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PABOYASA ITPOI'PAMMA

yueOHoro kypca «I'eomerpus. Yriay0/jeHHbI YPOBEHb)»

it o0ydaromuxes 10 — 11 xkmaccoB



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 H3YYeHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, IpPH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pa3sBUTHE MHIUBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHQOpPMATHKa» 4Yepe3 obecrneyeHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

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

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYECKHUX MOJEIISAX, O3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o paszaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopMHpOBaHUE YMEHHS BIaJI€Th OCHOBHBIMU IMOHATUSAMH O MPOCTPAHCTBEHHBIX (GUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHUE WX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHUKH U TeJla BPallleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOIEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M aJTOPUTMOB pEIIECHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUS
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPAaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKU B MTPOBEICHUH JI€IYKTUBHBIX PACCYyKICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHMS PpEATBbHBIX CUTyalluid, HCCIEAOBAHUS
HOCTPOEHHBIX MOJIeNell, UHTepIPETalluy OTYYEHHBIX pPe3yIbTaToB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
ABIStOTCS: «lIpsiMBIe M TIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukm», «Tema BpameHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BHIKEHHS B TPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSM Yy4eOHOTro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHUU
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJIAJCHHWE TCOMETPHUUECKUMH  TOHATHSAMH M HaBBIKAMHU
MOCIIEOBATEIbHO U MOCTYNATENbHO, C COOJIIOIGHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, & HOBBIC
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

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

co3matk ycnoBus i auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

HOJATOTOBUTH OOYUYAIOMIMXCSl K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXIY OOMMM U MPOQeCCHOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoANUTCs 204 vaca:
B 10 xmacce — 102 vaca (3 gaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Henemnto). OOiee
KOJINYECTBO KOHTPOJIBHBIX padoT B 10-11 kiaccax 6, 8 cOOTBETCTBEHHO.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIBHOTO MMPOSKTUPOBAHHMS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBE. llapamienpbHOCTh MIOCKOCTEH: NMapajulebHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsMbIE NapaUICIbHBIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblli MU MHOrorpaHsble yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3mMa: n-yronpHas nmpusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTAdAP, JOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomaas 60KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIHLHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IIPABUJIbHONU TUPAMHUIBL.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOPAMH: CIIOKEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPas3noXKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa BpalieHus

[ToHATHSA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IOBEPXHOCTh, 00pa3yrolIMe MOBEpXHOCTE!. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha MIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs cepbl
U 1apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunesna u ciueactBus u3 He€. OOBEM NpsIMONM M HAKIOHHOM MPU3MBI, LMIUHAPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Tten BpamieHuss ¥ MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHIP,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IOHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO cepsl, Cepbl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomans cepsl u e€ dacteid. [lomobue B
npoctpactBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIHOJIb30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUs: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjielibHble OCHOBAaHHUIO U
IPOXOJAILINE Yepe3 BEpIINHY), CEYEHHUs I1apa, METO/bl IMOCTPOEHUsS] CEYEHUI: METON CIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOICTBA JBWKE€HHMI. BuIbl NBM)KEHWI: TapauiedbHbIA MEPEHOC, LEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA 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, SBICHHUM, NPOLEAYpP TPaKJaHCKOro OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUE 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  pOCCHHCKOrO  Hapona, cHopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
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 TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W peaTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIaHUPOBAHKE MTOCTYITKOB U OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOILEH CPEeJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIENOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMpEACNCHUs IOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

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

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

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JOEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYJACHHSI U BHIBOJIBI;

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

ba3oBble uccienoBarebCkue AecTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HaHUsI, JOPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE W JaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBICHHS, IMPOIECCA, BBISBICHHUIO
SaBHCHMOCTeﬁ Me>1<)1y O6'BGKTaMI/I, SIBJICHUSMU, npoueccaMH;

CaMOCTOSITENNLHO (GOPMYIHUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3ylibTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUSI, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yabTaTOB, BHIBOJOB U
00001IeHNI];

HpOFHOSI/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie HpOHGCC&, d TAaKXX€ BBIABUTI'ATh npeanonomeﬁnﬂ (0]
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
peuIeHus 3a/1a4u;



BHIOMpAaTh HWHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THIIOB, AaHAJIHM3HPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO PA3IMYHBIX BHIOB ©  (QopM
MPEJICTaBICHHUS,

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEIICTABIIATH €€ B Pa3JINYHBIX (POpPMaXx, HIUTFOCTPUPOBATH
rpauyecKu;

OIICHUBATh HANEKHOCTh WHQPOPMAIMM 10 CaMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, AaBaTh MOSCHEHUS 110 X0y pElIeHHs 3a/1aul, KOMMEHTHPOBATh MOTYYSHHBIN PE3yNIbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHLIC HA IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jivyude U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh ()OpPMAT BBICTYIICHUS ¢ yU4ETOM 3a7a9 IPE3CHTAIIMH U 0OCOOESHHOCTEH
ayJUTOPUHU.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLUOHATBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yabTaToB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEIICHNs MaTeMaTHIECKOW 3a/1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YIbTATa IIETTH U YCIOBUSAM, OOBSCHITh TPUYHHBI TOCTIKEHUS
WIA HEJAOCTIKEHHS pe3yJabTaTOB JICATEIIFHOCTH, HAaXOMUTh OMIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W MHIUBUAYATbHONH pabOTHI TpU
pemieHHH y4eOHBIX 3a/1a4, NPUHUMATH IIeJlb COBMECTHOW JESTEeIhbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOThI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMBD» U HHBIE), BBIIIOJIHSATH CBOIO 4aCTh Pa00OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHAaMU KOMaH/IbI, OLIEHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPUSIM,
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUuTCs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IPUMEHSTh AKCHUOMBl CTEPEOMETPUM M  CJIEACTBUA U3 HUX [P PELICHUH
TFEOMETPUYECKUX 3aay;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HMOHATHSAMM, CBS3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IPSMOU U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIAMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOZHO pAcCIO3HAaBATh OCHOBHBIE BHUJAbBl MHOIOTPAHHUKOB (IIpU3Ma, MNHpaMUAA,
HpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KITaCCU(UKAIIH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBSI3AHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIIBHOE ITPOEKTHPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MI0CKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3JIMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKHUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOrpaHHMKOB (IIpU3Ma, MUpPaMUia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemary 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLUICHWMM M HaxOXKICHHE
FEOMETPUUYECKUX  BEIMYMH, TIPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTeMaTUYeCKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

IPUMEHATH IPOCTENIINE IPOIrPAMMHBIE CPENICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/]1a4;

U3BJIEKATh, TPEOOPa30BbIBATH U MHTEPIPETHPOBATH MH(GOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekKaxX U PUCYHKaX;

MPUMEHSTDH MOJIyY€HHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATh peallbHbIe
CUTyallud, TMPUMEHATh M3yYeHHblE TIOHATHS B IIpolLlecce€ TIOUCKA pelIeHUus
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbI, MOJETUPOBATh PEANbHbIE CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FeOMETPUUECKUX MTOHITHH U TeOpeM, arrapaTa aredphbl, perarb IpakTHUYeCKUe 3a/1a4H,
CBSI3aHHBIE C HAXOKICHUEM I'€OMETPUUYECKUX BEJINYUH;

UMETb IPEACTABICHUs 00 OCHOBHBIX JTalax pa3BUTHUs T€OMETPUM KaK COCTABHOM 4acTu
(dyHaaMeHTa pa3BUTHS TEXHOJIOTUH.



K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IMJIMHAPUICCKON, KOHHUECKOU U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

OIEPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAILEHHsS: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJTyYEHUS TEIl BPAILICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEephI U TUNIOCKOCTH;

BBIYUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TENl BPALICHUS, OOBEMBI U
IUTONIA/IA TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAIICHHS, TCOMETPHUECKUX TENl C
npUMEHEHHEM (HOPMYIL;

CBOOOJHO OTNEPUPOBATH MOHSATUSMH, CBI3AHHBIMH C KOMOWHAIUSMU TEJ BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAss B MHOTOIPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYHCIIATH COOTHOIICHHSI MEXKIY TUIONIQISIMHA ITOBEPXHOCTEH U 00BEMaMU TIOJOOHBIX
TEJI;

n300pakaTh W3y4aeMble (UTYpHI, BBIOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3
PHCYHKOB IIPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHS TEIl
BpaIllCHUS;

U3BJICKATh, UHTEPIPETUPOBATD U TPEOOPA30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (QUTYpPAX, TPEJCTABICHHYIO HAa YepTekaxX U PUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemath TEeOMETPUYECKUE 3aJaud Ha BBIYUCICHHE YIJIOB MEXIy NPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBITIOJHATh M300paKeHHsST MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaiieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CEYCHHUS MHOTOT'PAHHUKOB U TEJ BPALICHUS: CCUSHUS MIITNHAPA (TTapaJlIeIbHO
U TIEPIICHANKYJISIPHO OCH), CEYCHHS KOHYyca (TapauielIbHbIe OCHOBAHUIO U TIPOXOJISIINE
Yyepe3 BepIIUHY), CEYCHHUSI 11apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUEHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKne (aKThl JUIsl PEIICHUS CTePEOMETPUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
TE€OMETPUYCCKUX BEITMYNH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAITIOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUICCKUX 3a]1ad;



MNPUMCHATH IIOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TOMCKAa PELICHUS MaTeMaTH4eCKu C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHBIC C HAXOXK/ICHHEM I'€OMETPHUCCKIX BEJIHMYHH;
UMETh IIPECTaBICHU 00 OCHOBHBIX ATallax pa3BUTUS FT€OMETPHUU KaK COCTABHOW 4acTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ni/nt KoJsmnuecTBo 4acos, DJIeKTpOoHHbIe (LM (ppoBbIE)
B HaumeHoBaHue pa3jiejioB U TeM OTBOAMMBIX o0pa3oBaTe/ibHbIE PeCypchl
HA 0CBOEHHE TeMbI
BBenienne B crepeoMeTpuIo 23
OcHoOBHbIE TpaBUIIa U300pAKEHUS HA PUCYHKE TIIOCKO .
1 P P PHEYH CTH, 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
PHUCYHKE IIJIOCKOCTH, MApaJIJIEIIbHBIX MIPSMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka
[TonsaTus: nepecekaroumecs MIOCKOCTH, IEPECEKAL0 .
3 p m - 1ep feest 1 https://resh.edu.ru/subject/17/10/
npsiMasi ¥ TIIOCKOCTb; MOIYITPOCTPAHCTBO
4 [TonsATHs: MepeceKaromuecs MIOCKOCTH, IEPECEKAIOITUECS 1
IpsiMasi ¥ MII0CKOCTb; MOJYIPOCTPAHCTBO
MHoOrorpaHHuku, u QXKEHHE MPOCTEUILINX .
5 ororp » H300PKCHHE NIPOCTE 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 NIEPBBIE CIEICTBUS 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 CriocoObI 3a1aHust IPAMBIX M TIOCKOCTEH B ITPOCTPAHCTBE. 1 https://resh.edu.ru/subject/17/10/
O0603HaueHUs MPSMBIX U TNIOCKOCTEH
N300pakenue ceueHuil mupaMubl, Kyoa U IpUu3MBl,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3olOpakenu .
10 PBIC TIPOXOJIAT HEPE3 X peopa. YI300p ¢ 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. Mzobpakenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpalurBanne
ITOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMHU

13

14

N300paxkeHne ceueHUi MUPaMUibl, Ky0a U MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
nepecevyeHus MoaydeHHbIX II0CKOCTel. PackpainBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAMU

Merton cnenoB i HOCTPOSHUS CEUEHHM

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

15

16

Merton cnenoB s OCTpoeHus ceuenuii. 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 pébpax. Co3/1aHue BEHIHOCHBIX YepTeKel U 3aIllUCh 11aroB

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. Co3/1aHue BEHIHOCHBIX YEPTEKEN U 3aMUCh ILIaroB

MIOCTPOEHHUS
[TocTpoenue ceueHuii B mupamuie, Kyoe mo 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

[ToBTOopenue mnanumerpun: Teopema Menenas. PacueTsl 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

KonTpoabHasi padora " AKCMOMBI CTEPEOMETPHUM.
Ceuenusn"

B3aumHoe PACIOJOKCHUE IPAMBIX B IIPOCTPAHCTBE

B3aunMHoe pacnonoxxeHue npsMbix B IPOCTPAHCTBE.
CxkpeuuBatoiuecs npsiMbie. [Ipu3Haku CKpelnBarommnxcst
npsiMbIx. [apamienbHbie IpsiMbIe B IPOCTPAHCTBE

Teopema o cyniecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM
NapajieIbHON JaHHOW MPSAMOM, MPOXOASIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKallled Ha JaHHOH npsmoi. Jlemma o
MepeceyeHN  MapaliebHbBIX 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. Yo ¢ COHANPABIEHHBIMU
CTOPOHAMU. YTOJI MEXKIY MPSIMBIMHU

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

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

29

3azauM Ha JOKa3aTeIbCTBO U MCCIEA0BAHNE, CBSI3aHHBIC 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
mockocTd. CBOMCTBA MapaIeIbHOCTH MPSIMOU U
IJI0CKOCTH

FCOMCTpI/I‘-ICCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MAPAJIJICJIBHOCTHIO IIPAMBIX 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 oTHOLIECHUH

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 IPOXOJAIIEH Yepe3 TOUKY, HE IPUHAIIEKAILYIO 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 TIEPECEUCHUH TPSMOH C
ABYMsI MapaJUICIbHBIMH TNIOCKOCTSIMH
IepneHIUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI B o5
MPOCTPAHCTBE
38 [ToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH 1 https://resh.edu.ru/subject/17/10/
39 [ToBTOpEHUE: TPUTOHOMETPHUS TPSMOYTOIEHOTO 1
TPEYroJbHUKA
40 CaoiicTBa Ky0a 1 IPSMOYTOJIBHOTO TapauIeenuneaa 1 https://resh.edu.ru/subject/17/10/
41 Bbrurcienue JUIUH OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM 1 hitps://resh.edu.ru/subject/17/10/
napasuieseume/ie
42 HeprenuicysiapHoCTs 11p HMO? u nockoct. IpusHax 1 https://resh.edu.ru/subject/17/10/
MEPIEHTUKYIIIPHOCTH TPSIMON M TUTOCKOCTH
43 [lepnenuKyISIpHOCTH npﬂMofI n mockocty. [Ipn3nak 1
HEPIEHIUKYIIIPHOCTH MPSIMON M TIOCKOCTH
Teopema 0 CylecTBOBaHUU M €IMHCTBEHHOCTH MPSIMOI,
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
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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 nepneHaAuKysipax (mpsimasi 1 oopaTHasi) 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
MUPaMUJIbI C TOMOIIBIO OPTOrOHAJIBHON MPOEKIIMU
56 Cummerpus B NPOCTPAHCTBE OTHOCHTENLHO IIOCKOCTH. 1 https://resh.edu.ru/subject/17/10/
[TmockocTn cMMMETpPUii B MHOTOTpaHHUKAX
57 [Tpu3HaK MepreHANKYIIPHOCTH MPSIMON M TUIOCKOCTH Kak 1 https:/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
TOYKH J0 TJIOCKOCTH
60 CrniocoObl OMyCTUTH MEPIEHMKYIAPbL: CHMMETPHS, CBUT 1 https://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
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HOBTOpeHI/ICZ yYroJj Mexnay npsaMbIMHU Ha IIJIOCKOCTH,

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

64 [ToBTOpEHHUE: Yo MEXIY CKPEITUBAFOIIIUMHUCS MPSIMBIMHU B
POCTPAHCTBE

65 [eOMETPUYECKHE METO/IBI BBIYUCIIEHUS YTIIIa MEXKITY https://resh.edu.ru/subject/17/10/
PSIMBIMH B MHOTOTPaHHHUKAX

66 JByrpanHbiii yroj. CBOMCTBO JUHEWHBIX YIJIOB
JBYTPAHHOTO yTJIa

67 [lepnenqukynsapHsie ILIOCKOCTH. CaolicTBa B3aUMHO
MEePICHIMKYIAPHBIX IOCKOCTEN
[pu3HaK MEepIeHIUKYISIPHOCTH IOCKOCTEH; TeopemMa o

68 psSIMOY TIepeceueH s ABYX MIOCKOCTEH https://resh.edu.ru/subject/17/10/
NEPIEHIUKYIISIPHBIX TPETHEH TIIOCKOCTH

69  1IPAMOYIOUBHBI NapalienCenunes; Ky0; H3MCpeHH, https://resh.edu.ru/subject/17/10/
CBOMCTBA MPSIMOYTOJILHOTO TapasuIe/IeuIeaa

70 Teopema o JIarOHAITH MPAMOYTOJBHOIO Mapalenenyme/a
U CJIC/ICTBHE U3 HEE

71 CrepeoMeTprIecKHe 1 MPUKIIAJHBIC 3a/1a4H, CBSI3aHHBIC CO hitps://resh.edu.ru/subject/17/10/
B3aHMHBIM PACIIOIIOKEHHEM MPSMbIX U IIOCKOCTH

79 [ToBTOpEeHNUE: CKPEIIUBAIOIINECS IPSIMbIE, TApasliebHbIC
IUTOCKOCTH B CTAHJAaPTHBIX MHOTOTPaHHUKAX
[Tapa mapaienabHbIX IOCKOCTEH Ha CKPEIIUBAIOLINXCS

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

74 PaCCTOjIHI/Ie OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMO# 10 TIOCKOCTH

75 Beruncnenue pacctosHANA MEXIY CKPeIHBAIOLHMICS https://resh.edu.ru/subject/17/10/
OPSIMBIMH C TIOMOIIBIO TIEPIEH UK YIISIPHO IOCKOCTH
TpéxrpaHHbIi yroy, HEPABEHCTBA /LISl 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 KonTtpoJsabHnasi pa6ora "Yribl n paccrosiHus " 1
MHOrorpaHHUKHU 7
79 CI/ICTeMaTI'/'ISaI_[I/Iﬂ 3HaHU{ "MHOTOrpaHHUK U €T0 1
AIIEMEHTHI
80 IMupamuma. Buasr nmupamu. [IpaBusibHas mupamuga 1 https://resh.edu.ru/subject/17/10/
81 [Ipusma. IIpsamas u HaknoHHAas npusMmel. [IpaBuinbHas 1
npu3Ma
82 TpsnMO}i napauIesentien, npamoyroabHeIi 1 https://resh.edu.ru/subject/17/10/
napaJuiesnenurnes, Kyo
83 Beimykiibie MuOTOrpanHukd. Teopema Ditepa 1 https://resh.edu.ru/subject/17/10/
84 Brinyxiible MHOrOrpanHuku. Teopema Ditniepa. 1
[TpaBuIbHBIE U TTOYITPABUIbHBIE MHOTOTPAaHHUKU
85 KonTpouabHas padora "MHororpaHaukn' 1
BexkTopbl B IpocTpaHcTBe 12
86 [TonsiTHE BEKTOpa Ha INIOCKOCTH M B IIPOCTPAHCTBE 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 Tpéx BEKTOPOB, HE 1
JIeKALMX B OJTHON TIIOCKOCTH
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
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IToBTOpEHUE, 00001IEHHE M CHCTEMATU3 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 CHCTEMATHU3alMs] 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




11 KJIACC

KoauuecTBoO 4yacoB,

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n HaumeHoBaHue pa3esioB U TeM OTBOJHUMBIX o0pa3oBaTe/bHbIE pecypchl
HA OCBOEHHE TeMbl
HOBTOPEHP[C, 00001IIeHN e ¥ CHCTEMATH3al s 15
3HAHMH
"
1 Lontopere zer;:)cfp‘;?gf;g?m BEKTOpa Ha 1 https://resh.edu.ru/subject/17/11/
2 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 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 YpaBHEeHME MJI0OCKOCTH, HOPMaJlb, ypaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpounsseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEUHOE 1
IpOrpaMMHUpPOBaHUE
10 ARBIFIITICOIHO METOTS pocis Yila MOy i ntps:firesh.edu ru/subject/L7/11
11 AHaIMTAYECKHE METObI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaX
12 ®opmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpJIMHATaX
13 Haxonenue paccTosHUM OT TOYKHU J0 IJIOCKOCTH B 1 https://resh.edu.ru/subject/17/11/

KyOe



https://resh.edu.ru/subject/17/11/
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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
3HAHMH
16 (CeucHus MHOTOIPAHHHKOB: CTAHAPTHAIC 1 https://resh.edu.ru/subject/17/11/
MHOTOI'PaHHUKHU
17 CedeHuss MHOTOIPAaHHUKOB: METOJI, CIIEI0B 1
18 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC } 1
IJIOCKOCTH, IEPECECYCHUS IPSAMBIX U TJIOCKOCTEH
19 HapasuieisHpie npAMmbie 1 II0CKOCTH: 1 https://resh.edu.ru/subject/17/11/
napauIeIbHbIC CCUCHUS
20 Hapannenbuﬂme IPsIMBIE U INIOCKOCTU: PaCYET 1
OTHOIICHUH
21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTIIbl MEXKIY 1
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH
22 CTAHAPTHRIC AP MEPIICHAMKYIIPHBIX 1 https://resh.edu.ru/subject/17/11/
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
23 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpeMa 1
0 TpeX MepIeHIUKYIsIpax
24 [leprieHqUKyNISApHBIEC TIPSIMbIE U TNIOCKOCTHU: 1
BBIYMCIICHHSI JTMH B MHOTOTpaHHUKAX
25 HosTOperHe: MO/ MROTOYTOBHIKOB, 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, COOOpaXkeHus o 100U
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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 Tea. OOBEM NpAMOYToLHOTO 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 Mapajuiesenumneia
34 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C BRIYMCICHHEM 1
00BbEMa IPSMOYTOJIBHOTO Mapajliesenunesia
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 3aJauu, CBSI3aHHbIE C 00BEMOM 1
PSIMO TTPH3MBI
Brruucienne 00bEMOB TEN ¢ TOMOILBIO
38 omnpenenénHoro uHTerpaina. O0bEM HaKJIOHHON 1
TIPU3MBI
39 Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO 1
onpenenéHHoro uHTerpaita. O6pEM nupamMust
40 ®opmyna o6bEMa nupamuibl. OTHOIIEHHE 00BEMOB 1 https://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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CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

42 - N 1
00bEMaMH HAKJIOHHOW MPU3MBI
43 CrepeomeTpuyiecKue 3a/1auu, 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 He .
50 . p PasyIot 1 https://resh.edu.ru/subject/17/11/
KOHUYECKOU MoBepXHOCTH. KoHyc
Ceuenune KoHyca MIOCKOCTHIO, 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 [Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM 1
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aJ1a4 Ha 10Ka3aTeabCTBO 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 [Tpuknagabie 3a1a91, CBSI3aHHBIE C [JIMHIPOM 1
58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C [IMIMHIPOM 1
59 Cdepa u map 1 https://resh.edu.ru/subject/17/11/
[Tepeceuenue chepsl U 11apa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cepsi mnockoctero. Bun u 1
n300pakeHHE 1apa
[Tepeceuenue chepsr! U mapa ¢ 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
CrepeoMeTpHUECKUE 33]a91 Ha JI0KA3aTeILCTBO U
65 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii u mapom, 1
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO
66 [Ipukiiagublie 3a1a4n, CBsI3aHHbBIE CO chepoit u 1
1apomM
67 HosTopenue: OKpy:KHOCTE Ha MI0CKOCTH, 1 https://resh.edu.ru/subject/17/11/
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE TTO100Ms
68 PaznuyHbie KOMOWHAIIMY TEJ BPAIICHUS 1
MHOTOTPaHHUKOB
69 3amaun 1o Teme "Tena v MOBEPXHOCTH BparieHus" 1
70 3agaun o Teme "Tena u MOBEpXHOCTH BpaleHus " 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



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/

73
74
75

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpEM KoHyca

[Tnomraan 60KOBOM U MOTHON TOBEPXHOCTH KOHYCA

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BbIUKCJICHHEM 00BEMOB IMIIMHPA, 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
BBIUKCIICHHEM 00BEMOB Il1apa, IIapOBOT0 CETMEHTA
U I11apOBOI'0 CEKTOpa

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TIOMIAABI0 CephI.
CooTHOIIeHHUS MeX 1y TUIOIIAIMU TOBEPXHOCTEHN U
00BEéMaMH TOHOOHBIX TENI

[Tono6Hble Tena B mpocTpaHcTBe. MI3MeHneHne
00béMa nipu nogooun. CrepeoMeTpuyecKkue 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.
JIBuxenust u paBeHCTBO (uryp. OO1Ire cBOiCTBa
JIBIKEHUH

Buael n1BukeHMit: napauieNIbHbIN IEPEHOC,
LEHTPAJIbHASI CHMMETPHUS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT HPSIMOM

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

83
84

[IpeobpazoBanus nogodus. [Ipsamas u chepa
Ditnepa
['eomeTpruecKue 3a1a9i Ha MPUMEHEHUE TBHKCHUS

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/

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 knaccoB, cucremaTuzanus
3HaHuii: "[lapannenbHOCTh OPSIMBIX U IUIOCKOCTEHN B
npocTpaHcTae”

O6o6maromee nopropenue 11 MoHSATHI U METOIOB
Kypca reomerpun 10—11 knmaccoB, cucremaTuzanus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromee nopropenue 11 MOHITHI U METOOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHMi: "BekTopsl B mpocTpaHcTBe"
O6o06matomiee moBTopeHue 11 MOHATHI U METOZOB
Kypca reomerpun 10—11 kaccoB, cuctemaTu3amus
3HaHuil: "O6beM MHOrorpaHHuka"

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

90

O6o6mmaromiee nopropenue 11 moHsITHI U METOJIOB
Kypca reometpuu 10—11 kaccoB, cuctemaTu3ams
3HaHuil: "O6beM MHOrorpaHHuka"

91

92

O6o6maromiee nopropenue 11 mOHATHIT U METOIOB
Kypca reomerpuu 10—11 kmaccoB, cuctemaTu3aus
3Hanuil: "Il1omaayu noBepXHOCTH U 00BEMBI
KpYyIJIbIX Ten"

O6o06matomee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knmaccoB, 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 pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX 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 MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX 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 Ui

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOAUYECKOE 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



