MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO IIMKJIA.
[lockonbky  JOTMYecKO€  MbIIUICHHE,  (GopMUpyeMOe  TNpH  H3YYCHHUU
00y4arUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PEUICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb TIHIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

I{enb ocBoeHus nporpaMmsl yueOHOro kypea «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTuka u
uHpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIONb30BaHusl Oosnee TIyOOKMX TEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHUKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE,
pacCHIMPSIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NPEACTaBICHU O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(opMUPOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPUU C OKPYKAIOLIUM MUPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OIKCHIBATH U U3Yy4aTb
pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUpPa, 3HAHUE MTOHATUMHOTO aIapara mno pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMupOBaHHE  yYMEHHUS  BJIAJETh ~ OCHOBHBIMM  HOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyn U yMeHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1aY;

(opMupOBaHKME YMEHUS PacllO3HABATh HA YepTEXkKaxX, MOAEIAX U B peaJbHOM
MUpPE MHOTOTPaHHUMKHM M Teja BpallEHUs, KOHCTPYMPOBATH I'€OMETPUYECKUE
MOJENH;

(dopMupOBaHHE TMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IIpU
IIPOBEICHUM PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJbCTB M AITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHME MHTEJUICKTYaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO FEOMETPUU;

dbopmupoBaHre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI pPAclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHbBIX CUTYyalUsX U MPU HU3YUYCHHUH JPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEpKaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSMWY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHHUS B
1011 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTENIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUN  pacmpeienserca He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepasbHON paboueit
IpPOrpamMMbl, pacnpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIUITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamaiiichb ~ HEOJHOKpPATHO. ITO TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U OCTYMATENBHO, C
coOJTI0/ICHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUIN 00yUYarOIIMXCs, PACIIUPSIs U yrayomsis
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrmoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATEeMaTHKU C
yaéToM BbIOOpa Oymymed mpodeccun, oOecrednuBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 IpoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kitacce — 102
yaca (3 yaca B HEJICJIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  CcTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
NapajuleNIbHble M CKpelIMBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsameIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NTapaJlJIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAIUICIIBHOCTD TPEX MPAMBIX, APAJUIEIbHOCTD IPIMOU
U IockocTH. [lapamienbHO€ W LEHTpPaNbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIENIbHOTO MNPOEKTUpOBaHus. I3o00pakeHue
buryp B mapayuieqbHON MPOEKUUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTHU: TETpajap, NapajuleNenunen,
IMOCTPOCHHUE CEYCHHUI.

[lepnenaAuKyJISIPHOCTD IPSIMOU M IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIBbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHaMKyIsp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSIHUE
OT MNOpsAMOM 10  IUJIOCKOCTH,  MpoeKuuss  (GUrypsl Ha  INIOCKOCTb.
[lepneHAMKYJISApHOCT  IUIOCKOCTEW: IPU3HAK  INEPHEHAMKYJISAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPaXx.

Yrael B IPOCTPAHCTBE: YroJl MEXAY IHMPSMOUW U INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHu

Bunabl MHOrOrpaHHMKOB, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yromnpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi TOBEPXHOCTh IIPU3MBI.
[Tapaynenenunen, NpsAMOYTONbHBIA — IMapajuleNeNuUIe] W €ro  CBOMCTBA.
Kparyaiimmme mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yroiapHas nUpaMuna,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IPaBUWIBHOW mnUpaMuibl. IIpaBuiabHBIE MHOTOTPAaHHUKM: IPABWIbHAS IPU3Ma U



IIpaBWIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAA W IPAaBUJIBHBIN
TeTpasap, KyO. IlpeacraBmeHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOAECKAdIP U UKOCADIP.

Bbrunucnenue 3€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbl.
[Inomaar OOKOBOM MOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPHU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Inomanr OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPAaBWJIBHOW MHUPaMUJIBbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMU/IBI.

CuMmMmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
napajuleJIienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETPHs IPABUIBHOU
IIAPAMHUJIBI.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
quciio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[MonsiTust: MIMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpa3ywolnue MoBepxHocTe. Tenma BpalueHus:
WIMHApP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmonoxeHue
chepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka muimHApa u KoHyca. CummeTpus cepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Mapajuiesienumnena u cieactsus u3 Heé. OO0bEM npsaMod u
HAKJOHHOM NpU3MBI, HWIMHJpA, THpaMuabl U KoHyca. O0bEM 11apa U IIapoBOIro
CErMEHTA.

KomOunauuu Ten BpaimieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONHCaHHAas okojo uwinHapa. Ilepeceuenue cdepsl u 1mapa c
miockocThro. Kacanue mapa u cdeprl miockocTero. [IoHsATHE MHOTrOrpaHHUKA,



OTIMCAaHHOTO OKOJIO cdepbl, chephbl, BOUCAHHOW B MHOTOTPAHHUK WIIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Togobue B mpoctpancTBe. OTHOIIEHWE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS HWINHIPA
(mapayéuielbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUsl KOHyca (mapasuielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauumym HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbHas
CHCTEMA KOOPAMHAT B mIpocTpaHcTBe. KoopauHarel BekTopa. Pasinoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUH. BuIbl [BUXKEHUN: TMapaulesbHBIM MEepeHoc,
LEHTpaJbHAsl CHUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAYp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTHUYHOCTH, YBAKEHUS K
MPOIJIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIBI,
UCIOJBb30BaHUE D3THUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHWS, 3THUYECKOTO IMOBEIECHUS, CBSI3aHHOIO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTb
K MaT€MaTHYECKUM acleKTaM pa3jJu4yHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370POBBIO (30pOBOE TUTAaHWE, COATAHCHUPOBAHHBIN DPEXUM 3aHATUNA U
OTJIbIXa, peryisipHasi pu3ndecKass akTUBHOCTh), (PU3MUECKOe COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOD
Oynymei mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M  CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COIMAJIbHO-?)KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX TIPOOIeM, OpUEHTAITNS
HAa TIPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0iactu
OKpY’Kalollled Cpefbl, MIAaHUPOBAHUE IIOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM AesTENbHOCTH, STanoB €€
pPa3BUTUS W 3HAUYUMOCTU JUISl Pa3BUTUS LMBHJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHDA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINH,
OCHOBaHMUSI /111 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeAsiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus ydeOHOWM 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHHUSA, BBHIOMpATh HauOoyiee TMOAXOASAIMA €  y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarebLCcKe JeHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEeI0OBaHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyITUpPOBaTh 0OOOLIECHUS M BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MOJY4YEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpPOLIECCa, a TaKXkKe BbBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAATh €UIUTH WHPOPMAIMU, TAHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAILIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLUTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIBHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX ACHUS B COOTBETCTBHU C YCIOBUIMH U
HeasIMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpakaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTax, JaBaTh MOSICHEHUSA MO XOAY PELICHUS 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMHI,
npoOiemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJEH, HAIICJIEHHbIE Ha IOHCK
pELIEHHUsI, COIMOCTABIISATh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QoOpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPEe3eHTAllMUd U OCOOEHHOCTEH ayUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranuzanus:



COCTaBIIATh IJIAH, aJITOPUTM PELICHUS 33/7a4H, BHIOMPATh CIOCO0 pELIeHUs ¢
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJE€Th  HABBIKAMHM  MO3HABATEJIbHOM  pedekcud Kak  OCO3HaHUS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThl TpU pemeHUH Y4eOHBIX 3a4ay, MNPUHUMATh LEJdb COBMECTHOM
JeATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX ZaTh TMPOIECC U pPe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (00CyxkaeHus, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATUSMH CTEPEOMETPUU TIpU
peIIeHNH 3a]a4 U MPOBEICHINH MAaTeMAaTUYECKUX PaCCyXKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX MPU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAY MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (TIpH3Ma,
TUPAMHU/IA, PSIMOYTOJBHBIN MapajlIesienune/, Kyo);

e KIAaCCHU(PUIMPOBATL  MHOTOTPDAHHUKH,  BBIOMpAs  OCHOBAHHS  JUIS
KJ1accuuKaIuu;

e CBOOOAHO ONEpPUPOBATh TOHATHUSAMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napayiebHOE, HEHTPaJIbHOE u OpPTOTOHAIBLHOE
NPOEKTUpOBaHUE (UTYpP Ha IJIOCKOCTh, BBITIONHATH H300pakeHUs QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJIaMH, BBITIOIHSITH
(BBIHOCHBIC) TIOCKHE YEPTESIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHTY:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIUHCIATH IUIOMIAAU  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpH3Ma,
UPaMHU/Ia), TEOMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OChb M IUIOCKOCTh CHMMETPHH, IICHTP, OChb M IUIOCKOCTh CHMMETPHH
buryper;

e CBOOOIHO ONEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBINIOJHATHACHCTBUSIHAIBEKTOPAMHU;

e pemaTh 3aJaud Ha JOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHUE TCOMETPHUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPU PEIICHNN MaTEeMaTHYeCKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TPHMCHATh NPOCTEHIIME TPOTPpAaMMHBIC CpPEICTBA M  DIICKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;

e WU3BIIEKATh, MPEOOpPa3OBBIBATH W WHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
geprexax U pUCYHKax;

e TNPHMCHATH TOJYYCHHBIC 3HAHWS HAa TPAKTHKE: CpPaBHUBATh W
aHAJIM3UPOBATh peaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TIOHATHS B
Iporecce TMOWCKa PeHIeHWs] MaTeMaTH4eckdu  chopMyIrMpoBaHHON
npo0OJieMbl, MOJETUPOBATh PEANbHBIE CHUTyallMH Ha SI3bIKE TEOMETPUH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJEIHU C MCIOJB30BAHUEM T€OMETPUUECKUX
MOHATUN M TEOopeM, ammapara ajreOpbl, peraTh MPAKTHUYECKHe 3a/1aqw,
CBSI3aHHBIE C HAXOXKICHHEM I€OMETPHUUECKUX BEIHUYHH;

e UWMETh TPEICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konmy 11 kinacca o0yyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C IMUIMHIAPUYECKOM,
KOHMUYECKOH U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3AHHBIMU C TEJIAMH BPAIICHUS: IIHHIPOM,
KOHYCOM, c(epoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u map) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLCHUS;

KJIaCCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHHUS,
00BEMBI M TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpaIICHHUS,
TeOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJHO ONMEpPUPOBATH MOHATUSAMHM, CBA3AHHBIMU C KOMOMHALUAMHU Te
BpallleHHuss ¥ MHOTOTPAaHHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIA B cdepy u
ONHMCAaHHBIN 0KOJIO cepsl, chepa, BIHCaHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLIECHHS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMU
[IOJOOHBIX TEN;

n3o0paxaTh u3ydaeMble (UTYpPBI, BBHIIOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
4epTeKax U PUCYHKAX;

CBOOOIHO OTEPUPOBATH TIOHATHEM BEKTOP B MTPOCTPAHCTBE;
BBIMOJIHATHONIEPAIIMMHAIBEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 3a/1a4l Ha BBIYUCIICHHUE YIII0B MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSHUN OT TOYKM 1O TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUM;

BBITIOJHATh HM300paKEHHsST MHOTOTPAHHUKOB M TEN BpalleHUS MpH
napajuiebHOM — TEpeHOCe, IIEHTPaJbHOW CHMMETPUH, 3€pKaTbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOM, MpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMINHIpPA
(mapanenbHO U MEePIeHANKYIISIPHO OCH), CEYCHHsI KOHyca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINKE Yepe3 BEPIINHY ), CEUCHUS 1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEI0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIIEH MI0CKOCTH;



JTIOKa3bIBATBI€OMETPHUUECKUEYTBEPIKACHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIAaroB pPEHIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33]1aHbl B IBHOU U HESIBHOU (hopMeE;

pemiaTh 3aJa4d Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHWM U
HaXO0XKJEHUE T€OMETPUYECKUX BEIIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHBICE  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAlMH, IPUMEHATh U3YYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B  IPOLIECCE IOMCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYIMpPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX TIOHATHH U TEOpEM,
anmapata anreOppl, pemaTh MNpPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUYECKHUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N HanvenoBanuepasie;os KosnyecTBouacon DJIeKTPOHHbIE
n/m | TeMNpOrpamMmbi Bcero Kontpoabubiepadorsl  IIpakTuyecknepadoThbl (unpporric)
o0pa3oBaTe/ibHbIEpeCypPChI
1 BBenenue B crepeoMeTprio 23 1
5 B3anmMHoOe pacnonoxenue 6 1
NPSMBIX B IPOCTPAHCTBE
3 Hapannenbfiocn, TPSMBIX U g
IUIOCKOCTEN B POCTPAHCTBE
4 HepneHz[miynﬂpHOCTL MPSIMBIX U 75
IUIOCKOCTEH B MPOCTPAHCTBE
VYIusl U pacCTOSHUS 16 1
MHororpaHHUKH 7 1
Bexkropsl B IpocTpaHCcTBE 12
2 [ToBTOpEHHE, 0606HICHI:IG u 5 )
cUcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPO'PAMME




11 KJIACC

N HanvenoBanuepasie;on KosunyecTBouacoB DJIeKTPOHHbIE
n/n TEMIPOrpaMMBbI Bcero Konrpoabubiepadorsl  IpakTHuecknepadoThbl (wnbpossie)
o0pa3oBaTebHbIEpeCypPChl
1 AHaIUTHYECKasreOMETPHUS 15 1
) [ToBTOpeHwme, 0606H1€H1f€ u 15 |
CUCTEeMAaTH3aIHsl 3HAHHUHA
3 OO0BEMMHOTOTPAaHHUKA 17 1
4 TenaBpaienus 24 1
5 [Tmomaam moBepXHOCTH U 9 |
00BEMBI KPYTIIBIX Tell
6 JIBMKEeHUS 5 1
. [ToBTOpeHwme, 0606H1€H1f€ u 17 ,
CUCTEeMAaTH3aIHsl 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 102 g 0
[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne

~

Temaypoxka

KoanuyecTBo4acos

Be
ero

KoHTpoJbHbI
epadoThI

IIpakTHyecku
epadoThI

Haraunzy
YeHHu s

IeKTPOHHBbIeNU(PPOBHICOOPA30OB
aTeJibHbIEpeCypChI

OcHOBHbBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE INIOCKOCTH,
MapajuIeNIbHBIX IPSIMBIX (OTPE3KOB),
CEpeIMHBI OTPE3KA

IToHsATHS cTepeoMeTpHH: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IIOCKOCTH,
MapajuIeNIbHBIX IPSIMBIX (OTPE3KOB),
CEepeIMHbI OTpe3Ka

[TonsTus: nepecekarommecs
IIJIOCKOCTH, IIEPECEKaroUecs
NpsMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

[TonsTusA: mepecekaronuecs
IIJIOCKOCTH, TepeceKarouecs
npsiMast U MI0CKOCTh;
MOJIYITPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIINX 00BEKTOB




MHororpaHHUKH, U300paKeHne
MIPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl
3aJlaHus IPSIMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaYEHUSATIPSMBIX U TJIOCKOCTEH

10

N3o0paxkeHne ceueHnii mIpaMuIbl,
Ky0a U IPU3Mbl, KOTOPbIE TPOXOIAT
gyepe3 ux péopa.
N300paxeHnenepeceyeHusnony4eH
HBIXIJIOCKOCTEH.
PackpammBaHnennocTpOEHHBIXCEUEH
UHpa3HBIMUALIBETAMHU

11

N3o0paxkeHne ceueHni mIpaMuIbl,
Ky0a U IPU3MbI, KOTOpPbIE TPOXOISAT
gepes ux péopa.
N300paxkeHnenepecedeHUSONyICH
HBIXIIJIOCKOCTEH.
PackpammBaHnenocTpOEHHBIXCEUEH
UHpa3HBIMUALIBETAMHU

12

N300paxkeHne ceuyeHuil mupamMuibl,
Ky0a ¥ IpU3MBbI, KOTOPbIE IPOXOJIAT
gepes ux péopa.




N300paxkeHnenepecedeHUsOTyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHnenocTpoeHHBIXCEUSH
UPa3HBIMULIBETAMU

13

N300pakeHne ceueHuil mupamMusl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOJIAT
gyepe3 ux péopa.
N300pakeHnenepece4eHus0aydeH
HBIXIIJIOCKOCTEHN.
PackpammBaHuenocTpOeHHbIXCEYEH
UHpa3HBIMUALIBETAMHU

14

Merton cnesoB st TOCTPOSHUS
ceueHuu

15

Meron cnenoB ais OCTPOEHUs
ceueHuii. CBOMCTBA nepecedyeHuit
MPSIMBIX U IJIOCKOCTEN

16

Mertopa cnenoB Ui HOCTPOCHUS
ceueHuii. CBOMCTBA nepecedyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
CozaHue BBIHOCHBIX UYEPTEXKEN U
3aIMCh IIAroB MOCTPOCHUS

18

[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3naHne BEIHOCHBIX YEpPTEkKEN U
3aMuCh IIaroB MOCTPOEHUS

19

[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.




CozaHue BBIHOCHBIX UYEPTEXKEN U
3aIKCh IIaroB IMOCTPOCHUS

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéMm ToukaMm Ha pébpax.
CozaHue BBIHOCHBIX UYEPTEXKEHN U
3aIKCh IIAaroB MOCTPOCHUS

21

[ToBTOpEHME ITAHUMETPHM:
Teopema 0 mpONOPLMOHAIBHBIX
orpeskax. [logobuerpeyroibHUKOB

22

[ToBTOpEHME ITAHUMETPUM:
Teopema Menenas. Pacuetsi B
CEUEHUSX Ha BHIHOCHBIX YepTexkKax.
Hcropuspa3BUTUAIUIAHUMETPUU U
CTEpPEOMETPUU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoKeHue npsmbIX B
npoctpancTBe. CKpenBaronecs
npsamsie. [Ipusznaku
CKPEIMBAIOIINXCS TPAMBIX.
[TapannensHbICTIPAMBIC B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMO1
NapayieIbHON JAaHHOW MPSMOW,
MPOXOISIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAalllel Ha
JTAHHOM npsimoit. Jlemma o
nepeceueHNUnapalIeIbHBIXTPSMBIX




IIJIOCKOCTBIO

26

[TapaniensHOCTb TpeX MPSIMbBIX.
Teopema o TpEX nmapajuieIbHbIX
npsAMbIX. Teopema o
CKPEIIMBAIOIUX CATPSIMBIX

27

[TapanmnenpHOE MPOEKTUPOBAHMUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
IIPOEKTUPOBAHMSI.
N306paskeHnepazHbIXPUTyp B
NapajuIeIbHONIIPOEKIUU

28

[lenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YroaMexynpsMbIMUA

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHUE, CBI3aHHEIE C
PacCIOJIOKEHUEM TIPSIMBIX B
MPOCTPAHCTBE

30

[ToHsiTHA: MapalIeTbHOCTh NPSIMOUN
1 TUIOCKOCTH B IPOCTPAHCTBE.
[Tpu3Hak napamieIbHOCTH TPSMOU U
IJIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSIMON U
IJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCJICHHE U IOKA3aTeJIbCTBO,
CBSI3aHHBIE C MMAPAICTLHOCTHIO
IIPSIMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE

32

[TocTpoeHue ceueHUs, TPOXOIAIIECTO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM NpsIMOM.
Pacu€rorHOomenui

33

[TapamtenpHas npoeKLus,
MIPUMEHEHHE 151 TOCTPOCHUS
ceueHMi Ky0Oa U mapajuiesenumesaa.
CaolicTBanapaienenunena u
HIPU3MBI

34

[TapajuienpHbIE TNIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH IBYX
IIJIOCKOCTEN

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
[IPUHAUICKALLYIO TAaHHOU
IJIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaolicTBa mapajuiebHbIX
IJIOCKOCTEM: O MMapajuIeIbBHOCTH
MPSIMBIX TEPECEUEHUs IPU
NIEPECEUEHUH JIBYX MapaljIesIbHbIX
IJIOCKOCTEMN TPEThEU

37

CaolicTBa napamienbHbIX
TUIOCKOCTEH: 00 OTpe3Kax
MapajvieIbHbIX MPSMBbIX,
3aKIIFOYEHHBIX MEXIY
napajuieIbHBIMU TIJI0CKOCTSIMU; O
MEPECEUCHUU TIPSMOU C IBYMSI
MapajuieIbHbIMU TIOCKOCTSMH

38

[ToBTropenue: Teopema [Tudaropa Ha




IIJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPUALIPAMOYTOJIBHOIOTPE
YrOJIbHHKA

40

CgoiicTBa Ky0a U MPSIMOYTOJTLHOTO
napajuiefenumneaa

41

Brruncnenue IMH OTPE3KOB B KyOe
U TIPSIMOYTOJILHOM
napauiesenure/ie

42

IlepnieH qUKYISAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

43

IlepnieH UKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€AUHCTBEHHOCTH IIPSIMOI,
IIPOXOAALICH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIPHON
K IIJIOCKOCTHU

45

[1nockocTu U nepneHAUKYIsIpPHbIE
UM TIpSIMbIE B MHOTOTPaHHHUKAX

46

[TnockocTu U nepneHAUKYIsIpHbIE
UM IpsIMble B MHOTOTPaHHUKaX

47

[lepneHIUKyNsIp ¥ HAKJIOHHAS.
ITocTpoeHue neprneHuKyIspa u3




TOYKH Ha MPAMYIO

48

[leprieHanKynIsAp U HAKIOHHASL.
ITocTpoeHue neprneHuKyIsipa u3
TOYKH Ha MPSIMYIO

49

Teopema o TpEX mepreHAnKYIsIpax
(npsimast u oOpaTHas)

50

Teopema o TpEX nmepneHAUKYIAPAx
(npsimast u oOpaTHas)

51

YTroaMex1ycKpeBaroIUMHUCIIIPS
MBIMH

52

[Tonck meprneHIuKyASIPHBIX MPSMBIX
C TIOMOIIBIO TEPIICHIUK YIS PHBIX
IJIOCKOCTEN

53

OpTOroHanbHOENPOEKTHPOBAHNE

54

[TocTpoenue ceueHuii kyoa, mpU3Msbl,
[IPaBUJILHON ITUPAMUIBI C TIOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU

55

[TocTpoenue ceuenunii kyoa, MpU3MBI,
MPaBUJILHON MUPAMU/IBI C TIOMOILIBIO
OPTOTrOHAJILHOM IIPOEKIIUU

56

CummMeTpusi B IPOCTPAHCTBE
OTHOCHUTEIIBHO TJIOCKOCTH.
[nockocTucuMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepnesaAuKyJISpHOCTH
IIPSIMOU U TUIOCKOCTH KaK CJIEJCTBUE
CUMMETpUHN

58

IIpaBUIbHBIE MHOTOI'PAHHUKHU.




Pacuér paccTosgHU# OT TOYKU 10
IJIOCKOCTH

59

[IpaBriibHBIE MHOTOIPaHHHUKH.
Pacuér paccTosHUi OT TOYKH 10
IJIOCKOCTH

60

CriocoObI OMyCTUTD
MEPIEeHIUKYISAPbl: CHMMETPHS,
C/IBHUT TOYKH IO MapaJLIEITbHON
IpsAIMOI

61

CaBur no HenapauieIbHON MpsMOH,
W3MEHEHUE PACCTOSHUM

62

Konrponsnas padora "B3anmuoe
pacrojoKeHue MPsSMbIX U
IJTIOCKOCTEH B MpOCTpaHCTBE"

63

IToBTOpEHME: Yroyl Mexay NPsSMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MeXIY
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuyeckue MeToabl
BBIYMCIICHHS YTJIa MEXKTY TPSIMBIMH
B MHOI‘OFpaHHI/IKaX

66

JByrpanubiii yroia. CBOMCTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yIiia

67

[TeprieHIUKYISIpHBIE IIOCKOCTH.
CBoiicTBa B3aMHO




MEPIEHIUKYISIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IepeCceUYeHUs ABYX IIIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpsamoyronbHBIN Tapauieenune];
KyO; u3MepeHusi, CBOiicTBa
IIPSIMOYTOJIBHOTO NTapaJuleIenune1a

70

Teopema o quaroHanm
MPSAMOYTOJIHOTO Mapajijieienuiena
U CJIEICTBUE U3 HEE

71

CrepeoMeTpuyecKre U NpUKIIaTHbIe
3aJla4yM, CBA3aHHbBIE CO B3aUMHbBIM
Pacro0KEeHUEM MPSMBIX U
MJI0CKOCTH

72

IToBTOpEHME: CKpPELIMBAIOILIAECS
IIpsIMBbIE, TTApaJUIEIbHBIE INIOCKOCTH
B CTaHJAPTHBIX MHOTOTPAHHUKAX

73

[Tapa mapannenpHbBIX IIJIOCKOCTEN Ha
CKPEILMBAOIINXCS MTPSMBIX,
pacCcTOsHUE MEKY
CKpELIMBAIOIINMUCS IPSIMBIMU B
MPOCTBIX CUTYaLHSIX

74

Paccrosinue OoT TOUKH JIO0 MIIOCKOCTH,
paccTosHUE OT NPSIMOM 110
IJIOCKOCTH

75

Brrunciienne paccTOSTHUI MEXITy




CKPEUIMBAIOIIUMHUCS TPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHOM
MJI0CKOCTH

TpéxrpaHHbliil yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB 117151 TpEXTPAHHOIO yria
DneMeHTHI chepuiecKoit

77 FEOMETPUU: T€OAE3NUYECKUE JINHUU
Ha 3emie

78 Kontponbras padota "Y1l u
paccrosaHus"

79 CucreMaTu3alus 3HaHUH
"MHOrorpaHHuK U €ro 3JIeMEeHTHI"

20 IInpamupa. Buael nupamun.
[IpaBunbHas nupamMua

21 [Tpusma. [Ipsimast 1 HaKITOHHAS
npu3Msl. [IpaBunbHasnpuzma
[IpsiMolt napasenenumnen,

82 MPAMOYTOJIbHBIN TTapajuieIenuIe]l,
KyO

23 BhInyKIJIbIEMHOTOTpaHHUKH.
Teopemaldiinepa
Brinykiible MHOTOTpaHHUKH.

84 | Teopema Diinepa. [IpaBunbHble 1
MOJIYTIPABUIIbHBIE MHOTOIPaHHUKHU

25 KontponbraspaboTa

"MHuororpaHHuku"




IlonsTue BCKTOpA HaA IMJIOCKOCTU U B

86 1
MIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3znocthBEKTOPOB 1

89 | IlpaBunomnapasienenumnena 1

90 YMHOKEHUEBEKTOPAHAYHCIIO 1
Pasnoxxenue Bektopa 1o 6azucy

91 TPEX BEKTOPOB, HE JIEKAIUX B 1
OJIHOM IIOCKOCTH

92 CxangapHoenpousBeIeHre 1

93 Brruncnenue yrina Mexzy |
BEKTOpPaMH B POCTPAHCTBE

94  Ilpocreiimmesagaun ¢ BEKTOpaMu 1

95 [Ipocreiimmesanadu ¢ BEKTOpaMHU 1

96  Ilpocreiimmesanaun ¢ BEKTOpaMu 1

97 [Ipocreiimmesanadu ¢ BEKTOpaMHU 1

08 Ob6o0menue u ) 1
cucTeMaTU3aluA3HAHU]

99 O06001IeHne 1 ) 1
cucTeMaTU3aluA3HAHU]

10

0 HroroBaskoHTpoibHasspadoTa 1

10

) HToroBasikoHTpobHasipaboTa 1

10 O06001IeHne 1 1

2 cUCTeMaTHU3alusI3HAaHUI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

10




11 KJIACC

Ne

~

Temaypoxka

KosanuyecTBo4acos

Bce
ro

KonTtposabHbie
padoThI

IIpakTH4eckue
padoThI

Jdarauzyu
eHUA

DJIeKTPOHHBbIeNU(PPOBHICOOPA30BAT
eJibHbIEpecypchl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH M B MPOCTpaHCTBE"

[ToBTOpenue Temol "CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHKE TEMBI
"Boluncnenue yria Mexny
BEKTOpPaMHU B TPOCTpAHCTBE"

IToBTOpEeHue TeMbl "YpaBHEHME
IIPSIMOY, IIPOXOIALLEH Yepe3 ABE
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJib, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHE MIIOCKOCTH
B OTpe3Kax

BekropHoenpousseneHue

JIuHeliHbIeHEepaBEHCTBA,
JIMHEWHOEIPOrpaMMUPOBaHUE

JIuHeltHbIeHEepaBEHCTBA,




JIMHEWHOEIPOrpaMMUPOBaHUE

10

AHanuTHYEeCKUE METOIEI
pacyéra yriia Mexx1y IpssMbIMU B
MHOT'OTpaHHUKAX

11

AHanuTHYEeCKUE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOI‘OFpaHHI/IKaX

12

dopmysa pacCTOSHUS OT TOUKH
JI0 TIJIOCKOCTH B KOOpJMHATAX

13

Haxoxnenue pacctosHui ot
TOYKH JI0 TIIOCKOCTH B KyOe

14

Haxoxnenue pacctossHui OT
TOYKH 10 TUNIOCKOCTH B
[IPaBUJIILHON ITUPAMUJIE

15

KontponbraspabdoTa
"AHanuTuyeckasireomerTpus"

16

CeueHMSIMHOTOTPAaHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKHU

17

CeueHMSIMHOTOTPAaHHUKOB:
METOACIEN0B

18

CeueHrst MHOTOTPAaHHUKOB:
CTaHJapTHBIE TIIOCKOCTH,
TepecevyeHus MPSIMbIX U
IIOCKOCTEH

19

[TapannensHble IPAMBIE U
IJIOCKOCTH: MapaielbHbIe
ceueHus




20

[TapaiensHbIE TIpSIMBIE U
TJIOCKOCTH: Pac4y€T OTHOLICHHI

21

[TapaiensHbIe IpSIMBIE U
IIJIOCKOCTH: YIJIBI MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU

22

[lepnenaukynspHbIe IPSMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
NEPIEHIUKYJISPHBIX IIOCKOCTEN
U IPSIMBIX, CHMMETPUN
MHOTOT'PaHHUKOB

23

[lepnenaukynspHbIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

24

[lepnieHIuKyNsIpHbIE MIPSMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIMH B
MHOTOTPaHHUKAX

25

IToBTOpenue: omanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TUTOIIAZICH, COOOpaXKeHUs
moxoous

26

IToBTOpenue: iomanu
MHOTOYTOJTLHUKOB, ()OPMYIIBI
JUTSL TUTOIAZICH, COOOpaXKeHUs
nmoxoous

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (hOpMYJIbI
JUTSI TUTOTLACH, COOOpaKEHHS
moxoous




28

IImomanu ceueHuit
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEH, pa3pe3anusi Ha
4acTH, COOOpaKEHUS MOA00Us

29

IImomanu ceueHuit
MHOTOTPAaHHHUKOB: TUIOIIATN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

30

KonrtponsHas pabora
"IloBTOpEHNE: MHOTOIPAaHHUKH,
CEUEHUs1 MHOTOTPaHHHUKOB"

31

O0BéM Terma. O0beEM
MIPSAMOYTOJIBHOI'O
napajuiesienuneaa

32

3amaun 06 yaBOeHUH Ky0a, O
KBaJparype Kyda; 0 TPHUCEKIINH
yria

33

CrepeoMmeTpriecKue 3aauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiefenumneaa

34

[Ipuknagueie 3a1auu,
CBSI3aHHBIE C BHIYHCIICHHUEM
00BEMa MIPSMOYTOJIHHOTO
napajuiefenumneaa

35

OOBEMIPAMOUTIPU3MBI

36

CrepeoMmeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHHUEM




00BEMOB MPSMON IPU3MBI

37

[Tpuknaguelie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSMOH
MIPU3MBI

38

Brruncienne 00EMOB TeJI €
TIOMOIIBIO OMTPEIEIIEHHOTO
WHTEeTpaJa.
OOBEMHAKIIOHHONTIPU3MBI

39

Brrauciieare 00bEMOB TeI C
TIOMOIIBIO OMTPEIEIIEHHOTO
uHaTerpaa. O0BEMIUPaAMUIBI

40

®opmyna 00bEMa MUPaAMHU/IBL.
OtHomeHne 00eMOB MUPAMH/T
C OOITUM yTJIOM

41

®opmyna 00bEMa MUPaAMHU/IBL.
OTtHoleHNe 00HEMOB TUPAMU]]
C 00IIMM yTIIOM

42

CrepeoMmeTpuiecKue 3aauu,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPU3MBbI

43

CrepeoMmeTpriecKue 3aauu,
CBsI3aHHBIE C 00BEMAMU
MU PaMHU/IbI

44

[TpukiaaHbIe 3a/1a49U 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM HAKJIOHHOW TIPU3MBI

45

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C




00BEMOM TTUPAMH/TBI

46

[Ipumenenne 0ObEMOB.
Beruucnenue paccrosiHus 10
IJIOCKOCTH

47

KontponbHaspabdoTa
"O0BEMMHOTOTpaHHUKA"

48

[unuHapudeckas MOBEPXHOCTb,
oOpa3zyromue MUIHHIPHIECKON
MTOBEPXHOCTH

49

Hunuuap. [Ipsamoit kpyrosoi
uwmHap. [momans
MIOBEPXHOCTU LIUJIUHAPA

50

Konunueckast moBepxXHOCTb,
o0pa3yroIine KOHUIeCKOn
nosepxHocTu. Konyc

51

Cedenue KOHyca MIOCKOCTHIO,
MapaiebHOMN MJIOCKOCTH
OCHOBaHUs

52

VY ceu€HHBIN KOHYC.
N3o0pakeHne KOHYCOB H
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60koBOM
MMOBEPXHOCTHU U MOJHON
MMOBEPXHOCTU KOHYCa

54

[Tnomane 60koBOM
IMOBEPXHOCTHU U MOJHON
IMOBEPXHOCTHU KOHYyCa

55

CrepeoMeTpHyecKHe 3a1a9d Ha




JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
MOCTPOEHUEM CEUEHU I
UWIMH]IpA, KOHYCa

56

CrepeomeTpuueckue 3a1a4u Ha
JA0Ka3aTCJIbCTBO U BHIYUCICHUC,
IMOCTPOEHUEM CEUEHU N
UWIMH]IpA, KOHYCa

57

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C LIWIIMHIAPOM

58

[Tpuknaguelie 3a1a4u,
CBSI3aHHBIE C IIHJIMHIPOM

59

Cdepa u map

60

[Tepecevenue cheps U mapa ¢
ockocThio. Kacanue mapa u
cdepbl IOCKOCThI0. Bua n
n300pakeHuenapa

61

[epeceuenue chepsl u mapa ¢
mrockocthio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHuenapa

62

VYpasuenue chepsl. [Lnomanp
chepsl u e€ yacTei

63

Cummerpusicepsl U mapa

64

CrepeomeTpuueckue 3a1auu Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsi3aHHBIE cO chepoit U mapom,
IIOCTPOEHUEM UX CEUEHUH
IIJIOCKOCTBIO




65

CrepeomeTpuueckue 3a1a4u Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

66

[Ipuknagueie 3a1auu,
CBsI3aHHBIE CO c(hepoil U mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHAapTHBIE
momoous

68

Pazanunble KOMOMHAIIMHU TEN
BpalIeHUs1 U MHOTOTPAaHHUKOB

69

3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

70

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6weém mumuHapa. Teopema 06
00BEME TIPSMOTO ITUITUHIPA

73

Brruncnenmne o0bEMOB Tel ¢
MIOMOILBIO ONIPEAECIEHHOTO
uHTerpasa. O0BEMKOHYCa

74

ITnowanu OOKOBOM U MTOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMmeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

[TpukiaaHbIe 3a/1a49U 110 TEME
"O0BEMBI U ILIOIIAIHA
noBepxHocTen Ten"

77

O06BEM 11apa u mapoBOTO
cektopa. Teopema 00 00bEMe
mapa. [Tmomans chepsr.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MApOBOTO
CerMEHTa U IIapOBOT0 CEKTOpa

78

[TpukiamHbIe 3a1a49U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM II1apa ¥ IUIOMIABI0
cepsl.

COOTHOIICHUAMEK TYTIIOIA M
WUIOBEPXHOCTEN U
00BEMaMUIIOTOOHBIXTEN

79

[Tomo6HbIe TENa B
npocrpascTse. M3sMeHeHue
o0BEMa mpu moo0uu.
CrepeoMmeTpruecKue 3aauu,
CBSI3aHHBIE C BHIYHCIICHHUEM
00BEMOB TeI U IUIOLIAIEH
MOBEPXHOCTEMN

80

Konrtponsnast padora "[1nomanu
MMOBEPXHOCTU U 00BEMBI
Kpyribix Ten"

81

JIBH>KEeHUS POCTPAHCTBA.




OTtoOpakenusi. J|BmwkeHust u
paBeHCTBO uryp.
OO01MecBoiCTBaIBIKEHU I

82

Bunnl nBukeHuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAsL CAMMETPUS,
3epKabHasi CAMMETPUS,
MOBOPOT BOKPYT MPSIMOMH

83

[TpeoOpazoBanus mog00Us.
[Tpsmas u chepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JIBIKECHUS

85

Kontponbras padota "BekTopsl
B MpocTpaHcTBe"

86

O6o06mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cucTeMaTH3alus 3HaHUH
"[TapaisienbHOCTh NPSIMBIX U
IJTIOCKOCTEH B MpOCTpaHCcTBE"

87

O6o06m1aromee nosTopenue 11
MOHATUH U METOJIOB Kypca
reometpuu 10-11 kmaccos,
cucTeMaTH3alus 3HaHUH
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o06m1aromiee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTH3alus 3HaHUH




"BexTops!l B mpocTpaHcTee”

&9

O6o6maromee moBrTopenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kimaccos,
cUcTeMaTu3alus 3HaHW:
"O6bemM MHOTOrpaHHuKa"

90

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cUcTeMaTu3alus 3HaHW:
"O6bemM MHOTOrpaHHuKa"

91

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cUcTeMaTu3alus 3HaHW:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

O6o06m1aromee nosTopenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cUcTeMaTu3alus 3HaHW:
"[Lnouraay MoBEepXHOCTH U
00BEMBI KPYTIIBIX TEN"

93

HToroBasikoHTpobHasipaboTa

94

HroroBaskoHTpobHasspadoTa

95

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTu3anus 3HaHU

96

Ucrtopus pazsutus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX 1
WHKEHEPHBIX U KOMITBIOTEPHBIX

10

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

[10 ITPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

MaremaTuka: anredpa 1 Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpust. 10-11 kmacesl: yaeOHUK A5 0011eo0pa3oBat. opraHu3amuii: 6a3oBbIii
u yriy6a. ypoBau/ JI.C. Aranacsan u ap. 9-e uza. - M.: [Ipocsenienne, 2021.-
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METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6moreka IJOK






