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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiseTcsl OJHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpelHEro oOIiero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3YUEHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHUX YTBEP)KIACHUH IIPU PpELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIAaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilens ocBoenus mporpammbl yueOHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYyYaromMXCsl TPU W3YYCHHUH TE€OMETPUH, Kak
cocTaBJIAOLIeH NpeaMeTHON obOnactu «MaremaTnka M MHGOpMaTHKa» depe3 oOecleyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crielu(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOIO MpPOo(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMU 337a4aMU Kypca F€OMETpUH Ha YIiayOJIEHHOM YPOBHE, PaCHIMPSAIOLIMMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacllupeHHe NPEACTaBICHHUs O TEOMETPUM KakK YacTd MHUPOBOH KYyJIbTYpHl U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBS3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHUE MPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEeMaTUYECKUX MOJENSAX, II03BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIero MHUpa, 3HaHHe NOHATHHHOrO ammapara 1o paszaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHUE YMEHUS BJIaleTh OCHOBHBIMU MOHATUSAMH O POCTPAHCTBEHHBIX (QUTypax U
UX OCHOBHBIMH CBOWCTBAaMH, 3HAHUE TeopeM, (OpMysI W yMEHHE HX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHNS 3a/1ay;

(dbopMUpOBaHHE YMEHHsSI pPACIIO3HABaTh Ha 4YepTexax, MOJEISIX M B PEATbHOM MHPE
MHOTOTPaHHMKH U Te€Ja BPAIEHUsI, KOHCTPYHMPOBATh T€OMETPUUECKUE MOEIIN;

dbopMupoBanue MOHUMaHUS BO3MOYKHOCTH aKCHOMaTHYECKOT 0 MOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMUpOBaHHE MOHMMAHHs POJM AKCMOMATHKM IPHU IPOBEIACHUU
pacCyXIeHHUI;

dopmMHupoBaHHE yMEHUS BIAJETh METOJAMH JI0OKa3aTEeIbCTB M aJITOPUTMOB pPELICHMS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTeJIbHbIE PACCY)KIEHUS B XOAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
IpPEJCTaBICHUsT O HEOoOXOJUMOCTU JIOKa3aTeIbCTB IpPU OOOCHOBAaHMU MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEN
o0yyaroImuxcs, MO3HABATEIIbHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUSI, UHTEpeca K U3YYEHHUIO T€OMETPHH;

dopmupoBaHne (QYHKIIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAaHTHOH T'€OMETPUHM: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYALMSX W MPU U3YUYEHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTENbHBIMU JIMHUAMHU yueOHOTOo Kypca «['eomeTtpus» B 10—11 kmaccax
aBisitoTes: «lIpsiMble M UIOCKOCTH B IpocTpaHcTBe», «MHororpanHukm», «Tena BpameHUs»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMEThb ONEPUPOBATH MOHATHAMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO



BCEM COJCpXKATENbHBIM JIHHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSM, HO W MO ToJaM OOydYCHHS.
Cognepxanne 00pa3oBaHWs, COOTBETCTBYIONIEE TNPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
DdenepanbHOil pabovell MPOrpamMMbl, pacpeAeIEHHBIM 110 ToAaM O0yUYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
o0pamaguch HEOMHOKPATHO. JTO IMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMU
MOHSITUSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIOJICHUEM MPHUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPUYECKHUX
MPEJICTABICHUA O0YyYarouXcs, paciupsis U yrayomss e€, odpa3ys MpoYHbIe MHOXKECTBCHHBIE
CBSI3H.

[Tepexo1 kK U3YYCHHUIO TE€OMETPUH HA YTITyOJIEHHOM YPOBHE MMO3BOJISIET:

co3/aTh YCIOBHS JUis JU(QEpeHIanud OO0y4eHUs, IMOCTPOCHUS WHIMBHIYaTbHBIX
o0pa3oBaTeNbHBIX  MpPOTpaMM,  OOECHEYHUTh  YIUIYOJEHHOE  W3yYeHHE  TeOMETPUH
KaK COCTaBJISIONIEH yaeOHOro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYArOMMXCs K MPOJODKCHHUIO M3YYCHHS] MaTeMaTUKH C Y4ETOM BhIOOpa
Oyayuied mpodeccun, odecreyrnBasi MPEEMCTBEHHOCTh MEXKAY OOMIMM U TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha usyuenue ydeOHoro kypca «I'eomeTpusi» Ha yriiyOja€HHOM ypoBHe oTBomutcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIe TIOHATUS cTepeoMeTpun. Touka, npsMas, MI0CKOCTh, MPOCcTpaHCTBO. [loHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MTapauIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpemnBarOmuxcs NpsaMbIX. [lapannenbHOCTs IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApPAJUICIBHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEIBHOCTh NPSMOM M IUIOCKOCTH. IlapamnensHoe M IEHTpanbHOE
poeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMA B IPOCTpaHCTBE. llapaynenbHOCTh INIOCKOCTEN: NapajljiesIbHbIE IIOCKOCTH,
CBOMCTBA MapayieNbHbIX IIockocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETpadip, NapAJIIENIEeNNIE], TIOCTPOECHNE CEYEHU .

[lepnieHAUKYIAPHOCTE OPSIMOM M IUIOCKOCTH:  NEPHEHAMKYJISAPHBIE TPSMBIE B
IPOCTPAHCTBE, TMpsIMblEe NapauleJIbHbIE M MEPHEHIUKYISPHbIE K IUIOCKOCTH, IpPHU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON MEPHEHINUKYISIPHON
MII0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKynsap U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPhI HA TUIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUTOCKocTel. Teopema
0 TpEX MEePIEeHIUKYIIApax.

VYTI1Bl B IPOCTPAHCTBE: YTOJI MEXKY IPSIMOM M IUNIOCKOCTBIO, IBYTPAHHBIA YIOJI, IMHEHHBIN
yroJl JABYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsele yribl. CBONMCTBAa IUIOCKMX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YyIJIa.

MHoOrorpaHHuKu

Bunel MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. Ilpumsma: n-yrompHas mnpusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN TNapajulelienunel W ero cBoicTBa. Kparuaiimme moyTM Ha HOBEPXHOCTH



MHororpanHuka. Teopema Diinepa. IIpoctpancrBennass teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CoiicTBa pédep U OOKOBBIX I'paHel
IIpaBUIBHOM IUpamubl. [IpaBuiibHBIE MHOTOIpaHHUKH: IPAaBHIIbHAs IPU3Ma W IIpaBUIIbHAs
nupamua, NpaBuiIbHas TPEyrojbHas MUpaMKIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3IP, NOACKAdAP U UKOCADIP.

Bbruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEéOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U IHOBEPXHOCTH
IIPaBUJILHOM IUPAMMJIBI, TEOPEMA O IUIOIIAIHA YCEYEHHOU MMPAMHU/IBI.

CuMMeTpuss B TPOCTPAHCTBE. OJIEMEHTHl CUMMETPHUH IIPAaBHJIbHBIX MHOIOTPaHHHMKOB.
CumMerpusi B MpPaBUIBHOM MHOIOIPDAHHUKE: CHUMMETpHUS IapajulesIenuIeaa, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE W IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BekTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [lonaTtne komiuianapusle BeKTOpsl. IIpu3Hak koMIuianapHoCTH
TpEX BeKTOpoB. lIpaBuio mapamnenenunena. Teopema O pPa3IOKEHHMH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopaMm. lIpsAmoyrosbHas cucremMa KOOpAUMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOe IPOU3BEJECHUE BEKTOPOB.

11 KJIIACC

Tesa BpaueHus

[ToHATHSA: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKash IIOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, OOpasyromue mnoBepxHocTed. Tena BpalleHus:: LUIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. U300paxkeHne Ten BpallleHUs Ha MIIOCKOCTU. Pa3BépTka nunuHapa u konyca. CummeTpus
cdepsl U mapa.

O6béM. OcHoBHblEe cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME MNPSAMOYTOJIBHOTO
napajjenenunena U cieactsus u3 He€. OO0bEM NpsSAMOM M HAKIOHHOM NPHU3MBI, IHIUHIpPA,
nupaMuiel 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOuHammu Ten BpalieHuss M MHOrorpaHHukoB. Ilpu3ma, BhnucaHHas B IMIUHID,
onucaHHas okoisio IpunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILEHHUS.

[Tnomanbs MOBEPXHOCTH LMIUHIApA, KOHYca, momanb chepsl u e€ vacteil. [lomobue B
npoctpancTtBe. OtHomeHue 0O0BEMOB, TMIIOMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue monodusi, romoreTusi. PemieHue 3aaad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEepEOMETPUYECKIX METOJIOB.

[ToctpoeHne ceueHuii MHOTOTPAHHMKOB W TEI BpaUICHMs: CEUEHHUS LMIMHApA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyieibHble OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CIIEOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEN MIOCKOCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexkTops!l B pocTpancTBe. Onepanuu Hal BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHd. IIpsmoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpHU
pELIEHNN TEOMETPUUYECKUX 3a/1ay.



J/IBH2KeHHs B IPOCTPAHCTBE

JBwxkenuss mpoctpancTtBa. Otobpaxenus. J[BwkeHus u paBeHCcTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIM IEPEHOC, LEHTPAIbHAST CUMMETpUS,
3epKaJIbHasi CUMMETpPHsI, IOBOPOT BOKPYT npsaAMoil. [IpeobpazoBanus nogobus. [Ipsmas u cepa
Ditnepa.
IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJEHHBINA YPOBEHbB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOYyYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUIMCKOrO OOIIECTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHHUM, NpoOLenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aUMOACHCTBOBATH C COIMAIbHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIIUSAMU U HA3HAUCHUEM;

2) NAaTPHOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOIIJIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K JOCTHUXKEHUSM POCCHMCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTHYecKOe BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHE K  MHUpPY, BKJIIOUasg  JCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWH, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BOCNUTAHUE:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3I0pPOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3HuecKas akKTHBHOCTB),
(du3nyecKoe COBEPILIEHCTBOBAHUE ITPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHHOCTHIO;

6) Tpy10BO€ BOCTIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOJIO0US, UHTEPEC K pa3IudHbIM chepam
npoecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKoMy o0Opa3oBaHUIO U
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpaBIeHHOCTH;

7) 3K0JIOTHYECKOE BOCTIMTAHME:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYAbTYpbl, MOHUMAHUE BIHMSHHS COLUAIHHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapaKkTepa  JKOJOTHMYECKHX  MpoOjeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajjad B 00JacTU OKPY’KaloUeil cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:



c()OPMUPOBAHHOCTh ~MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MAaTeMaTH4eCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MaTEMaTUUYECKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKU MaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAY MOHATUAMHU, (OpPMYTUPOBATH ONPEACICHUS  MOHSATHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHus u
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MNPEOOPA3OBHIBATH CYKICHHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpedHs B (haKTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yaraTb KPUTEPUU U BBISBIICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJAMTH CAMOCTOSITEJIHO JI0KAa3aTeJIbCTBA MATEMAaTUYECKUX YTBEP:KJIECHUU (IIpsIMblEe U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIbI;

BbIOMpaTh CcHocoO peueHus ydyeOHOW 3ajaud (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUNA MHCTPYMEHT MO3HAHUs, (POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SIBJICHHS, IPOLECcCca, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh 00OOIIEHNS U BBIBOJABI MO PE3yNbTaTaM MPOBEAEHHOTO
HaOJI0IeHUs, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHN;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUraTh MPEIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIUK, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC M IS
pELIeHUs 3a1a4H;

BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB PA3IUYHBIX  THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(MOpMAILIMIO, TMPEACTaBIATH €€ B  pasIuuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTH HHGPOpPMALMM 1O  CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.



KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYKIACHUA B COOTBCTCTBHUM C YCIIOBUAMH U LCIISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCHMEHHBIX
TCKCTAX, JaBaTb IMOJACHCHHUA II0 XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yibTar;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBIE HAa MOMCK PELICHMs, CONOCTAaBJIATH CBOU
CYXJIEHUS C CYKACHUSMHU JPYrUX YYaCTHHKOB JWANOTa, OOHAPY)KUBATh Pa3IM4YHe M CXOJICTBO
HO3ULIUH, B KOPPEKTHOU (opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHUS;

MNPpEACTaBJIATL PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBaHHA, IPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHMs € Y4€TOM 3aJad Ipe3eHTaluu MU
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBIIATh IUIAH, aJTOPUTM pEIICHUS 3a/Jayd, BBIOMPATH CIOCOO pelIeHUs ¢ y4&ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIQ/IETh HABBIKAMU MO3HABATEIHHOW PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJCTh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa pelieHus MaTeMaTHUeCKON 3a1auu;

MpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU PEHICHUM 33/7a4d, BHOCHTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM, OOBACHATh NPUUNHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATENILHOCTH, HAXOAUTh OIIMOKY, JaBaTh OILEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIBHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYAIbHONH pabOThl MpH
pelieHMH y4eOHBIX 3a/1a4, NPUHUMATh I1€JIb COBMECTHOH JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, pacrpeaeisiTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh
npolece 1 pe3yabTaT padoThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXkneHHs, OOMEH MHEHHUM, «MO3TOBBIE
IITYPMBI» U HHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYTMMM 4I€HaMHU KOMAaH/bl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

HPEAMETHBIE PE3YJIbTATHI

K konmy 10 ky1acca o0yyaromuiicss HAyYUuTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPHH TIPHU PEUICHUH 33a4 U
MIPOBEICHUN MaTEMAaTUUYECKUX PACCYKIACHUII;

e TIPUMEHSTH aKCHOMBI CTEPEOMETPUH M CJICJICTBUSI U3 HUX MPHU PEIICHUH T€OMETPHUIECKUX
3aa4;



KJIacCu(UIMPOBaTh B3aUMHOE PACIOJIOXKEHHUE MPSAMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B TIPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBS3aHHBIMH C YIJaMH B NPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOZHO pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TIpU3Ma, HHpaMHIA,
IPSIMOYTOJIBHBIN Mapajuiesnenumnen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOJTHO OIEPHUPOBATH MOHSATHUAMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MApaIeIbHOE, EHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHpPOBaHUE (UTYp HA
IUIOCKOCTB, BBITOJIHATH H300pakeHHsT (PUTYpP Ha IJIOCKOCTH;

CTPOUTH CEUCHHsI MHOTOTPAaHHUKOB Pa3JIMYHBIMH METOJAMHU, BBIOJIHATH (BBIHOCHBIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BU] CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOIIAIM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpu3Ma, NHpamMHia),
Te€OMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATH MOHATHUSMH: CHMMETPUS B IPOCTPAHCTBE, IEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpAaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH,

pemiate 3aJa4d Ha JIOKAa3aTelIbCTBO MAaTEMaTW4YeCKMX OTHOLICHWH M HaXOXKICHUE
T€OMETPUYECKUX  BEIIMYMH, [PUMEHSS  W3BECTHBIE  METOABl TIpPU  PEIICHUH
MaTEeMaTUYECKUX 3a/1a4 NOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

OPUMEHATh MPOCTEUIINE TMPOTPaMMHBIE CPEJICTBA U DIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHHH CTEPEOMETPUYCCKHX 3a/1a4;

U3BJICKATh, IPEOOPA30BHIBATH M UHTEPIPETUPOBATh MHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTekKax U PUCYHKAX;

NPUMEHSTH MOJTyYeHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAIM3UPOBATh peaibHbIC
CUTyallud, TPUMEHITh HU3y4eHHbIE TMOHATHA B IMpolecce IOUMCKAa  pPEeLIeHUs
MaTeMaTHYeCKu cHOpMYyITUPOBAHHON MTPOOIEMBI, MOJEIIMPOBATh PEATbHBIE CUTYalluH Ha
A3bIKE TEOMETPHUM, HCCIeNoBaTh IOCTPOEHHbIE MOJEIM C  HCIOJIb30BAHUEM
TeOMETPUYECKUX TIOHSATHI M TEOpeM, anmapaTa anreOpbl, penars MpakKTHYeCcKue 3a1a4H,
CBSI3aHHBIE C HAX0XKJICHMEM T€OMETPUUYECKUX BEJIINYMH;

UMETh TPECTaBICHUs 00 OCHOBHBIX dTAlax Pa3BUTHI T'€OMETPHH KaK COCTaBHOM 4acTh
byHaaMeHTa pa3BUTHsI TEXHOJIOTHUIA.

K xoniy 11 kiacca o0yyaromuiicss HayquTCs:

CBOOOJTHO ONEPUPOBATh TMOHSATHSAMH, CBS3aHHBIMH C IHUJIHMHIPUYECKOH, KOHHUECKOUW U
chepruiecKoil MOBEPXHOCTSIMH, OOBSICHATE CIIOCOOBI TIOTYICHUS;

ONEpUPOBATH MOHATUSAMH, CBS3aHHBIMHU C TEJIaMHU BPALICHUS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Teja BpalleHus (IMIMHAP, KOHYC, cepa U map) U OOBIACHATH CIOCOOBI
TIOJTyYCHUS TEJl BPAIICHUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

BBIUUCIISITh BEIIMYMHBI JJIEMEHTOB MHOTOTPAHHHKOB W TeNl BpalIeHUs, OOBEMBI W
IUIOINAAM TTOBEPXHOCTEH MHOTOIPAaHHHKOB M TEJl BpAlllCHHs, F€OMETPHUUECKUX Tel C
npuMeHeHueM Gpopmyi;



CBOOOJTHO ONEpPUPOBATh MOHATHIMM, CBA3AHHBIMU C KOMOMHAIMSIMHM T€J BpAICHHUS H
MHOTI'OI'PaHHMKOB: MHOTOTPaHHMK, BIMCAaHHBIA B Cepy M OMMCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK UJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOILEHUS MEXAY IUIOIIAISMM IOBEPXHOCTEH M 00bEMaMM MOAOOHBIX
TeI;

n300pakaTb H3ydaemble (QUIypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXKH U3
PHCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALLCHHUS;

U3BJICKaTh, HHTEPIPETUPOBATH U MPE0OPa30BhIBATE MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpryYecKuX (PUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOTHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OIEPALMK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pewmiaTb T€OMETPUUYECKHE 3aJauyd Ha BbBIUMCIEHUE YIVIOB MEXIy HpPSAMBIMU MU
IUIOCKOCTSIMHM, BBIYUCICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a IIPH PELICHUH;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMHM, CBSI3aHHBIMH C JBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHU;

BBIMOJIHATh W300paKEHWsT MHOTOTPAHHMKOB W TeJl BpalleHHWs TNpPU THapaieTbHOM
nepeHoce, LEHTPAIbHOW CHUMMETpPHUH, 3€PKaJbHOW CHUMMETPHUH, IPU MOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00US;

CTPOUTBH CEUEHHSI MHOTOTPAHHUKOB U TeJl BPALLCHUs: CeUSHHsI LMIMHPA (TTapauieNbHO U
NEPIEHANKYIISIPHO OCH), CEYCHHsS KOHyca (mapajuielibHble OCHOBAHHIO M TPOXOJISIINE
yepes BEepIINHY), CeYeHHUs 11apa;

UCTIOJIB30BAaTh METOJBI IOCTPOEHUS CEYCHHMH: METOJ CIIEOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO]] IIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKACHUS;

OPUMEHATh TreoMeTpudeckue (akThl JUId pelieHHs CTEePeOMETPHUYECKUX  3ajad,
NPEIOIArafoIluX HECKOJIBKO MIATOB PEIICHUs, €CIH YCIOBHUS NPUMEHEHHs 3a/laHbl B
SIBHOM 1 HEesIBHOH (opme;

pemaTh 3agaydl Ha JIOKA3aTeNIbCTBO MAaTEMAaTHYECKHX OTHOIICHWA W HaXOXJICHUE
reOMEeTPUYECKUX BEIHYUH;

IPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPH
PELICHUH CTEePEOMETPUUECKUX 3a/1a4;

NPUMEHSTH MOJTyYeHHBIC 3HAHUS Ha TIPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh M OI[CHUBATH
peasbHble CUTYyallud, IPUMEHITh U3y4YE€HHbIE MTOHATHUS, TEOPEMBI, CBOMCTBA B Ipolecce
MIOWCKA pEIIeHUsT MaTeMaTH4ecKu C(hOpMyTUpOBaHHONH TPOOIEMBI, MOAEITHPOBATH
peasbHblE CUTYallMM Ha S3bIKE T'€OMETPHM, HCCIeI0BaTh IOCTPOCHHbIE MOJENIU C
UCTIOI30BaHUEM TEOMETPUYECKHUX TOHATHH W TeopeM, ammapaTta aireOphl, pemarb
NPaKTUYECKHE 3a7auil, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX BEIUYMH;

UMETh NPECTaBICHUsI 00 OCHOBHBIX JTAlax pa3BUTHs I€OMETPUH KaK COCTAaBHOW YaCTH
byHaamMeHTa pa3BUTHs TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHUe KosimyecTBO yacoB JJIeKTPOHHbIE
n/mo pas3/iesioB U TEM (uudpoBsble)
IpOTrpaMMbl obpasoBaTeJsbHble
pecypchl

Bcero | KonTposbHble | [IpakTuyeckue
paboThI paboThl




1 BBenenue B 23 1
CTepeoOMeTpPHUI0
2 BzaumHoe 6 1
pacroJsioxeHue
NpAMBIX B
NPOCTPAHCTBE
3 [lapasisiebHOCTD 8
NpAMBIX Y IIJIOCKOCTEN
B IPOCTPAHCTBE
4 [lepnieHAUKYJIAPHOCTD 25
NpAMBIX Y IIJIOCKOCTEN
B IPOCTPAHCTBE
5 YTrJibl ¥ pacCTOSIHUSA 16 1
6 MHororpaHHUKHU 7 1
7 BekTopenl B 12
NpPOCTPaHCTBE
8 [loBTOpEHUE, 5 2
0600IIeHHEe U
cucTeMaTu3anus
3HAaHUH
OBUIEE KOJIMYECTBO 102 6
YACOB I10 [TPO'PAMME
11 KIIACC
Ne HaumeHoBaHue KosinyecTBO 4acoB JJIeKTPOHHBIE
n/no pas3/esioB U TeEM Bcero | KonTtposbHble | [IpakTudeckue (uudpoBsle)
IporpaMMbl paboThl paboThl o6pa3oBaTesibHbIE
pecypchl
1 AHanuTuyeckas 15 1
reoMeTpus
2 [loBTOpEHME, 15 1
00600I1IeHHE U
cMcTeMaTu3alus
3HaHUU
3 061BéM 17 1
MHOTOrpaHHUKA
4 Tesia BpallleHUA 24 1
5 [Tnomanu 9 1
MOBEPXHOCTHU U
006'bEMBI KPYTJIbIX TeJ
6 JIBIDKEeHUS 5 1
7 [loBTOpEHUE, 17 2
0600I1IeHHE U
cMcTeMaTHu3alus
3HAaHUH
OBUIEE KOJIMYECTBO 102 8
YACOB I10 TIPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
‘ Ne ‘ Tema ypoka KoJsinyecTBO 4acoB ‘ JlaTa ‘ JJIEKTP ‘




U3y4yeHUs

OHHbIE
L1¢pos
ble
o6paso
BaTeJb
Hble
pecypc
bl

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

OcHOBHBIE IpaBUJIa
M300pakeHus Ha
PUCYHKE IJIOCKOCTH,
napaJijiebHbIX
NpsAMbIX (OTPE3KOB),
cepeJMHbI OTpe3Ka

[lousTusa
CTepeoOMeTpPHHU: TOUK],
npsimMasi, JI0CKOCTb,
IPOCTPAHCTBO.
OcHOBHbIe paBUJIa
M3006pakeHus Ha
pPUCYHKe MJIOCKOCTH,
napaJijiesbHbIX
npsiMbIX (OTpe3KOB),
cepe/IuHbI OTpe3Ka

[MouaTus:
nepecekarliyecsd
IJIOCKOCTH,
nepecekKarlyecs
npsiMasi v MJIOCKOCTh;
IOJIYIIPOCTPAHCTBO

[MousaTus:
nepecekarlIyecs
IJIOCKOCTH,
repecekarlyecs
npsiMasi v JIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHOTOrpaHHHUKHY,
H300pakeHHe
NPOCTEUIIUX
NPOCTPAHCTBEHHBIX
¢uryp,
HeCyleCTBYIOLIMX
00'bEKTOB

MHOTOrpaHHHUKY,
n300pakeHue
MPOCTEMNIINX
NPOCTPAHCTBEHHBIX

uryp,
Hecyu_[eCTBYIOLLU/IX




00BEKTOB

AKCHOMBI
CTEPEOMETPUH U
nepBble CAeACTBUSA U3
HUX

AKCHOMBI
CTEPEOMETPUH U
nepBble CAeACTBUS U3
HUX

AKCHOMBI
CTEepeoMeTPUH U
nepBble CAe/CTBUS U3
HuX. Cmoco6bl
3a/laHus NPSAMbIX U
IIJIOCKOCTEH B
IPOCTPAHCTRE.
0603HayeHHUs NPAMBIX
Y IIJIOCKOCTeH

10

N306pakeHue
CeYeHUU NMpaMU/bl,
Kyb6a ¥ IPU3MBbI,
KOTOpbIe NPOXOJAT
yepe3 ux péopa.
N306pakeHue
nepece4yeHUs1
NOJIyYeHHbIX
IIJIOCKOCTEH.
PackpamvBaHue
NOCTPOEHHbIX
CeYeHUM pa3HbIMHU
1|BETaMHU

11

N306pakeHue
CeYeHUU MMpPaMU/bl,
Ky0a U IPU3MBI,
KOTOpbIe NPOXOAAT
yepe3 ux pébpa.
N306pakeHue
nepecedyeHUs
NOJIyYeHHbIX
IIJIOCKOCTEH.
PackpamuBaHue
NOCTPOEHHbIX
CeYeHUU pa3HbIMHU
1|BETaMHU

12

N306pakeHue
CeYeHUH NMpaMu/ibl,
Ky6a ¥ NpU3MBblI,
KOTOpbIe NPOXOAAT
yepe3 ux pédpa.
N306pakeHue
nepecevyeHust




NOJIyYeHHbIX
IIJIOCKOCTEH,
PackpamuBaHue
MOCTPOEHHBIX
CeYeHUU pa3HbIMHU
IIBETaAMH

13

N306pakeHue
CeYeHUU MUpaMu/bl,
Ky6a ¥ IpU3MBblI,
KOTOpbIe IPOXOAAT
yepe3 ux péopa.
N306paxkeHue
nepecedyeHUs
NOJIyYeHHbIX
IJIOCKOCTEH.
PackpamvBaHue
NOCTPOEHHbIX
CeYeHUU pa3HbIMU
1 BETaMU

14

MeTop ciefoB AJis
MOCTPOEHHSI CEUEHUH

15

MeTo/ cief0B AJisl
MOCTPOEHUS CEYEHUH.
CBolicTBa
nepeceyeHu NpsAMbIX
Y IIJIOCKOCTeH

16

MeTo/ cien0B AJsl
MOCTPOEHUS CEYEHU .
CBoiicTBa
nepece4eHU NpAMbIX
U IIJIOCKOCTEMN

17

[locTpoeHue ceyeHU M
B IUpaMuze, Kyoe 1o
TpEéM TOYKaM Ha
pébpax. Co3gaHue
BBIHOCHBIX YepTeXeH
Y 3alMCh L1AaroB
NOCTPOEHUS

18

[locTpoeHue ceyeHU
B IUpaMuUze, Kybe 1no
TPEM TOYKaM Ha
pébpax. Co3gaHue
BbIHOCHBIX YepTexeHn
Y 3aIIUCh LIAroB
IIOCTPOEHUs

19

[locTpoeHue ceyeHUM
B IUpaMu/ze, Kyoe 1o
TpEéM TOYKaM Ha
pébpax. CosnaHue
BbIHOCHBIX YepTeXen
Y 3aMKCh LIAr0OB




IOCTPOEHHUS

20

[locTpoeHue ceueHuM
B IUpaMuze, Kyoe 1no
TpEM TOYKaM Ha
pébpax. Co3gaHue
BBIHOCHBIX YepTexXeu
Y 3alMCh LIAaroB
NOCTPOEHUS

21

[ToBTOpEHME
IJIAHUMETPUHU:
Teopema o
IPONOPLHAOHAIBHBIX
oTpeskax. [logobue
TPeyroJbHUKOB

22

[loBTOpEHUE
IIJIAaHUMEeTPUHU:
Teopema MeHenas.
PacueTsl B ceueHUAX
Ha BBIHOCHBIX
yepTexax. Uctopua
pa3BUTHUA
IJIAHUMETPHUHU U
CTEpeoOMeTpUH

23

KoHTpoJsibHas paboTa
"AKCHOMBI
CTepeoOMeTPHUH.
Ceyenuda"

24

BsanmHoe
pacnoJsioxeHue
NpAMBIX B
IIPOCTPAHCTBE.
CkpeluBamuyecs
npamele. [IpusHaku
CKpeLUBaoILUXCA
NpAMBIX.
[TapansiesibHbIE
npsMble B
IIPOCTPAHCTBE

25

TeopeMma o
CYylLLleCTBOBAaHUHU U
€IMHCTBEHHOCTH
NpsIMOH
napaJijieJIbHOU
JIAHHOM NPSIMOU,
MPOXOJsIIEN Yepes
TOYKY NPOCTPaHCTBa
U He JIexKalllel Ha
JAHHOW MpPSIMOM.
JlemMa o nepeceyeHUU
napaJijieJibHbIX
NPSAMbIX JIOCKOCTBIO




26

[TapansiesibHOCTB Tpex
npAMbIX. Teopema o
TPEX NnapasijieJibHbIX
npAMbIX. Teopema o
CKpeLUBaloILUXCA
IpAMBIX

27

[lTapannenbHoe
NPOEKTHUPOBAHHUE.
OcHOBHbIE CBOMCTBA
napaJijieJIbHOro
NpPOEKTUPOBAHHUS.
N306pakeHue pa3HbIX
¢uryp B
napaJijieJIbHOM
NpOEeKI U

28

[leHTpasibHasd
IIpOeKLUA. YToJ ¢
COHaIlpaBJIeHHBIMU
CTOpPOHaMHU. YroJ
MeX/y NIpsAMBbIMHU

29

3ajayu Ha
JI0Ka3aTeJbCTBO U
Hccie/loBaHue,
CBsI3aHHBbIE C
pacrnoJioKeHueM
NpsIMbIX B
NPOCTPAHCTBE

30

[lousaTus:
napaJijieJIbHOCTb
NpAMOM U IJIOCKOCTH
B IPOCTPAHCTBE.
[IpyusHak
napaJijieJIbHOCTH
NPSAAMOU U IJIOCKOCTH.
CBoricTBa
napaJijieJIbHOCTH
NPSAMOU U IJIOCKOCTHU

31

['eomeTpuyeckue
3a/la4yM Ha
BbIYMCJIEHUE U
Jl0Ka3aTeJIbCTBO,
CBAI3aHHbIE C
napaJije/IbHOCTbIO
NpAMBIX Y IIJIOCKOCTEN
B IPOCTPAHCTBE

32

[locTpoeHue ceyeHus,
NpOXOAAILEro yepes
JlaHHYIO0 PSMYI0 Ha
yepTexe U
napaJijieJibHOro
Jpyrou npsiMou.




PacyéT oTHOIIEHUN

33

[lapannenbHas
NpOoeKIys,
NpUMeHeHUe JJid
NOCTPOEHUS CeYEeHUN
Ky6a u
napaJiiesenuneza.
CBoricTBa
napaJiiesenunesa v
IPU3MBI

34

[TapansiesnibHbIE
IJIOCKOCTH. [IpU3Haku
napaJijieJIbHOCTH JBYX
MJIOCKOCTEN

35

TeopeMma o
napaJijieJIbHOCTH U
e/IMHCTBEHHOCTH
IJIOCKOCTH,
NIpOXOAfAILeH yepes
TOUKY, HE
NpUHaJJIeXKally o
JAHHOM IJIOCKOCTH U
C/e/ICTBHUS U3 HEé

36

CBolicTBa
napaJijieJIbHbIX
IIJIOCKOCTEH: O
napaJijieJIbHOCTH
NpSIMbIX TepecevyeHUst
NpH NepeceyeHuu
JIByX MapaJijieJIbHbIX
MJIOCKOCTEW TpeThbeu

37

CBoricTBa
napaJijieJIbHbIX
IJIOCKOCTEM: 06
OTpe3Kax
napaJiJieJIbHbIX
NPSMBIX,
3aKJIIOYEHHBIX MEXAY
napaJijieJbHbIMH
IIJIOCKOCTSIMH; O
nepeceyeHUr NpsAMOHN
C ByMA
napaJijieJIbHbIMU
IJIOCKOCTSIMU

38

[ToBTOpEHUE: TEOpPEMA
[ludaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHUE:
TPUTOHOMETPUS
PSAMOYTOJIBHOTO
TpeyroJibHUKA




40

CBoiicTBa Ky6a 1
PSIMOYT0JIbHOTO
napaJiesenuune/a

41

Briuucienue aAauH
OTPE3KOB B Kybe 1
NPAMOYTOJIbHOM

napaJijiesenuiese

42

[lepneHAUKYIAPHOCTH
NPAMOM U IJIOCKOCTH.
[Ipy3Hak
NeprneHUKyJIAPHOCTH
NpAMOM U IJIOCKOCTH

43

[lepneHAUKYIApPHOCTH
IPAMOM U IJIOCKOCTH.
[IpysHak
NeprneHAUKYJIAPHOCTH
NpAMOM M IJIOCKOCTH

44

TeopeMma o
CylLL,eCTBOBAaHUHU U
e/IMHCTBEHHOCTH
NpsIMOM, NpOXoAsien
yepe3 TOUYKY
NpPOCTPAHCTBA U
nepneH UKYJIsIPHOU K
IJIOCKOCTH

45

[ls1ockocTu M
neprneHauKyAsspHble
VM NpsIMble B
MHOTrOrpaHHMKaAX

46

[ls1ockocTu M
neprneH uKyJasspHbIe
MM NpsiMble B
MHOTOrpaHHUKaX

47

[lepnenguKkyaap v
HaKJIOHHAA.
[TocTpoeHue
neprneHUKyJsapa u3
TOYKH Ha NPAMYIO

48

[lepnenguKyaap v
HaKJIOHHAA.
[locTpoeHue
nepneHJUKyJspa U3
TOYKH Ha NPAMYIO

49

TeopeMa o Tpéx
neprneHAUKYIspax
(npsiMast u o6paTHasi)

50

TeopeMa o Tpéx
neprneHAUKYJIsgpax
(npsiMasi u o6paTHast)

51

Yron mexpy
CKpelIMBaIUMHUCH




NpAMBIMHA

52

[Touck
nepneHUKyJIsIPHbIX
NpPSIMbIX C TOMOIIbIO
neprneHauKyJISIPHBIX
IIJIOCKOCTEM

53

OpToroHasbHOE
IpOeKTUpPOBaHUeE

54

[locTpoeHue ceyeHnu
Ky0a, NpHU3Mbl,
NpaBUJbHOMN
nUpaMu/ibl C
MIOMOIIbIO
OpPTOrOHAJIbHOU
NpOeKI U

55

[TocTpoeHue ceyeHU
Ky6a, IpU3Mbl,
NpaBUJIbHOMN
NHUpPaMUJBI C
MOMOII[bIO
OpPTOrOHaJIbHOM
NPOEKIUU

56

CumMmeTpud B
IPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
[lnockoctu
CUMMeTpUH B
MHOTOIpaHHUKaxX

57

[IpyusHak
neprneHguKyJAsIpHOCTH
NpSIMOM U MJIOCKOCTH
KaK C/1eJICTBUE
CUMMEeTpUHU

58

[IpaBUJIbHBIE
MHOTOTPAaHHUKH.
PacyéT paccTossHUM OT
TOYKHU J10 MJIOCKOCTH

59

[IpaBUIbHBIE
MHOTI'OTPaHHUKHU.
PacuéT paccTtossHuM OT
TOYKHM /10 MIJIOCKOCTH

60

Croco6bl OMyCTUTh
neprneHUKYJIsSpbI:
CUMMETPHUS, CABUT
TOUYKHU 1O
napaJijieJ;ibHOH
NpsIMOU

61

CABUT 10
HelnapaJljieJibHOU
NpsIMOU, U3MEHEeHHe




pacCTOSIHUU

62

KoHTposibHas paboTa
"B3auMHoOe
pacnoJsio’keHue
NPSIMBIX U [IJIOCKOCTEH
B IPOCTpPaHCTBe"

63

[ToBTOpEHME: yTOI
MeX/ly NpsIMbIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETpPUS B
IPOU3BOJIbHOM
TPeyTroJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yroa
MeXAy
CKpeLUBaILUMUCA
NpAMBIMU B
IPOCTPAHCTBE

65

[eomeTpuyeckue
MEeTO/bl BIYHUCJIEHUS
yrja Mexzay NpsiMbIMHU
B MHOTOTpAaHHMKaX

66

JIByrpaHHbBI{ YTOJI.
CBOMCTBO JIMHEWHBIX
yIJIOB IBYTPAaHHOTO
yrJa

67

[lepnieHAUKYISIPHBIE
IJIoCKocTH. CBOMCTBaA
B3aMMHO
nepneHUKyJIsIPHbIX
IJIOCKOCTEH

68

[IpyusHak
neprneHguKyJAIpHOCTH
MJIOCKOCTEW; TeopeMa
0 IpsAMOM
nepeceyeHUs ABYX
IJIOCKOCTEU
nepneHUKYyJIsIPHbIX
TpeTbeu NJI0CKOCTHU

69

[IpsaMoOyro/iIbHBIN
napaJiiesenuies;
Ky0; U3MepeHus,
CBOUCTBA
NpAMOYTOJIbHOTO
napaJjijiesienuneza

70

Teopema o guaroHasu
NPAMOYTOJIBHOTO
napaJsuiesienuieza u
cJleiICTBUE U3 Heé

71

CtepeoMmeTpuyeckue
Y IpUKJIaJiHble




3a/la4M, CBSI3aHHBIE CO
B3aUMHBIM
pacrnoJiokeHueM
NPSIMBIX U IIJIOCKOCTH

72

[loBTOpEHUE:
CKpelLlUBarIuecs
npsMble,
napaJijieJibHble
IJIOCKOCTH B
CTaHJapTHBIX
MHOTrOrpaHHUKaX

73

[Tapa mapasisiebHbIX
IIJIOCKOCTEN Ha
CKpeLUBaOIUXCS
NpPSIMBIX, PACCTOSIHUE
MEeXay
CKpeLUBaIUMUCS
NPSIMBIMH B IPOCTBIX
CUTYalUIX

74

PaccTosiHUE OT TOYKU
J10 TIJIOCKOCTH,
paccTosiHUe OT
NpsIMOM /10 MJIOCKOCTH

75

Beruucienue
pPacCTOAHUN MeXAY
CKpelMBaIUMHUCH
NPAMBIMU C IOMOLbIO
nepHneHUKyJISApHOU
IJIOCKOCTH

76

TpéxrpaHHbI# yroJ,
HepaBeHCTBa [/
TPeXIpaHHbIX YTJIOB.
Teopema [udaropa,
TeopeMbl KOCUHYCOB U
CUHYCOB /11
TPEXTPAHHOTO yIJIa

77

JJIEMEHTHI
chepuueckon
reoMeTpHHU:
reojieandeckyve JUHUU
Ha 3eMJie

78

KonTposibHas paboTta
"Yrabl ¥ paccTossHus"

79

CucreMmaTu3sanug
3HaHUU
"MHOrorpaHHUK U ero
3J1eMeHTHI"

80

[Tupamuga. Bussl
NUpaMUL.
[IpaBuibHasA
nupaMmuia




81

[Ipusma. [Ipamada u
HaKJIOHHAasA NPU3MBL.
[IpaBuIbHasg Npu3Ma

82

[Ipamon
napaJijiesienuies,
IpAMOYTOJIbHBIN
napaJiiesienunes;, Kyo

83

BrinykJiblie
MHOTOTPAaHHUKH.
Teopema Jiliepa

84

BeinykJiblie
MHOTOTPaHHUKH.
Teopema Jitiepa.
[IpaBubHBIE U
NoJIypaBUJIbHbIE
MHOTOTPaHHUKHU

85

KonTposbHas paborta
"MHOrorpaHHUKHU"

86

[ToHsATHE BeKTOpa Ha
IJIOCKOCTH U B
IPOCTPAHCTBE

87

CyMMa BEKTOpOB

88

Pa3HoCTb BEKTOpPOB

Uy

89

[IpaBuJio
napaJijiesenvnesia

90

YMHOxKeHMe BeKTopa
Ha YMCJIO

91

PassiokeHue BeKkTOpa
no 6asucy Tpéx
BEKTOpPOB, He
JiexKaluX B OJHOM
MJIOCKOCTH

92

CkasisipHOe
NPOU3BEJIEHUE

93

BeluuciieHue yria
MeX/y BEKTOpaMHU B
IIPOCTPAHCTBE

94

[IpocTenmue 3ana4u ¢
BEKTOpPaMH

95

[IpocTeimue 3agayu c
BEKTOpPaMH

96

[IpocTeniiuve 3aga4u ¢
BEKTOpaMM

97

[IpocTeniiuve 3aga4u ¢
BEKTOPaMH

98

0606111eH1e U
cUCTeMaTH3al U
3HaHUH

99

0060611eHHe U
cUCTeMaTH3al U
3HAaHUHU




100

HUTtorosaga
KOHTPOJIbHas paboTa

101

HTorosasn
KOHTpOJIbHas paboTa

102

0060611eH1E U
CUCTeMaTH3aIus
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME

102

11 KJIACC

Ne
n/mo

Tema ypoka

KosndecTBO 4YacoB

Bcero

KoHTpoJibHBIE
paboThI

[IpakTHYecKue
paboThI

JlaTta
HU3y4eHUs

JJIeKTpO
HHbIE
UG POBHI
e
o6pas3oBa
TeJIbHbIE

pecypcbl

[ToBTOpEHME TEMBI
"KoopauHaThbl
BEKTOpaA Ha
IJIOCKOCTH U B
npocTpaHcTBe"”

[ToBTOpEHME TEMBI
"CkasisipHOe
npou3BeJieHue
BEKTOpOB"

[ToBTOpEHME TEMBI

"BpryvciieHue yria

MeX/y BEKTOpaMH B
npoctpaHcTe”

[ToBTOpEHME TEMBI
"YpaBHeHuUEe
NpsSIMOH,
NpOXOAAILeH yepes
JBe TOYKHU"

YpaBHeHuUe
IIJIOCKOCTH,
HOpMaJib,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

YpaBHeHUe
MJIOCKOCTH,
HOpMaJib,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

BekTopHOe
IIpoU3BeJieHue

JIuHelHbIE




HepaBEeHCTBA,
JIUHEHHOoe
nporpaMMUpOBaHUE

JInHelHbIE
HEpPaBEHCTBA,
JuHelHOe
porpaMMHUpPOBaHHE

10

AHasiMTHYeCKHe
MeTOo/bl pacyéTa
yrJjia MeXxnay
NpsIMbIMU B
MHOTrOrpaHHUKaX

11

AHasiMTHYeCcKHe
MeTO/bl pacyéTa
yrJjia MeXxnay
IIJIOCKOCTSIMHU B
MHOTrOrpaHHUKaX

12

®opmysa
pacCcTOsIHUSA OT
TOYKHM 10 IJIOCKOCTH
B KOOp/IMHATaX

13

HaxoxngeHue
pacCTOSTHUU OT
TOYKH 10 IIJIOCKOCTHU
B Kybe

14

HaxoxngeHue
pPacCTOSTHUM OT
TOYKH [10 IJIOCKOCTH
B IPaBUJILHOU
nupamMuje

15

KoHnTpoJsibHasa
paboTa
"AHa/JUTUYeCKas
reometpus”

16

CeueHust
MHOTOTPaHHUKOB:
CTaHJapTHbIE
MHOTOrPaHHUKHU

17

CeyeHud
MHOTOrPaHHUKOB:
MeTO/], CJIe[JOB

18

CeyeHus
MHOTOrPAaHHUKOB:
CTaHJapTHbIE
IIJIOCKOCTH,
nepeceyeHus
NpSIMbIX U
IJIOCKOCTEH

19

[TapansienbHbIe
npsiMble U
IJIOCKOCTH:




IapaJijieJibHbI€
Ce4YEeHHUA

20

[TapansiesibHbIE
npsiMble U
NJIOCKOCTH: PacyéT
OTHOUIIEHUM

21

[lapannenbHbie
npsMble U
MJIOCKOCTH: YTJIbI
MeXAy
CKpelMBaIMMUCS
npsIMbIMU

22

[lepneHUKYISIPHbIE
npsiMble U
IIJIOCKOCTH:
CTaH/AapTHbIE APhI
nepneHUKyJAPHbIX
IIJIOCKOCTEH U
NPSIMBIX,
CUMMETpUHU
MHOTOTPAaHHUKOB

23

[lepnenguKyIApHbIE
npsAMble U
IIJIOCKOCTH: TeopeMa
0 Tpex
nepneHuKyJIsapax

24

[lepnieHAUKYISIpHBIE
npsiMble U
MJIOCKOCTH:
BbIUMCJIEHUS JIJIVH B
MHOTOTpaHHHMKaX

25

[loBTOpEHUE:
nJIoLAAH
MHOTOYTOJIbHUKOB,
bopmynbl s
IJIOIIa/leH,
Co06paXkeHUs
oA06ust

26

[ToBTOpEHME:
IJI0IAx
MHOT'0yTOJIbHUKOB,
bopmyibl A
IJIolafen,
coobpakeHus
MoJI06US

27

[ToBTOpEHUE:
nJI01aau
MHOTOYTOJIbHUKOB,
bopmyibl A5
IJIoIIaieH,
CO0OpaXKeHUs




oJl06HUs1

28

[Iomaay cedeHUN
MHOTOTPaHHUKOB:
10 A H
MIOBEPXHOCTEH,
paspe3aHus Ha
4acTH, COOOpaXKEeHHU S
noa06us

29

[lnomanu ceyeHUn
MHOTOrPaHHUKOB:
10 A H
MIOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH, COOOpaXKeHUS
o106 U

30

KoHTpoJsibHas
paboTa
"[loBTOpEHHUE:
MHOTOTPAaHHUKH,
ceyeHus
MHOTOrpaHHUKOB"

31

06BéM Tesa. 06beM
PsSIMOYTOJIbHOTO
napaJijiesienuneza

32

3ajgauu 06
yZIBOEHUHU Ky0a, 0
KBaJipaType Ky6a; o
TPHUCEKIUH yTJa

33

CTepeoMeTpHUECKHE
3a/]la4H, CBA3aHHbIE
Cc 06 bEMOM
IPSIMOYTOJIbHOTO
napaJiiesienunesa

34

[IpuknazHble
3a/la4H, CBA3aHHbIE
C BBIYHCJIEHUEM
06 béMa
IpAMOYT0JIbHOTO
napaJjuiejenuuesa

35

06bEM npsiMon
NPU3MbI

36

CtepeoMmeTpuyeckue
3a/la4M, CBA3aHHbIE
C BbIYMCJIEHUEM

06 bEMOB NPAMOK
IPU3MBbI

37

[IpuknagHbie
3a/la4yy, CBI3aHHbIE
C 06bEMOM NPSIMOU
IPU3MBI

38

Boeruucienue




06bEMOB TeJI C
MOMOIIbIO
oInpeze/IEHHOTO
HHTerpasia. 06 béM
HaKJIOHHOW NPU3MbI

39

BeiuucieHue
00'bEMOB TeJI C
MOMOL[bIO
oInpee/IEHHOTO
HHTerpasia. 06 bém
nHUpaMu/ibl

40

®opmysia 06bEMa
NUpaMUAbI.
OTHowEeHHe
06'beMOB IUPAMUJ, C
06UIHUM YTJI0M

41

®opmysia 06bEMa
NUpaMUAbI.
OTHoweHHe
006beMOB IUPaMUJ, C
06UIHUM YTJI0M

42

CtepeomeTpuyeckue
3a/,a4y, CBA3aHHbIE
c 06'béMaMu
HAaKJIOHHOMW IPU3MBI

43

CTepeoMeTpHUECKHE
3a/]la4H, CBA3aHHbIE
c 06 bEMaMHU
NHUPaMUJbI

44

[IpuksagHble
3a/la4yM 10 TeEME
"O6BéMbI TEN",
CBsI3aHHBIE C
00BbEMOM
HAKJIOHHOMW NPHU3MblI

45

[IpuknazHble
3a/1a44 110 TeEMe
"O6béMbI TEN",
CBsI3aHHBIE C
00 BbEMOM
NHUpaMu/ibl

46

[Ipumenenue
00BEMOB.
Beruucienue
pacCcToOsIHUSA [0
IJIOCKOCTH

47

KoHTpo/1bHaA
pa6oTta "O6bEM
MHOTrOrpaHHHUKA"

48

Huanaapudeckas
MOBEPXHOCTh,




ob6pasytoiue
LIUJIAHAPUYECKON
OBEPXHOCTH

49

Hunungp. [lpamon
KPYrOBOU LIUJIMHAD.
[Tnomaapb
IIOBEPXHOCTH
LUJIMHAPA

50

Konunueckas
MIOBEPXHOCTb,
ob6pasytoiue
KOHHUYECKOH
noBepxHocTH. KoHyc

51

CedeHHre KOHyCa
IJIOCKOCTBIO,
napaJijieJIbHON
IJIOCKOCTH
OCHOBaHHUs

52

Yceuy€HHBIN KOHYC.
H306paxxkeHue
KOHYCOB U
yCe4YEHHBIX KOHYCOB

53

[L1omagb 60K0BOH
MIOBEPXHOCTH U
ITOJTHOM
MIOBEPXHOCTH
KOHycCa

54

[L1omagb 60K0BOH
MIOBEPXHOCTH U
MMOJIHOM
MOBEPXHOCTH
KOHyca

55

CtepeomeTpuyeckue
3a/la4M Ha
Jl0Ka3aTeJbCTBO U
BbIYMCJIEHHE,
IIOCTPOEHUEM
ce4eHUM UJIUH/PA,
KOHyCa

56

CTtepeoMeTpuyecKre
3a/layM Ha
J10Ka3aTebCTBO U
BBIUHCJ/IEHHE,
MOCTPOEHUEM
CeYeHUH LUJIUHAPA,
KOHyca

57

[IpuknagHbie
3a/1a4H, CBA3aHHbIE
C LMJIMHAPOM

58

[IpuknagHbie
33/1a4H, CBA3aHHbIE




C LMJIMHAPOM

59

Cdepa u map

60

[lepeceyenue cpepnl
v mapac
IIJIOCKOCTBIO.
Kacanue mapa u
cdepbl MJI0CKOCTHIO.
By u usobpakeHue
mapa

61

[lepeceuenue chepnl
Y mapa c
IJIOCKOCTBIO.
Kacanue mapa u
chepbl MJIOCKOCTHIO.
Bug u usobpaxenue
mapa

62

YpaBHeHuUe chephl.
[lnomwanab chepbl u
eé yacreu

63

CumMeTpus chepbl
Y 1apa

64

CtepeomeTpuyeckue
3a/layy Ha
Jl0Ka3aTeJbCTBO U
BbIYHMCJIEHUE,
CBSI3aHHbIE CO
chepoil ¥ mapom,
NOCTPOEHUEM UX
CeyeHUH
IJIOCKOCTBIO

65

CtepeomeTpuyeckue
3aa4u Ha
Jl0Ka3aTeJbCTBO U
BbIUUCJIEHUE,
CBSI3aHHBIE CO
chepoii v mapom,
NOCTPOEHUEM UX
CeYeHUN
IJIOCKOCTBIO

66

[IpukagHble
3a/lauM, CBsI3aHHbIE
co cbepoi U Hapom

67

[ToBTOpEHUE:
OKPY>XHOCTb Ha
MJIOCKOCTH,
BBIYHCJIEHUS B
OKPY>XHOCTH,
CTaHJapTHbIE
MoJI06US

68

Pazin4yHbIe
KOMOWHAILUU TeJI




BpallleHUs U
MHOTOIPaHHUKOB

69

3ajay4Hu 110 TeMe
"Tenau
MOBEPXHOCTH
BpaujeHus"

70

3ajayu 1o TeMe
"Tenau
MOBEPXHOCTH
BpaleHusa"

71

KoHTposibHas
pab6ota "Tena u
NIOBEPXHOCTH
BpaljeHus"

72

06 bEM LUANHApPA.
Teopema 06 06'bEMe
npsAMOro LUJIMHApPA

73

Beruucienue
00'bEMOB TeJI C
MOMOLLBIO
onpesieJIEHHOT O
uHTerpaja. 06bémM
KOHyCa

74

[Tnomaau 60KOBOM U
MOJIHOH
MOBEPXHOCTH
KOHyca

75

CtepeomeTpuyeckue
3a/la4M, CBA3aHHbIE
C BbBIYMC/IEHUEM
00'bEMOB IIUIUHAPA,
KOHyca

76

[IpukagHble
3a/la4M 10 TeMe
"06bEMBI U
nJIoaau
NOBEPXHOCTEN Tes"

77

06béM mapa u
IIapOBOr0 CEKTOpa.
Teopema 06 06'bEMe
mapa. [lnomaab
cdepsl.
CtepeoMeTpHryeCcKue
3a/layi, CBsI3aHHbIE
C BBIYUCJTIEHHUEM
00'bEMOB 11apa,
IIIapOBOI'0 CErMeHTa
Y 11apOBOr0 CEKTOpa

78

[IpuknagHble
3a/layy 10 TeMe
"O6béMBI Tea",




CBsI3aHHBIE C
00'bEMOM LIAPA U
IJIOLA/AbI0 Chephl.
CooTHoOLIEHUs
MeXy IJI0oLaAsIMU
MOBEPXHOCTEUN U

00 bEMaMU
MOJ06HBIX TeJ

79

[Togo6HbIE TeNa B
NPOCTPAHCTRE.
M3MeHeHHe 06 bEMaA
NPy N0106H1HU.
CtepeomeTpuyecKue
3a/layi, CBsI3aHHbIE
C BbIYHCJIEHUEM
00'bEMOB TeJ U
IIomaaen
MIOBEPXHOCTEMN

80

KoHTposibHad
pa6orTa "[linowagu
IIOBEPXHOCTHU U
00 bEMBI KPYTJIbIX

TeJl

81

JIBr>KeHUs
NPOCTPaHCTBA.
OTobGparkeHUsl.
JIBU>KeHUs U
paBeHCTBO QUryp.
O6mue cBoOMCTBA
JBIDKEHUH

82

Bu bl ABUXKEHUU:
napaJsijieJibHbI
NepeHoc,

L eHTpaJibHas
CHUMMETpHUS,
3epKajibHas
CUMMeTpUS,
MOBOPOT BOKPYT
NpsSAMOU

83

[Ipeo6pa3oBaHus
nozno6us. [lpsamas u
chepa Jiepa

84

['eomeTpuyeckue
3a/ja4y Ha
IpUMeHeHUue
JBYDKEHUS

85

KoHTpo/ibHadA
paboTa "BekToOphbl B
npocTtpaHcTse”

86

0O6o61maroiee
nopTopeHue 11




MMOHSATHUH U METO/IOB
Kypca reoMeTpHUH
10-11 knaccos,
cucTeMaTH3aLus
3HAHUM:
"[lapanienbHOCTb
NpsSIMbIX U
IIJIOCKOCTEM B
npocTpaHcTBe”

87

0Oo6o06maroiiee
noBtopeHue 11
NOHSATHUN U METO/I0B
Kypca reoMeTpuHu
10-11 ks1accos,
cucTeMaTH3alus
3HaHUU: "BeKTOpHI B
npocTpaHcTse”

88

0Oo6o6maroiiee
noBtopeHue 11
NOHSATHUN U METOZI0B
Kypca reoMeTpUHu
10-11 kJs1accos,
cucTeMaTH3alus
3HaHUU: "BeKTOpHI B
npocTpaHcTse”

89

0Oo6o6maroiiee
noBtopeHue 11
IMOHATHUH U METO/IOB
Kypca reoMmeTpuu
10-11 knaccos,
CHCTeMaTH3alus
3HaHuM: "O6beM
MHOTOIpaHHHUKA"

90

0O6o6maroiiee
nosropeHue 11
IMOHATHUH U METO/IOB
Kypca reoMmeTpuu
10-11 knaccos,
CHCTeMaTH3alus
3HaHUU: "O6beM
MHOTOIpaHHHUKA"

91

06o061maroiiee
nosropeHue 11
MOHSITUN U METO/I0B
Kypca reoMeTpUH
10-11 knaccos,
cucTeMaTH3al U
3HaHu: "[lnomanu
MOBEPXHOCTHU U
006'bEMBI KPYTJIbIX

TeJl




92

06o06maroiiee
nosropeHue 11
MMOHATHUH U METO/IOB
Kypca reoMeTpUH
10-11 kuaccos,
CHCTeMaTH3alus
3HaHu: "[lnowmwaau
MOBEPXHOCTH U

00 bEMBI KPYTJIbIX

TeJl

93

HToroBas
KOHTpPOJIbHAfA
paboTa

94

HToroBas
KOHTpPOJIbHAfA
paboTa

95

[ToBTOpEHME,
0000I1IIeHHE U
CHCTeMaTH3alus
3HAHUM

96

Uctopusa pasButusa
CTepeoMeTpUHU KakK
HAayKU U €€ poJib B
pa3BUTUHU
COBpPEMEHHBIX
VH>XEeHEepHBIX U
KOMIIbIOTePHBIX
TEXHOJIOTUH

97

Uctopusa pasButusa
CTepeoMeTPUH KaK
HayKH U e€ poJib B
pa3BUTHH
COBpPEMEHHBIX
WHXXEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUH

98

UcTopus pasBuTuUA
CTEpEOMEeTPUHU KaK
HayKH U e€ poJib B
pa3BUTHHU
COBpPEMEHHbIX
WH>XEHEPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

99

Hctopus pa3BuTud
CTepeoMeTpUHU KakK
HayKHU U e€ poJib B
pa3BUTUHU
COBpPEMEHHbBIX
VHXXeHEepHbIX U
KOMIIbIOTEPHBIX




TEeXHOJIOTUH

100 | UcTopusa pa3BUTHUA 1
CTepeoMeTpHH KaK
HAayKU U €€ poJib B
pa3BUTHHU
COBpPEMEHHBIX
VHXXEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUM

101 | UcTopus pa3BUTHUA 1
CTepeoMeTpHUH KaK
HAayKU U €€ poJib B
pa3BUTHHU
COBpPEMEHHbIX
VHXXEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUH

102 | UcTopus pa3BUTHUA 1
CTepeoMeTpHH KaK
HAayKU U €€ poJib B
pa3BUTHHU
COBpPEMEHHBIX
VHXXeHEPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

OBILIEE KOJIMYECTBO 102 8 0
YACOB I10 [TPO'PAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
IMPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA




METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



