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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBAseTCSI ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOmero oOpa3zoBaHus, TaKk Kak 00eCleuyrnBaeT BOZMOXKHOCTh NU3YUEHUS TUCLHUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M MPEIMETOB T'YMAaHMTApPHOTO IUKJIA.
[lockonpky  JIOTMYECKOE€  MBIIUIEHHE,  (OpMUpPyeMOe  MHpH  U3YUYECHUHU
00y4aroUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUMN MPU PEUICHUU FeOMETPUYECKHUX
3a1a4, YMEHME BBIIBUIAaTb W ONPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
VCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbu3nueckux 3amay.

Ilenb ocBoeHust nporpamMmsl yueOHOro kypca «I'eomerpusk» Ha yriryoaéHHOM
YpPOBHE — pa3BUTHE WHJUBHUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHON obnactu «MaremaTuka u
nHpopMaTtrka»  4epe3  OOeCIleYeHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJIb30BaHUsl Oojiee THyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOJUMBIX JUIsl YCIEIIHOTO NMPO(PECCUOHAIBHOIO
00pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[IpropuTeTHBIMM 3a7jayaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
pacIIUPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacUIMpeHne MPEACTABICHUS O T€OMETPUU KAK YaCTH MUPOBOW KYJIBTYpPBI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHHS OKPYKAIOLIEro MUPA, 3HAHUE TOHITUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
GopMynT U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1aY;

(opMupOBaHHE YMEHUS pacllO3HAaBaTh HA YEPTEXKaX, MOAEIAX U B pealbHOM
MHpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEIH;

(¢opMupoBaHrHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (pOpMUpOBAaHME MOHHMMAHUS POJU AKCUOMATUKH IpU
IIPOBEJICHUN PACCYKICHUN;

(dopMHpOBaHHWE yMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHUs,, YMEHUS WX MPUMEHATh, MPOBOJUTH J0KA3aTEIbHBIE PACCYXKIACHHUS B
XOJI€ PELICHHS CTEPEOMETPUYECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,
(opMupoBaHHE MpPEJICTaBICHUS O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YyUYEHUU APYIHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacrpeaensercss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBusd ans  auddepeHuManvii  oOydeHHs, TOCTPOCHUS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTteMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajulesibHble M CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemuMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B IMIPOCTPAHCTBE: NapaJUICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIEIBHOCTD IIPAMON
U 1iockocTH. [lapannenbHoe M LEHTpaJIbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesbHON MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleIbHbIE
TJIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleIenumnen,
MIOCTPOCHHUE CEYCHU.

[leprieHIMKYISAPHOCTH NPSIMOM M IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOn
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIMKYNISAp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT mOpsAMOMl A0  IUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
IIocKocTer. TeopemMa 0 TpEX NEePIEHIUKYIIApax.

VYriel B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIEC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JIBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBasi U TOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapamenenunesn, NpsAMOYTOJBHBIM — MMapajuleNenuIe] W €ro  CBOMCTBA.
Kparuaiimine myTh Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrojibHas nDUpaMHUiaA,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa p&€Gep M OOKOBBIX T'paHel
IIPaBWJIBHONW nuUpamuibl. lIpaBuibHBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL [HUpPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIbHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pa3loKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHsATHS: IWIMHIPHYECKAs IOBEPXHOCTh, KOHHYECKAs IOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylINue IOBEpXHOCTEeH. Tema BpalmeHUs:
IWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacroyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tein
BpaIllCHUs Ha TUIOCKOCTH. Pa3BépTka muiuHApa ¥ KoHyca. CummeTpus chepbl U
mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapaiesienumena M cienctsus u3 He€. OO0bEM TpsaMod U
HAKJIOHHOM MPU3MBI, IWIMHIPA, MHPAMHUIbI U KoHyca. O0bEM IIapa W IMapoBOIo
CerMEHTA.

KoMOuHammu Tey BpaieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BIMcaHHas B
IWIMHIpP, OIHCaHHAas OKojo IwmmHapa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mapa u chepsl 1iockocThio. [loHSTHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHasl CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aMMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHY U Ha3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JIOCTUAKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOr0 Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUNM HAyKH M JESATENbHOCTbIO YUYEHOr0o, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy ACHUI, BOCIPUUMYUBOCTD
K MaT€MaTHYECKUM acleKTaM pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKue:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
MHTEpEecax 3J10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIbHOCTBIO;

6) TpynoBoe BoCIIUTAHHE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oyaymeit mnpodeccun U peaan30BbIBATb COOCTBEHHBIC >KU3HEHHbBIC IIJIaHbI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4YeCKOM HayKuh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeicTBUA:

BBUSIBIITh M XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYyIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINH,
OCHOBaHU AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUs, BbIOMpaTh Hauboliee MOAXOAAMMK ¢ y4éToM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY’KIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeasIMU  OOUIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOJy pPELICHUS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/1€ 00CYXJIeHUS 33/JaBaThb BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npoOsieMbl, pelmiaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJIEHHbIE Ha IOMCK
pElIeHMs, COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXJICHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATH PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIIECN0BaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
PE3EHTALMN U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VT HEIOCTHKCHUS PE3YJIhbTATOB JNCITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpH pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEJMETHBIE PE3YJIBTATHI

K koniy 10 kinacca oOyvaromuics HayYuTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU IPU
pEeLIeHUH 3a7a4 U TPOBEACHUN MaTEMaTHUYECKUX PaCCyKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKHX 3a/adY;

e KIAcCCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH IMOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMA B TIPOCTPAHCTBE, MEXKAYy MNPIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHbIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KJIacCUQUIMPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJIaccu(pUKaIuu;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMH C  CEUCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIOJIHATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONMEPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPAMH;

e pemiarh 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIECHUW U
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e W3BJEKaTh, MNpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e TMPUMEHATH I[IOJYYECHHBICE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarh MPakTUYECKHUE 3aJayM,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0OBSCHATH CIIOCOOBI TTOJTYUCHUS TEII BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MTPOXOSIIIME YEPE3 BEPILIUHY ), CEUCHUS 111apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AQHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSTh U3YUYCHHBIC
MOHATHS, TEOPEMbI, CBOWCTBA B MpOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, penarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos Di1eKTPOHHbIE
Ne HaumenoBaHme pa3jieioB u Kontpoabhbie | TpakTaueckie (undposbie)
n/m | TeM NPOrpaMmbl Bcero paGoThI paGoThI oOpa3oBaTejibHbIE
pecypcsbl
1 BBenenue B crepeoMeTprio 23 1
5 BzaumHoe pacrnionoxxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 [TapamienbHOCTD NPSMBIX U 2
IJIOCKOCTEW B POCTPAHCTBE
[lepnieH IUKYIISIPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
Vrabl ¥ paccTosiHUA 16 1
MHororpaHHuku 7 1
Bexkropsl B IpocTpaHcTBE 12
g [ToBTOpEHME, 0606HIGHIiIe u 5 )
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[1O [TIPOT'PAMME




11 KITACC

KoauuecTBo yacos DJIeKTpOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbl padoThI
pecypchl
A
| HaJIUTUYECKast 15 1
reOMETPHUs
[ToBTOpEHwME,
606
) 000011eHNE U 15 1
cucTeMaTu3anus
3HAHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
ITmonraan
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TET
6 JIBrkeHUS 5 1
IToBTOpEHwME,
. o0o0mieHue u 17 5
cHUCTeMaTu3aIus
3HAHUI
OBUIEE KOJIMYECTBO
H 102 8 0

YACOB I10 [TIPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jdara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIA
n300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX
IPSIMBIX (OTPE3KOB),
CepeluHbI OTpE3Ka

[lonsartus crepeomeTpun:
TOYKa, MpsiMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiIa N300pakeHMst Ha
PHUCYHKE TTIOCKOCTH,
napajiCJIbHBIX MPAMBIX

(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTua: nepecekaromuecs

IIJIOCKOCTH, ICPECCKAIOIUECCA

npsiMasi ¥ MI0CKOCTh;
HOJTYTIPOCTPAHCTBO

[TonsaTua: nepecekaromuecs

IJIOCKOCTH, NCPECCKAIOIUECCA

npsiMasi ¥ MI0CKOCTh;
HOJYTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300pakeHHe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300pakeHHe MPOCTEHIINX
MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CJIIECTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HepBbIE CIECTBUS U3 HUX.
CriocoObI 3a1aHusI IPSIMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHus NpAMbIX U
IJIOCKOCTEN

10

N3o6paxenue ceueHmnit
nUpaMHIbl, KyOa U MpU3MBI,
KOTOpPBIE IPOXOJAT Yepes3 Ux
pé6pa. N3obpaxenue
MEPECCUCHU MMOJTYUCHHBIX
mIockocTen. PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH 1IBETaMU

11

N3obpaxenue ceueHmit
UpaMUJIBL, KyOa ¥ IPH3MBI,
KOTOPBIE MPOXOIST Yepe3 uX
pEbpa. N3o0paxkenue




MEPECCUCHUS MOJTYUYCHHBIX
I0cKocTel. PackpammBanne
MOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETAMHU

12

N3obpaxenue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
NEPECEUEHUS MOITYYEHHBIX
mockocrel. PackpaimmyBanue
MMOCTPOEHHBIX CEUEHUI
Pa3sHbIMHU LIBETAMU

13

N3o6paxkenune ceueHmnit
nUpaMUIbl, KyOa U MpU3MBI,
KOTOpbIE TPOXOJSAT Yepe3 ux
pébpa. M3obpakeHnue
NEPECCUCHUS MMOJTYUCHHBIX
IJI0CKOoCcTel. PackpammBanre
MOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

Meton cinenoB s
MOCTPOCHUS CEUCHUI

15

Merog cieoB s
MOCTPOECHUS CEUCHUIA.
CaoiicTBa nepeceyeHnit
HPSIMBIX U IJIOCKOCTEN

16

Meton cnenoB s
MOCTPOECHUS CEUCHUIA.
CaoiicTBa nepeceyeHnit




HPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH 1 3aIUCh
1aroB MOCTPOEHUS

18

[Toctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YepTeKel U 3aMUCh
IaroB MOCTPOCHUS

19

[Toctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKEl U 3aMUCh
IaroB MOCTPOCHUS

20

[TocTpoenune ceyenuii B
nupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aMUCh
[IaroB MOCTPOCHUS

21

[ToBTOpEHME IIAHUMETPUN:
Teopema o
IIPONOPLHOHAIBHBIX OTPE3KAX.
[TooOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUYEHUX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus




IJIAHUMCTPHUU U
CTEpEOMETPUH

23

KonTtponsHas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuennus"

24

BzaumHoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaromyecs npsmele.
[Ipu3Haky ckpemuBarOmMuXcs
npsmMbIx. [lapannensHbie
NpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMO1
napasuieibHON JaHHOU
MPSIMOM, MPOXOISIIEH uepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIEeHd Ha TaHHOU IPSIMOM.
JlemMa o niepecedeHuH
MapajuiebHbIX NPSIMbIX
IIOCKOCTBIO

26

[TapasnenbHOCTB TpEX
npsiMbIxX. Teopema o Tpéx
NapauIeIbHbIX NPSMBIX.
TeopemMa 0 CKpeIMBAOIINXCS
TIPSIMBIX

27

[TapamnensHoe
npoekTupoBanHue. OCHOBHbBIE
CBOICTBA MAPAIJIETBLHOTO
IPOEKTUPOBAHHUS.




N3o6paxenue pa3Hbix Guryp
B MapaJIICIbHON MPOEKIIUU

28

[lentpanpHas mpoekuus. Yromu
C COHaAITpaBJICHHBIMHU
CTOpPOHaMH. YTOJ MEXIY
HPSMBIMH

29

3amauy Ha JJ0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM prIMLIX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapamIebHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
napasuieIbHOCTH MPAMOUN 1
mockoctH. CBOMCTBA
[apauIeJIbHOCTU IPSIMOM U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1auu Ha
BBIUMCIICHHE U
JI0Ka3aTeJIbCTBO, CBA3aHHEIE C
NapajyieIbHOCTBIO MIPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

32

ITocTpoeHue ceueHus,
IIPOXOJAIIETO YePE3 TaHHYI0
NPSIMYIO Ha YEPTEXKE U
NapajuIeIbHOTO IPYroi
npsiMoil. Pacu€r oTHOLIEHNH

33

[TapannensHas IpoOeKLHUs,
MIPUMEHEHUE IS TOCTPOCHUS




cedeHui kyoa u
napasienenunena. CBolcTBa
napajuiejenuneaa u mpru3Mbl

34

[TapannenbHbIE MITOCKOCTH.
[Ipn3Haky nmapauieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
IIPOXOJSIIEN Yepe3 TOUKY, He
MIPUHAJICKAILYIO TaHHOMN
IJIOCKOCTH U CIIEJCTBUSA U3
HEE

36

CaoiicTBa napasmieabHbIX
IUIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX
nepeceyeHus pu
NIEPECEYEHHUH JBYX
NapaJuleIbHBIX IJIOCKOCTEN
TpeThen

37

CBoiicTBa napajjienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
napajuieIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMU
MJIOCKOCTSIMU; O TIEPEeCeUYCHUN
IPSIMOM C IBYMs

napajajaCJIbHbBIMH ITJIIOCKOCTAMUA

38

[ToBTOpEeHue: Teopema
[Mudaropa Ha mrockocTn




39

[ToBTOpEHME: TPUTOHOMETPUS
IPSMOYTOJIBHOTO
TPEyroJIbHUKa

40

CaoiicTBa Ky0a u
MPSIMOYTOJILHOTO
napaJuleenuneaa

41

Brruncnenue 1yiMH OTpE3KOB B
Ky0Oe ¥ MpsIMOYTOJIEHOM
rapajuiesenuIee

42

[IeprieH UKy IAPHOCTD NPSMOU
U 110ckocTu. [IpusHak
NEPHEHANKYJSIPHOCTH IIPSIMOM
Y TUIOCKOCTH

43

[leprieHIUKyYIAPHOCTD NPSMOU
1 110cKkocTH. IIpu3Hax
NEPHEHANKYIJSIPHOCTH IIPSIMOM
Y IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPHEHANKYJISIPHON K
IUIOCKOCTH

45

ITnockoctu n
NEPIEHIUKYIIAPHBIE UM
prIMI)Ie B MHOFOFpaHHI/IKaX

46

ITnockoctu n
NepHEHANKYISIPHBIE UM




MMPAMBIC B MHOT'OI'paHHUKAX

47

[leprieHAUKyYSAp ¥ HAKIIOHHAS.
[Toctpoenne nepneHauKysipa
W3 TOYKH Ha MPSIMYIO

48

[lepnienuKyIsp M HAKJIOHHAS.
ITocTpoenue nepneHuKyIsIpa
W3 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
nepreHIuKyspax (npsmas u
oOpatHast)

50

Teopema o Tpéx
NeprIeHuKyIsapax (mpsmast u
oOpatHasi)

51

Yron mexny
CKPEITUBAIOIIMNMHUCS TTPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
HpﬂMBIX C IIOMOIIIBHO
NePIEHANKYISIPHBIX
IUIOCKOCTEH

53

OpTtoronaibHOe
MIPOEKTUPOBAHHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMUJIBI C TOMOIIIBIO
OPTOTOHAJILHOMN MPOEKIINU

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
NUPAMUJIBI C TOMOIIBIO




OPTOTrOHAJIBHOMN MPOEKIINU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuit B
MHOTOTpaHHUKAX

57

IIpu3nax
NEPIEHANKYIJSIPHOCTH IIPSIMO
U TUIOCKOCTH KAaK CIIEZICTBHUE
CUMMETpUHN

58

[IpaBUIIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosiHuii OT TOUKH
JI0 IJIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTHU

60

CriocoObl OMyCTUTh
NEPIEHANKYJISAPBIL:
CUMMCTpPUs, CABUT TOYKHU 110
HapajuIeIbHOU NPAMON

61

CaBur no HenapasuieIbHON
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KoHnTtponbHas pabota
"B3zauMHoOe pacronoxxeHue
NPSIMBIX U MIJIOCKOCTEN B
npocTpaHcTse”

63

[ToBTOpEHME: YTOa MEKITY
PSIMBIMU Ha TIOCKOCTH,




TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKpCIIUBAOIHUMHUCS ITPAMBIMU
B [IPOCTPAHCTBE

65

I'eomerpuueckue MeToapl
BBIYMCJICHUS yIJIa MEXKIY
IpsAMBIMHA B MHOT'OT'PaAaHHHUKAX

66

JIByrpansslii yroa. CBOHCTBO
JMHENHBIX YIJIOB IBYTPaHHOTO
yriaa

67

[lepneHnuKyIsIpHBIE
miockoctu. CBOMCTBa
B3aMMHO TICPIICHINKYISIPHBIX
IUIOCKOCTEH

68

[Ipusnaxk
NEPIEHUKYIIIPHOCTH
IUIOCKOCTEH; TEOpeEMa 0
IIPSIMOM IEPECEUEHUs IBYX
IUIOCKOCTEHN
NEePHEHANKYISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOyTOIBHBIM
napajuiesenunes; Kyo;
W3MEPEHUS, CBOMCTBA
IPSIMOYTOJIBHOTO
napajuieJenumne1a




70

Teopema o AuaroHaiu
MPSIMOYTOJIBHOTO
napajieienuneaa u
CIICJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKITAIHBIE 33/1a9H,
CBSI3aHHBIE CO B3aMMHBIM
pAacIoNIoKEHHEM PSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEIIMBAIOIINECS TIPSIMbIE,
napasuieNbHbIE MII0CKOCTH B
CTaHJAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapannenpbHbIX
IUIOCKOCTEH Ha
CKPELIMBAIOIINXCS MPSAMBIX,
paccTosHUE MEXIY
CKPEILIMBAIOIIMMUCS TPSIMBIMHU
B IIPOCTBIX CUTYAILMIX

74

PaccrosiHue ot TOUKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

75

Beruncnenue pacctosHui
MEXIY CKPELIUBAIOIIUMUCS
IPSIMBIMU C IIOMOLIBIO
NEPIEHANKYIJISIPHON
IUIOCKOCTH

76

Tpé€xrpanHslii yroi,




HEpaBEHCTBA IS
TpeXTrpaHHbIX yriioB. Teopema
[Tucdaropa, Teopemsl
KOCHHYCOB M CUHYCOB JIJIs
TPEXTPAHHOTO yIiia

77

DeMeHTHI ChepruIeCcKOi
T€OMETPHUH: T€OAC3NUECKHE
JIMHAM Ha 3eMIie

78

Kontponbnas padota "Yrisl u
pacctostHus"

79

CucreMmaru3anys 3HaHUH
"MHOrorpaHHMK 1 €ro
3JIEMEHTHI"

80

IIupamua. Bunsl nupamun.
[IpaBunbHas nupamua

81

ITpusma. [Ipsimast u HakJIOHHAA
npusmel. [IpaBunbeHas npuzma

82

[Ipsamoii napauienenunes,
MPSAMOYTOJIbHBIN
napasuieNienumnes, Kyo

83

Brinmykiible MHOTOIpaHHHKH.
Teopema Diinepa

84

Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOTYTIPAaBUIIbHBIE
MHOTOI'PAaHHUKHU

85

KonTtponsHas pabora




"MHororpaHHuku"

[TonsTue BexTOpa Ha

86 IUIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [IpaBuno napamienenunena

90 YMHOXKEHHEe BEKTOpa Ha
YHUCIIO
Pasznoxenne BexTopa o

91 6azucy TpE€xX BEKTOPOB, HE
JeKaIlKX B OJIHOM MJIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE

93 Brruncnenue yria mexmuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3amauu ¢
BEKTOpaMH

95 [Ipocreiimme 3amayu ¢
BEKTOpaMHU

96 [Ipocreitmume 3anauu ¢
BEKTOpaMHU

97 [Ipocreitue 3anauu ¢
BEKTOPAMHU

08 O00011eHuEe 1
cucTeMaTH3alys 3HaHUH

99 O60061eHne u
cucTeMaTHu3aIus 3HaHWI

100 Nrorosast KOHTpoJIbHAA




paborta

Hrorosast KOHTpoOJIbHASA

101
paborta

102 O06o061IEHNE U

cHCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHatel BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

[ToBTOpEHME TEMBI
"CkaJIsIpHOE MPOU3BE/ICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria Mexmy
BEKTOpaMHU B MPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHeHHE MPSIMOI,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

YpaBHEHHE ILUIOCKOCTH,
HOpMaJjb, ypaBHEHHUE
IUIOCKOCTH B OTpE3Kax

YpaBHEHUE IUIOCKOCTH,
HOpMaJIb, ypaBHECHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeiiHbIe HEpaBEHCTBA,




JIMHENHOE
pOrpaMMHUPOBaHUE

JIuneliHble HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHpPOBAHNE

10

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
PSIMBIMU B
MHOTOTPaHHUKAX

11

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
INTIOCKOCTSIMU B
MHOTOTPaHHHKAX

12

®dopMmya pacCTOSHUS OT
TOYKH JI0 IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxxnenue pacctostHuii oT
TOYKH 10 INIOCKOCTH B
MpaBUJILHON NUpPAMUJIE

15

KonTponbhas pabota
"AHanmuTH4ecKas
reometpus"

16

CeueHunst MHOTOIPaHHUKOB:
CTaHJapTHbIE
MHOT'OIPaHHUKHU

17

CeueHus MHOTI'OI'paHHUKOB:




METO/I CJIEIOB

18

CeueHnst MHOTOIPaHHUKOB:
CTaH/IapTHbIE TIOCKOCTH,
nepeceyeHus! NpsMbIX U
IJIOCKOCTEN

19

[TapastenbHble IPSIMBIE U
IUIOCKOCTH: ITapaJlIeIbHbIE
CeYeHUs

20

[TapannenbHbie TpsiIMbIE U
IJIOCKOCTH: PAcU€T
OTHOIIEHUI

21

HapaJ'IJ'ICJ'ILHBIC IPpsAMBIC U
IJIOCKOCTHU: YTJIbI MCIKIY
CKpCIIMBAOIIUMHUCA
MMPpAMBIMHA

22

[lepnenukynsipHbie
IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE IIapbl
NEPIEHANKYISIPHBIX
IJIOCKOCTEN M NPSIMBIX,
CUMMETpUU
MHOTOI'PAHHUKOB

23

[IepnieHauKysIpHBIE
IIPSIMBIE U IUIOCKOCTH:
TeopeMa O Tpex
MEepIEeHIUKYIIpax

24

[IepnieHauKyIsIpHBIE
IIPSIMBIE U INIOCKOCTH:




BBIYUCIJICHUS JJIMH B
MHOI'OI'paHHHUKax

25

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(bopMyIIBI 1S TUTOTIIA/ICH,
COOOpakeHUS TI0T00MS

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(bopMyIIBI 1S TUTOTTA/ICH,
COOOpakeHUS TIOI00MS

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S TUTOTIA/ICH,
COOOpakeHUS TI0I00MS

28

[lnomanu ceuenunit
MHOTOTPAaHHHUKOB: TUTOIIAT!
IIOBEPXHOCTEH, PA3pPE3aHUs
Ha 9acTH, COOOpaKeHUs
mogoous

29

[nomany ceuennit
MHOTOTPAaHHHUKOB: TUTOIIA !
MIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUs
mogoous

30

KonTponbHas pabora
"I[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"




31

O0BéM Tena. O0BeEM
PSIMOYTOJIBHOTO
napasuiesienune/a

32

3amaun 00 yaABOCHUH Ky0a, O
KBaJparype Kyoa; o
TPHUCEKITHH yTiia

33

CrepeomeTpuiecKue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJTBHOTO
napaJiesenumnea

34

[Ipuxnagueie 3a1a4uu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMa NMPSMOYTOJIBHOTO
napajuienaenunena

35

O0BEM IpSAMON TPU3MBI

36

CrepeomeTpHuyeckue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB IPSAMOI IPU3MBI

37

[Ipuknaaneie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brrunciienue 00EMOB TeI €
TTOMOIIIBIO OMIPEJEITEHHOTO
uHTerpana. OopEm
HAKJIOHHOM MPU3MBI

39

Brranciaenne 00LEMOB Ten ¢
TTOMOIIIBIO OTIPEJECTEHHOTO
uHTerpana. OobpEm




IMUpaMu/Jibl

40

dopmya 00bEMa
nupaMupl. OTHOLIEHHE
00BEMOB IMUPaMU/I C OOIITUM
yTIIOM

41

dopmyia 06bpEéMa
nupaMuel. OTHOLIEHHUE
00BEMOB IMUPaMU]I, C OOIITUM
yTIIOM

42

CrepeomeTpuyuecKue 3a/1auu,
CBsI3aHHBIE C 00BbEMaMU
HAKJIOHHOW MPU3MBI

43

CrepeoMeTpruecKkue 3aaauu,
CBSI3aHHBIE C 00BEMAMU
TTUPAMH/TBI

44

[IpukiagHeie 3312494 1O
teme "O0bEMBI TEN",
CBsI3aHHBIC C 00BEMOM
HAKJIOHHOW NPU3MBI

45

[IpukiaaHbIie 3a1a49H 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
TTUPAMH/TBI

46

[Ipumenenne 0ObEMOB.
Brruncnenue paccrosHus 10
IJIOCKOCTH

47

KoHTtponbHas padota
"OO6BEM MHOTOTpaHHHUKA"




48

Hunmuaapuyeckas
MOBEPXHOCTH, 00pa3yromue
UIMHIPUYECKON
MOBEPXHOCTHU

49

Humuuap. [pamoin
KpYroBOU LUJIUH]IP.
[1nomans moBEpXHOCTH
HUIMHAPA

50

Konnueckast noBEpXHOCTB,
00pa3yroIme KOHHIeCKOM
nosepxHoctu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO, NAapAJIIIEIbHOU
IUIOCKOCTH OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N3006paxkenne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomaap 6okoBOM
MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCa

54

[Tnomaap GokoBoOM
MOBEPXHOCTHU U MOJHOM
MOBEPXHOCTU KOHYCA

55

CrepeomeTpuyecKHe 3a/1a4u
Ha JI0OKa3aTEeIbCTBO U
BBIYMCIIEHHE, IOCTPOCHUEM
CEYCHUU LIUINHApPA, KOHYCa

56

CTCpCOMCTpI/I‘IeCKI/Ie 3aJa4du




Ha JOKa3aTcJIbCTBO U
BBIYUCJICHUEC, IIOCTPOCHUEM
CeuyeHH I HUINHApPA, KOHYCa

57

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C [TUIMHIPOM

58

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cheps! u mapa
¢ mIockocThi0. Kacanne
mapa u cepbl TNIOCKOCTHIO.
Bun u u3o0paxenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ IIocKocThI0. Kacanue
mapa u cepbl TNIOCKOCTHIO.
Bun u uzobpaxenue mapa

62

VYpaBuenue cepsl.
[Tnomane chepor u e€
JacTel

63

Cummerpus chepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3AHHBIC CO
cdepoii u mapom,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JT0Ka3aTeIbCTBO




BBIYHCIICHHUC, CBA3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

66

[Tpuxnaguelie 3a1auu,
CBsI3aHHBIE cO cepoit u
1apom

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH, CTaHJapTHBIE
mogoous

68

Paznunbie koMOMHAIAN TET
BpalICHUs U
MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3agauu o teme "Tena u
[IOBEPXHOCTHU BpaleHus"

71

KoHnTtponbhas pabora "Tema
Y TIOBEPXHOCTHU BpalieHus"

72

O6ném mumuHapa. Teopema
00 00BEMe npsMoro
UIMH/IpA

73

Brraucnenue 006EMOB Te ¢
TIOMOIIIBIO ONIPEAEITIEHHOTO
unTerpana. O6bEM KoHyca

74

ITnomraau 00KOBOI U
IIOJIHOM ITIOBEPXHOCTHU




KOHYyca

75

CrepeomeTpuyuecKue 3aj1auu,
CBA3aHHBIC C BBIYHUCIICHUEM
00BEMOB LIMITMH/IPA, KOHYCa

76

[IpuknanHeie 3a1a4u MO
TeMe "OO0BEMBI U TUIOMIAIA
noBepxHocrtel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00Béme mapa. [Tnomanp
cdepsl. CTepeomeTpudecKue
3aJ1a4M, CBSI3aHHBIC C
BBIYHCIICHHEM 00HEMOB
rapa, IapoBoro CerMeHTa u
IIapOBOTO CEKTOpa

78

[IpukitagHelie 3aga4u no
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM II1apa
U TUIOIIAabI0 chephl.
COOTHOIICHUS MEXIY
IUTOMIA/IIMUA TTOBEPXHOCTEN U
00bEMaMHM MOI00HBIX TEII

79

IToxoOuEble Tena B
npocTpaHcTBe. M3MeHeHue
00bEMa IpU MOJ00HH.
CrepeomeTpuueckue 3a1aud,
CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB TeJ U MIIOLAAeH
IIOBEPXHOCTEN




80

KonTponbhas pabota
"[Lnoniaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JIBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. JIBuxeHus 1
paBeHcTBO uryp. Obmue
CBOMCTBA JIBWXCHUHN

82

Bunanl nBmkennii:
MapajuieIbHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPUS,
3epKaJibHasi CHMMETPHS,
MOBOPOT BOKPYT MPSAMOit

83

[IpeobpazoBanus momgoous.
[Ipsimas u chepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUEC ABHUKCHUA

85

KonTtponsHas padora
"BekTopsl B IpocTpaHcTBe"

86

O06o0matroiee MOBTOPEHUE
11 DOHATUNA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3Hanuit: "[lapanienbHocTh
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae"”

87

Ob6o06m1aro1iee MOBTOPEeHNE
11 nousTHA ¥ METO/IOB
Kypca reometpun 1011




KJIACCOB, CUCTeMAaTH3aIHs
3HaHui: "BekTopsl B
npocTpaHcTBe"

88

O6o01matoiiee MOBTOPEHUE
11 moHITUH 1 METOZOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMATHU3aLs
3HaHUMU: "BekTopsl B
npocTpaHcTse”

89

O6o0mmatoriee MOBTOPEHUE
11 mOHATUN 1 METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIHS
3nanuii: "O0beM
MHOTOrpaHHHKa"

90

O6o0maroiee MOBTOPEHUE
11 TOHATHI U METOIOB
Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3AIUS
3nanuii: "O0bemM
MHOTOTrpaHHHKA"

91

Ob6o061aro1iee MOBTOpeHNE
11 nousTUA ¥ METO/I0B
Kypca reometpuu 1011
KJIACCOB, CUCTEMATH3AIH
spauunii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

92

O06o0maroriee NTOBTOPCHHE




11 moHITUN U METOZOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMaTH3aIHs
sgaHuu: "[lmomamnu
MOBEPXHOCTU M 0OBEMBI
KpYyIJbIX TEN"

93

WroroBasi KOHTPOJIbHAS
pabota

94

HtoroBast KOHTpOJIbHASA
paborta

95

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUI

96

Ucrtopus pazsutus
CTEPEOMETPHUHU KaK HAYKU U
€€ poJIb B Pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX
N KOMIIBIOTCPHBIX
TEXHOJIOTHM

97

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
U KOMITBIOTEPHBIX




TEXHOJIOTUN

99

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKu U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pa3sutus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX
1 KOMITbIOTEPHBIX
TEXHOJIOTHI

102

Hcropus pazsutus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIIOTEPHBIX
TEXHOJIOTUH

OBILEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpust. 10-11 kmaccel. bazoBerit n npodunsHb ypoBHU. ATanacsH JI. C.,
Bbyty3or B. ®@., Kagomue C. b. u ap. / [lox Hayu.pyk. Tuxonosa A. H. Jlunus
YMK: YMK "MI'VY - mikone" JI. C. Atanacsna, 11 k. (6a3/mpod).

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Martemaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus : 10—11-e kiaccel : 6a30BbIii U yTITyOJEHHBII YPOBHU :
MeToauyeckue pekoMmenaanuu Kk yueonuky JI. C. Atanacsna, B. @. Byty3oBa,

C. b. Kagomuesa u np. — Mockasa : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2227

7%22%5D
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