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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3y4EHUS AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [IoCKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TmpH HM3YYEHHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB T'€OMETPUH, IpH
JIOKa3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIEMNOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajad4.

Ilens ocBoeHuss mporpaMmsel yuyeOHoro kypca «I'eomerpusi» Ha yriryOJa€HHOM YypOBHE —
pa3sBUTHE WHIUBHYalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
COCTABISIIONICH MpeaMeTHON obnactn «MaremaTnka W WHPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
JefcTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHEIMU 33/1a4aMU Kypca T€OMETPHUU Ha YTIyOJIEHHOM YPOBHE, PaCIINPSIFOIIUMHI
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TIEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHpoBaHHE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONWCHIBATH W HM3y4daTh pa3Hble SIBICHUS
OKpY’KaloIIero MHpa, 3HaHHe MOHATHHHOTO amnmapara mo paszzaeny «CrepeoMmeTpus» ydeOHOro
Kypca reoMeTpuH;

¢dbopMHpoBaHrE YMEHHsI BIIa/IETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (pHUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMylT W YMEHHE HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHHKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEITH;

q)OpMI/IPOBaHI/Ie IIOHUMaHUusA BO3MOXHOCTH AKCHUOMAaTUYECKOI'O IIOCTPOCHUA
MaTeMaTHYECKUX TEOpHil, (HopMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0KA3aTelIbCTB U aJFOPUTMOB pPEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKAa3aTEJIbHbIE pPAaCCYXKIEHUS B XOAE pEeLICHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPAaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKJICHUM U POJIM aKCUOMATHKH B IPOBEACHUU JACTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHUS], HHTEpECa K U3y4EHUIO T€OMETPUH;

(dopmupoBaHue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PpEaJIbHBbIX CHUTYallU, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

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 y4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TogaM 00y4YeHus, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyID CHUCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXKIY OOMMM M MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NapaliebHble U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHO€ MW LEHTpAJIBHOE
IPOEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEHN: NapauleibHbIEe INIOCKOCTH,
CBOICTBA MapaIeNIbHBIX TuIOcKocTer. [IpocTeiie npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
I10CKOCTH. OpTOroHainbHOE MpOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH, MPOEKIMS (PUTYPBHI HA IIIOCKOCTb.
IlepneH AUKYIAPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIEHIUKYIIPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli M MHOrOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrompHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKA3P U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
IIPABWJIBHOM NMUPaMUbI, TEOPEMA O IIOMAAN YCCUEHHON MUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesIeNuIena, CUMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

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



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMH BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[TonsiTus: UMAMHIPUYECKAas IIOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTb, CgepuyecKas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUEHHBIN
KOoHYc, cdepa, map. BzaumHoe pacrnonoxxkeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0ockocTu. Pa3Béprka unnuHapa u konyca. CuMmmerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALCHHUSI.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXEHHs. [IpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopimHaTHO-BEKTOPHBIM MeTON MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmme
CBOICTBa JABW)KEHUH. Buabl ABM)KEHMI: MapajuieNbHBIA INEPEHOC, LEHTpajdbHasi CHUMMETpHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxknaHckoe BOCIIMTAHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUIMCKOM MaTreéMaTUKH, IEHHOCTHOE OTHOULIEHWE K JIOCTUKEHUSIM POCCUMCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapona, CcHOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUYECKUE 3HAHUS B HHTEPECcax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bU3HYIECKOe COBEPIIICHCTBOBAHUE MPH 3aHITHSIX CIIOPTHUBHO-030POBUTEIBHON IEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu30BBIBATH 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 BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  DKOJIOTHYECKOW KYJbTYphl, TNMOHUMAHWE BIHWSHUS COIMAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs peleHus 3a7ad B 00JIaCTH OKpY)KAIoMIeH Cpe/bl, TUIAHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEMAaTUYECKOH HAyKH Kak CQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCT MHIUBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITHUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACIICHUS MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHULATeNIbHbIC, eAMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABHUIaTh MPCAIIOIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  DPA3JIMYHBIX  THUIOB, aHAJIW3UPOBATD,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOAY pCelICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHbeI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXICHUAMH APYIrux YYaCTHHKOB AMajiora, O6Hapy7KI/IBaTI> pasiiniuc U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 33/7a4 Npe3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysbTaTa PeHIeHNs MaTeMaTHIECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TMpPH PEIICHUH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE peE3yJbTaTa IEIM U YCIOBHSAM, OOBICHATH TPHYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW paOdOTHI TpH
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmlpeenaTh BUABI padoT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (popmax paboTel (0OCYkIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMH KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
TreOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOO/IIHO OIEpPHPOBATh IOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMH METOJAMH, BBIOIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIAITh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JI0Ka3aTeNIbCTBO MAaTeMAaTHYEeCKUX OTHOIICHWH M HaXOXKICHUE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIEKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETHpPOBaTh  HMHpOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIe CUTYAIMH, TPUMEHITh U3YYSHHBIE MOHSATHS B IMPOIECCEe MOMCKA PEIICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TeOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiat MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPUYECKUX BEINYHH;

UMETh TPEICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHON
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHHIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATh B3aUMHOE PACIOJI0KEHUE cPephl U MIO0CKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOZHO OMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C KOMOMHALIUSAMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

u300paxarh W3ydaeMble (DUTYPBI, BBINONHITH (BBIHOCHBIC) IUIOCKHE YEPTSIKH U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEACTaBICHHYIO Ha YepTekax Hu
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

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

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITIOJHATh M300pakKeHHUsT MHOTOTPAHHUKOB M TeNl BpallleHUs MpH MapalieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYISIPHO OCH), CEUeHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIINE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

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

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEeOMETpHUYeCKHEe (aKThl JUISI PEIICHUS CTePEOMETPUYCCKUX 3aj1ad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CHCTEMBI TIPU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



¢ [PUMCHATH IOJYUCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce IOUCKAa pEHICHHS MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;

® JWMETh TNPEJICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU KaK COCTaBHOU
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

PEAJIMBALIUA BOCIIMTATEJIBHOI'O IOTEHIHHUAJIA YPOKA PEAJIM3YETCAA
YEPE3:

® YCTaHOBJICHHME JOBEPUTEJIbHBIX OTHOLICHUH MEX/1y YUUTEJIEM U €r0 YUYeHUKaMU,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYaIIUMUCS TpeOOBaHUN U POCHO
yUUTENs, IPUBJICYCHUIO UX BHUMAaHUA K 00CyX/1aeMoii Ha ypoke HH(opMaIu,
AKTUBU3AIMH UX [TO3HABATEIbHOM JeSTEIbHOCTH;

e 10OYyXAECHUE IKOJIBHUKOB COOJIOAATh Ha YPOKE OOIIETIPUHATHIE HOPMBI TTOBEJICHHS,
npaBuiia OOIIEHHUS CO CTapIIUMHU (YUYUTEISIMH) M CBEPCTHUKAMU (00yJaroIuMuUcst),
HOPUHIUIBI Y4eOHOH TUCIUILIMHBI U CAMOOPIaHU3aliHY;

® [pUBJCYCHHE BHUMAHU IIKOJHFHUKOB K IEHHOCTHOMY aCIEeKTy N3Y4aeMbIX Ha yPOKax
SIBJICHHUI, OpraHU3aIys X padoThI C TOTy4aeMOl Ha YPOKE COIMAIbHO 3HAYNMOM
uHpopMalreil — THUIIMUPOBaHUE ee 00CYKACHNUs, BBICKA3bIBAaHUS YYAIIUMUCS CBOETO
MHEHHS 110 €€ MOBOTY, BHIPAOOTKH CBOETO K HEW OTHOIIICHMUS,

®  UCMOJb30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH CO/IepKaHUsl yueOHOro mpeaMera
yepe3 JIEMOHCTPALUIO IETSIM IPUMEPOB OTBETCTBEHHOT0, I'PAXkJTAHCKOT'O TIOBEACHN,
MPOSIBJICHUS YEJIOBEKOIO0US M 100pOCEPACUHOCTH, Yepe3 M0 100p COOTBETCTBYIOLINX
TEKCTOB JJIsl UTE€HUSI, 3a]a4 /ISl peIeHUs], TPOOJEMHBIX CUTYalMH I 00CYKJIeHHs B
KJIacce;

® [IPUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (OPM pabOTHI yyalluXcs: HHTEIUIEKTYaIbHbIX,
JIENIOBBIX, CUTYallMOHHBIX UTP, CTUMYJIUPYIOLIMX MTO3HABATEIbHYIO MOTHUBALIUIO
MIKOJBHUKOB; AUCKYCCHIA, KOTOPBIE JAIOT yYaIIUMCs BO3MOKHOCTh IPUOOPECTH OIBIT
BE/ICHUSI KOHCTPYKTHUBHOI'O IUAJIOra; TPYIIOBOM paboThl MM pabOThI B Tapax, KOTOpPhIE
ydaT OIKOJIFHUKOB KOMaHIHOW padoTe M B3aMMOJICHCTBHIO C APYTHMH JICTHMHU;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE TOMOTal0T MOAEP>KaTh MOTHBALIHIO
JeTelt K MOJIY4YeHHUIO 3HAaHUH, HaJTa)KUBAHUIO TTO3UTHUBHBIX MEKITMYHOCTHBIX OTHOIICHUH
B KJIacce, MOMOTAI0T YCTAaHOBIICHHUIO TOOPOXKEIaTeIbHON aTMOC(hephl BO BpeMs yPOKa;

e OpraHuzanuio medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX
yUYaIIUXCsl HaJl UX HEYCMEBAIOIINMH OJHOKIACCHUKAMHU, AFOIIETo IKOJIbHUKAM
COLMAJIBHO 3HAYMMBII OMBIT COTPYJHUYECTBA U B3aUMHOMN MTOMOIIIH;

® VHUIIMAPOBAHUE U TOJJICPIKKY HCCIIEOBATENBCKOM EITETFHOCTH IIKOJFHIKOB B
paMKax pealn3alnyui IMA UHINBUAYATBHBIX U TPYIITOBBIX UCCIIEAOBATEILCKUX MTPOEKTOB,
YTO JACT MIKOJbHUKAM BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS
TEOPETHYECKOU MPOOIEMbI, HABBIK TCHEPUPOBAHUS U 0(DOPMIICHHS] COOCTBEHHBIX HJICH,
HaBBIK YBOKUTEIHFHOTO OTHOLICHUS K UY)KUM HIesIM, 0(DOPMIIEHHBIM B paboTax APYrux
ucciieloBaTesel, HaBbIK MyOJIMYHOTO BBICTYIUIEHHUS IIEpes ayJUTOPUEH,
apryMEHTHPOBAHUS M OTCTAaUBAHMsI CBOCH TOUYKHU 3PEHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONINecs IIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxenue nepeceueHus NOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEUeHUH pa3HBIMU [[BETAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus noIydeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHnil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moryueHHbIX
m1ockocTel. PackpammBaHue NOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIIMBAIOMIMXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeHny JIByX MnapajiesbHbIX
IIJIOCKOCTEM TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUN ITPSIMOM C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CaoiicTBa Ky0a U MPSMOYTOJIHBHOTO
napajuleJienune1a

41 Brruucrienue JUIiiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD NPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CyleCTBOBAaHUU U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InmockocT U nepreHINKYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 [lepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

48 [Tepnennukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mMpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKYIApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBbI C IIOMOILBIO
OPTOTOHAJIBHOMN MPOEKINH
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETpPHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MN3MEHEHUE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKAY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIAPHOCTH IIIIOCKOCTEH;
TeopeMa O IMPSAMOM NEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
HU3MEPEHMS, CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a U CIeJCTBUE U3 Heé

71

72

CTepeOMeTpI/I‘{eCKHC " INPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPSAMBIX W IIIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUECCA TTPSAMBIC,
apaJiyICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CKPEIIMBAIOIINUMUCS MPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIila

77 DneMeHThI ChepUIEeCKON TeOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHast pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80 [Inpamna. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napainenenunen, NpsMOyroJIbHbINA
napajuienenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KontponsHas pabora "MHOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOHN IIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsIbHAs paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NMPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEINHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEYeHUS

20 [TapannensHbie MPSMBbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa MIOCKOCTBIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUMKCHU S

FCOMeTpI/I"IeCKI/IC 3al1a4i Ha IIPUMCHCHUC
JABUIKCHUA

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o6maromiee noropenue 11 mousTuii u
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsIbHas paboTa

95

96

[ToBTOpEeHUEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Mepsznsk A.I'., Homuposckuii JI.A., [Toaskor B.M./ Ilox pen. Ilononsckoro B.E.
Martemaruka. ['eometpus. 10 kinacc. YueOuuk. YrayOnéHHbIN ypoBEeHb
Mepzmsik A.I'., Homuposckuii JI.A., ITonsaxkoB B.M./ ITox pexn. [Togonsckoro B.E.

Marematuka. ['eomerpus. 11 kinacc. YueOHuk. YrayOnéHHbI ypoBEHb

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

['eomeTpus. 10 kiacc. YriayOneHHslld ypoBeHb. Metoaundeckoe nmocooue (E.B.
byuko, A.I'. Mepansk, B.b. Tlononckuit, M.C. Skup)

I'eomerpus. 11 knacc. YroyOneHHslil yposeHb. Metoauueckoe nocooue (E.B.

byuko, A.I'. Mep3isik, B.b. ITononckuii, M.C. Skup)

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
HNHTEPHET
http://www.fipi.ru/

http://resh.edu.ru/
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