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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUINH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTApHOro Iukna. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3yYCHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka M MHQOpPMATHKa» yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIOIINMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOUINX ONKUCHIBATH U M3Y4aTh Pa3HbIC SBICHHUS OKPYKAFOIIET0
MUpa, 3HAHKE MMOHATUHHOTO anmapara 1o pasaeny «CrepeoMeTpus» yaeOHOTo Kypca reOMeTpUH;

(dbopMHpoBaHHE YMEHUS BIaJIeTh OCHOBHBIMU IOHITUAMHU O IPOCTPAHCTBEHHBIX (PUTYypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTEkaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHHUI;

dopMupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTENbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPU OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHS], THTEpECa K N3YUYEHUIO T€OMETPHH;

dopmupoBaHne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS pEATbHBIX CHTYalld, HCCIECTOBAHUS
MIOCTPOCHHBIX MOJIeNei, MHTepIPETaIluy OTYICHHBIX Pe3yIbTaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBisitoTCs: «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukny, «Tema BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JOTMUYECKHX YMEHUUN
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IIPOrpaMMBl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
NIO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TIEOMETPUYECKMMHU  IOHATUSMHU M HaBbIKAMU
MOCIIE0BATEIbHO U MOCTYNATENIBHO, C COONIOJCHUEM MPUHIUIA MPEEeMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yUYaroXcs, paciupsis
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOSHUS WHAWBHIYaIbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIY OOIMM U MPOQecCHOHATBHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, ITapauIeIbHble U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSMBIX, MApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTpaJbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajulebHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NApauleIbHbIE M NEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOH [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONCTBa INIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIBbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUbl, TEOpPEMa O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbl. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHUS BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHat B npocrpancTse. Koopaunats! Bekropa. Cs3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpalleHus Ha TIIOCKOCTH. Pa3BépTka umnunapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OOBEM NPSIMONW U HAKIOHHOM MPU3MBI, LMUIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHUKA, OMIMCAHHOTO OKOJIO chephl, chepbl, BIMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romoreTvs. PemieHue 3agad Ha IUIOCKOCTH C HUCHOJIB30BaHHUEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJ BpAICHUS: CEYECHUS IWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHHUs Iapa, METO/bl MOCTPOEHUS] CEYEHUI: METOJ CIIeIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOICTBa JBIWKEHUW. BUIbI ABMKEHUN: MapaiienbHBIA MEpPeHOC, HEHTpadbHas CUMMETPUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUMA, NPOLEAYpP TIpPaKJaHCKOro OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHUHCKOrO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEpECax 370pOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JJIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEeIbl, TIIaHUPOBAHKE MTOCTYITKOB U OIICHKH
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH W OOILIECTBEHHOW NPAaKTUKH, MOHHMAaHHE MAaTeMaTHYeCKOW HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNICHUS IOHITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIaTeNIbHbIC, EAMHIYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHHS U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKU HHCTPYMEHT TO3HAHUS, (POPMYINPOBAThH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBIEHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BHIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M ITHMCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA MOMCK PEIICHHS, COIOCTABJIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBHICTYIUICHHS C YYETOM 3a71a4 MPE3ECHTALUU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh U KOPPEKTHUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yJabTaToB, BIAAETh CHOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUMBUIYaIbHOW pabOThI Ipu
pelieHnu ydeOHBIX 3a3Jay, MPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B I'pyNMHOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUM, «MO3rOBbIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:



CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPUU TP PEIICHUH 3a/1ad U
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

NPUMEHATh AKCHOMBI CTEPEOMETPHUH W CICIACTBHS W3 HHUX MPH PEUHICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
POCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSMOU U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO PAacCMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHMUS JJIsl KITACCU(PUKAIUH;
CBOOOJTHO ONEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaJJICNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (HUTYD Ha
TUIOCKOCTB, BBITIOJHSATh N300paXKeHHs (PUTYP Ha IJIOCKOCTH;

CTPOUTH CEYCHHUSI MHOTOI'PAHHHKOB Pa3IMYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIC)
TUTOCKHE YEPTESKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMUA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOJTHO ONEPUPOBATh TMOHATHSIMH: CHUMMETpPHUSI B IPOCTPAHCTBE, ILIEHTP, OCh H
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (DUTYPHI;

CBOOOJTHO OTNIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpJAUHATAM B
MIPOCTPAHCTBE;

BBITIOJHSATH JICHCTBUS HAJI BEKTOPAMH,

pemath 3aJa4d Ha JI0OKa3aTeIbCTBO MAaTEMaTHYECKHX OTHOUICHHH M HaXOXKICHHE
FCOMETPHUCCKUX  BEJIMYWH, TIPUMCHSS W3BECTHBIE METOABI TIPH  PEHICHUH
MaTEeMaTHYECKUX 3324 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 33/1aY;

U3BJIEKATh, TPEOOPA30BHIBATH U MHTEPIPETHPOBATH HHPOPMAITHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MPUMEHSTH MTOJTyYEHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH M aHATH3UPOBAThH PEaTbHBIE
CUTyallid, TPUMEHSATh W3YUEHHBIE TIOHATHS B TMpollecce TOWCKA pelleHus
MaTeMaTHu4ecKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAI[UU
Ha S3BIKC TEOMETPHH, WCCIECA0BATh IMOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TCOMETPHUYCCKHX MTOHATHI M TEOPEM, armapaTa areOpbl, peraTh MpakKTHIECKUE 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABIICHUS 00 OCHOBHBIX dTarax pPa3BUTHS FT€OMETPHH KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IUJIHMHIPUYECKOM, KOHUYECKOU U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUST;

OTepUPOBATh MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHHS: [UIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHIATH CIIOCOOBI
HOJIy4EHHUs TeJl BPALCHNUS;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPEPhI U MIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpPALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMH C KOMOMHALMSAMM TEJ BpAIlEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TEN,

nu300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PHCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, npeicTaBleHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pelmatb TeOMETPUYECKHE 3aJaud Ha BBIUMUCICHHE YIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa IIPU PELICHUN;

CBOOOHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUYKEHUEM B IIPOCTPAHCTBE, 3HATh
CBOWCTBA JIBUKECHUH;

BBINOJHATh M300paXK€HUsST MHOTOTPAHHUKOB U TeJl BpallleHUs MpH MapajyieIbHOM
IIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPHUHU, IIPH MIOBOPOTE BOKPYT
psIMOH, TipeoOpa3zoBaHus O00uS;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U T€JI BpaIllEHHs: CeUeHUs IMINHpa (TapajuieIbHO
U MIepIEHAMKYIISIPHO OCH), CEYeHMsI KOHYyca (IapajuiesibHble OCHOBAHUIO U IPOXOASIINE
yepe3 BEpIIMHY), CEYSHUsI 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CJEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMeTpHueckue (HaKThl JJI pElIeHUs CTepeOMEeTPUYECKHX 3ajad,
IIPEJIoJIaratoIiuX HECKOJbKO LIaroB PeleHus], €ClIi yCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHONIEHHH W HaXOXJACHHE
TEOMETPUUECKUX BEJINYUH;

MPUMEHSTH POTPaMMHbIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMBI PU
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

IPUMEHSTh TIOJYY€HHbIE 3HAHUS Ha TPAaKTUKe: CpPaBHUBATh, aHAIM3UPOBATh U
OLIEHUBATh pealbHbIe CUTYalluU, IPUMEHATh U3yYeHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOKMCKA pEIIeHUS MaTeMaTH4YeCKH CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYaIlMH HA 3bIKE F€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreopsbl,
pelaTh IPaKTUYECKHUE 33Ja4l, CBA3AHHBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEIIUYNH;
UMETh NMPeACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ni/nt KounuecTBo 4acos, DJIeKTpoHHbIe (L1 (ppoBbIE)
B HaumeHoBaHue pa3jiejioB U TeM OTBOAMMBIX o0pa3oBaTe/ibHbIE PeCypchbl
HA 0CBOEHHE TeMbI
BBenienne B crepeoMeTpuIo 23
OcHoBHbIE NpaBUIIa U300pAXKEHNUS HAa PUCYHKE IIOCK: .
1 P P PHEYH ooTH, 1 https://resh.edu.ru/subject/17/10/
NapajuIeJIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS CTEpEeOMETPHH: TOYKA, PsMasi, TIOCKOCTb,
5 npoctpaHcTBO. OCHOBHBIE ITPaBUJIa H300pa)KEHUS Ha 1
PUCYHKE IIJIOCKOCTH, MAapaJJIENIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka
[TonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKA0 .
3 p m » 1TEP Hecst 1 https://resh.edu.ru/subject/17/10/
npsiMasi ¥ TIIOCKOCTb; MOIYITPOCTPAHCTBO
4 [TonsATHs: MepeceKaromuecs MIOCKOCTH, IEPECEKAIOITUECS 1
IpsiMasi ¥ MII0CKOCTb; MOJYIPOCTPAHCTBO
MHororpaHHUKH, ©300paKeHHE IPOCTEUIINX .
5 p » 300D p 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOMUX 00HEKTOB
6 MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX 1
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOMUX 00HEKTOB
7 AKCHOMBI CTEpPEOMETPHH U TIEPBBIE CIESICTBHS U3 HUX 1 https://resh.edu.ru/subject/17/10/
8 AKCHOMBI CTEPEOMETPUH U MEPBBIE CIESACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TEPBBIE CIEACTBUS U3 HUX.
9 CriocoObl 3a1aHust TIPAMBIX M TUIOCKOCTEH B IIPOCTPAHCTBE. 1 https://resh.edu.ru/subject/17/10/
O0603HaueHUs MPSMBIX U TNIOCKOCTEH
N300pakeHune ceueHuil nmupaMusl, Kyoa v mpU3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3o0paxkenu .
10 PPIC TIPOXOMAT EPES X pEbpa. ¥300p © 1 https:/resh.edu.ru/subject/17/10/
nepeceueHus MoyuYeHHbIX II0cKocTel. PackpamuBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [IBETAMH
11 N300paxenune ceyeHunit nmupamuabl, Kyoa v MpU3Msl, 1

KOTOpBIE MPOXOJIAT yepe3 ux péopa. M3o0paxenue


https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

12

MEPECCUCHU A MMOJTYUCHHBIX IUIOCKOCTEHA. PaCKpaI_HI/IBaHI/IC
IMOCTPOCHHBIX CeUCHUI Pa3HbIMU LIBETAMU

N3o0paxkeHne cedeHuit mupamMuibl, Ky0a v IPU3MEI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obOpaxkenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpalurBanne
ITOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMHU

13

14

N300paxkeHne ceueHUi MUPaMUibl, Ky0a U MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
nepecevyeHus MoJydeHHbIX IIOCKOoCcTel. PackpainBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAMU

Merton cnenoB i HOCTPOSHUS CEUEHHM

https://resh.edu.ru/subject/17/10/

15

16

Merton cinenoB i ocTpoeHus ceuenuit. CBoiicTBa
[IEPECEYECHUH NPSMBIX U INIOCKOCTEN
Merton cnenoB aiis mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHU N MPSMBIX U TJIOCKOCTEH

17

18

19

20

21

[TocTpoeHne ceueHuit B mupamuie, Kyoe rmo TpéM TouKkam

Ha pé6pax. Co3gaHne BEHIHOCHBIX YEPTEXKEH U 3aIlliCh I1aroB

MIOCTPOEHHUS
[TocTpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam

Ha pébpax. Co3/1aHne BEIHOCHBIX YepTEKEH U 3allUCh 11aroB

MIOCTPOEHHUS
[TocTpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam

Ha pébpax. Co3/1aHNe BEHIHOCHBIX YepTeKeH U 3aIllUCh 11aroB

MIOCTPOEHHUS
[TocTpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam

Ha p&bpax. Co3/1aHue BHIHOCHBIX YepTEKEH U 3alTUCh 11aroB

MTOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANBHBIX 0Tpe3kax. [logodue TpeyroibHUKOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

22

[ToBTOopenune mnanumerpun: Teopema Menenas. Pacuersl B

CEYECHMAX Ha BBIHOCHBIX yeprexkax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

23

24

25

KonTposbHasi padora " AKCMOMBI CTEpeOMETPHUH.
Ceuenusn"

B3aumHoe PACIOJOKCHUE IPAMBIX B IIPOCTPAHCTBE

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE.
CkpemuBaroniuecs npsamele. [IpusHaky ckpemuBarOmuxcs
npsMbIX. [TapauienbHble IpsIMbIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHUM U €MHCTBEHHOCTH NPSIMOM
NapajieIbHON JaHHOW MPSAMOM, MPOXOASIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKallled Ha JaHHOH npsmoi. Jlemma o
MepeceyeHNH MapaieIbHbBIX MPSIMBIX MIOCKOCTHIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema o TpEX
MapajieabHbIX OPsMbIX. TeopeMa 0 CKpENMBAOIIUXCA
MIPSAMBIX

https://resh.edu.ru/subject/17/10/

27

28

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
MapajuIebHOTO MPOSKTUPOBaHUS. M300paskeHne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIINN

LenTpanbHas npoekus. Yol ¢ COHANPABIEHHBIMU
CTOPOHAMU. YTOJI MEXKIY MPSIMBIMHU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

29

3azauu Ha JOKa3aTeNIbCTBO U MCCIIEN0BAaHUE, CBSI3aHHBIE C
PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

IMapanienbHOCTH NPSIMBIX H IIOCKOCTEl B
NPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

30

31

[TonsTHS: MapanIenbHOCTh MPSIMON U IJIOCKOCTH B
npoctpanctie. [Ipu3Hak napaieIbHOCTH MPSIMOU U
mockocTH. CBOMCTBA MapaIeIbHOCTH NPSIMOU U
IJI0CKOCTH

FCOMCTpI/I‘-ICCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MAapa/JICIIbHOCTBIO MIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

32

IlocTpoenue ceueHust, MpOXOIALIETO YEPE3 TaHHYIO
MIPSIMYIO Ha 4epTEKe U NapaJLIEIbHOTO APYTOr MPSIMOM.
Pacuér orHOIEHUN

https://resh.edu.ru/subject/17/10/
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HapaJ'[J'ICJ'IBHaf[ MMPpOoCKUMs, IPUMEHCHUC OJIA ITOCTPOCHUA

33 ceyeHuit kyOa u napayvienenunena. CBoicTBa 1 https://resh.edu.ru/subject/17/10/
napasuiesieIuIne1a 1 IPU3MBbI
34 [TapasnnenbHbIe IUIOCKOCTH. [Tpu3HaKy napamiebHOCTH 1
JBYX TUIOCKOCTEH
Teopema 0 mapauIeIbHOCTH U €MHCTBEHHOCTH TUIOCKOCTH,
35 POXOJAILIEH Yepe3 TOUKY, HE IPUHAIICKAILYIO JaHHON 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH U CIICACTBUS U3 HEE
CaoiicTBa napamuieiabHbIX IIOCKOCTEN: O MapaJIeIbHOCTH
36 NPAMBIX ITEPECEUYCHHS TIPH TIEPECEYEHHUH IBYX 1 https://resh.edu.ru/subject/17/10/
IapaJUIEIbHBIX INIOCKOCTEN TPEThen
CaolicTBa napamieiabHbIX IIOCKOCTEN: 00 OTpe3Kax
37 HapajuieIbHBIX MPSAMBIX, 3aKITFOYEHHBIX MEXKITY ) 1
napauIeIbHBIMU IJIOCKOCTSIMU; O TIEPECEUCHUU TIPSMOH €
ABYMsI MapaJUICIbHBIMH TNIOCKOCTSIMH
IepneHIUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI B o5
NPOCTPAHCTBE
38 [ToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH 1 https://resh.edu.ru/subject/17/10/
39 [ToBTOpEHNUE: TPUTOHOMETPHUS MIPSIMOYTOJIIEHOTO 1
TPEYroJbHUKA
40 CaoiicTBa Ky0a 1 IPSMOYTOJIBHOTO TapauIeenuneaa 1 https://resh.edu.ru/subject/17/10/
41 Beruunciienne 1IMH OTPE3KOB B KyOe U MPSIMOYTOJIEHOM 1 https://resh.edu.ru/subject/17/10/
napasuieseume/ie
42 [TeprieH UK YIPHOCTD np;IMofI ¥ wiockocTH. [IpusHak 1 https://resh.edu.ru/subject/17/10/
NEPIIEHTUKYIIIPHOCTH TIPSIMON M TUTOCKOCTH
43 [lepnenuKyISIpHOCTH npﬂMofI n mockocty. [Ipn3nak 1
HEePIEHIUKYIIIPHOCTH MPSIMON M TIOCKOCTH
Teopema o0 CylIeCTBOBAaHUHU U SIMHCTBEHHOCTH TPSIMOH,
44 HPOXOJISIIEH Yepe3 TOUKY MPOCTPaHCTBA U 1 https://resh.edu.ru/subject/17/10/
HEPIEHIUKYIISIPHOMN K UIOCKOCTH
45 Ilnockoctu 1 NepreH /Ky IAPHpIe HM MPAMEIE B 1 https://resh.edu.ru/subject/17/10/

MHOT'OrpaHHUKax



https://resh.edu.ru/subject/17/10/
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IInockoctu u NEPNCHAUKYIAPHBIC UM IIPAMBIC B

46 1
MHOTOT'paHHHKaX
47~ Hepnemumkymip i narnomnas. Hoctpoerme 1 https://resh.edu.ru/subject/17/10/
NEepIEHANKYIIpa U3 TOUKU Ha MPSIMYIO
48 [lepnienaukynsp u HaknoHHas. [loctpoenue 1
NEPIEHANKYIISPA U3 TOYKU Ha MPSIMYIO
49 Teopema o Tpéx mepneHANKYIIpax (mpsiMasi 1 0OpaTHas) 1 https://resh.edu.ru/subject/17/10/
50 Teopema o Tpéx nepneHANKYIIApax (mpsmasi ¥ ooOpaTHas) 1
51 VYT0JI MEXY CKPEUTUBAOIIUMUCS MPSIMBIMH 1 https://resh.edu.ru/subject/17/10/
52 [Tonck neprneHANKYISPHBIX MPSIMBIX C ITOMOIIBIO 1
HEePIEHAUKYIISPHBIX IIOCKOCTEH
53 OproroHanbHOE MPOSKTUPOBAHKE 1 https://resh.edu.ru/subject/17/10/
54 Tocrpoenne ceucnnii Ky6a, NPUIMLL, NPABUILHOI 1 https://resh.edu.ru/subject/17/10/
MUPaMU/Ibl C HOMOIIBIO OPTOrOHAJILHON IPOEKIIMU
55 [TocTpoenne ceueHuit Kyoa, IPU3MBbI, TPABUIBHOM 1
MUPaMU/Ibl C HOMOIIBIO OPTOrOHAJILHON IPOEKIIMU
56 Cummerpus B NPOCTPAHCTBE OTHOCHTENLHO IIOCKOCTH. 1 hitps://resh.edu.ru/subject/17/10/
[TmockocTn cMMMETpPUii B MHOTOTpaHHUKAX
57 [Tpu3HaK MepreHANKYIIPHOCTH MPSIMON M TUIOCKOCTH Kak 1 hitps://resh.edu.ru/subject/17/10/
CIIEICTBUE CUMMETPUU
58 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTostHui OT 1
TOYKH J0 TUTOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTosiHUI OT 1
TOYKHU J0 TJIOCKOCTH
60 CrniocoObl OMyCTUTH MEPIEHAMKYIAPbL: CHMMETPHS, CIBUT 1 hitps://resh.edu.ru/subject/17/10/
TOYKH TI0 TTAPAIISIIEHOU TIPSIMOMA
61 Casur no HenapayuleIbHON NPSMON, U3MEHEHHUE 1
paccTosHUI
62 KonTtpouabHas pa6ora '""B3aumMHoe pacnoJio:kenue 1
NPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe"
YTJIbl H PACCTOSAHUA 16


https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

HOBTOpeHI/ICZ yYroJj Mexnay npsaMbIMHU Ha IIJIOCKOCTH,

63 TPUIOHOMETPHS B IPOU3BOJILHOM TPEYTOJILHUKE, TEOPEMA https://resh.edu.ru/subject/17/10/
KOCHHYCOB

64 IToBTOpEHUE: yroy MeXay CKpPELIMBAOIIUMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpruecKkue METO/IbI BEIYUCICHHS YIia MEXY hitps://resh.edu.ru/subject/17/10/
IPSIMBIMU B MHOTOI'paHHHUKAX

66 JByrpanHbiii yroj. CBOMCTBO JUHEWHBIX YIJIOB
JBYTPAHHOI'O yIJia

67 [lepnenqukynsapHsie ILIOCKOCTH. CaolicTBa B3aUMHO
HEePIEHAUKYIISPHBIX IIOCKOCTEH
[Ipu3Hak neprneHMKyIIpHOCTH IIJIOCKOCTEHN; TeOpeMa o

68 psSIMOY TIepeceueH s ABYX MIOCKOCTEH https://resh.edu.ru/subject/17/10/
MEPIEHIUKYISIPHBIX TPEThEH MI0CKOCTH

69  1IPAMOYIOUBHBI NapalienCenunes; Ky0; H3MCpeHH, https://resh.edu.ru/subject/17/10/
CBOMCTBA MPSIMOYT'OJILHOIO NapajljieNenuIeaa

70 Teopema o ZIMArOHATH NPSMOYTOBHOTO NapajleNenuesa
U CJIEJICTBUE U3 HEE

71 CrepeoMeTpuueckre U NPUKIIAIHbIE 3a]Ja4l, CBA3aHHBIE CO https://resh.edu.ru/subject/17/10/
B3aMMHBIM PACHOJIOKEHHUEM MPSAMBIX U IIIOCKOCTH

72 [ToBTOpEHUe: cKpeluBaroMecs NpsMble, MapaieabHbIe
TUTOCKOCTH B CTaHAaPTHBIX MHOTOI'PaHHHUKAX
[Tapa nmapaienbHbIX MIIOCKOCTEH Ha CKPELBAIOIINXCS

73 NPSIMBIX, PACCTOSHUE MEKY CKPEIIHBAIOIIINMICS https://resh.edu.ru/subject/17/10/
NPSIMBIMH B IPOCTBIX CUTYaLUAX

74 PaCCTOjIHI/Ie OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 MIIOCKOCTH

75 Beruncnenue pacctosHANA MEXIY CKPeIHBAIOLHMICS https://resh.edu.ru/subject/17/10/
NPSIMBIMH € TIOMOIIBIO MEPIEHIUKYIISIPHOM MIIOCKOCTH
Tpéxrpanublii yroy, HepaBeHCTBA AJIS TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopemMbl KOCHHYCOB M CUHYCOB IS

TPEXTPAHHOT'O yIiia
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DneMeHTHI cPepruyecKoil FreOMETPHUH: Te0Ie3nUeCKre

77 1
JIMHUU Ha 3emiie
78 KonTtpoJsabnasi pa6ora "Yribl n paccrosinus" 1
MHOrorpaHHUKHU 7
79 CI/ICTeMaTI'/'ISaI_[I/Iﬂ 3HaHU{ "MHOTOrpaHHUK U €T0 1
3JIEMEHTBI
80 IMupamuma. Buasr nmupamu. [IpaBusibHas mupamuga 1 https://resh.edu.ru/subject/17/10/
81 [Ipusma. IIpsamas u HaknoHHas npusMmel. [IpaBunbHas 1
npu3Ma
82 TpsnMO}i napauIesentien, npamoyroabHeIi 1 https://resh.edu.ru/subject/17/10/
napajJiesienunes, Kyo
83 Beimykiibie MuOTOrpanHukd. Teopema Ditepa 1 https://resh.edu.ru/subject/17/10/
84 Brinyxiible MHOrOrpanHuku. Teopema Ditniepa. 1
[IpaBusbHBIE U TOTYIPABUIbHBIE MHOTOTPAHHUKHU
85 KonTpouabHas padora "MHororpaHaukn' 1
BekTopbl B mpocTpaHcTBe 12
86 IlonsaTre BEKTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/10/
87 CymMa BEKTOpPOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/subject/17/10/
91 Paznoxenne BEKTOpa 10 0a3ucy TpEx BEKTOPOB, HE 1
JIeKAIIUX B OJIHOM MIIOCKOCTH
92 CkansipHO€E IPOU3BEIEHUE 1
93 BhIYHCIIEHHE yIiIa MEXKILY BEKTOPAMH B ITPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/10/
94 [Tpocreiimme 3amaun ¢ BEKTOPaMH 1
95 [Tpocreiimme 3amaun ¢ BEKTOPaMH 1
96 [Tpocreiinme 3amaun ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a1aun ¢ BEKTOPAMH 1



https://resh.edu.ru/subject/17/10/
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IToBTOpEHUE, 00001IeHHE M CHCTEMATH3 AU 3HAHUI

5
98 O06o001meHre U cucTeMaTHU3alnsl 3HAHUI 1
99 I'onoBasi KOHTpPOJILHASI padoTa 1
100 I'onoBasi KOHTpPOJILHAS padoTa 1
101 O06o001meHre U cucTeMaTHU3alysl 3HAHUI 1
102 O060011eHNEe U CHCTEMATHU3aLIMs] 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoauuecTBoO qacoB,

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n HaumeHoBaHue pa3esioB U TeM OTBOJHUMBIX o0pa3oBaTe/bHbIE Pecypchl
HA OCBOEHHE TeMbl
HOBTOPEHP[C, 0000IIeHNEe M CUCTeMATU3 AN 15
3HAHMH
n
1 Lontopere ffr;(l)cfp‘;‘l’gf;j?m BEKTOpa Ha 1 https://resh.edu.ru/subject/17/11/
2 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beryucienne yria Mexmay 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOH, 1
IPOXOJIIeN yepe3 JBe TOUKu"
5 i?j;?:zf:ggggfg’ HOpMaJb, ypasHeHHe 1 https://resh.edu.ru/subject/17/11/
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpounsseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEUHOE 1
IpOrpaMMHUpPOBaHUE
10 ASBIFIITICOIHO METOS pocis Yila MOy 1 Pitps:resh.edu.rulsubiect/1 /11
11 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaX
12 ®opmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpAMHATAX
13 Haxonenue paccTosHUM OT TOYKHU J0 IJIOCKOCTH B 1 hitps://resh.edu.ru/subject/17/11/

KyOe



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/

HaXO}K,I[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU B

14 . 1
MIPABIIIBHON MHUpamMue
15 KonTposbHas padora ""AHanuTn4yeckasi 1
reomerpus"
HOBTOPEHP[C, 00001IIeHN e M CHCTEMATH3aI s 15
3HAHUI
16 (CeueHH MHOTOTPAHHHKOB: CTAH/IAPTHEIE 1 https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKHU
17 CedeHuss MHOTOIPAaHHUKOB: METO/I CIEI0B 1
18 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC } 1
IUIOCKOCTH, NepeceueHus MPSAMbIX U TUIOCKOCTEH
19 Hapanebipic NPAMEIC 1 MA0CKOCTH: 1 https://resh.edu.ru/subject/17/11/
napauIeIbHbIC CCUCHUS
20 Hapannenbuﬂme IpsIMBIE U IUNIOCKOCTU: PacyET 1
OTHOIICHUN
21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTIIbl MEXKIY 1
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH
22 CTARAAPTHBIC MaPbl MEPHCHKYTAPHBIX 1 https://resh.edu.ru/subject/17/11/
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
23 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpeMa 1
0 TpeX MepIeHIUKYIsIpax
o [leprieHqUKyNISApHBIEC TIPSIMbIE U TNIOCKOCTHU: 1
BBIYMCIICHHSI ITMH B MHOTOTPAaHHUKAX
25 [oBTOpeHHE: IO MHOTOYTOILHHKOB, 1 https:/resh.edu.ru/subject/17/11/
dbopMyIIBI TS TTOMAEH, COOOpaXKeHus To100us
26 [ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIbHUKOB, 1
(bOopMyITBI IS TUTOIIAICH, COOOpaXKEHUs TOA00H S
97 [ToBTOpEHME: IUIOMAAN MHOTOYTOJIEHUKOB, 1

dbopMyIIBI TS TTOMIAEH, COOOpaKeHuUs T0100Us
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[Tnomaau ceveHnii MHOTOTPaHHUKOB: TIOMIATH

28 NIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOPaKCHUS 1 https://resh.edu.ru/subject/17/11/
monoous
[Tnomaau ceyeHnit MHOrOrpaHHUKOB: MJIOLIA U
29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 1
monoous
30 KonTpoasHnasi pabora "IloBTropenue: 1
MHOTOTPAHHUKH, C€YeHUs] MHOTOTPAHHUKOB"
O0béM MHOTOrpaHHMKA 17
31 OOpém Tesa. OObeM MpAMOyroLHOro 1 https://resh.edu.ru/subject/17/11/
napajenenunena
30 3amaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa; o 1
TPUCEKLIUU yIiia
33 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00BEMOM 1 https://resh.edu.ru/subject/17/11/
IPSMOYTOJIBHOTO TMapajuiesienuneia
34 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C BRIYMCICHHEM 1
00BbEMa PSMOYTOJIBHOTO Mapasliesienunesia
35 OOBEM TIPSMOH IPU3MBI 1 https://resh.edu.ru/subject/17/11/
36 CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C 1
BBIYUCIICHHEM 00BEMOB TIPSIMOM TTPU3MBI
37 HpI/IKJIEmHLIe 3aJ1auu, CBsI3aHHbIE C 00BEMOM 1
PSIMO TTPH3MBI
Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
38 omnpenenénHoro uHTerpaina. O0bEM HaKJIOHHON 1
TIPU3MBI
39 Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO 1
onpenenéHHoro uHTerpaita. O6pEM nupamMust
40 ®opmyna 06bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB 1 hitps://resh.edu.ru/subject/17/11/
MUPaMHU/JI C OOIKM YTJIOM
a1 ®opmyna o6béMa nupamuabl. OTHOIIEHHE 00BEMOB 1

nupamujg ¢ O6IJ_II/IM yriiom
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CTCpeOMeTpI/ILICCKI/IC 3aJa4u, CBJA3aHHBIC C

42 - N 1
00bEMaMH HAKJIOHHOW MPU3MBI
43 CrepeomeTpuyiecKkue 3aj1a4u, CBI3aHHbIE C 1
00bEMaMK TUPAMHUIBI
44 [Tpuknagueie 3agaun 1o Teme "O0bEMBI TEN", 1
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI
45 [Tpuxnaansie 3agaun o reme "O0bEMBI TEn", 1
CBSI3aHHBIE C 00BEMOM MTUPAMUIBI
16 [Ipumenenue 00bEMOB. BeruncieHue paccTosHus 10 1
IUIOCKOCTH
47 Konrpoabnas padora "O0béM MHOrorpanuuka' 1
Tena Bpamenust 24
WINHAPUYECKAS [IOBEPXHOCTDL, 00pa3 e .
48 EHHHH;I?H%CKOIZ HOBGSXHOCTH’ pasyrom 1 https://resh.edu.ru/subject/17/11/
49 Hwmusap. [psmon kpyrooit nunuuap. [lnomans 1
MOBEPXHOCTU LIMWJIMHAPA
Konunueckast moBepxHOCTh, 00pa3 ne .
50 . p PasyIom 1 https://resh.edu.ru/subject/17/11/
KOHHYECKOU noBepxHOocTH. KoHyc
Ceuenne KOHyca IIOCKOCTBIO, MapaJUIeNbLHOMN .
51 TOCKOCTH OC};-IOBaHI/I}I p 1 https://resh.edu.ru/subject/17/11/
VYceuéHuslii KoHyc. M300pakeHe KOHYCOB U .
52 JCEUEHHBIX KOH;;OB P y 1 https://resh.edu.ru/subject/17/11/
[Tnomans 6OKOBOH ITOBEPXHOCTH U IIOJIHOM .
53 HOBengiocm Komyca p 1 https://resh.edu.ru/subject/17/11/
54 [Tomane 60KOBOI MOBEPXHOCTH U TIOTHOM 1
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U
55 BBIUMCJIEHHE, TOCTPOCHUEM CEUEeHUN LIUINHIPA, 1
KOHYyca
CrepeomeTpruecKkue 3aJauu Ha JI0Ka3aTeNbCTBO U
56 BBIYHCIICHHE, TIOCTPOSHUEM CEUEHUN ITUITUHPA, 1

KOHyca



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

57 [Tpuknagubie 3a1a41, CBSI3aHHBIE C [MJIMHIPOM 1
58 [Tpuknagubie 3a1a91, CBSI3aHHBIE C [JIMHIPOM 1
59 Cdepa u map 1 https://resh.edu.ru/subject/17/11/
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cepsi mnockoctero. Bun u 1
n300pakeHHE 1apa
[Tepeceuenue chepsl U 11apa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cepsi mnockoctero. Bun u 1
H300paXKeHHE mapa
62 VYpasHenue chepsl. [Lnomans chepsl u e yacreit 1 https://resh.edu.ru/subject/17/11/
63 CummeTtpus chepsl U mapa 1 https://resh.edu.ru/subject/17/11/
CrepeoMeTpHUECKHE 33]Ja4H Ha JOKA3aTeIIbCTBO U
64 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom, 1
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO
CrepeoMeTpHUECKHE 33]Ja4H Ha JOKA3aTeIbCTBO U
65 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii u mapom, 1
MIOCTPOCHUEM UX CEYCHHI IIIIOCKOCTHIO
66 [Ipukiiagublie 3a1a4n, CBsI3aHHbBIE CO chepoit u 1
1apomM
67 HosTopenue: OKpy:KHOCTE Ha MI0CKOCTH, 1 https://resh.edu.ru/subject/17/11/
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHJIapPTHBIC MOT00US
68 PaznuyHbie KOMOWHAIIMY TEJ BPAIICHUS 1
MHOTOTPaHHUKOB
69 3amaun 1o Teme "Tena v MOBEPXHOCTH BpalieHus" 1
70 3amaun o Teme "Terna U MOBEPXHOCTH BparieHus " 1
el KonTpoabHnas padora "Tesia u moBepxXHOCTH 1
Bpamenus'
ITnomaau MoBepXHOCTH H 00bEMBI KPYIJIBIX TeJl 9
72 OOLEm mumrpa. Teopema 00 00pEME npamoro 1 https://resh.edu.ru/subject/17/11/

OUJIMHApA
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73
74
75

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpEM KoHyca

[Tnomraan 60KOBOM U MOTHON TOBEPXHOCTH KOHYCA

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIUKCJICHHEM 00BEMOB IIMIIMHPA, KOHYCa

https://resh.edu.ru/subject/17/11/

76

7

78

79

[Tpuknagaeie 3aaauu 1o Teme "OOBEMBI U TUIOIIAIH
noBepxHocrel Ten"

O0béM mapa u mapoBoro cexkropa. Teopema 06
00béme mapa. [Lmomanb chepsr.
CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIUKCJICHHEM 00BEMOB I11apa, IapOBOTO CErMEHTa
U I11apOBOI'0 CEKTOpa

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIIapa U IJIOMIAABI0 CPEpHI.
CooTHOIIeHHUS MeX 1y TUIOIIAIMU TOBEPXHOCTEHN U
00BEéMaMH TOHOOHBIX TENI

[TomoOHBIE TENa B mpocTpaHcTBe. M3menenue
00béMa nipu nogooun. CtepeoMeTpuyecKkue 3a1aun,
CBSI3aHHBIE C BHIYMCIICHUEM 00BbEMOB TeNl U
IUIoNIA/Iel TOBEPXHOCTEN

https://resh.edu.ru/subject/17/11/

80

81

82

KonTpoubsnas padora "Ilnomann noBepxHocTu U
00bEMBI KPYIJIbIX TEJa"

JBuKeHUst

JBuxenust npoctpancTBa. OToOpaskeHusl.
JIBuxkenust u paBeHCTBO (uryp. OO1ire cBoiCTBa
JIBIKEHUH

Buael n1BukeHMit: napauieNIbHbIN IEPEHOC,
LEHTPAJIbHASI CHMMETPHS, 3€pKajbHAsi CHMMETPHS,
IIOBOPOT BOKPYT HPSIMOM

https://resh.edu.ru/subject/17/11/

83
84

[IpeobpazoBanus nogodus. [Ipsamas u chepa
Ditnepa
['eomeTpHuueckue 3a1aui Ha MPUMEHEHHE JTBH)KCHUS

https://resh.edu.ru/subject/17/11/
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85

KonTpoasHnas padora "BekTopsbl B
npocrpancrse"

IoBTOpEHMe, 00001IeHNE U CUCTEMATH3 AL
3HAHUHA

17

86

87

88

89

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZ0B
Kypca reomerpun 10—11 knacco, cucremaTuzanus
3HaHui: "[lapaniaeabHOCTh NPSIMBIX U INIOCKOCTEH B
npocTpaHcTae”

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHMi: "BekTopsl B mpocTpaHcTBe"
O6o06matomee moBTopeHue 11 MOHATHI 1 METOI0B
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHuii: "OO0beM MHOTOTrpaHHHUKA"

https://resh.edu.ru/subject/17/11/

90

O6o6maromiee nopropenue 11 mOHATHII U METOIOB
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3aims
3HaHuil: "O6beM MHOrorpaHHuka"

91

92

O6o6maromiee nopropenue 11 mOHATHIT U METOIOB
Kypca reometpuu 10—11 kmaccoB, cuctemaTu3aius
3Hanuil: "Ilnomanyu noBepXxHOCTH U 0OBEMBI
KpYyIJIbIX Ten"

O6o0matomiee moBTopeHue 11 moHsITHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccos, cucremaTu3anus
3Hanuil: "[lnomaau moBepxHOCTH U 0OBEMBI
KpYIJIbIX Ted"

https://resh.edu.ru/subject/17/11/

93

I'onoBasi KOHTpPO/IbHAsA padoTa

94
95

I'onoBasi KOHTPOJILHAs padoTa

[ToBTOpEeHHE, 0600IIEHNE U CUCTEMATHU3AIIH
3HAHUMN



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYyKH U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHI

100

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

102

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kox IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro | o0pa3oBaTeJbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJabTara
7 I'eomerpus

7.1 OnepupoBaTh NOHATUSIMU: TOYKA, IPsIMasi, INIOCKOCTh

1.2 IIpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPHU PELICHUU
reOMETPHUECKUX 3324

7.3 OmnepupoBaTh MNOHATUSAMM: MAPAJUIEIBHOCTh M IEPHEHIUKYISIPHOCTh
HPSIMBIX U IJIOCKOCTEN

7.4 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMbIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5 OnepupoBaTh MOHATUSMU: JABYTPAHHBIM yroJ, rpaHd JBYIPAaHHOIO YIIa,
peOpo ABYrpaHHOTO yriia, TMHEWHBIA YroJl ABYTPAaHHOTO yIJIa, TpajycHas
Mepa JIBYTPaHHOT'O yria

7.6 OnepupoBaTh MOHATHUSMHU: MHOTOIPDAaHHMK, BBIMYKJIbI M HEBBITYKJIbIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, IIPABUIIbHBI MHOTOTPAaHHHUK

1.7 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (IHMpaMuia, MpU3Ma,
IPSIMOYTOJIbHBIN Napajuieenunes, Kyo)

7.8 KnaccudunupoBaTh  MHOTOTpDAaHHHWKH, BBIOMpas  OCHOBAaHHS  JJIA
kimaccuukanuu  (BBIMYKIBIE W HEBBINYKJIBIE  MHOTOTPaHHHKH,
NPaBUIbHBIE MHOTOTPAHHUKH, TMpPSMbIE M  HAKJIOHHBIE IPU3MBI,
TapajuIeICUTIC b )

7.9 OmnepupoBatb MOHATUSIMHU: ceKymias IJIOCKOCTB, CeueHue
MHOTOTPaHHHUKOB

7.10 OOBACHATH  NPUHIMIIBI  TOCTPOECHUS  CEYEHUH  MHOTOI'PAaHHHMKOB,
WCTIOJIB3Ysl METOJ CIIEJIOB

7.11 Ctpouth cedyeHUS MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHAThH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12 Pemarp 3amaun Ha HaXOXJI€HNUE T€OMETPUUYECKUX BEJIMYMH MO 0Opasuam
WIM aJrOpuTMaM, NPUMEHsST W3BECTHbIE AHAIMTUYECKHE METOJbl IMpHU
pelieHNH CTaHAAPTHBIX MAaTeMaTWYeCKHX 3aJad Ha BBIYHCICHHE
pacCcTOSIHUNA MEXy JBYMSI TOYKAaMH, OT TOYKHU IO MPSIMOM, OT TOYKHJIO
TUTOCKOCTH, MEXK/TY CKPEIINBAIOIIMHUCS TPSIMBIMU

7.13 Pemate 3amaun Ha HAXOXKACHUE TE€OMETPHUECCKUX BEIMYUH MO oOpasiaM
WIM aJrOpUTMaM, NMPUMEHsST W3BECTHbIE AHATUTUYECKHE METOJbl MpU
peIlIeHNH CTaHAApPTHBIX MaTeMaTHYECKHUX 3a7ad Ha BBIYHCICHHE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS NPSAMBIMU, MEXIY NPSIMOH M IJIOCKOCTBIO,
MEX]Ty TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB

7.14 Bbruucnare 00BbEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOIPaHHHUKOB

(mpu3ma, nmupamMuaa) ¢ IpUMEHeHHEeM (OpMYJl, BEIUUCISATH COOTHOIIEHUS
MEXIY IJIOLIAISIMU MIOBEPXHOCTEH, o0bEMaMu 10JT00OHBIX
MHOTOT'PaHHUKOB




7.15

OnepupoBarh MOHATUSMH: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUU (PUTYPHI

7.16 N3Bnekarp, mpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, NpPEACTABICHHYIO Ha
yepTekax U pUCyHKax

7.17 [TpumensTh reoMeTpudeckue (akThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3aja4, MPeIoJaraloliuX HECKOJbKO WLIaroB pPELIeHUs, €CIH YCIOBUSA
IPUMEHEHHS 33J]aHbI B IBHOH popme

7.18 [IpuMeHnsaTh mnpocTeiiline NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a1a4

7.19 [IpuBoaNUTE MpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpone U
KHU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE

7.20 [IpuMeHATh NOTy4YeHHbIE 3HAHKSI Ha IPAKTUKE: aHAJIM3UPOBATh PeajlbHbIE
CUTYallud U IPUMEHSATH U3YUYECHHBIC TOHATHUS B IPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu  cOpMyJIMpPOBAaHHOM  MpoOJieMbl,  MOJAEIMPOBATH
peaibHBIe CUTYallMM Ha SI3bIKE T€OMETPHUHU, MCCIIEAOBATh NMOCTPOCHHBIC
MO/IEJIU C UCIIOJIb30BAHNEM T'€OMETPUUECKUX ITOHATUI U TEOpEM, anmapara
anreOphl, pelaTh MPaKTHYECKHE 3aJa4H, CBS3aHHBIE C HaXOXKICHUEM
reOMETPHUYECKUX BEIUYUH

11 KJIACC
Koxa IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro | 00pa3oBaTe/IbHON MPOrpaMMbl CpeIHero o01Iero 0d0pa3oBaHus
pe3yJbTara
6 I'eomerpus

6.1 OmnepupoBath MOHATUSMH: HWJIHHIPUYECKAs TOBEPXHOCTh, 00pa3yroIune
UWINHAPUYECKOM MOBEPXHOCTH, LMIMHJIpP, KOHUYECKas IOBEPXHOCTb,
oOpa3ylomue KOHUYECKOW  IOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTh

6.2 Pacnio3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa u map)

6.3 OOBACHATH cIOCOOBI MOJTyYeHHUs TeJl BpaLlleHUs

6.4 KnaccudumupoBaTs B3aMMHOE pacnoiokeHHe chephl U MIIOCKOCTH

6.5 OmnepupoBaTh MOHATUSMM: LIAPOBOM CErMEHT, OCHOBaHHME CETMEHTa,
BBICOTa CErMEHTa, IIApOBOM CIIOW, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJI0s1, IAPOBOM CEKTOP

6.6 Bbruucnate 00bEMBI M IUIOMIAJM IOBEPXHOCTEH Tel BpalleHHS,
TE€OMETPHUECKUX TEJI C MPHUMEHEHHEM (HOopMyIT

6.7 OmnepupoBaTh MNOHATUSMH: MHOTOTPAaHHHMK, BIIMCaHHBI B cdepy u
OTIMCaHHBIN 0K0JI0 cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHHUK WM TEJIO
BpallCHHS

6.8 BEIUUCIIATE COOTHOMICHUS MEXKTY TUTOIIASIME IIOBEPXHOCTEH 1 00bEMaMU
10JIOOHBIX TeJ

6.9 N300paxkaTh m3y4aeMbie (GUTYpHI OT PYKH W C NMPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB

6.10 BbInonHATE (BBIHOCHBIE) IUJIOCKHME YEpPTEXKH U3 PUCYHKOB IMPOCTHIX

00BEMHBIX (UTYp: BHJ CBEpXY, COOKY, CHU3Y; CTPOMTb CEUEHHUsS Tell
BpalleHUs




6.11

W3Bnekatrb, WHTEPIPETHPOBATh W MPEOOpazOBbIBaTh HH(OpPMALHIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTrypax, MpPeACTaBICHHYIO Ha
YEepTekKax U pUCYHKaxX

6.12

[TpumensTh reoMeTpudeckue (akThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANONaralliX HECKOJIbKO IIaroB pPEIICHMS, €CIU YCIOBUS
IIPUMEHEHHS 33J]aHbl B IBHOH popme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BLIHOJ'IHSITB [[eI;'ICTBPlﬂ CIIOKCHUSA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpPAa Ha YHCIIO, OOBSACHATH, KaKUMH CBOHMCTBAMHU OHHU
00amaoT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJlICICIIUIICaa INpru CI0XKCHHUHN BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMU: JI€KAPTOBBI KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yrol MEXAY BEKTOpaMH, CKasIpHOE IIPOM3BEICHHUE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, paCKJIaAbIBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPAM

6.18

3aILaBaTI) IJIOCKOCTb YPaBHCHHEM B IICKapTOBOfI CUCTCMC KOOpAWHAT

6.19

Pemarsn HpOCTGﬁIHHC IreOMCTPHUUICCKUC 3aa4r Ha IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O MCTOJa

6.20

Pemarsn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTH4YCCKHUX OTHOIICHUH U
HaXOXJACHUC T'COMETPHUYCCKUX BCIWYUH I10 06pa3uaM HJIN aJiIrOpuT™Mam,
IIPUMCHA HU3BCCTHBIC MCTOABI IIpu PCUHICHHUHA CTaHAApPTHBIX
MaAaTCMaTHYCCKUX 3aJa4

6.21

[IpumeHsaTh TpOCTEHIIMEe MPOrpaMMHBIE CpPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

6.22

HpI/IBOI[I/ITL IIPpUMEPBbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIPHUPOJC U
JKM3HH, paCllIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH MOTydYeHHbIE 3HAHHSI HAa IPAKTUKE: aHAJTM3UPOBATh pealibHbIe
CUTYallUU U IPUMEHSATh U3yUEHHbIE TOHATHS B MPOLECCE MONCKA PELICHUS
MaTeMaTH4ecKl  cQOpMyJIUpPOBAaHHONH  MpoOJieMbl,  MOJAEIMPOBATH
peasibHble CUTYalluu Ha SI3bIK€ T'€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE
MO/IEJIH C UCIIOJIb30BAaHNEM F€OMETPUUECKUX TOHATHI U TEOPEM, alllapara
anreOppl, pemarb NPAaKTUUYECKHUE 3a7aud, CBS3aHHBbIE C HaXO0XKJIEHUEM
TE€OMETPUUYECKUX BEJIMUUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPCOMETPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO.
[TousiTHe 00 aKCHOMATUYECKOM MOCTPOCHHUHU CTCPCOMCTPUU: AKCHUOMBI CTCPECOMCTPHUU
H CICIACTBUA U3 HUX

7.2

B3aumHoe  pacnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  I€peceKaroluecs,
napajuieJibHble U CKpemuBaromuecs mnpsmble. [lapainenbHOCT NOpSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajliebHbIE IpsIMblE B  IMPOCTPAHCTBE,
NapajuieIbHOCTh TPEX NPSAMBIX, MApaJUIENbHOCTh MPSIMOW W TUIOCKOCTH. YTIIBIC
COHAIIPABJICHHBIMU CTOPOHAMM, YIOJ MEXIy MNPSIMBIMU B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieNbHbIe MIOCKOCTH, CBOMCTBA MapaljiebHbBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHBIE (UTYpHI Ha IUIOCKOCTH: TETPadJp,
Ky0, mapajuienienunesi, IoOCTPOCHUEe CEUeHUN

7.3

IlepneHquKyISIpHOCTE NPSMOM M IUIOCKOCTH: IEPIEHAUKYISIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, IPSMBbIE TapaJUIEIIbHbIE U MEPIEHANKYIISPHBIE K IIIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSIMOU MEPIIEHIUKYIIAPHON
IUIOCKOCTH. YTJIBbl B IPOCTPAHCTBE: YTOJI MEXY IPSIMON U IIJIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, IMHEWHBINA YroJl ABYTPaHHOIO yriia. [IeprieH IuKyisip 1 HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 INIOCKOCTH, IPOEKIHsI GUTYphl HA
IJIOCKOCTH. [lepneHIuKyIspHOCTb IIJIOCKOCTEN: PU3HAK IEPIICHIUKYIAPHOCTH IBYX
mrockocreil. Teopema 0 TpEX nepreH IUKyIsIpax

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAaHHMKA, BBIIYKIIBIE H
HEBBINIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAaHMSI NMPU3MBI, NpsMas U HaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamenenunen, npsAMOyroabHbIi apajuleIeIUIe
U ero cporcrtea. [lupamuaa: N-yroyipHas nupamuaa, 'paHd ¥ OCHOBAaHUE MUPAMMUIBI,
OOKOBast M IMOJIHAs MOBEPXHOCTh MHMPaMMJIbl, NPaBUIIbHAS U yCeUEHHas NMUpaMuja.
OnemMeHTbl TOpu3Mbl W OUpaMuibl. [IpaBUiIbHBIE MHOTOTPpAaHHUKHU: IOHSTHE
[IPaBUJIBHOTO MHOIOTPaHHUKA, IPaBWIIbHAs IIpU3Ma M IpaBWIbHAs IHUpaMUIa,
IpaBWJIbHAs TPEYrojbHas MUpaMUAa U MPaBHIbHBIN TeTpasap, kyO. [Ipencrasnenue
O MpPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOAEKa’aAp M uKocadapyrue CeudeHus
IIPU3MBI U TUPAMU B

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUS OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEHTEI CUMMCTPUHU B nupaMujaax, nmapajjiejacnuieaax, IMpaBUJIIbHBIX
MHOTI'OI'paHHUKAaX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, nuaroHanu, yriasl. [lnomans
OOKOBOW TIOBEPXHOCTH U IIOJHOW MOBEPXHOCTH MPSIMOM NPU3MBL, IUIOMIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEpXHOCTH MpsAMOM mpu3Mmsl. [lnomans 0okoBoi
MOBEPXHOCTU M TOBEPXHOCTH IPAaBWJIBHOM MNHMpaMUAbl, TEOpeMa O IUIOIIAIU
yceu€HHoi nupamuabl. [lonstue 06 06béme. O6bEM NUpaMUJIbl, TPUIMBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHHS] MEKIY TMIIOMIAISIMHA TIOBEPXHOCTEMH,
00BbEMaMHU TOTOOHEIX TEI
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I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolue IUIUHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPAYECKON TOoBepXHOCTH. [MmuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTH,
00pasyronias 1 ock, MJIOHIa b O0KOBON M MOJHONW OBEPXHOCTH

6.2

KoHnueckasi MOBEpPXHOCTh, O0Opa3yroIIHe KOHUYECKOH IOBEPXHOCTH, OChb H
BepIIIMHA KOHUYECKOH MOBepXHOCTH. KOHYC: OCHOBaHMe U BepIinHa, 00pa3yromnast
Y OCh, TUIOIIA (b OOKOBOM U IMOTHOMW MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yoIne
Y BBICOTA, OCHOBAHHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IIONMAAb MOBEPXHOCTH cdepbl. B3anmuoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iionanb

cepsl

6.4

I/I306pa>KeHHe TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa NUJIMHAPA U KOHYCa

6.5

KomOuHanuu Tten BpalleHHs MU MHOTOTPAHHUKOB. MHOTOIpaHHUK, ONMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPALLICHUS

6.6

[Torsitme 06 o0BEMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IOPsIMOYTOJIBHOTO Tapajjienienumneqa u ciaenctsus u3 He€. OO0bEM IMIUHIpA,
koHyca. O0BEM 11apa u rmiomaab chepsl

6.7

[Tono6uble Tenma B mpocTpaHcTBe. COOTHOLIEHHMS MEXAY  IUIOIAASMU
NOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEN

6.8

Ceuenuss mwimHApa (MapayieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapajuienbHOE OCHOBAHMIO U IPOXOJsIIEe Yepe3 BEPIIMHY), CEYEHHUs 11apa

6.9

BexTop Ha mockoctd U B mpocTpaHcTBe. ClOXKEHHE W BBIUUTAHHE BEKTOPOB.
YMHOKEeHHE BEeKTOpa Ha yucio. Pa3noxkeHrue BekTopa o TpEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mnapamwienenunena. Pemenue 3agay, CBA3aHHBIX €
MPUMEHEHUEM MPABUII ACHCTBUIN C BEKTOpaMu

6.10

[IpsamoyronbHasg cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3agaud B KOOpJAMHATAX. YTON MeXAy BekTopamu. CKalsgpHoe
MIPOMU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PEIIEHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATH MOHATHSAMH: OIMpeIesieHue,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIUPOBKHU; TPUMEHAThH UX; YMEHHE (DOPMYIUPOBAThH
00paTHOE W TMPOTHUBOIOJIOXKHOE YTBEP)KIEHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MaTeMaTHYeCKON WHAYKILHUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKACHHMS TIpPU pEUIeHUH 3aj]ad,
OLICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKICHWI, yMEHHE
OTNEPUPOBATH MOHATUSIMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaIlMy Ha
MHOKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJisi OUCAHUs PEATbHBIX MTPOLIECCOB U SIBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, UK, Tpad Ha
MJIOCKOCTH; YMEHHE 3aJaBaThb W OMHUCHIBaTh Tpadbl pa3TuIHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNeM, KOPeHb HaTypaJlbHON CTENEeHH, CTENEHb
C palMOHAIBHBIM  I[IOKAa3aTeleM, CTeNeHb C  JCWCTBUTEIbHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJI0, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHbIIUI OOUIMI JeTUTeNh U HauMEeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIICHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, mnpeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATh IMOHITHSIMM: IOCIIEI0BATEIBHOCTD,

apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUYHO




yObIBaroIasi  reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIbIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OnpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMHU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
noKa3aTebHbIC, CTEIEHHBIE, JIorapu(MUYecKre, TPUTOHOMETPHUYECKHIE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUW, HEPAaBEHCTB U CUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMETPOM; IPUMEHSThH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HaAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEPpepbIBHAs QYHKIUS, aCUMIITOTHI rpaduka
(GyHKIMM, 1iepBasi U BTOpasi MPoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICT TPOM3BOJIHON, IepBooOpa3Has, ONpenenEHHbINH
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIUU;, yMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAaHHEM ariapara MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
pelieHuss B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaan U 00BEMBI q)Hpr C IIOMOIIIBIO




HHTCErpaga; MpuBOAUTE NPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE H3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITUS; YMEHHE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYWHA, pPacIlpeelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACHpEACICHUNA s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOHW M IINIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKHUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapanienenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa u IMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE MPOBOANUTH Kilaccuukanuioo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA00Ms, MOM0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IIOIaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX TPEAMETOB U
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroJi, IUIOIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TOAXONAIIMNA METOJ JUIsl pEIICHUs 3aadyi;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTeMaTU4YeCKON HayKu
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 UYucia v BBIYUCICHHS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Panmonanbupie unciaa. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOILECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JlelctBus  C
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOM CTETIeHN
14 Crenenp ¢ mensiM mokaszareieM. CTENeHb € PalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENIEHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JleficTBuTenbHbIE YKCaa. ApH(METHYECKHE ONepalud C JICHCTBHTEIbHBIMU
1.7 yucnamu. [TpuOnkéHHbIe BBIYMCICHUS, TpaBHiIa OKPYIJICHUS, NMPHUKHIKA H
OLICHKA PE3yJIbTaTa BBIYNCICHUN
1.8 IIpeoGpazoBanue BIpaKeHUIN
1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPpOOHO-pAMOHAILHbBIE YPABHEHHSI
2.2 HpparmoHaisHbIe ypaBHEHUSI
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABESHCTB
2.10 YpaBHeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennuTens MaTPUILIbI
3 OyHKIWMH 1 TpaduKH




OynK1us, criocoos! 3ananus pyHkun. ['papux ¢pynkiun. Bzanmuo oopaTHble

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.
3.9 [TpoMexyTKM 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
' Maxkcumymbl 1 MUHUMYMBI pyHKIKMU. Hanbonbliee 1 HanMeHblilee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIMS ¢ HATypaJIbHBIM U IENbIM TMOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHN
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 IMokaszarenbHas 1 jorapudmuueckas GyHKIUH, HX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumnTorhl TpadukoB ¢yHkui. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUS TIOCIICI0BATEILHOCTEH
38 ApudmeTrndeckass W TeoMeTpudeckas mporpeccuu. dDopmyrna  CIIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHre MPOM3BOJHONW K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIIETo 3HAYCHUS (PyHKIINN
Ha OTpe3Ke
4.3 [MepBooGpasuas. Muterpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenbHas CTaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOunaTtopuka
7 TCeomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipstmble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BPALICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* ['eometpust, 10-11 xnaccwel/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue,

AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney



