUUHBIE JPOOH, TIPOLIEHTHI,
' OeckoHeuHbIe TIepuouecKre Jpoou
13 ApudmeTtnueckrii KOpeHb HaTypajbHOM cTemeHU. [leHCTBUs C apupMeTHYeCKUMHU
' KOPHSIMM HaTypa/IbHOW CTereHn
14 CrerneHsb C LjesibIM NoKa3zaTesieM. CTerneHb C palMoHaIbHBIM MoKa3areaeM. CBOKWCTBa
' CTereHu
15 CHHyC, KOCMHYC M TaHIeHC YMCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YXUC/I0BOrO aprymeHTa
1.6 Jlorapugm umucna. lecaTruyHble U HaTypasibHble J10rapru(Mbl
[HeiicTBuTenbHble 4yucnaa. ApudMeTuueckue orepanuud C  [1eMCTBUTE/bHBIMU
1.7 yriciamu. [IpubmKkEéHHbIE BBIUKMC/IEHUS, TIpaBU/ia OKPYTJIeHUs], TPUKKAKA U OL[eHKa
pe3y/bTaTa BbIUUC/I€HUN
1.8 [Tpeobpa3oBaHue BbIpayKeHUH
1.9 KowmruiekcHble unciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesbie v ApOOHO-pAL{OHA/TBHBIE YDAaBHEHUS
2.2 WNppauyoHabHble ypaBHEHUS
2.3 TpuroHomerpuyeckve ypaBHeHUs
2.4 [Toka3sarenbHble U IorapupmMuUecKre ypaBHeHUs
2.5 Lenbie ¥ poOHO-palOHa/TbHBIE HepaBeHCTBA
2.6 WNppauyoHanbHble HepaBeHCTBa
2.7 [TokazaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH ypPaBHEHUM U HEPaBeHCTB
2.10 YpaBHeHYs1, HepaBeHCTBa U CUCTEMbI C TapamMmeTpaMu
2.11 Martpuiia cCUCTeMbl JIMHENMHBIX YpaBHeHUM. OrpesenTe/b MaTPULIbI
3 ®yHKLMU U TpadyKu
3.1 dyukups, crnocobsl 3asanHus QyHkUMU. I'paduk ¢yHkuyu. B3aumHO obpaTHble




¢yskumy. YétHele 1 HeuéTHble QyHKIMU. [lepuoguueckre pyHKLIN

OO6siacTh orpefie/ieHHUs] ¥ MHOXKECTBO 3HaueHWM GyHKIuK. Hymi byHKIUM.

[TpomMe)XyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLIMH.

32 MakcuMymMbl ¥ MUHUMYMBI GyHKOuMWA. Haubosblllee v HavMeHbIllee 3HauyeHHe
(YHKLIMY Ha TPOMEXXYTKe
3.3 CreneHHasi (YHKIUSI C HAaTypajJbHbIM U LefbiM TMoKa3aterneMm. EE& cBoiicTBa U
' rpaduk. CBoiicTBa U rpadvK KOpHS N-0U CTereHu
3.4 TpuroHomeTtpuueckre (GyHKLMH, UX CBOWCTBA U rpadmKu
3.5 [TokasartenbHas u orapudmMudeckas GyHKLUH, UX CBOMCTBA U rpa(UKu
36 Touku paspbiBa. AcumnToTel TpadukoB ¢GyHkuui. CBoiicTBa  (QyHKLMH,
' HerpepbIBHBIX Ha OTPe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TTOC/Ie0BaTe/IbHOCTEH
3.8 ApudmeTnueckasi U reoMeTpruueckast mporpeccruu. @opmyra CI0XKHbIX POLIEHTOB
4 Hauasia MaTeMaTruecKkoro aHaausa
4.1 [Tpown3BogHas pyHkUMU. [Ipor3BoHbIE 371eMeHTapHbIX (PYHKLIAN
[TpvMeHeHre TPOM3BOJHOM K WCCAE[OBaHMIO (YHKL[MII Ha MOHOTOHHOCTb M
4.2 3KCTpeMyMbl. HaxokzieHue HavOOMBbIEro ¥ HauMeHbINero 3HaueHWs (YHKLMA Ha
oTpe3sKe
4.3 [TepBooOpa3Has. ViHTeTpan
5 MHo»ecTBa ¥ JIOTUKa
5.1 MHOoXeCTBO, onepaluu Haji MHO)KecTBaMU. [IuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M CTaTUCTUKA
6.1 OrnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaTopuka
7 I'eometpus
7.1 @Urypsl Ha MVIOCKOCTA
7.2 [IpsiMble ¥ MJIIOCKOCTH B NMPOCTPaHCTBE
7.3 MHororpaHHUKu
7.4 Tena v TIOBEPXHOCTH BpalLeHUs
7.5 KoopzauHath!l 1 BeKTOpbI




YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHbBIE MATEPHUAJIbBI /IS YYHEHUKA

* Maremartuka: ['eomerpus, 10-11 knaccel/ AtanacsH JI.C., byty3os B.®.,
KagomiieB C.B. u pyrue, AKiiioHepHOe 00111ecTBO «l/3/1aTebCTBO

«ITpocserijeHue»

METOJNYECKHUE MATEPUAJIbBI VIS YUUTEJIA
'eomeTpus 10-11, MmeToguueCcKre peKOMeH/Jalli1 K yueOHUKY ATaHacsHa
JI.C., Byty3oBa B.®., Kagomiiea C.b. u apyrue, AkijuoHepHoe 00II[eCTBO

«3patenbCTBO «IIpocBeleHye»

IMNUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHA
MHTEPHET
bubmoreka LIOK

https://m.edsoo.ru/7f415b90



