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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3YUEHHUS JUCLUIUIMH €CTECTBEHHO-HayYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE HMHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOY4YaIOUIMXCS IPU H3Y4YEHUH T'€OMETPUM uepes
o0ecreyeHre BO3MOKHOCTH ITPUOOPETEHNUS U UCIOIb30BaHUS 0ojiee NITyOOKUX Te€OMETPUUYECKIX
3HAaHUH W JCWCTBUH, CHEMU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX Ui YCIEUIHOTO
poEeCCHOHAIIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTU MHUPOBOH KYJIBTYpHl H
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T€OMETPUU C OKPYIKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTEMAaTUYECKUX MOJENAX, IO3BOJSIIOIIMX ONMCBIBATH W H3y4yaTb pas3HblEe  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NMOHATHHHOTO ammapara 1mo pasaeny «CrepeoMeTpus» y4eOHOro
Kypca FreOMeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOopMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEXKax, MOJCNIAX U B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (opMHUpOBaHME MOHMMAaHUS POJIU AKCMOMATUKH MPU IPOBEIECHUU
paccyXJIeHH;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTHUYECKUM cojepkKaHueM, (popMupoBaHUE
MPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTelbCTB MpU OOOCHOBAaHUM MAaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKH B ITPOBEJEHUM I€YKTUBHBIX PACCYKICHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oy4aromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX KU3HEHHBIX CUTYalUSX W MPH U3yUYEHUU APYTUX y4eOHBIX MPEIMETOB, MPOSBIICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIY [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMU JIMHUAMH y4deOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsMble M IUIOCKOCTH B IIpocTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJIEJIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJICHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYArOMIMXCS K MPOJOJDKEHUIO M3YyUeHUsI MaTeMaTUKHU ¢ Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COIEPKAHUE OBYYEHUSA
10 KUIACC

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnosioskeHue IpsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajlieIbHbIEe U
CKpenuBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MApaUICNIbHbIE NPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSIMBIX, NApaJUIeIbHOCTh HOpsAMOM U IIockocTH. [lapamiensHoe MW IEHTpaJIbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300paxkenue Guryp B napaiesibHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIYy NpSIMBIMH B NPOCTpaHCTBE. llapaienbHOCTh MIIOCKOCTEN: MapajuieiabHbIe IIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiine npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIEeUIE], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYIIPHOCTh TPSAMOM M IJIOCKOCTH:  TEPIEHIUKYJSIpHbIE TpsSMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
I10CcKOCTH. OpTOroHadbHOE MPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM IO TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepneHAMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

Yrabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
Yroj JBYIpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHbie yriibl. CBOMCTBA IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBoHCTBa MJIOCKUX W JBYI'PAHHBIX YTJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOTOrpaHHHMKOB, pa3BEpTka MHororpaHHuka. [Ipusma: nN-yroiapHas mpu3Ma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M MOJIHAS TMOBEPXHOCTh Mpu3MbL. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cBoicrBa. KpaTyailline nyTM Ha MOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojbpHas MupaMuaa, IpaBwibHas U yceu€HHas nupamusl. CBolicTBa pédep 1 OOKOBBIX rpaHei
NpaBUIbHON mnUpamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: MpaBUIIbHAs NpH3Ma M IpaBUIbHAs
NUpaMu/Ia, paBUIbHAS TPEYTOIbHASI MUPaMKJIa M MPaBUIBHBIN TeTpadap, Kyo. [IpencraBnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3IP, JOJAEKAdAP U UKOCASP.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOHM TMOBEPXHOCTH TpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUIILHON MHUPAMHJIBI, TEOPEMA O TIONIAIA YCEUEHHOU MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUU TPABWIBHBIX MHOTOTPAHHHKOB.
CummeTpusi B NpaBUJIBHOM MHOTOTPaHHUKE: CHUMMETpHUSl NapajUielenuneaa, CUMMETPHs
MpPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MUPaMUbI.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUTMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABIICHHbIE W MPOTHUBOINOJIOKHO HaIlpaBJIEHHbIE BEKTOpbI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE W BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoiicTBa cloxeHus BeKTOpoB. (CBoiicTBa



YMHOKEHUSI BeKTopa Ha yucio. [loHaTtue koMmruianapHble BeKTOpbl. [Ipu3HaKk KoMIIaHaApHOCTH
Tpéx BekTopoB. I[IpaBuino mnapauenenunena. Teopema 0O pa3aokKEHUH BEKTOpA MO TPEM
HEKOMIUIAaHAPHBIM  BekTOopaM. lIpsmMoyroipHas cucTeMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MEXAy KOOpJAMHATAMHU BEKTOpa U KOOPJIHWHATAMHU TOYEK. YTOJ
Mex 1y BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpanieHus

[TonsTus: UMIAMHIpPUYECKAas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, 00pasyromue MoBepxHOCTe. Tena BpamleHHs: UWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cdepsl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe. U300paxeHue Ten BpalleHUs Ha MII0ckocTu. Pa3BépTka nunuHapa u konyca. CUMMeETpHs
chepsl 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenumnena u cieactsus u3 He€. OObEM NHPsAMOM W HAKIOHHON NPU3MBI, IWIMHApA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CerMEHTa.

KomOunanuu Ten BpalleHuss W MHOrorpaHHUKoB. [Ipu3ma, BmucaHHas B IMJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO Cephl, Chephl, BHUCAHHON B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Inomane mMoOBEepXHOCTH HUIUHApA, KOHYca, Iuiomans chepel u e€ yacteil. [logodue B
npoctpanctBe. OTHouieHHe OOBEMOB, IUIOMIAIEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[IpeoOpazoBanue momoOusi, roMoTeTHs. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne cedyeHWH MHOTOIPAaHHMKOB M TeJl BpAIICHUS: CEUYEHUS LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajjieibHble OCHOBAaHHUIO U
NPOXO/AIINE Yepe3 BEepIIMHY), CEYCHHs IIapa, METOIBl TIOCTPOCHUSI CEUSHHA: METOH CIEIOB,
METO/1 BHYTPEHHETO POEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepanuy HaJl BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKkTOpHOTO yMHOKeHHs. [IpsMoyronpHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pELIeHUH TeOMETPUUYECKUX 3ajay.

JIBHKeHUsI B MPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [IBwkeHus u paBeHcTBO ¢uryp. OOmmue
CBOWCTBA JABIKEHHH. BHIBl NBUKEHUIH: NapasieNbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpPHs, TOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust nogobus. Ilpsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJIICHHH, NPOLEAYp TPaXkJTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJCHWCTBOBATH C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON MICHTUYHOCTHU, YBXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXJIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNisapHas (u3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3IuyuHbIM cdepam
npohecCHOHANBEHOM AEeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSIMU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJBTYphl, TOHUMAHUE BIUSHHUS COIMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNFHOTO — XapakKTepa  JKOJOTHMYECKMX  MpoOJjeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW NI pelieHus 3a7ad B 00JIaCTH OKpYXKaloleh Ccpeipl, TNIaHUPOBAHHE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIIECJICTBUN ISl OKPYIKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHMMaHUE MATEeMAaTHYECKOW HayKH Kak cdepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, OTAaIlOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LHUBUIIM3allWH,
OBJIaACHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM KYHBTypOﬁ KaK Cp€aACTBOM INIO3HAHUSA MUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpymIie.

METANPEJIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBbIE YHMBepPCcaJbHbIe yUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy MOHATHAMH, (OpPMYyIUpOBATH OMNpEACTCHUS  MOHSATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OLICHHUA U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC WU
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUUs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeJ1aTh BBIBOJBI C HMCIOJB30BAHHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IpsIMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus y4yeOHOM 3agaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbckne 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEYHe, NpoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAMTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SIBJICHHS, IPOLECCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOIIECCaMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUIaTh MPEATOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelLIeHHs 3a/1auu;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB  pa3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POpPMALMIO pPAa3IMYHBIX BHJIOB U  (QOpM
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATh €€ B  pa3iMuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;



OLICHMBAaTh HAAE&KHOCT, HMHGOPMALMM MO CaMOCTOSATENbHO  CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

Oo0menue:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHM C YCIIOBUSAMHU U LECIAMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMHMCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOJYy pELIeHUs 3aJayd, KOMMEHTHUPOBATH IOJyYEHHBIN
pe3yJbTarT;

B X0/ OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOIEMBI,
pemaeMOf/'I 3aa4yM, BBICKA3bIBaTb MACHU, HALICJICHHLIC HA IMOUCK PCUICHHA, COIIOCTABJISATH CBOU
CYXKIEHHS C CYXXJIEHUSIMU JIPYTMX YYaCTHHUKOB JMANIOra, OOHAPY>KMBATh Pa3IU4YMe U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIIJICHUA C y‘-IéTOM 3aaa4 IMpPE3CHTaluu U
0COOCHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3alaud, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBII MHTEJIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3yibTaTa LEIM M YCIOBHUSM, OOBICHATH HNPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJIbTaTOB JIE€ATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYaIbHONW pabOTHI MpH
pelieHnn ydeOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXAATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMbD)» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4IEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI
K konuy 10 kiacca oOyyaromuiicss HAy4uTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IIPOBEJCHUHN MAaTEMaTUUYECKUX PACCYKIEHUM;



IIPUMEHATh AaKCUOMBI CTEPEOMETPUHM W  CJHEACTBUS U3 HHUX I[P PELICHUU
F€OMETPUUYECKHX 3a/1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHSTHUSMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSAMOM U IIIOCKOCTHIO;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO pACMO3HABATh OCHOBHBIE BUJBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPsIMOYTOJIbHBIN Mapaienenumnen, Ky0);

KJIACCU(UITUPOBATHL MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOZHO OMNEpUPOBATH MOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBITNOJIHATH apajuIeIbHOE, IEHTPAJIBLHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE (PUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiIoCKOCTH;

CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMU, BBINOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y;

BBIYUCIIATh IUIOMIAJM  TMOBEPXHOCTEM MHOTOTPAaHHUKOB (MIpU3Ma, MHpaMuUIa),
FEOMETPUUYECKHUX TEJI C MPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEpPUPOBATh MOHATHUSAMU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, IEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOZHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITIOJIHATH JACUCTBHS HAJl BEKTOPAMU;

pelmarh 3aJadyd Ha J0KAa3aTelIbCTBO MAaTEeMaTUYECKUX OTHOLUEHUM W HAXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, TPUMEHSAS HW3BECTHBIE METOJbl TIpPHU  PEHICHUHU
MaTeMaTUYECKUX 3a/1a4 ITOBBILIEHHOTO U BBICOKOI'O YPOBHSI CIIOKHOCTH;

IPUMEHSATH NPOCTEUINE NPOTrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKATh, peoOpazoBLIBATH u MHTEPIIPETUPOBATH uH(bOpPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha uepTexax u
PHUCYHKaXx;

NPUMEHATh TMOJYyYEHHBbIE 3HAHHUS Ha MPAKTUKE: CPAaBHUBATH M AHAIM3UPOBATH
peanbHbIe CUTYallMH, TPUMEHSITh W3YyYECHHBIC MOHATHUS B MPOILIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKd CPOpMYJIHUPOBAHHON MPOOIEMbI, MOJIEIUPOBATh pealibHbIE CUTYyalluu
Ha $3bIKE TE€OMETPHUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, pemarh NpaKTHYeCKue
3a/1a4M, CBSA3aHHbBIE C HAXO0KJIECHUEM r€OMETPUUECKHUX BEJIMYNH;

WMETh TPEJICTaBIeHUsT 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU KaK COCTaBHOU
yacTu (GyHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K xoniy 11 kaacca o0ydaromuiicss HAYYHUTCS:

CBOOOJTHO OMEPHUPOBATh MOHATUSMH, CBA3aHHBIMU C IIMJIMHAPUYECKOM, KOHUUECKOW U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI MOTyUEHUS;

ONEpUPOBATh NMOHATHUAMHU, CBSA3AHHBIMHU C T€JIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IMIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
MOJTyYEHUs TEJ BpallleHUs;

KJIacCu(UIMPOBATh B3aUMHOE PACIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHHs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAIICHMS, TEOMETPUUECKUX Tell C
npuMeHeHueM (HopMyII;

CBOOOJHO OTNEPUPOBATH MOHSATUSMU, CBI3aHHBIMH C KOMOWHAIIMSMU T BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy U OMHCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIa/IIMU MOBEpPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarb H3y4yaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU U3
PUCYHKOB TMPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CECUCHHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTaBICHHYI0 Ha uepTexkax u
PHUCYHKaX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3aJaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOIl ccTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy NpPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSAMH, CBSI3aHHBIMUA C JBHKCHHEM B TPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHHUI;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB W TENl BpAICHUs MPH IMMapalieIbHOM
MepPeHoCe, MEHTPATBHONH CUMMETPHH, 3epKaTbHOW CHMMETPHH, IPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U Tel BpAIllEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO W MEPIEHAUKYJISIPHO OCH), CEUeHUsI KOHYyca (MapajuiebHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY ), CEUCHUS 11apa;

HCIIONIb30BAaTh METObl TOCTPOEHUSI CEUEHUMH: METOJ CIE0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKA3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue GakThl ISl PEIIeHUs CTePEeOMETPUYECKHX 3ajad,
MPEJIOIarafoIIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

peliaTh 3aJayd Ha JI0KA3aTeJIbCTBO MATEMATHYCCKHX OTHOIICHHHA W HaXOXJICHUE
TEOMETPHUYECKUX BEINYMH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

MPUMEHSTh IIOJIYYCHHBIC 3HAHUS Ha TIPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATH peajbHbIC CUTYAIlMH, IPUMEHSATh H3YUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IOMCKA pEIIeHUs MaTeMaTH4eCKH CQOPMYJIUPOBAHHON MpPOOIEMBI,
MOJICTTPOBATh PEaTbHBIC CHUTYaIllUU HA SI3BIKE TEOMETPHH, UCCIIE0BATh MOCTPOCHHBIE



MOJIEJIM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, alrmapara anreOpsbl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEIUYNH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
qacTH (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne (mdpoBbie)
i HaumeHnoBaHue pa3iesioB U TeM IPOrPaMMBbl Beero Kourpoasnbie IIpakTuueckue 0BpasoBaTeNbHbIE
padoThI padoThI pecypenI
1 Brenenue B ctepeoMeTputo 23 1
2 B3aumHoe pacnonoxeHue npsmMbIX B IPOCTPAHCTBE 6 1
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTH MPSMBIX U MIIOCKOCTEH B o5
MIPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16 1
MHororpaHHuKu 7 1
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (ungposbie)
HaumeHoBaHue pa3eioB U TeM MPOTrPaMMbl Konrpoasusie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKasi TeOMETPUS 15 1
5 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 15 1
3HaHUHI
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
3) [Inomaau noBepxHOCTU U OOBEMBI KPYTIIBIX TET 1
6 JIBrokeHUs 1
7 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 17 5
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JIeKTPOHHBbIE HU(POBHIE
N KoJinuecTBo 4acoB o0pa3oBaTe/IbHBIE PecypChl
[
- T
o/ eMa ypoka .
Beero OHTPOJIbHbIE
padoThI
@) 0
1 CHOBHBIC [TPaBUJIa H300PAKCHUS HA PUCYHKE IJIOCKOCTH, 1 https://m.eds0o.ru/FOMGVRWHE
napauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHHBI OTpPE3Ka
[ToHsATHS CTEpEOMETPUH: TOYKA, IPsIMasi, TNIOCKOCTb,
.0 0
) npoctpancTBo. OCHOBHBIC TIpaBHJIa U300PAKCHUS Ha 1 https://m.eds0o.ru/SECB310PZ
PHUCYHKE INIOCKOCTH, apajyIebHbIX MPSAMBIX (OTPE3KOB),
CepeIUHbBI OTpE3Ka
I1 :
3 OHSTHSL: IEPECEKAIOIINECS TUIOCKOCTH, MTEPECEKAIOIIHEcs 1 https://m.edsoo.ru/ T2NNAUSWK
npsiMasi ¥ IJI0CKOCTh; MOJIYIPOCTPAHCTBO
I1 :
4 OHSITHSL: IEPECEKAIOIINECS TUIOCKOCTH, MEPECEKAIOIIHEcs 1 https://m.edsoo.ru/7KZVSHHVO
npsiMast ¥ III0CKOCTh; MOTYIPOCTPAHCTBO
M , 1300 i
5 HOTOTPAHHIICH, HE0DPARCHIE HPOCTEHIIIHX 1 https://m.edsoo.ru/AHGUTWH2F
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB
M 0 i
5 HOTOTPaHHUKH, NU300paKeHHE TPOCTEHIITHX 1 https://m.edsoo.ru/88UACE52Y
IIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX OOBEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBHUS U3 HUX 1 https://m.edsoo.ru/IDKRAG03N
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIICJCTBHUS M3 HUX 1 https://m.edsoo.ru/ZIP3R7L.Q2
AXCHOMBI CTEPEOMETPHH U TIEPBbIE CIEICTBHUS U3 HUX.
9 Crioco0bI 3a/1aHUS IPSAMBIX U TIOCKOCTEH B IPOCTPAHCTBE. 1 https://m.edsoo.ru/AQXJXEDYR
O003Ha4YeHUS MPSIMBIX U TNIOCKOCTEH
10 W3o0paxkeHue ceueHUi MpaMuIbl, Ky0Oa U IpU3MBI, 1 https://m.edsoo.ru/EVUE9IAZ7]

KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J

MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

11

N306paxkenue ceueHunit nupamubl, Ky0a U IpU3Msl,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3obdpakenue
MEPECEUCHUS MTOITYUYCHHBIX IIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

https://m.edsoo.ru/XT1VCSWB2

12

13

14

N306paxkenue ceueHuit nupamubl, Kyoa v pU3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3obdpakenue
MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammmBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMHU
N300paxeHne cedeHuit mupamuibl, Ky0a 1 MpU3MblI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxkenune
MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammmBanue

IMOCTPOCHHBIX CeucCHHI Ppa3HbIMU LIBETAaMU

Merton ciie10B I TOCTPOCHUS CeUSHUN

https://m.edsoo0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.eds00.ru/1JOON3100

15

Merton crenoB asis noctTpoenus ceuenuid. CBoiicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

17

18

Merton cnenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM Toukam Ha
pébpax. CozaHne BEIHOCHBIX YEPTEXKeH 1 3aIiCh 11aros
IIOCTPOEHHUS

[TocTpoenue ceuenunii B mupamuie, Kyoe o TpéM ToUuKam Ha
pé€bpax. CozaHne BEIHOCHBIX YEPTEXKEH 1 3aIiCh 11aroBs
[IOCTPOEHUS

https://m.edso00.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenue ceuenuii B nupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manre BRIHOCHBIX YEPTEKEH U 3aUCh I1aroB
[IOCTPOEHUS

https://m.edso0.ru/JIAQJNZCX

20

[Toctpoenue ceuenuii B mupamujie, Kyoe o TpéM TouKam Ha

https://m.edsoo.ru/XJEZAR5TO



https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO

pé€bpax. Co3nanne BEIHOCHBIX YEPTEKEH U 3aMKCh IIar0B
MOCTPOCHUS

21

22

23

IToBropenue mianumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [lonoOue TpeyronbHUKOB

IToBTOopenue manumerpun: Teopema Menenas. PacueTs! B
CCUCHHUAX Ha BHIHOCHBIX YepTexax. McTopus pa3BUTHs
MJIAHUMETPUHU U CTEPEOMETPUU

KoHnTtponbHas padora "Akcuomsl ctepeomerpun. Ceuenus'

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TPOF3DVV1

https://m.edsoo.ru/EBLEQ9SZ1

24

25

26

27

B3anmHOE pacnosiokeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBatoiuecs npsmele. [Ipu3Haky ckpemmBaromuxcs
npsaMeIx. [lapamiensHbie npsiMble B IPOCTPAHCTBE

Teopema o CyliecCTBOBaHUH U €IMHCTBEHHOCTH MPSIMOiA
napajuieIbHON TaHHOU NIPSIMOM, MPOXOAUIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEW Ha JaHHOM npsmoi. Jlemma o
NePECEUCHUH MAPAIIIEIIbHBIX MPSIMBIX MIIOCKOCTHIO

[TapannensHOCTH TpeX MpAMBIX. TeopeMa o TpEx
NapajulesbHbIX NPsIMbIX. TeopeMa 0 CKpPEIMBAOLIUXCS
MPSIMBIX

[TapamnensHOE MpoekTHpoBaHue. OCHOBHBIE CBOMCTBA
napaujiebHOro MPOeKTHpOoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajieabHON NPOEKIMU

https://m.edsoo0.ru/TYO90BHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV

28

LenTpanpHas npoekuus. YToJ ¢ COHapaBIeHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

https://m.edsoo.ru/Z5FPAGSHI

29

30

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

IlonsaTus: napauiC;ibHOCTb HpﬂMOfI " IJIOCKOCTH B
MMPOCTPAHCTBE. HpI/I3HaK napalJICJIbHOCTH HpHMOﬁ u
m1ockoct. CBolicTBa napajiCJIbHOCTH HpﬂMOfI n
IIJIOCKOCTH

https://m.edsoo.ru/7W31COFG6

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3aaun Ha BBIYUCICHUE U I0KA3aTENBCTBO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[TocTpoeHue ceueHus, MPOXOASILErO Yepe3 JaHHYIO IIPSIMYIO
Ha 4epTexKe U NapajlIesIbHOrO Apyrou npsmoii. Pacuér
OTHOILEHUN

https://m.edso0.ru/1P06R5839

33

34

35

[TapannenbHas npoexuusi, IPUMEHEHUE JIsl TOCTPOCHUS
cedeHuit kyOa u napamuienenunena. CBoicTBa
napajuiejenunea u mpu3Msl

[TapannensHble MIO0CKOCTH. [IpU3HaKK MapallIeIbHOCTH IBYX
IUIOCKOCTEH

TeopeMa 0 mapayIeIbHOCTH U €IUHCTBEHHOCTH TIJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, He MPUHAAICKAILYIO JaHHON
IUIOCKOCTH H CIEACTBUS U3 HEé

https://m.eds00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV88

https://m.edso0.ru/2WG4W4XNO

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O MapajyieIbHOCTH
IPSIMBIX TIEPECEUEHUS IPU [IEPECEUEHUH JIBYX
NapaJyIeIbHBIX IIJIOCKOCTEN TpEThen

https://m.edso0.ru/3KIKV3ROG

37

38

39

CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapauIeIbHBIX IPSIMbIX, 3aAKIIOUEHHBIX MEXTY
napauIeIbHBIMU MIJIOCKOCTSIMU; O IEPECEUEHHUH MPSMOH ¢
JBYMsI apayIebHBIMU TIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha miockoctTi

[ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

https://m.edso0.ru/Z6ENNNT5D

40

41

42

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO Mapaieienurnena

Brruncnenue nnuH OTPE3KOB B KyOe U MPSIMOYTOJIEHOM
rapajuiesenuIes1e

[TeprieHAMKYIAPHOCTH MPAMON U TI0CKOCTH. [Ipr3Hak
MEPIECHINKYISIPHOCTH MIPSAMOU U INIOCKOCTH

https://m.edso0.ru/HYNIQ7850

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISF8HOGG3



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

[lepnenauKyIApHOCTD NPAMOM U TI0CKOCTU. [Ipr3Hak

43 . https://m.edso0.ru/K38BG31ZH
HEPICHIUKYIIIPHOCTH TIPSIMON M TUTOCKOCTH
Teopema 0 CyIIeCTBOBAHHHU U SIHHCTBEHHOCTH HPSIMOI,

44 NPOXOJISIICH Yepe3 TOUYKY IPOCTPAHCTBA U https://m.edsoo.ru/WE3MTS4ES
HEPIEHIMKYIISIPHOM K TNIOCKOCTH

45 IT10CKOCTH ¥ TIEPIIEHIUKYIIIPHBIE UM MIPSAMBIC B https://m.edsoo.r/OKTGKHNEI
MHOTOTPaHHHKAX

46 IT10CKOCTH ¥ TIEPIIEHIUKYIIAPHBIE UM MIPSMBIC B https://m.edsoo.ru/STVOAWIW3
MHOTOIPaHHHKAaX
1T T

47 CPUCHIMKYJIAP H HAICIOHHAT, J10CTPOCHHe https://m.eds00.ru/KIPIL4ZCX
HEPIEHAMKYIIAPA U3 TOUYKH Ha TPSMYIO
IT I

48 CRUCHUMEYIZP 1 HAKIOHHAL, ~JOCIPOCHHS https://m.edsoo.ru/211IUD45PR
HEPIEHIUKYIIAPA U3 TOYKH Ha IPIMYIO

49 Teopema o TpEx meprneHaAnKyIsApax (mpsmas 1 00paTHas) https://m.edsoo.ru/CNE1PAIUS

50 Teopema o Tpéx neprieHAUKYIIsIpax (Mpsmast 1 o0paTHast) https://m.edsoo.ru/IPCG564WN

51 YT0J MEXTy CKPEITUBAIOIIIUMUCS MPSIMBIMU https://m.edsoo.ru/K4EHQ3E9E

52 [Mouck mepreHanKyIIpHBIX npﬂivlmx C MTOMOIIBFO https://m.edsoo.ru/EBYVPSMSI
HEPIEHAMKYIIAPHBIX IOCKOCTEMN

53 OpToroHajabHOE MPOESKTUPOBAHKE https://m.edsoo.ru/GP0ZX8VHE
o N .

54 OCTPOCHHUE CEUCHUIT KyDa, TIPU3MBI, HPaBI/IJILHOI/I https://m.edsoo.r/F5ZMOALAE
MHPaMHUIBI ¢ TIOMOIIBIO OPTOTOHAILHOMN MPOSKIMN

55 [MocTpoenue ceuennii Kyoa, MPU3MBbI, HPaBI/IHBHOﬁ https://m.edsoo.ru/TS0FUDOOJ
IHPaMHUIBI C TIOMOIIIBIO OPTOTOHAIBLHOM MPOEKIMN

56 CummeTpus B HpOCTpaj{CTBe OTHOCHUTEJIBHO TIOCKOCTH. https://m.edsoo.ru/N77K7ZM8K
I110CKOCTH CHMMETPHI B MHOTOTPaHHHKAX

57 [Tpu3HaK MepreHaNKYIAPHOCTH MPSIMO M TUTOCKOCTH Kak https://m.edsoo.ru/L9E703U3V
CIIE/ICTBHE CUMMETPHH

58 [TpaBUsIbHBIC MHOTOTPAHHUKHU. Pacyér pacCTOSHUI OT TOUKH https://m.edsoo.ru/Z9E166HHZ



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ

J0 IIITOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKH. Pacuyér paccTosiHuil OT TOUKU

59 https://m.edso0.ru/TISUOWZTH
JI0 THIOCKOCTH

60 Croco0bI OIyCTUTD r[epuneHz[HK}:nﬁpm: CHMMETPHUSI, CIIBUT https://m.eds0o.ru/DHEUCBWOS
TOYKH 10 NTapaUIeIbHOMN IPSIMOiA

61 CBwr 10 HemapasuIeIbHOM MPSIMO, H3MEHEHHE PacCTOSHUIA https://m.edsoo.ru/9OANVFESE

62 KOHTpOJILHUaH pabora "B3a1/n\‘/'1Hoe pacIoIOKEHUE MPSIMBIX U https://m.edsoo.ru/JW5UZNNE]
IUIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHHUE: YroN MEXIY MPSIMBIMH Ha INIOCKOCTH,

63 TPUTOHOMETPHS B MPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa https://m.edsoo.ru/SKO9RHWDFQ
KOCHHYCOB

64 [ToBTOpEHHME: Yo MEXIY CKPEIIUBAFOIIMMHUCS MPSIMBIMHU B https://m.edsoo.ru/WBREUIUS?
HPOCTPAHCTBE

65 I'eomeTpuydecKie METO bl BEIYHCIICHUS YIiIa MEXKITY https://m.edsoo0.ru/3U40237CK
IPSIMBIMH B MHOTOTPAHHHUKAX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YTJIOB IByTPaHHOIO https://m.edsoo.ru/8HACY FABO
yria

67 [MepnieH UKy IIpHBIC HJ'IOCKOCTI/I; CBoiicTBa B3aUMHO https://m.edsoo.ru/FIHM69NVD
HEePICHAUKYJISIPHBIX IIOCKOCTEH
[Ipu3HaK neprneHIuKyISIPHOCTH TUIOCKOCTEH; Teopema o

68 IPSIMOM TTepecedeH st IByX TUIOCKOCTEH MepIeH UKy IISIPHBIX https://m.edsoo.ru/FYS5TMQ43F
TPEThEN IIIOCKOCTH
H 1 . .

69 p}IvMoyFOJ'IBHBII/I napajieienume/; Kyo; H3MepeHus, httos://m.edsoo.ru/K99DBNDAW
CBOICTBA MPSIMOYTOJIBHOTO MapalIieienuIeia

20 Teopema o JII/IaF(‘)‘HaJ'II/I NPSIMOYTOJIBHOTO Mapauiesenurnena u https://m.edsoo.ru/E3TLOADSI
CIIE/ICTBHE U3 HEE

7 CrepeoMeTpUyeCKUe U PUKITAIHbIC 33/1a41, CBSI3aHHBIC CO https://m.eds0o.ru/4TBY U36HZ

B3aUMHBIM PAaCIIOJIOKCHHUEM NIPAMBIX U IINIOCKOCTHU



https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

HOBTOpeHI/IeZ CKpPCIIUBAIOIHECA NPAMBIC, MApalJICJIbHBIC

72 1 https://m.edso0.ru/TL947D6WK
IUIOCKOCTH B CTaHAaPTHBIX MHOTOTPAaHHUKAX
[Mapa mapayienbHbBIX IIOCKOCTEH Ha CKPEIIMBAIOIINXCS

73 MPSIMBIX, PACCTOSTHUE MEXKY CKPEIIMBAOIIMMHUCS MPSIMBIMH 1 https://m.edsoo.ru/YFWZTQREN
B IIPOCTBIX CHTYaIUIX

24 PaccTosiHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 1 https://m.eds0o.ru/WEGNASEIM
JI0 THIOCKOCTH

75 BrrunciieHue paccTosSHUN MEXITY cxpemnlfa}omHMHCﬂ 1 https://m.eds0o.ru/5WIVILHMD
HPSIMBIMH C TIOMOILIBIO TIEPIICHIUKYJISIPHO [I0OCKOCTH
TpéxrpaHHbIi yroJi, HEPaBEHCTBA ISl TPEXTPAHHBIX YTJIOB.

76 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI 1 https://m.edsoo.ru/3XGHNLQ4J
TPEXTPAHHOTO yTIJIa

7 DeMeHThI ChepuIecKOi FTEOMETPHHU: IeOIC3UUSCKUE THHIN 1 https://m.edsoo.r/HMVTV74CP
Ha 3emiie

78 KonrponbHas padora "Yrisl 1 paccTosiHuS" 1 https://m.edsoo.ru/IRTWZ59YU

79 Cucremaru3zaius 3HaHui "MHOTOIpaHHHK U €0 JIeMEHTHI" https://m.edsoo.ru/VC3UOAK3B

80 [Mupamuna. Bunel nupamua. [IpaBunbHas nupamuia 1 https://m.edsoo.ru/J3R0247EQ

81 [Ipusma. IIpsamas u HaknoHHas npusMel. [IpaBribHas 1 httos://m.eds0o.ru/JNDHOOSEQ
npu3Ma
I N o

82 PAMOH TAPAIIIEACIIMHEA, HPAMOYTOMLHA 1 https://m.edso0.ru/L8803LZGS
napajienenunesn, kyo

83 Brimyknbie MmHOororpanauku. Teopema Diinepa 1 https://m.edsoo.ru/B4ATOMDU1D

84 Brinmykisle MHOrorpanauku. Teopema Oitnepa. [IpaBuibHbie 1 https://m.eds00.ru/OOMX9GALS
U MTOJTYTIPAaBUIIbHBIE MHOTOTPAHHUKH

85 KonTtponbHas padora "MHuororpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM

86 [TonaTue BekTOpa Ha MIOCKOCTH U B POCTPAHCTBE 1 https://m.edsoo.ru/LRBSE3B09

87 CyMMa BEKTOPOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3zHoctb BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH

89 [IpaBwuio napannenenunena 1 https://m.edso0.ru/XS6AN7LA2
90 YMHOXEHHE BEKTOpA Ha YHCIIO0 1 https://m.edsoo.ru/MJUH128LR
91 i:iﬁfﬁfﬁeﬁiﬁfﬁf&iiﬁcy TPEX BEKTOPOR, HE 1 https://m.eds00.ru/U760IDCTG
92 CkansipHO€E ITPOU3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 Brrunciienue yria Meky BEKTOpaMH B IIPOCTPAHCTBE 1 https://m.edsoo.ru/1U5196UQP
94 [Ipocreiitme 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/FIXV79T8B
95 [pocreiimiue 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Tpocreiitime 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimire 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O0001IIeHIE U CHCTEMATH3AIUs 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O00011IeHNE U cUCTEMATH3AlNS 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 HroroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 HTorosast KOHTPOJIbHAS paboTa 1 https://m.edso00.ru/X3ZG8A6SO
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edso0.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102



https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoumnuectBo
Ne Tema ypoka 4yacoB JIeKTPOHHBbIE U(PPOBHIE
n/n KontpoibHpie  00pa3oBaTe/ibHbIE PECyPChI
Bcero
padoThI

1T "K

1 OBTOpEHHUE T'?MBI OOpAMHATHI BEKTOPA Ha IIOCKOCTH H B 1 https://m.edsoo.r/WERSDSI4U
HPOCTPAHCTBE

2 [ToBropenue Tembl "CKalipHOE POU3BEICHHE BEKTOPOB" 1 https://m.eds00.ru/M6JO60NJ7

3 IToBTOpeHue T'?MI)I "BbIYKCIIEHHE YTiIa MEXKTYy BEKTOpaAMH B 1 https://m.edso0.ru/55KY4LLVG
HPOCTPAHCTBE

4 HOBTOper/'Ie TeMbl "YpaBHEHUE NPSIMON, TPOXOASILIEH Yepe3 1 httos://m.eds00.ru/U20HPUSBW
JIBE TOYKH

5 VYpaBHEeHHE IOCKOCTH, HOPMaJib, yPaBHEHHE TUIOCKOCTH B 1 https://m.edsoo.ru/\V'Y IHSTERW
OTpe3Kax

6 YpaBHEHHUE IOCKOCTH, HOPMaJlb, YPaBHEHHUE TIOCKOCTH B 1 https://m.eds00.ru/541910WGX
oTpe3Kax
BekropHoe mponsBeneHne 1 https://m.edso00.ru/NTYOG2APM
JIuHeiHbIe HEPaBEHCTBA, IMHEHHOE TPOTPaMMHUPOBAHUE 1 https://m.edso0.ru/54EQ7JQ8E
JluHeiHbIe HEPaBEHCTBA, JINHEHHOE MMPOTrPAMMHUPOBAHHE 1 https://m.edsoo.ru/VPKWBB4AA

10 AHaTUTHYECKHE METO/IbI PACUETa yrila MeX/1y MPSIMBbIMU B 1 https://m.edsoo.ru/KHI20M3PV
MHOTOTPaHHHKaX

1 AHaTUTHYECKUE METO/IBI PacuéTa yrita MeX/1y IIOCKOCTSMH B 1 https://m.eds0o.ru/DDXUUAIAS
MHOTOTPaHHHKaX

12 dopmMmyJia pacCTOSIHUS OT TOYKH JI0 TUNIOCKOCTH B KOOPIUHATAX 1 https://m.edso00.ru/SG451UUG1

13 Haxoxaenue paccTossHui OT TOYKHU A0 TUIOCKOCTH B KyOe 1 https://m.edso0.ru/8V2N4X1L3

14 HaxoskaeHre pacCTOSHUIN OT TOYKH 710 TUTOCKOCTH B 1 https://m.edso0.ru/UZ15UU37F



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F

IIPaBUJILHON IIUPAMUJIE

15 KonrposasHas pabora "AHanutiuaeckas reoMmerpus” https://m.eds00.ru/8NGI1IGHFM

16 CedeHnss MHOTOIPaHHHUKOB: CTaHIapTHBIC MHOTOTPAHHUKH https://m.eds00.ru/219603NHQ

17 CedeHrsi MHOTOTPaHHUKOB: METOJI CIICZOB https://m.edso0.ru/52XG02J5B

18 CedeHunst MHOTOTPaHHHUKOB: CTaH,I[a]i)THBIC IUIOCKOCTH, https://m.eds0o.ru/CUPTTCPXO
HepeceveHUs! MPSIMBIX U TIOCKOCTEH

19 [TapannenbHbIe PSMBIC U TUIOCKOCTH: MMAPAJIJICIIBHBIC CEUCHUS https://m.edsoo.ru/MM69MKRDP

20 [MapasutenbHbIe TPSIMbIC U TUIOCKOCTH: PacyEéT OTHOIICHHIMA https://m.edsoo.ru/O71ROIJFI

21 [MapasuienbHbIe MPSIMbIE U MJIOCKOCTH: YTJIbI MEKIY https://m.eds0o.ru/26EPTM74A
CKPEIIHNBAOIIUMHUCS MPSIMbIMU
[eprieHAUKYIISIPHBIC TPSAMBIC M IJIOCKOCTH: CTaHIAPTHBIC Maphl

22 NEePIEHINKYIPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH https://m.edsoo.ru/YQUVT6EVZX
MHOTOIPaHHHKOB

23 [eprienaAuKyISIpHBIC TIPSAMBIC U IJIOCKOCTH: TEOPEMa O TPeX https://m.edsoo.r/HOIN20Z 1P
HepIEHINKYIIIpax

24 [MeprieHAUKYISPHBIE MIPSAMbIE M TUIOCKOCTHU: BBIYUCIICHUS JJTUH https://m.eds0o.r/OWEAQLAJ
B MHOTOI'PDaHHHKaX

o5 HOBTopeliI/Ie: IJIOL[AI1 MHOTOYTOJIbHUKOB, (POPMYJIBI SIS https://m.edso0.ru/FDRZO9GAX
TJI0IIAJIeH, COOOpaXKeHUsI 1O 100UsT

26 HOBTopeIiI/Ie: TUTOINAX MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs https://m.edsoo.ru/LZYRNNIKV
TJI0MIAJIeH, COOOpaXKeHUsI IO 100Ut
II :

97 OBTopeIiI/Ie TUTOIAX MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs https://m.edsoo.r/HWHVENLOO
riomiaiel, cooopakeHus moao0ous

28 [Tmonaan ceyeHnii MHOTOrpaHHUKOB: TUIONIAU TOBEPXHOCTEN, https://m.eds00.ru/X2HRMIHDA4
paspe3aHus Ha 9aCTH, COOOpaKeHHs TIOA00Us

29 [Tnomany ceueHnit MHOrOTPaHHUKOB: TUTONIA/IN TIOBEPXHOCTEH, https://m.edsoo.ru/8HAEL YONG

paspe3aHus Ha 9aCTH, COOOpaXKeHHs TIOA00Us



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6

KonTtponsHas padora "[loBTOpeHrE: MHOTOIpaHHUKH, CEUCHHS

30 | https://m.edso0.ru/SSUWIWWV1
MHOTOTPaHHHKOB

31 O0BeM Tena. OObEeM MPSMOYTOIBHOTO HapauIeIenuIea https://m.edso0.ru/6UXGO0RC9

39 3amaun 00 yaABOCHUH Ky0a, 0 KBaapaType Kyba; 0 TPUCEKIMU https://m.edsoo.ru/V K 2J2 TXEF
yria

33 CrepeomeTpHuyecKue 3a/1auu, CBI3aHHbBIE C 00BEMOM https://m.eds0o.ru/ODREHETOS
IPSMOYTOJIBHOTO NapauIeenuIe/a

34 [puknaaHbie 3a1a4u, CBI3aHHBIC C BBIYUCICHHEM 00bEMA https://m.edsoo.r/OSHTIOT1G
IPSMOYTOJIBHOTO Mapauiesenunea

35 OO0BEM MpsMON TIPU3MBI https://m.edsoo.ru/8AIL9YHYJ

36 CTG?GOMGT})H‘IGSKI/IG 3aJ1a4yM, CBSI3aHHBIC C BEIYMCICHUEM https://m.eds0o.ru/ID8HVE4A
00BEMOB MPSAMOI IPU3MBI

37 [TpuknaaHbie 3aa4u, CBI3aHHBIE C 00BEMOM IPSIMOM TPHU3MBI https://m.edsoo.ru/QlYC4F8IU

38 Beruucnenue 06T>éM0B TEI C HVOMombIo OIpeeaAEHHOTO https://m.edsoo.ru/ON585060H
uHTerpana. OObEM HAKJIOHHOW TPU3MBI

39 Brruncienue 06”.I?éMOB TEJI C TIOMOIIBIO ONPECIEHHOTO https://m.edso0.ru/2CJLCMK8N
uHTerpana. O6bEM UpaMuIbl

40 ®opmyna o6bpéma nmupamusl. OTHOIIEHHE 00bEMOB THPAMUJL C https://m.eds00.ru/AL 3PODCOE
O0IIUM YTIJIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHNHE 00BEMOB MTUPaMUJL C https://m.eds00.ru/3GOOAIRNY
O0IIUM YTJIOM

42 CTepeOMe:l:pI/I‘IGCKI/Ie 3a7a4M, CBA3aHHBIE C 00BEMAMHU https://m.edsoo.ru/7TRBRHWO7
HAKJIOHHOUW TPHU3MBbI

43 CrepeomeTpHyecKre 3a/1auu, CBI3aHHbBIE C 00BEMaMU https://m.edso0.ru/SE480DTS6
HPaMHUIBI

44 [Ipuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE C https://m.eds00.ru/9SFE0Y Y VX

00BEMOM HAKJIOHHOM MPU3MBI



https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

[puxnagneie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

45 . 1 https://m.edso0.ru/Z4AMZ27RMY
00BbEMOM MHUPAMUIBI
IT ¢ .B

16 puMeHeHne 00bEMOB. BrdrciieHre pacCTOsIHUSA J10 1 https://m.eds00.ru/139CX03CP
IUTOCKOCTH

47 KonrpoasHas pabora "O6béM MHOrorpaHHuka" 1 https://m.edsoo.ru/XNWZSSJ7P

4g ~ IWIHHIPHUCCKAZ NOBCPXHOCTS, 0Opasyiouue 1 https://m.eds00.ru/7DHKEHEG6
[MJTHHIPUYECKON TTOBEPXHOCTH

49 Humaitp. Hpsmoit kpyropoit tmitp. HLrommazs 1 https://m.edsoo.ru/MAVW4KY55
MOBEPXHOCTH IMJIHHAPA

50 Konunveckasi moOBEpXHOCTb, 00pa3yrolire KOHUIECKON 1 https://m.edsoo.ru/PVREZTHOBY
nosepxHoctd. Konyc

51 Ceuenrie KOHYyCa IIOCKOCTBIO, MAPAIIETBHOM IIOCKOCTH 1 https://m.edso0.r/EOVSHAL 8L
OCHOBaHHSI

59 VYceuénubiit KoHyc. M300paxeHne KOHYCOB M yCEUEHHBIX 1 https://m.eds0o.ru/OVKWVDCTE
KOHYCOB

53 [Tomia e 6OKOBOM MTOBEPXHOCTH U MOJHOM MOBEPXHOCTH 1 https://m.edsoo.ru/ AWKBIEANE
KOHyCa
I . .

54 JI0IIa1b OOKOBO# MOBEPXHOCTH ¥ MOJHOM MTOBEPXHOCTH 1 https://m.edsoo.r/INFAUE3KJ
KOHyCa

55 CrepeoMeTpUyecKUe 3a1aud Ha ,Z[OKflSaTeJ'ILCTBO u 1 https://m.eds0o.ru/0ZVHSEXLY
BBIYHCIICHHUE, TIOCTPOCHUEM CEUCHHI IIHITHH/PA, KOHyCa

56 CrepeoMeTpUyecKUe 3a1aud Ha I[OKfBaTeJ'IBCTBO u 1 https://m.edsoo.ru/AKEGPWE2W
BBIYHCIIEHHE, TIOCTPOCHUEM CCUCHH IIMIMHIpA, KOHyCa

57 [MpuknaaHbie 331491, CBSI3aHHBIE C IIHUIMHIPOM 1 https://m.eds00.ru/3429ZL HT5

58 [IpuknanHble 3a1a4u, CBSI3aHHBIC C [IITUHAPOM 1 https://m.edsoo.ru/ZY6ENPVKD

59 Cdepa u map 1 https://m.edsoo.ru/W1TVKAJOR

60 [Mepeceuenwue chepsl u 11apa ¢ MWIOCKOCThI0. Kacanue mapa u 1 https://m.edsoo.ru/JFBNB5ZS0



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0

cdepsl TNIOCKOCThIO. By 1 n300paxeHue mapa

[Tepeceuenue chepsl u 1mapa c miaockoctero. Kacanue mapa u

61 1 https://m.edso0.ru/M6WK9K950
cdepsl TNIOCKOCThIO. By 1 n300paxenue mapa

62 VYpasuenue chepsol. [Tnomans chepsl u e€ yacteit 1 https://m.edsoo.ru/U8G24BO8H

63 Cummetpus chepsl U mapa 1 https://m.edso00.ru/6E6GX0YJS
CrepeoMeTpHyEeCKUE 3a/1a41 Ha JI0KA3aTeIbCTBO U

64 BBIYHCIICHHE, CBA3aHHBIC CO chepoii U MIapoM, IIOCTPOCHUEM 1 https://m.edsoo.ru/MSYBPKH7R
UX CEYEHUH IIOCKOCTHIO
CrepeoMeTpHUEeCKUE 3a/1a41 Ha JI0KA3aTeIbCTBO

65 BBIYHCIICHHE, CBA3aHHBIE CO c(hepoii U [IapoM, IIOCTPOCHUEM 1 https://m.edso0.ru/MXRDTK72T
UX CEYCHHH IIIOCKOCTHIO

66 [pukiagHbie 3a/1a4u, CBsI3aHHbBIC CO c(hHEepoit U IIapoM 1 https://m.edsoo.ru/XW5LI17A9]

67 [ToBTOpEHHUE: OKPYKHOCTh Ha IUIOCKOCTH, BHIYUCICHUS B 1 https://m.edso0.r/EJ20DAVE]
OKPY>KHOCTH, CTaHJapTHBIE TIOT00MS

68 PaznuyHbie KOMOWHAIIMY TEJ BPAIICHUS! 1 MHOTOTPaHHUKOB 1 https://m.edsoo0.ru/LE7933LXX

69 3anaun o Teme "Tena v MOBEPXHOCTH BpalieHus" 1 https://m.edsoo.ru/PHHLCG54E

70 3anaumn o Teme "Tena v MOBEPXHOCTH BpareHus " 1 https://m.edsoo.ru/22WPBLTP9

71 KontponbHast padota "Tena 1 HOBEpXHOCTH BpaleHus" 1 https://m.edso0.ru/33W222M63

72 O0wém nununapa. Teopema 00 00bEME PSIMOTO ITUITHHIPA 1 https://m.eds00.ru/1ZN2S6ZMO

73 Brruncnenue 06T,éMOB TEJI ¢ IOMOLIBIO ONPEACIIEHHOTO 1 hitps://m.edsoo.ru/ACTOMFMVF
unTrerpana. O6bEM KOHYyCca

74 [Tnomaan GOKOBOI U TIOIHOM MOBEPXHOCTH KOHYCA 1 https://m.edsoo.ru/ZYTK7P8B1

75 CTe?eOMeTqueCKI/Ie 3aj1a4yM, CBSI3aHHBIE C BBIYMCIICHUEM 1 https://m.eds00.ru/709VIYPSC
00BEMOB IHIHH/PA, KOHyCa

76 [Ipuknanneie 3axauu o Teme "OOBEMBI U MIIOMIAAH 1 https://m.eds0o.ru/OXEAIGPVE

noBepxHocTei Ten"



https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

O0béM 1mapa u mapoBoro cexkropa. Teopema 06 00bEME mapa.
[Tnomanpk chepbl. CTepeoMeTprHUECKUE 3a/1a4d, CBSI3aHHBIE C

77 } https://m.edso0.ru/VV60ONBVZX
BBIYUCIICHHEM 00BhEMOB I1apa, MApOBOI0 CETMEHTA U
IIaPOBOTO CEKTOpa
[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

78 00BEMOM M1apa ¥ IoIa 60 chepbl. COOTHOIICHUS MEKITY https://m.edsoo.ru/EZHIGRUE]
TUIOINAISIMHA TTOBEPXHOCTEH M 00BhEMaMU TIOAOOHBIX TEIl
[TomoOHBIE Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa mpu

79 nogo0uu. CTepeoMeTpUUYeCKHe 3a/1auH, CBSI3aHHBIC C https://m.edsoo.ru/H24188MKQ
BBIYHCIICHHEM 00BEMOB TEJI U IJIOMIA/IeH TOBEPXHOCTEN

80 KOHTpOJ‘IBHaS'I' pabota "[1011a111 MTOBEPXHOCTH U OOBEMBI https://m.edsoo.ru/73UODGNYR
KPYTJIBIX TEJ

81 JIBYDKEHUS POCTPAHCTBA. OTo“6pa>1<eHH;1. I[BI/IjI(eHI/IH u https://m.edsoo0.ru/RXJAYWENA
paBeHCcTBO (uryp. OOIIHe CBOMCTBA IBHKCHUN

82 Bub! nBrkeHMi: apauiebHbIN IEPEHOC, UEHTPAIbHAS ) https://m.eds00.ru/ZSUAZZNTX
CUMMETpHS, 3epKaIbHAsI CHMMETPHS, TOBOPOT BOKPYT MPSIMON

83 [IpeoOpazoBanust mogobdus. [Ipsimas u cepa Diinepa https://m.edsoo.ru/AIPU2WOAX

84 I'eoMeTpuueckre 3aa4n Ha TIPUMEHEHUE JIBYKCHUS https://m.edsoo.ru/KFDHOMGKZ

85 KonTponsHas padora "BekTops! B mpocTpancTse” https://m.edsoo.ru/4F52B11KK
Ob6o6maroree noropenue 11 moHATHH 1 METOJIOB Kypca

86 reomerpun 10—11 Ki1accoB, cucTeMaTHU3aIvs 3HAHHIA: https://m.edsoo.ru/IHVB2NZH9
"IlapamienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCcTBE"
O6o06matomee moBTopeHue 11 MOHIATHIT B METOJIOB Kypca

87 reomerpun 10—11 Ki1accoB, cHCTEMaTH3AINS 3HAHHIA: https://m.edsoo.ru/AQEFPERJO
"BekTops!l B mpocTpaHcTBe"
O6o06matomiee moBTOpeHue 11 MOHITHIT 1 METOJIOB Kypca

88 reometpuu 10—11 kinaccoB, cucremarn3aiusi 3SHaHHA: https://m.edso00.ru/3NIJOLN63

"BexTops! B mpocTpaHcTBe"



https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
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89

O6o6maromee nopropenue 11 moHSITHI U METOIOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

O6o6maromee nopropenue 11 moHSTHI U METOIOB Kypca
reoMmerpun 10—11 xnaccos, cuctemarusanus 3HaHuil: "O0beM
MHOTOTrpaHHHKA"

https://m.edsoo.ru/AJX4CDP5I

91

92

93

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremaru3anusi 3HaHHUM:
"[1nomanu MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o6maromiee nopropenue 11 moHsTH U METOIOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"ITnomaayu MOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

HtoroBast KOHTpoNbHAs paboTa

https://m.edsoo.ru/H2ZABPRXO

https://m.edso0.ru/JG1DJ50NK

https://m.eds00.ru/GXZMP89GD

94
95

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEHKE, 000OIICHUE U CUCTEMATH3aIIMs 3HAHUH

https://m.edso0.ru/3J174MY6M

https://m.edsoo.ru/U126CB4 XL

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/IESALO6B5

97

98

99

Hcropus pa3BUTHSA CTEpEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKHU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso0.ru/8ZKNMYF03

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

100

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B

https://m.edso0.ru/GEJCO734F



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F

Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B
101 Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Uctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJjib B
102 Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/RK4XSFWNR

https://m.edso0.ru/X89TQ8776



https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

MMPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi
pe3yJbTara
7 ['eometpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IPH PELICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAMKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KiaccudunmupoBars B3auMHOE pACIIOJIOKCHHE TPSMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAaHHBIA yTOJI, TPAaHU JIBYTPAHHOTO YTJIA,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroj JBYTPAHHOTO yTJia, TpagaycHas
Mepa IByTPaHHOTO yTIia
76 OnepupoBaTb MNOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIBHBI MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamuaa, MpHU3Ma,
' MPsIMOYTOJIBHBIN Mapaienenumnes, Ky0)
KiaccupunupoBare ~ MHOTOTDAaHHHUKH,  BbIOMpass  OCHOBAaHHS  JJIs
7.8 KJacCU(UKalUU (BBIMYKIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIHHBIE
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, TTapalieenue/Ibl)
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIIasi TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB
710 OOBSICHITh MPUHITUIIBI TIOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METO/I CIIENIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOAOM CJIE/IOB, BBLIMOJTHATH
7.11 (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKICHHE TEOMETPUUYCCKUX BEIMYUH IO oOpas3iam
WIK alTOpUTMaM, MPUMEHssI W3BECTHBIC aHATUTHYECKHE METOAbI TpHU
7.12 pelleHnH  CTaHJApPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXIY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alrOpUTMaM, TPHUMEHsSI M3BECTHBIE aHAJTUTHUYECKUE METOIbI TpH
7.13 pEIIeHNH CTaHAAPTHBIX MATEeMATUYECKUX 3a7ad Ha BBIYHCICHHE YTJIOB

MEXIY CKPEIIMBAIOUIUMUCA MPAMBIMU, MEXKIY NPSIMOM M IUIOCKOCTHIO,
MEX]y TJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB




Boruncnars 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuja) ¢ IpuMeHeHHeM (OpPMYJI, BBIUUCIATH COOTHOUICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (DUTYPHI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HMHOOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensTh reomeTpuueckue (QakThl ISl PEUICHHs CTEPEOMETPHYECKHX
7.17 3a7a4, MPEANOJArarmlliuX HECKOJIbKO IIaroB pPEMIEHUsA, €CIU YCIOBUSA
NpUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensTh mpoCTeillive MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHIX 3314
719 [IpuBOaUTE HpUMEpPbl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoJe U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHUS Ha MPAKTHUKE: aHATM3WPOBATh pealbHbIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHU4ecKu cPOpMYITUPOBAHHON MPOOIEMbI, MOJECINPOBATh pealbHbIC
7.20 CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate ~ MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
TeOMETPHUYECKUX BEITHYNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrpaMMBbl CpeHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFJIMHIPHYECKAs MOBEPXHOCTH, 0Opasyrolme
6.1 [IMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKash IIOBEPXHOCTH,
o0pa3yronire KOHHYECKOW TOBEPXHOCTH, KOHYC, ChepruuecKast TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmtiosiokeHHe chephl U MITOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MApOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Beruncnate 00BEMBI M IUIOHMIAAM TIOBEPXHOCTEH Ten  BpallleHus,
' reOMETPUYECKUX TeJI C MPUMEHEHUEM (popMy
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B cdhepy u

ONUCAHHBIN OKOJO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WIIHM TEIO




BpaIlECHUS

6.8

BBI4uciaTh COOTHOMICHUSI MEXY IUIOMAASIMHU TTOBEPXHOCTEH B 00bEMaMu
MOAOOHBIX TEN

6.9

N3o6paxarh u3zydyaemble GUTypbl OT PyKH M C MPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IUIOCKME YEPTEKHM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUEHHUS TeJ
BpallleHus

6.11

W3Bnekatb, HWHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YepTekKax U pUCyHKax

6.12

[TpumensTp reomeTpuueckne (aKThl Ui PEHICHUS CTEPEOMETPUUYECKUX
33/1a4, NPEIIIONIATalIUX HECKOIBKO IIAaroB pEHICHUs, €CIA YCIIOBHUS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHHSA BEKTOPOB U
YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0JrazmaroT

6.15

HpI/IMeHHTb IIpaBUJIO IapaJuICIICIIUIICAa TP CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMUA: AOCKAPTOBBI KOOpAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

Haxomute cymMmMy BEKTOpPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

BaI[aBaTB IIJIOCKOCTH YPABHCHUEM B I[eKapTOBOfI CUCTCMEC KOOpANHAT

6.19

Peniate HpOCTCfIH.IHG TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemate 3agaum Ha OJOKA3aTEILCTBO MAaTEMATHYCCKUX OTHOIICHHN U
HAaXOKACHUC TCOMCTPHUYCCKUX BCIUMYUH II0 06pa3uaM WK aJIrOpuTMaMm,
IMPUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHJApTHBIX
MAaTEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHe MPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a

6.22

[IpuBOoAUTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKW3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

IIprMeHATh MOJIyYEHHBIE 3HAHWS Ha IMPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallMM ¥ MPUMEHSTh U3YUYEHHBIEC MOHITHUS B MPOLECCE MOUCKA PEICHUS
MaTeMaTH4ecKu CHOPMYJIUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PEATbHBIC
CHUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIENOBAaTh IOCTPOCHHBIE MOJAECIHU C




UCTIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TEOpeM, ammapara ajireOpsl,
pemiarb ~ NpPaKkTHYECKUE  3aJa4yd,  CBA3aHHBIE C  HAXOXIECHUEM
FeOMETPUYECKHUX BEIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepPKAHUA

7

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapaJliesIbHbIE
U CcKpewmuBarouecs npsMble. [lapamienbHOCTs NOpAMBIX W INIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [laparuienbHOCTh IUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapajUleNbHbIX ILIOCKOcTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TEeTpadap, KyO, mapajuienenunen,
MIOCTPOEHUE CEYEHU I

7.3

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPICHAUKYJISIPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIIBHBIC U NCPHCHAUKYIAPHBIC K IIJIOCKOCTHU, IMPU3HAK
NEPIEeHIUKYISIPHOCTUA MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MEePHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHbBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIOCKOCTH, IPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIsIpax

7.4

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIDAHHHUKA, BBINYKJIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieienunesa u
ero csoictBa. Ilupammna: N-yromnbHas nupamujia, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKHU: TIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYToJbHAsA MUpPAMHJIA U MPABUIIbHBIA TeTpasap, Kyo. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUHU B nupamMujiax, napajijiejacnuicaax, IpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenme 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHanu, yriasl. Iliomans
OOKOBOI OBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOii npu3Mbl. [110111a16 O0KOBOM MTOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHONW NUPAMHUIABI, T€OpPEMa O IUIOLIAAM YCEUYEHHOU MUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yOIIUe MIIMHAPUYECKON MOBEPXHOCTH, OCh
UUAJTUHIpUYECKOW MoBepxXHOCTU. [{unmuap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yomne KOHMYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOH moBepxHocTH. KoHyc: OocHOBaHME M BeplIMHA, OOpasymolias U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue U
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMa b MOBEpXHOCTU cheprl. BzaumHoe
pacrionio’)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka muumHapa u KOHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpallCHUA 1 MHOT'OI'PaHHHKOB. MHOl"Ol"paHHI/IK, OINHMCAHHBIM OKOJIO
C(l)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpallICHUA

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napaiesienunesa u cieacTsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepbl

6.7

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIaIIMU MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHMs L1apa

6.9

Bektop Ha miockoctd M B npocTpaHCTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoskeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. Yroid Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FTEOMETPUUYECKHX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHMUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
oOpa3oBaHus

Branenue Meromamu J10Ka3aTeNbCTB, aJTOPUTMAaMU pEIICHUS 3ajady;
yMeHHe (GOpMYyJIHUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpE/EICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
quclie U3 PYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; HCIOIB30BaTh Tpadbl MpU

pelIeHUH 337124

VYMeHue onepupoBaTh NOHATHAMH: HATYpaJbHOE YHUCIIO, LEN0€ YHUCIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHTE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PAalMOHAIbHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypalbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JSTUMOCTH, HAUMEHBIINH 001t
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAXKEHUH; yMEHHE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTb, apu(MeTHuecKass Mporpeccusi, IeoMeTpHyYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIass TIeOMETpUYecKas IpOrpeccus;

YMCHHUC 3aJaBaTb IMOCJICAOBATCIBHOCTH, B TOM 4YHCJIC C IMOMOIIBIO




PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEpUPOBATH MOHATHAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIGKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAHUSI KOMIUIEKCHBIX YHCEINI; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIEpPUpPOBAThH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaThb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOJHOM, IepBoOOpa3Has, ONpenenEéHHbIN
UHTETpall; YMEHUE HaxOAUTh ACUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUMCIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOJUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHIA,
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOIo
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydIlIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLHAIBHO-D)KOHOMHYECKUX M
¢u3nyeckux 3a7ayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYDP C MOMOUIBIO
WHTErpajla; MPUBOJAUTH IPUMEPBl MATEMATHYECKOTO MOJEINPOBAHUSA C

noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH




YMeHue onepupoBaTh MOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3UIMS (DYyHKUMH, JTUHEHHas QYHKIHs, KBagpaTHYHAs QyHKIHA,
pauuvoHanmbHast (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHH; yMEHUE CTPOUTh TpapuKd HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TpadukoB  (PYHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3yYEHHUs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYIHX y4eOHBIX NPEeIMETOB M 33had M3 pealbHOU
KU3HHM; BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIy BEINYMHAMU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS pelIeHus] ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 33/a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITb BBIPAXKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4y, HUCCIIEN0BATh IIOJYyYEHHOE pPELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJIplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(OpMalKIo, IPEJCTaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealbHbIX MPOIECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U JTUMHEHHON perpeccun

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U ClIly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C MCIIONB30BaHUEM TIpaUUecKX METOJ0B; IMPUMEHSThH
(bopMyIIbl CIOXKEHHS] U YMHOXKEHHUS BEpOSITHOCTEH, (opMyIiy IOIHON

BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYJIHI;
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OLICHUBATh BEPOSITHOCTH pEaANbHBIX COOBITHI; YMEHHE OINEpUpOBAThH
NOHATHAMM:  ClIy4aiiHas BEJIMYMHA, pACIPEICIICHUE BEPOSTHOCTEH,
MaTeEMaTUYeCKOe OXHJaHUE, JUCHEPCUs U CTaHJAPTHOE OTKJIOHEHUE
CillyyallHOW  BeJIMYMHBI, (QYHKIMHM pacupeleneHuss U  IUIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEIbHOIO U HOPMAJILHOTO paclpeieieHuil; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPEIEICHUN Ul PEIICHUs 3a1ad4;
3HAaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIICJOBAHUM; YMEHUE NPUBOJUTH IPUMEPbl IPOSBICHUS 3aKOHA
OONBIINX 4YHCET B TMPHUPOIHBIX U OOLICCTBEHHBIX SBICHUSX; YMEHHE
OIIEpUPOBATH MOHATUSAMU: COYETAHHE, IEPECTAHOBKA, YHCIO COYECTAHUU,
YUCJIO0  NEepecTaHoBOK;, OuHOM  HploTOHa; yMeHHME  NPUMEHSATh
KOMOMHATOpHbIE (PaKThl U PAacCyKACHUS Ul pelleHUs 3ajay; OLICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTaBIIATH BEPOSTHOCTHYIO MOZAETH U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELIUBAIOIIKUECS IIPSMBIC, apaUICIIbHOCTD U
NEPIEHAUKYIISIPHOCTD IPSAMBIX M IIOCKOCTEM, YTOJ MEXKIy HPSIMbIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAYy NPSIMBIMH,
pacCTOsIHUE MEXKIY IIIIOCKOCTSMU; YMEHHME HCIIOIb30BaTh IPU PELICHUHU
3aja4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEJIA C IOMOIIBK0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3ala4Un

YMeHne omnepupoBaTh MOHATHAMH: TUIOMIaAb (QUTYpbI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OIrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, Mapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoa,
IpAMOYI'OJIBHOTO IapauICICTInIcaa, IHUpaMuAbl, I[IPU3MBbI, IOUIWHIpPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHs] KOHyCa M IHIUHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHWE IIapa, IUIOCKOCTH,
Kacaromasicss cepsl, MWIMHIApPA, KOHyCa, YMEHHE CTPOUTHh CEueHHUe
MHOTOTPaHHUKA, W300pakaTb MHOTOTPAaHHUKH, (PUTYpHl U TOBEPXHOCTH

BpalCHus, UX CCUCHUS, B TOM YHUCJIC C TIOMOIUIBIO 3JICKTPOHHBIX CPCIACTB;
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YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh ONpeeNeHUs] U3y4yaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccHupUKanuioo (GUryp 1o
pa3IMyYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMO0OMS, TMOA00HBIE (UTYPBI, yMEHHUE
pacro3HaBaTh paBHbIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUU 3a]la4; HAXOJWUTh T'C€OMETPHUYECKHUE BEIWYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIONIAJb TOBEPXHOCTH), HCHOJIb3YS
W3Y4YCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONa/lb TOBEPXHOCTHU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaJUIeNICIIUIeIa, TUPAMUIBI, TPU3MBI, [THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: IPAMOYTOJIbHAA CUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHU; YMCHUC HUCIIOJIb30BATb BCKTOpHLIﬁ u KOOpI[I/IHaTHLII\/'I MCTO

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTux y‘~I€6HI)IX npeamMcToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3ala4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHM TPUPOAHBIX H 06HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATHL TMPOABIICHHUEC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHUS
1 UYucia v BBIYUCICHHS
11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHH. J[eWCTBUS ¢ apupMEeTHUIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyc, KOCHMHYC W TaHITEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIICHUM
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-palMOHANTBHEIE ypaBHEHHS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHHUs
2.4 [Toka3zarenbHble U JOrapupMUUECcKre ypaBHEHHS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABESHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeenuTelIb MaTPULIbI
3 OyHKIUHU 1 TpaduKu

3.1 Oynkuus, crnocodbl 3ananus ¢yHkuuu. ['padux ¢yHkumuu. B3aummuo oOpaTHbIE




¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM Toka3ateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiicTBa  (pyHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (DYyHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBo, oniepaliy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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