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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMaHUTAPHOIO IIMKJIA.
[lockonbky  JOrMYecKOoe  MbIIUICHHE,  (GopMUpyeMoe  MNpH  H3YYCHHUHU
00y4arIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIHIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELICHUHM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
duznyueckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypea «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABIISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIONb30BaHusl Oosee TIHyOOKMX TIEOMETPHUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUH, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATHUKH.

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

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OIKCHIBATH M U3Yy4aTb
pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MTOHATUMHOTO aIapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMupoBaHHE  YMEHHUS  BJQJ€Th  OCHOBHBIMM  HOHATHSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMHUpOBaHKME YMEHUS pPAacllO3HABATh HAa YepTEXkKaxX, MOAEIAX U B peaJIbHOM
MUpPE MHOIOTPaHHUMKM M Teja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE NMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeEMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

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



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU HU3YUYCHHUH JIPYTUX
y4eOHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN ITOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEp’KaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMWY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
1011 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTeJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpeaensercds He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueit
IPOrpamMMbl, paclpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITHAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamayiuich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHMW30BaTh  OBJAJICHUE
T€OMETPUYECKUMH TIOHIATHSIMU U HaBBIKAMHU TMTOCJIEI0BATEIBHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHNEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycinoBus i auddepeHmmanuu  oOyd4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATEeMaTHKU C
yaéToM BbIOOpa Oymymed mpodeccun, oOecredyuBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 poeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kitacce — 102
qaca (3 gaca B HEJIEI0).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  CTepeoMeTpuH. Touka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelIMBarolmuecss npsmeie. [Ipu3Hakum CKpemumBaromuxcs
npsameIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NTapaJlJICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPAMBIX, APAJUIEIbHOCTD IPIMOU
U 1ockocTH. [lapamienbHO€ W LEHTpPaNbHOE MPOEKTUPOBAHUE, N300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOTO MPOEKTUpOBaHuUsA. I300pakeHue
¢buryp B mapayuieqbHON MPOEKUUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
MMOCTPOCHUE CEYCHUM.

[lepnenaAuKyIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MApPAJUICIbHBIE W NEPHEHAMKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHaMKyISp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYJISAPHOCTD  IUIOCKOCTEW: IPU3HAK  NEPHEHAMKYJIAPHOCTH  ABYX
I0CKoCcTer. Teopema o TpEX NePHEHIUKYISPax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY INPSMOUW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunabl MHOrOrpaHHMKOB, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi MIOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajuleleNuUIE] W €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yroiapHas nUpaMuna,
npaBWIbHas W yceu€HHas mupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IpaBUWIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPAaMHAA W IPaBUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Bbrunucinenue 35€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbl.
[Tnomaar OOKOBOM MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSMOW MPHU3MBIL.
[Inomanr OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOW MHUPaMUJIBbI,
TEOpeMa O IUIOAAN YCEYEHHOU MMPAMU/IBI.

CuMmMmeTpus B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
napajuleJIenunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETPHs IIPABUIIBHOU
IAPAMHUJIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
guciio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[MonsiTust: IWIMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpa3ymoliue MoBepxHocTe. Tenma BpalueHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmonoxeHue
chepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa U KoHyca. CummeTpus cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Mapajuiesienunena u cieactsus u3 Heé. O0bEM npsaMod u
HAKJIOHHOM NpU3MBI, HWIMHJpA, THpaMuabl U KoHyca. O0bEM I11apa U IIapoBOro
CErMEHTA.

KomOunauuu Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas okojio uwinHapa. Ilepeceuenue cdepsl u 1mapa c
miockocThro. Kacanue mapa u cdeprl miockocTero. [IoHATHE MHOTrOrpaHHUKA,



OTMCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WIIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIOmanas chepsl U €€ JacTew.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnojmoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS HWINHAPA
(mapayiuielbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUsl KOHyca (mapasuielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUS 1Iapa, METOJIbI TOCTPOEHUS
CEUYEHHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumym HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
CHCTEMA KOOPAMHAT B IIpocTpaHcTBe. KoopamHarel BekTopa. Pasinoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T€OMETPUUYECKHUX
3a/1ad4.

JABuKEeHHs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OTtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUH. BuIbl [BUXKEHUN: TMapaulesbHBIM MEepeHoc,
LEHTpaJbHAsl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanms noao0us. [Ipsimas U cthepa Ditnepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUSA DPA3JIUYHBIX CTPYKTYp, SIBJICHHIH,
NpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTHYHOCTH, YBAKEHUS K
MPOILLIOMY M HAcCTOSIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTD
K MaT€MAaTHYECKUM acleKTaM Pa3jJu4HbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370POBBIO (30pOBOE THUTAHWE, COATAHCUPOBAHHBIN DPEXKUM 3aHATUU U
OTJIbIXa, peryisipHasi pu3nyeckasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBINA BbHIOOD
Oynymeit mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TNOHUMAHUE BIMSIHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHICCKUX TTPOOIeM, OpUEHTAITNS
HAa TIPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o0iactu
OKpY>Kalollled Cpe/bl, 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, IMOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEHYECKOM AesTENbHOCTH, STanoB €€
Pa3BUTUS W 3HAUYUMOCTU JUISI Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUDA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUYECHUH 10 aHAJIOTUH;

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

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHHUs, BBHIOMpAaTh HauOoyiee TMOAXOASAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyITUpPOBaTh OOOOLICHHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMs, OICHHWBAaTh  JIOCTOBEPHOCTD
MOJY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECcCa, a TaKXKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eUIUTH WHPOPMAIMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATh,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB HU
¢dbopm npencTaBieHus;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3sNUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapruecKH;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBUIMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTax, JaBaTh MOSICHEHUSA MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMHI,
npoOsiemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TOHCK
pELIEHHUsI, COIMOCTABISTh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3UIHNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIOCO0 pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATEJIbHOM  pedeKkcud Kak  OCO3HaHUS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LIETU U YCIOBUAM, OOBACHATH TPUUUHBI
JNOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHUMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJIb COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarhb
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ylbTaT padOThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMNMNOBBIX (opmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEJMETHBIE PE3YJIBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATUSMH CTEPEOMETPUU TIpU
pelIeHNH 3a]1a4 U MPOBEICHINHN MAaTeMAaTUYECKUX PacCyXICHUM;

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 OMNEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
TUPAMHU/IA, PSIMOYTOJIBHBIN MapaIesienune/, Kyo);

e KIAaCCHU(UIMPOBATL  MHOTOTPDAHHUKH,  BBIOMpAas  OCHOBAHHS  JUIS
KJ1accuuKaIuu,

e CBOOOAHO ONEpUPOBATh TOHATHUSMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napayiebHOE, LEHTPAJIbHOE u OpPTOTOHAIBFHOE
NPOEKTUpOBaHUE (GUTYpP Ha IJIOCKOCTh, BBIMIOJIHATH H300pakeHus QUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJIAMH, BBHITIOIHSITH
(BBIHOCHBIC) TIOCKUE YEePTESIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHTY:
BUJI CBEPXY, COOKY, CHHUBY;

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

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

e CBOOOIHO OMNEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B ITPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHWE TCOMETPHUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPH PEIICHNH MaTEeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSA
CJIOKHOCTH;

e TPHUMCHATH NPOCTCHINIME TPOTpaMMHBIC CpPEICTBA W  DIICKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;

e WU3BIIEKATh, MPEOOpPa30BBHIBATH W WHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
geprexax U pUCyHKax;

e TPHMCHATH TOJYYCHHBIC 3HAHWS HA TPAKTHKE: CpPaBHHUBATh W
aHAJIM3UPOBATh pEaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TIOHATHS B
Iporecce TMOWCKa PEeHICHWs] MaTeMaTH4eckd  chopMyIrpoBaHHON
npo0JieMbl, MOJETUPOBATh PEANbHBIE CHUTyallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAHUEM T€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aireOpbl, peraTh MPAKTUYECKHe 3a/1aqw,
CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUUECKUX BEIMUHH;

e UWMETh TPEICTABICHUA 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K kony 11 kiacca o0yyarouiuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSAMHU, CBSI3aHHBIMH C I[MJIMHIPUYECKOM,
KOHMYECKOH U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: IIHHIPOM,
KOHYCOM, c(epoii u mapowm;

pacrmo3HaBaTh Tela BpamieHus (UUIUHAP, KOHyC, cdepa u Mmap) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLICHUS;

KJIaCCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpaIICHHUS,
Te€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJHO ONMEpPUPOBATH MOHSTUAMM, CBA3AHHBIMU C KOMOWMHALUAMHU Tel
BpallleHHuss 1 MHOTOTPAaHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIN B cdepy u
ONHMCaHHBIN 0KOJIO cepsl, chepa, BIHCcaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS;

BBIUKCIISATH COOTHOLICHHS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMU
[IOJOOHBIX TEN;

n3o0paxaTh u3y4daeMble (UTYpPBI, BBINOJHATh (BBIHOCHBIE) IIJIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M NPeoOpa3oBbIBaTh HMH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUUYECKUE 3a/1a4l HAa BBIUYUCIICHHUE YIII0B MEXIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSHUN OT TOYKM O TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOZHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBITIONHATh HM300paKEHHsST MHOTOTPAHHUKOB M TEN BpalleHUS MpH
napajuieTbHOM  TIEpeHOCe, IIEHTPaJbHOW CHMMETPUH, 3€pKalbHOU
CUMMETPUH, IIPY IOBOPOTE BOKPYT MPSAMOM, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMINHIPA
(mapanenbHO U MEePIeHANKYIISIPHO OCH), CeYCHHsI KOHyca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CEUCHHUS 1apa;
UCTIOJIb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO]] TIEPEHOCA CEKYIIIEeH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolIMX HECKOJIbKO IIAaroB pEHIEeHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33]1aHbl B SBHOU U HESIBHOU (hopME;

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

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

IPUMEHATh  IIOJyYCHHbICE  3HAaHMs  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllMU, IPUMEHATh U3YUCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B  IPOLIECCE IOMCKA  PELICHUS
MaTeMaTH4ecku  CcPOpMYIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHbBle CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTh MNpPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0KJEHUEM F'€OMETPUUYECKUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOMU 4acTH (dyHIameHTa pa3BUTHUA TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmmbl Bcero KoHTpoiLHb1 Hpakruueckue o0pa3oBaTte/ibHbIE
e padoThl padoThI pecypen
1 BBeznenue B ctepeoMeTputo 23 1
) B3aunmHoe pacronoxeHue npsiMbIx B 6 |
MIPOCTPAHCTBE
3 [TapannaenbHOCTh NPSIMBIX U MNIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHzlmiynﬂpHOCTL MPSIMBIX U ’5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIbl 1 pacCTOSHUS 16 1
6 MHOrorpaHHUKH 7 1
BexkTtopsl B mpocTpaHCcTBE 12
g HOBTOPGHI/IC, 00001IIeHNE U CHCTEMATHU3 AN 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne m/m NPOrpaMmblI Bcero Kontposemer Hpakruyeckne o0pa3oBaTe/ibHbIE
e padoThl padoThI pecypebi
1 AHanuThueckas reoOMeTpHst 15 1
) [ToBTOpEHHE, 0606HICHI:IG u 15 |
CUCTeMaTH3allMsl 3HAaHUH
O06BEM MHOTOTpaHHUKA 17 1
4 Tena BpaeHnus 24 1
5 [Tnomany noBepXHOCTH U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JIBMKEeHUS 5 1
. [ToBTOpeHwme, 0606H1eH1:Ie u 17 )
cucTeMaTtu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uu@poBbIe
Ne n/n Tema ypoka KonTtpoJbHbie p
Bcero o0pa3oBarte/ibHbIE
padoThI
pecypcsbl

OcHoBHbIE TIpaBUiia H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajuieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[IoHsATHS cTepeoMeTpyun: TOUYKA, NIpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIIa U300paKCHHS HA PUCYHKE
IJIOCKOCTH, MapaJJICIIbHBIX MPAMBIX
(OTpe3KOB), cepeMHBI OTpe3Ka

[TonsTHs: nepecekaroumecs MIOCKOCTH,
NepeceKaroIIMecs mpsiMasi ¥ MII0CKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekaroumecs MIOCKOCTH,
IepeceKaroIIMecs mpsiMasi ¥ MII0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHoOTOrpaHHUKH, U300paKEHHE
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AXCHOMBI CTEpEOMETPHH U TIEPBHIC
cienctBus U3 HUX. CrocoObl 3a1aHus
NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TNIOCKOCTEH

10

N3ob6pakenune ceueHuit nmupaMmusl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pé€bpa. M3o0pakeHne nepecedeHus
MIOJIY4EHHBIX IIJIOCKOCTEN. PackpammBanue
NIOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMU

11

N3ob6pakenune ceueHuit nmupaMmusl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pé€bpa. M3o0pakeHue nepecedeHus
MIOJIY4EHHBIX IIJIOCKOCTeN. PackpammBanue
HIOCTPOEHHBIX CEYEHUH Pa3HBIMU IIBETAMU

12

N3ob6pakenune ceueHuit nmupaMmusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX TIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

13

N3ob6pakenue ceueHuit nmupamMmusl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX TTIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

14

Merton ciaeaoB sl HOCTPOCHUST CEYEHUM




15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceYeHU MPSIMbIX U
IJIOCKOCTEM

16

Mertopn cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHUul MPSIMbIX U
IJIOCKOCTEMN

17

[MocTpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM TOUKaM Ha p&opax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3alUCh 111aroB
MTOCTPOEHUS

18

[MocTpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM TOUKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 111aroB
MTOCTPOEHUS

19

[MocTpoenue ceuenwnii B mupamuie, Kyoe mo
TpéM TOUKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3alUCh 111aroB
MTOCTPOEHUS

20

[MocTpoenue ceuenwnii B mupamuie, Kyoe mo
Tp&M Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
MTOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJIbHUKOB

22

IToBrOopenue manumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus




IUTAHUMETPHUH U CTEPEOMETPUH

23

KonTtponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

BzaumHoOe pacnonoxeHue IpsMbIX B
npocTtpancTBe. CKpenuBaronecs npsmele.
IIpu3Haky CKpeIuBarOIMXCs IPSAMBIX.
[TapamiensHbIe NIpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JIAHHOM IIPSIMOM, NIPOXOALICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH HA JaHHOU
npsMoi. JleMMa o epecedeHun
NapaAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

27

[TapannenbHoe NIPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NApaJIJIETLHOTO
pOEeKTHPOBaHus. M300paxeHne pa3HbIxX
¢Guryp B napajuieabHON NPOEKIUN

28

LlentpanpHas npoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXY NPSIMbIMU

29

3azayn Ha 1OKA3aTEILCTBO U
HCCIIEN0BAaHUE, CBA3AHHEIE C
paconoXeHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapamIeabHOCTh MPSIMOI 1
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak




NapauIeIbHOCTU MPSIMOU U TUIOCKOCTH.
CBolicTBa mapajuieIbHOCTH NIPSMON U
IUIOCKOCTH

31

FeOMeTpI/I‘IeCKI/Ie 3a1a4y Ha BBIYUCIICHUEC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTHIO PSMBIX U IIOCKOCTEH B
POCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepe3
JAHHYIO MPSMYIO Ha YepTekKe U
MapajuIebHOTO IPYyroi npsamoi. Pacuér
OTHOILLEHUN

33

[TapamienbHas NpoeKLKsl, IPUMEHEHHE IS
MOCTPOEHUS CeUeHU Ky0a 1
napasuienenunena. CBoncTBa
napasuieJienune1a u Npu3Mbl

34

[TapamnensHble iockocTy. I[IpusHaku
NapaJUIEIbHOCTH JBYX IUNIOCKOCTEN

35

TeopeMa 0 napayIeNbHOCTH U
€AMHCTBEHHOCTH INIOCKOCTH, IPOXOASIIEN
yepes3 TOUKY, He IPUHAJISKALTYIO JaHHOM
IUIOCKOCTH M CIIEJCTBHS U3 HEE

36

CBolicTBa napayuIeIbHbIX INIOCKOCTEN: O
[apAJUIEIIbHOCTH IPSIMBIX IIEPECEUCHHUS IIPU
NIEPECEYCHNH JIBYX MapaJlICIbHbIX
MIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPE3KaxX NapaJuICIbHbIX MPSIMBIX,
3aKIIFOYEHHBIX MEXAY NapajuleIbHbBIMU




TUTOCKOCTSIMH; O TIEPECEUCHNUH TIPSIMOMA C
JBYMSI TIApAJIETHBIMHU TUTOCKOCTSIMH

[ToBTropenue: Teopema [Mugaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a v MPSMOYTOJIBHOTO
napajuiejenunea

A1 Brruncnenue JIHMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieJIenuIe e
[lepnieHAUKYIAPHOCTD NPSMON U

42 I0CKOCTH. [Ipr3HaK nepreHIuKYISIPHOCTH
MPSIMON M TUIOCKOCTH
[leprieHAUKYIAPHOCTD NPSMOU U

43 1ockocTH. [Ipu3Hak nepneHuKysIpHOCTH
MPSIMON M TNIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH NPSIMOM, TPOXOSALLIEH
yepe3 TOUKy IPOCTPAHCTBA U
NEPNEHANKYIISIPHON K INTIOCKOCTH

45 [InockocTu u nepneHANKyIIpHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46 [InockocTu u nepneHANKyIIpHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

47 [Tepnenaukynsip u HakioHHas. [locTpoenue
NEePNEHANKYIISIPA U3 TOYKH HA MPSAMYIO

48 [Tepnenaukymnsip u HakioHHas. [locTpoenue




NEPIEeHIUKYIIAPA U3 TOYKU Ha MPIMYIO

Teopema o Tpéx nepneHANKyIspax (mpsmas

49
U oOpaTHas)

50 Teopema o Tpéx neprneHAuKyIapax (mpsmast
U oOpaTHast)

51 Yroa Mexxay CKpemmBaroIIMMHUCs
IPSIMBIMU

5 [Touck nepneHauKyISAPHBIX NPSAMBIX C
MIOMOUIBIO NEPIIEHINKYIISIPHBIX IUNIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, MPU3MBI,

54 [IPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU
[TocTpoenue ceueHuit kyoa, MPU3MBI,

55 MPAaBUJILHON MUPAMHUJIBI C TIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIILHO

56 MII0CKOCTH. [InockocTH cuMmeTpuii B
MHOTOTpaHHUKAaX

57 [Ipr3Hak nepneHIuKyJISIPHOCTH TPSIMO U
IUIOCKOCTH KaK CJIEICTBUE CHMMETPUH

53 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSIHUAN OT TOYKH JI0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTU

60 CriocoObI ONyCTUTh MEPIEHAUKYIISPHI:

CUMMCTpPUs, CABUT TOYKH 110 napanneanOI‘/'I




MPAMOI

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontposnbnas padota "B3anmuoe
PACIIOJIOKCHUC TTPAMBIX U MJIOCKOCTEHU B
npocTpaHcTse”

63

[ToBTOpEHMeE: yrosn Mexxay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YTOTa MEKITY
CKpCIIMBAOINUMUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckue METOAbI BEIUMCICHHUS
yria MeXIy MpsIMbIMA B MHOTOTpPaHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTia

67

[lepnenaukynspuble niaockoctu. CBoMCTBa
B3aMMHO NEPIEHINKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIApHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHMUS IBYX IUIOCKOCTEN
NEPNEHANKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyrombpHBII napauienenunesn; Kyo;
U3MEPEHHUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenunena

70

TeopeMa 0 nMaroHanu NpsAMOYTrOJIbHOTO
napajuleJenuIea u CIEACTBUE U3 HEE




71

CrepeoMeTpHuueckre U MpUKIIaTHbIE
3aJ1auM, CBA3aHHbBIE CO B3AUMHBIM
PacoJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKpELIMBAIOLIUECS IPSMBIE,
napaelbHble INIOCKOCTH B CTaHIAPTHBIX
MHOI'OI'paHHHKaX

73

[Tapa mapayenbHbIX IJIOCKOCTEN HA
CKPEIMBAOUIUXCS MPAMBIX, PACCTOSHUE
MEXy CKPEIIMBAOIIUMUCS MIPSMBIMU B
MIPOCTHIX CUTYaLUAX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

75

Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
NEPHEHAUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI ChepUIeCKOi TeOMETPUH:
reoIe3nYeCcKue JTNHUU Ha 3eMIIe

78

KoHnTtponbnas padota "Y1 u
paccrostHug"

79

Cucremaru3zanus 3HaHUM "MHOTOTrpaHHUK
U €ro dJIeMeHTHI"

80

IIupamua. Bunel nupamun. [pasunbsHas
nupaMuIa

81

[Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.




[IpaBubHasa npuzmMa

[Ipsimoit napajuienenunes, NpsMOyTroabHbII

82 1
napaienenumnes, Kyo

23 Breinmykibie MHOTOrpaHHHUKH. TeopeMa |
Ditnepa
Breinmykibsie MHOTOrpaHHHUKH. TeopeMa

84 Oitnepa. [IpaBuibHbIE U TOTYNPABUIIbHBIC 1
MHOTOTpaHHUKH

85 KoHntponbhas padota "MHuororpanHuku" 1

26 [TonsaTHE BEKTOpA HA MJIOCKOCTH U B |
MPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3zHocTh BEKTOpPOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Pasnoxenue BekTopa mo 6asucy Tpeéx 1
BEKTOPOB, HE JIeXKAIHUX B OJJHOU MIIOCKOCTH

92 CxansipHO€ MPOU3BEICHUE 1

93 Briuucnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

95 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

96 [Ipocreiimue 3anauun ¢ BEKTOpaMu 1

97 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

98 O0001eHre U cUCTEMATU3aLMs 3HAHUN 1

99 O0o01IeHre U cucTeMaTu3alus 3HaHU! 1




100 Hrorosast koHTpOIbHAs paboTa 1

101 Wroroast KoHTpoJIbHASA paboTa 1

102 O0001eHre U cUCTEMATU3aLMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBo 4acos i DJIeKTPOHHbIE
ara
uudgposbie
Nen/m | Tema ypoka Kourpoabubie | IlpakTuyeckue | H3YYEHH
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI !
pecypcsl

| [ToBTOpenue tems! "KoopauHaTsl BEKTOpa 1

Ha TUIOCKOCTH U B IPOCTpaHCcTBE"
) [ToBTOpenue TeMbl "CkansipHoe |

MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria |

MEXK]ly BEKTOpaMH B MMPOCTpaHCTBE"
4 [ToBTOpEHue Tembl "YpaBHEHHE IPSAMOI, 1

MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE MIOCKOCTH, HOPMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMaJIh, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenne 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1

porpaMMHUpOBaHUE
10 AHaMTAYECKHE METO/IbI pacyéra yria 1

MEXIY MPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTAYECKHE METO/IbI pacyéra yria |

MEXKAY MIIOCKOCTAMU B MHOT'OI'paHHHKax




®opmysa pacCTOSIHUS OT TOUKH J10

12
IUIOCKOCTH B KOOpJAWHATaX

13 Haxoxnenue paccTossHUN OT TOYKU 710
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTossHUN OT TOYKU J10
MJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KoHnTponbHast pabota "AHamuTudeckas
reoMeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/I0B
CedeHust MHOTOTPAHHUKOB: CTaHJAApTHBIE

18 IUIOCKOCTH, ITEPECEUEHUS IPSAMBIX U
IJIOCKOCTEN

19 [TapanienbHble IPsIMbIE U MJIOCKOCTH:
napajuielbHble CEeYEHUs

20 [TapannenbHble TPsIMbIE U TJIOCKOCTH:
pacu€t OTHOLIECHUI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YTJIBl MEKTY CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[lepnienauKysipHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

3 [lepnienauKysipHBIE IPSIMBIE U

IIJIOCKOCTH: T€OpEMA O TPEX




NEePIEeHIUKYIIIpax

24

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHUKAX

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI AJIs1
ioniaien, cooopakeHus moao0us

26

[ToBTrOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI AJIs1
ioniael, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI AJIs1
ioniaen, cooopakeHus moao0us

28

[Tmomaan ceyeHnii MHOTOrPaHHUKOB:
TJIOIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHHs MOJ00us

29

[Tmomaan cedyeHnii MHOTOTPaHHUKOB:
TJIOIIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS IO I00Ms

30

Kontposnbnas padota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHHUSI
MHOTOTPAaHHUKOB"

31

O06BEM Tema. O6BeM IPSIMOYTOJILHOTO
napaienenueaa

32

3amaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKITUH yTia

33

CrepeoMeTpHUeCcKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIEHOTO




napaujicicnmicaa

HpI/IKJIa,Z[HLIe 3aaa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BbEMA IPSIMOYTOJIBHOTO
napasuleJenunena

35 OO0BEM TIPSIMOY TIPU3MBI

36 CrepeoMeTpHuuecKre 3aaul, CBI3aHHbIE C
BBIUKCIIEHHEM 00BEMOB MPSAMON MPU3MBI

37 [TpuxnanHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMO MTPU3MBI
Brraucnenue 06bEMOB TeI € TOMOLIBIO

38 omnpenenéHHoro uHTEerpana. O0bEM
HaKJIOHHOMN TPU3MBI
Brraucnenue 06bEMOB TeI € TOMOLIBIO

39 omnpenenéuHoro uHTEerpana. O0bEM
TTUPAMHU/TBI

40 dopmyna 06béMa mupamuibl. OTHOIIEHUE
00BEMOB MMUPaMH/] C OOLITUM YTIIOM

A1 ®dopmyna o0bEMa mupamuasl. OTHOIIIEHUE
00BEMOB MMUPaMH/] C OOLTUM YTIIOM

4 CrepeoMeTpHuecKUe 3aJaut, CBI3aHHbIE C
00BEMaMH HAKIIOHHOM MPU3MBbI

43 CrepeoMeTpHUECKUE 3a1a4H, CBA3aHHbIE C
00BbEMaMK TUPAMHUTBI
[Ipuknanneie 3apauu o Teme "OO0bEMBI
Te'", CBA3aHHbBIE C 00BEMOM HAKIOHHOM

44 " 0
IPU3MBI

WKJIaJIHbIE 33]]a4H 110 TEME 'bEMBI
45 II "O6




Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienue

46
paccTosiHUSA 10 TIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHKA"
[{unuHapuyueckas MOBEPXHOCTb,

48 00pa3yrolue MUIHHIPUIECKON
MOBEPXHOCTH

49 Humuaap. [psimoit KpyroBou HUIUHID.
[Tnomane MOBEPXHOCTH LIMIIUHIPA

50 Konunueckast TOBEpXHOCTh, 00pa3yrolue
KOHUYECKOU MoBepXHOCTH. KoHyc

51 CeueHue KOHYCa MIOCKOCTBIO,
napauIeTbHON MJI0OCKOCTH OCHOBAHUS

5 VYceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aj1a4u Ha

55 JI0Ka3aTeIbCTBO U BEIUKCIICHHE,
MOCTPOCHUEM CEUEHUN UIMH]pPA, KOHYyCca
CrepeomeTrpuueckue 3aj1a4u Ha

56 JIOKA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUHN UINHAPA, KOHYyCa

57 [IpuxnagHelie 3a1a4n, CBSI3aHHBIE C




OUIMHAPOM

58

HpI/IKJIa[[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

59

Cdepa u map

60

[epeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. B 1 m300pakenue mapa

61

[epeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. B 1 n300pakeHue mapa

62

VYpasuaenune chepsl. [Lnomans chepsl u eé
yacTen

63

Cummerpus cdepsl 1 mapa

64

CrepeoMeTpHyeCcKHe 3aa9i Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIC CO c(hepoil u mapom,
TIOCTPOCHHEM HX CEUYEHHI TIOCKOCTHIO

65

CrepeoMeTpHyeCcKHe 3aa9i Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIC CO c(hepoil u mapom,
TIOCTPOCHHEM HX CEUYEHHI TIOCKOCTHIO

66

[MpuknaaHbie 3313491, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY)KHOCTH Ha TIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
mogoous

68

Paznnanbie KOM6I/IHaHI/II/I TEJI BpalllCHUA U




MHOI'OI'paHHUKOB

69

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agaum no teme "Tena U TOBEPXHOCTH
BpanieHus"

71

Kontponbnas padota "Tena u
MMOBEPXHOCTH BpalieHus"

72

O0Beém munuHapa. Teopema 06 00bEME
MPSIMOTO ITWJTHH]IpA

73

Brraucnenue 06bEMOB TeI € TOMOLIBIO
omnpenenéHHoro uHTEerpana. O0bEM
KOHYycCa

74

TTnowanu OOKOBOI U MOJIHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB IMIIMHIPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
IJI0IA M TOBEpXHOCTEN Ten"

77

OO0BEM IIapa U MapoBOTO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomans
chepsl. CTepeoMeTpUUYECKUE 3a1a4H,
CBA3AHHBIC C BHIYHUCIICHUECM O6’béMOB
rapa, mapoBOT0 CETMEHTA U IIApPOBOTO
CEeKTOpa

78

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", cBs3aHHBIE ¢ 00BEMOM ITapa u
wiomaneio ceprl. COOTHOMICHUS MEKIY




TUTONIAISIMH TTOBEPXHOCTEH U 00BEMaMH
IMOAOOHBIX TEI

79

[TomoOHbBIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100MH.
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJl M TUIOIIAJICH
MTOBEPXHOCTEN

80

KonTponsHas padora "[1nomaam
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX Ten"

81

JIBrokeHus nmpoctpancTBa. OTOOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOrme
CBOMCTBA JBHKCHUH

82

Buael n1BukeHM: napaieIbHbII
MIEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKaJIbHAasi CAMMETPUSL, IOBOPOT BOKPYT
IPSIMO

83

[Ipeo6pazoBanust mogo6us. [Ipsmas u
cdepa Ditnepa

84

['eomeTpuyeckue 3a1a4n Ha MPUMEHEHHE
JIBIKEHUS

85

KontposbHas padota "BekTopsl B
npocTpaHcTBe"

86

O6o06matomee moBTopeHue 11 moHITHI 1
MeTOJ10B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHH:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

87

O6o06maromee moBTopeHue 11 moHITHI 1




MeTOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHH:
"BekTopsl B npocTpaHcTBe"

88

Ob6o6maroree nosropenue 11 noHsATHi U
MeTOI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maroree nosropenue 11 noHsATHi U
MeTOJ10B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHH:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHit 1
MeTOI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTU3allusl 3HAaHH:
"OO6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 noHsATHit 1
MeTOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTU3allusl 3HAaHH:
"TTnomany MOBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

O6o06matomee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CHCTEMATH3aIHs 3HAHMWIA:
"TTnomaay MOBEpXHOCTH U 0OBEMBI
KpYyIJIbIX Ted"

93

Hrorosast koHTpOIbHAs paboTa

94

Wrorosast kKoHTpoJbHASA paboTa

95

[ToBTOpeHue, 0600IIeHNE U




cUCTEMaTH3alus 3HaHUH

96

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KJIACC
Kon ~
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, MpsIMas, INIOCKOCTh
79 IIpuMeHATH aKCMOMBI CTEPEOMETPUM U CIICACTBHUS U3 HUX IIPU PELICHUHU
' reOMETPUYECKHUX 3a/1a
73 OHepI/IpOBaTB IIOHATUAMMU: napajiCJIbHOCT W MNEPHNCHAUKYIIAPHOCTDb
' IPSMBIX U IIOCKOCTEN
7.4 KHaCCH(bHHHpOBaTB B3aUMHOC PACIIOJIOKCHUC MNPAMBIX H IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYIPAaHHBIM YToJ, TpaHU ABYIPAaHHOTO YIIia,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBIA yroJl JABYTPAHHOTO yTia, TpaaycHas
Mepa JBYTrpaHHOTO yria
76 OnepupoBaTh MNOHSITUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIBIN
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (MHUpamMujaa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)
KnaccuduuupoBaTb ~ MHOTOTpaHHHMKM,  BBIOMpas ~ OCHOBaHUS  UIs
7.8 KJaccu(uKauuy (BBITYKIIbIE M HEBBIMYKJIblE MHOTOIPAaHHHUKH, MPABHIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHbIE MIPU3MBI, ITapaljIe/IeUIIE Ib)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
710 OOBSICHIATh MPUHIUIIBI OCTPOEHUSI CEYEHUN MHOTOIPAaHHUKOB, HCIOJIb3Ys
’ METOJI CIEI0B
Ctpouth ceyeHHs] MHOTOTPAaHHUKOB METOJOM  CJIEJOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTY:
BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXXKIEHUE T'€OMETPUYECKHUX BEJIMYMH MO 0Opasuam
WIM alroOpuTMaM, MPHUMEHssI M3BECTHbIE aHaJUTHUYECKHE METOHAbI TMpHu
7.12 peUIeHUN  CTAaHJApPTHBIX MAaTEMaTUYeCKMX 3aJad Ha  BBIYUCIICHUE
paccTOsHUN MEXIy ABYMsI TOUYKAMH, OT TOYKU A0 MPSAMOM, OT TOUKHUIO
IMJIOCKOCTHU, MCKAY CKPCIIUBAOINNUMUCS MTPAMBIMHA
Pemarp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKHUX BEJIMYMH MO 0Opasuam
7.13 WM QITOpUTMaM, HPUMEHSS H3BECTHBIE AHAIUTHYECKHE METOJbl MpHU

PEIICHUHU CTAaHAAPTHBIX MATCMAaTHYCCKUX 3aJad Ha BBIYHCIICHHE YIJIOB




MEXY CKPEIIUBAIOIIUMUCSA MNPSIMBIMU, MEXIY MPSAMOM M IJIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYT'PAHHBIX YTJIOB

Boraucnare 00bEMBI U IIJIOMIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma,

7.14 nupamMpzia) ¢ NpUMEHEHHuEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEHN, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUHU (PUTYPHI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TMPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTs reomeTrpuueckue (GakThl IS PELICHUS CTePEeOMETPHUUYECKHUX
7.17 3a7a4, MPEIIONAralluX HECKOJIbKO IIAroB pELIECHUs, €CIH YCJIOBHS
NpUMEHEeHUS 33aJJaHbl B IBHOH Qopme
718 [IpuMensaTh mpocTeilre NDPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
’ KOMMYHHKAI[MOHHbIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4
719 [TpuBoauTH HpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHl B Mpupoae u
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpumeHATs MONMy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTyallUu ¥ NPUMEHATh U3yUYEHHBIE MOHATHS B MIPOLIECCE MOUCKA PEILIECHUs
MaTeMaTHu4ecku cQopMyIUPOBAHHOI MpPOOJIEMbI, MOJEIUPOBATh peajbHbIe
7.20 CUTyallUM Ha S3bIKE TEOMETPHUH, HCCIEI0BAaTh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pematb  MpakTUYeCKHWEe  3aJadyd,  CBS3aHHbIE C  HAaXOXICHHEM
TFEOMETPUUECKUX BEJIUYUH
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
NpoBepsieMOro .
00pa30oBaTeJbHOI MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMH: IMJIMHAPHYECKAs MOBEPXHOCTb, 00pa3yromue
6.1 LIWIMHIPUYECKON MOBEPXHOCTH, LWIMHIP, KOHHWYECKas IOBEPXHOCTbD,
o0pasyromye KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI TTOJTYUYESHHSI TEJT BpaIlCHUS
6.4 KnaccudunupoBaTs B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH
6.5 OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHHE CEIMEHTA, BBICOTA

CETMCHTA, I.HElpOBOfI CHOﬁ, OCHOBAHHC IIapOBOIo CJIOA, BBICOTA HIApOBOTO




CJI051, IIIAPOBOM CEKTOP

6.6

Boruncnate 00BEMBI M MJIOMAAM TOBEPXHOCTEH Ten  BpallCHHS,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POpMYIT

6.7

OnepupoBaTh NOHATUSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO c(epbl, cepa, BIUCaHHAsT B MHOTOIPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHUS MEXY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMuU
MOAOOHBIX TEN

6.9

N3o6paxath uzydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BHI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYEHUS TeI
BpAIICHHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH U TNPEOOPa3OBBIBATH HHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, MpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[IpumensTe reomerpuyeckue (akThl UIS PELICHHS CTEPEOMETPUUYECKHX
3a7a4, MPEIIONAraplluX HECKOJIbKO IIArOB pELICHUs, €CIH YCJIOBHS
NpUMEHEHUS 33aJJaHbl B IBHOH Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  AEWCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHHU
o0J1agaroT

6.15

[TpumeHsaTh MpaBUIIO Napasienenurnea Mpu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATUSMM: JEKApPTOBbI KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJIspPHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpa Ha YHCIO, Yroll
MEXy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTI> IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

Pemarp mpocreiiiine reoMeTpuyeckre 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemrats 3aa4u Ha JO0Ka3aTCJIbCTBO MAaTEMaTHYCCKHX OTHOIIICHUHA H
HaXO0XIACHUEC TCOMETPHUUYCCKUX BEJIHWYHH II0 o6pa3uaM WK aJIrOpuTMaM,
IIPUMCEHAA HN3BECTHBIC METOAbI npu PEIICHUHA CTaHOapTHBIX
MAaTEMAaTHYCCKUX 3a1a4

6.21

[IpuMmeHnsaTh mOpocTeIre NTPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4




6.22

[TpuBoaUTH HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHl B Mpupoae u
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpumeHATh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTYalluu ¥ NPUMEHATh U3yUYEHHBIE MOHATHS B IIPOLIECCE MOUCKA PEILIECHUs
MaTeMaTU4ecku cPOopMyITUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh peajbHbIe
CUTyallUM Ha $3bIKE TE€OMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pemaTh  NPAaKTUYECKME  3a7add,  CBSA3aHHbIE C  HAXOXKICHHEM
TEOMETPUUECKUX BEJINUUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OCHOBHBIE TIOHSTHS CTEpeOMeTpHH. TOukKa, MpsMas, IUIOCKOCTh, ITPOCTPAHCTRBO.
[ToHsATHE 00 aAKCHOMATUYECKOM IIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CIICICTBUS M3 HUX

7.2

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, [TapalICIbHbIE
U cKpemmBaromuecs npsMble. [lapainenbHOCT OPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MAapajllelbHbIE MpPsMBIE B IPOCTPAHCTBE, MNAPAJUIEIBHOCTh TPEX
OpSMBIX, NApaUIEIbHOCTh MNPSAMOM M  IJIOCKOCTH. YTIIBIC COHAIIPABJICHHBIMU
CTOPOHAaMH, YTOJI MEXKIY NPAMBIMH B NPOCTpaHCTBE. IlapayuienbHOCTh IIOCKOCTEH:
MapajuleJbHbIe IUIOCKOCTH, CBOMCTBA IapajulelbHBIX IUIOCKOcTed. lIpocrenmue
NPOCTPAHCTBEHHBIE (UTYPbl Ha IUIOCKOCTH: TETpadAp, KyO, Napaiienenure],
MMOCTPOEHUE CEUYCHUI

7.3

[lepneHIUKYNAPHOCTh MPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSIPHBIE MpsIMBbIE B
IIPOCTPAHCTBE, NPSIMBIE NApaJUICIbHbIE U MEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTU MPSIMOU U IUIOCKOCTH, TeOpeMa O NPsSMOM MEPIEHIUKYIIIPHON
IIJIOCKOCTHU. YTJIbl B IPOCTPAHCTBE: YrOJl MEXAY IPSMOM U INIOCKOCTBIO, JBYTPAaHHBIN
YrOJj1, TUHEHUHBIN Yrojl IBYIrpaHHOro yria. [IepneHnuKyisap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEN: NMPU3HAK MEPHEHANKYIIPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepneHANKyIsIpax

7.4

[loHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOIDAHHHKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOIPDAaHHHMKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronbHas
npu3Ma, TpPaHU U OCHOBAHUS MPHU3MBI, MpsMas U HAKJIOHHAas NpPU3MBI, OOKOBas H
MTOJIHAs MIOBEPXHOCTh NMpu3Mbl. [lapamnenenunen, npsiMOyrojbHbIN HapajUiesIeuNe] U
ero cpoicrBa. [lupammna: n-yroibHass mUpamMuaa, T'PaHM M OCHOBAaHHWE IMHPAMHUJBI,
OoKOBasi M TOJHAs MOBEPXHOCTb NMHUPAMHJbI, NMPaBWIbHAA W YyCeu€HHas MUpaMuia.
OneMeHTl MNpu3Mbl M nupamuiabl. [IpaBuiibHBIE MHOTOIpDaHHUKH:  IOHSTHE
MPaBUJIBHOTO MHOTOTpaHHUKA, IMpaBUJIbHAs TMpU3Ma U NpaBUibHAs MUpPaAMUIA,
NpaBUJIbHAS TPEYrojbHAs MUpaMHUIa U IPaBWIbHBIA TeTpasap, kyO. [IpencraBnenue o
MPaBUJIBHBIX MHOTOIPAHHMKAX: OKTadp, JOJeKa’ap M wukocadapyrue CedeHus
MIPU3MBI U TUPAMUIbI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOM, IJIIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHMpaMujax, [apauielenunenax, IMpaBHIbHBIX
MHOI'OIPaHHHUKAX

7.6

Bbruuciienne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OO0KOBOI TOBEPXHOCTH M MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAb OCHOBAHHH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH IPsiMOM mpu3Mbl. [1momank 60KOBOI MTOBEPXHOCTH U
MOBEPXHOCTH TMPABUJIHLHONW MHUpaAMUAbI, TEOpEMa O IUIOMIAJNW YCEUEHHON MUpPaMHIIbI.
[Tonsitue 06 00bEMe. OOBEM MUPAMUTBI, IPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEXAY IUIOIAIsIMU TOBEPXHOCTEH,
00bEMaM TOTOOHBIX TENT

11 KIIACC

Kox
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

6.1

[{unuuapudeckas MOBEPXHOCTh, 00pa3yloUIfe MMINHAPUIECKON MOBEPXHOCTH, OCh
IWIAHIPUYECKON TMOBEPXHOCTH. L[unmMHIp: OCHOBaHWMS W OOKOBas IMOBEPXHOCTD,
oOpasyromas 1 0Ch, TUIOIaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konundeckast moBepxHOCTh, 00pa3yrolue KOHUYECKOW TOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyromas U OCh,
momaas OOKOBOHW M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromme Hu
BBICOTA, OCHOBaHUS U OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IUIOMaab MoBepxHocTU ceprl. BzaumHoe
pacnonoxeHue cdepbl U TUIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, IUIOIAIh

chepsl

6.4

N300pakeHue Tes BpalleHUs Ha IMJIOCKOCTU. Pa3BépTka muumHapa U KOHyca

6.5

KomMOunanuu ten BpaieHus: 1 MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMTMCAaHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOTPAHHUK, WIH TEJIO BPALCHUS

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapajuiesienunena u ciaeactsus u3 He€. O0bEM MUITMHIPA, KOHYCA.
O06bEM mapa u rwiomaab chepsl

6.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTY TIIOMIAIIMHA TTOBEPXHOCTEH,
00BEMaMH TOTOOHBIX TEN

6.8

Ceuenuss mwnuHApa (TMapajuleIbHO W NEPIEHAUKYISPHO OCH), CEUCHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPLIMHY), CeUeHHsI 1apa

6.9

Bexktop Ha miockocty M B mpocTpaHCTBE. CII0OKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoikeHune BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio napamienenumnena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpssmoyronbHast cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHathl BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yroid Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXIAy MNPSIMBIMA M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBINM METO TP PELICHUH F€OMETPUYECKUX 3a4a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOOBAHMSA K NMPEeAMETHBIM pe3yJbTaTaM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOH 00pa30BaTeJbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnanenne Meronamm J10Ka3aTenbCTB, AITOPUTMAMH pPELICHHUS 3aj]ad;
yMeHue (GOpMYJIHpOBAaTH W ONEPHPOBATH IOHATHUSMHU: OIPEICIICHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTENbCTBO,
PaBHOCWIBHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMeHHE (HOPMYITHPOBATH
o0paTHOEe M TPOTHBOIOJOXKHOE YTBEpKIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTW4ecKOW WHIYKIIUH;
IPOBOJUTH JI0KA3aTENIbHBIE PACCYKICHUS MPU PELICHUHU 3a/1a4, OIICHUBATh
1 JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHWI; yMEHHE OIEepHpOBAThH
HNOHATUSMH: MHOXECTBO, IOJAMHOXXECTBO, ONEpali HaJ MHOXECTBAMHU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OTMCAHMsI PeaJbHBIX MPOIIECCOB U SBJICHUN M MPU PEUICHUU 3a7ay, B TOM
YHcIie U3 IPYTUX YU4eOHBIX MPEJIMETOB; YMEHHE ONEPHUPOBAThH MOHATHIMU:
rpad, cBs3HBIN rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 33]aBaTh
M ONHUCHIBATH I'padbl pa3IMUYHBIMU CIIOCOOAMH; MCIIOJIB30BaTh rpadbl Mpu

pelieHuu 3ana4y

YMeHue onepupoBaTh MOHATUSMH: HATypajbHOE YHCIO, LIEJI0e YHCIO,
CTEMNEHb C IIeTIBIM MOKa3aTeleM, KOPeHb HAaTYpAIIbHON CTETIeHH, CTEIIEHb C
palMoHaNBHBIM TOKa3aTeNIeM, CTENEeHb C JICHCTBUTEIBHBIM IOKa3aTeneM,
jgorapu™M dUHCIa, CHUHYC, KOCHHYC M TAaHICHC IPOM3BOJIFHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypalbHBIX, IEJIbIX, PAIUOHANBHBIX, JACHCTBUTEIHHBIX
2 Yrcel, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Imui
JeTUTeNbh W HauMeHblllee oOmiee KpaTHoe, anropuT™ EBkmmpma mnpu
peleHn: 3a7a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMH
CUHUCIICHNS; yMEHHE BBITIOJIHATH BBIYMCIICHIE 3HAUCHUH U TPeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapudmamu, rnpeodpa3zoBaHus IpoOHO-

palMOHANIBHBIX ~ BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHUSIMHU:

noCiacaA0BaTCIbHOCTD, apI/Iq)MeTI/I‘-IGCKaH nmporpeccust, reoMeTpuiCCKad




nporpeccusi, OeCKOHEYHO YyOBbIBarolasi TEeOMETpUYECKas MPOrPeccus;
YMEHHE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TIOMOIIBIO
PEKYpPpPEHTHBIX (POpPMYJI; YMEHHUE ONEpUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJAbh W apryMEHT
KOMIUIEKCHOTO ~ 4Ymcia, ¢GopMa  3amuCH  KOMIUIKCHBIX  YHCEeT
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U aiureOpanyeckas); yMeEThb
MPOU3BOIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MMPUBOAUTE NPUMEPHLI UCTIOJB30BAHUA KOMIIJICKCHBIX YHCCII; ONICPUPOBATH
MOHATUSAMU:  MaTpuna 2X2 u  3%3, onpeaenuTeslb  MaTpUIIbL,

I‘COMeTpI/I‘-IQCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue omnepupoBaTh MOHATUSMHU: palMOHAJbHBIEC, HpPpalOHAIbHEIE,
MOKa3aTelbHbIE, CTENEHHBIC, JIOTapU(MUUIECKHE, TPUTOHOMETPHUECKUE
YpaBHEHHS M HEpPAaBEHCTBA, HX CHCTEMbI, YMEHHE OIEepUpOBATH
MOHATUSIMHM: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHHE, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEpPAaBEHCTB U CHCTEM; YyMEHHE peuiaThb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBbl C TMOMOUIBIO PA3IMYHBIX NPUEMOB; peIlIaTh
YpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBbI JUIsl PEHICHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IN4HbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHUAMH: (YHKOUS, YETHOCTh (YHKIUH,
NEPUOUYHOCTD (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DYHKIMH, HAauOOJbIEe W HaUMEHbIee 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPHUECKHHA U
¢u3udeckuif CMBICT TPOU3BOJHOM, TNEepBOOOpasHas, ONpeaeTEHHBII
MHTETpajl; yMEHHE HAaXOAWTh ACHMNTOTHI rpaduka (QYHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO U
KOMITO3MIMY (YHKIMH, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TrpaduKy
(GyHKIMU; YMEHHE HaXOIUTh IPOU3BOJAHBIC SJIEMEHTApHbIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HauOONbIIME W HAUMEHBIIUE 3HAYEHUS (YHKIUI;, CTPOUTH
rpaguK MHOTOYICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXACHUS HAMIy4Ilero

PEeUICHNA B IMPUKIAAHBIX, B TOM YHUCIC COLHAIBHO-DKOHOMHWYCCKUX H




du3MYECKUX 3aa4ax; HaXOJUTh TUIOMIAIN U 00BbEMBI QUTYP C TOMOIIBIO
WHTETpaia; MPHUBOAWTH TPUMEPHl MATEMAaTHYECKOTO MOACTHPOBAHUS C

noMoIsio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: rpaduk GyHKIKHU, oOpaTHas QyHKIMS,
KOMITO3UIMS (YHKIMHA, JUHEHHas (yHKOUSA, KBaapaTUdHas QYHKIHS,
pauvoHanbHas (YHKLIMS, CTerneHHas (QYHKOHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETpPUYECKHME (PYHKIMHU, TMOKa3aTelbHAsS W
jgorapupmuueckas (yHKIHH; YMEHHE CTPOUTh TpapuKd HM3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3zoBaHus  TpadukoB  GYHKIHH,
UCTIOJIb30BaTh TPaQUKH JUIS M3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHny 3a1ad U3 JPYruxX y4eOHBIX MPEIMETOB M 3a7ad U3 PeabHOU
KU3HU; BBIpAXaTh (GOpMylaMHd 3aBUCUMOCTH MEXIY BEITUYUHAMU;
WCIIOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA JUIS PEIICHHUs] YpaBHEHUM,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; W300pakaTh Ha KOOPIMHATHOW

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
IPOIICHTHI, JOJM U 4YacTd, Ha JABIKEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTU YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
dbuHAHCAMM); COCTAaBJISITh BBIPAKCHUS, YPaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCJOBMIO 3aJaud, HUCCIEJOBaTh IIOJYyYEHHOE pEIIEHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIHPOBATH
peajbHble CUTyallMd Ha $3bIKE MATEMAaTHKHW; COCTaBIIATH BbIPaKEHHUS,
ypaBHEHUS, HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33Ja4H, UCCIEI0BATh
IOCTPOCHHbIE  MOJIEIM C  HWCIOJB30BAHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MOTYUSHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHUSMH: CpelHee apuMeTHUecKoe, MeanaHa,
HaunOoJpIlIee U HaMMEHbIIee 3HAUEHUs, pa3Max, JUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHe H3BIIEKaTh, MHTEPIPETUPOBATH
UH(OpPMaLMIO, IPEJCTABICHHYIO B Ta0NMIax, HAa AUarpaMmmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB U SBICHHI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEJ0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIIE C IMPHUMEHEHHEM TpadHUecKhX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIE

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYalHBIA ONBIT W CIIy4yalHOE




COOBITHE, BEPOSATHOCTh CIyYallHOrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaQHUUECKUX METOMIOB; TNPUMEHATH
(GOpMyNbI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (opMyny MOIHOI
BeposTHOCTH, hopmyny bepHymmn, komOuHatopHbie (HakThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHI; yMEHHE OIEepHpPOBATH
NOHATUSAMH:  CIIydaiiHass BEIIMYHMHA, pPACIpEIelIeHHEe BEPOSTHOCTEH,
MaTeMaTHUYeCKOe OXHJIaHWEe, NUCIEPCHS W CTaHJIAPTHOE OTKIOHEHUE
ClyuallHOW  BENWYMHBI, (YHKIMM  paclpeneNeHuss U IUIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJILHOTO paclpe/ieliecHuii; YMEHHE
UCIIOJIB30BaTh CBOMCTBA U3YYECHHBIX PACIpENEICHUN Ul pPELICHUs 3aad;
3HAaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCJICNOBAHUM; YyMEHUE IIPUBOJUTH IPUMEPBl IIPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHHSIX; YMCHHE
ONCpUpOBaTh MNOHATHUAMHU: COYCTAHUC, MEPCCTAHOBKA, YUCIIO COquaHHﬁ,
YHCIIO  TNEPeCcTaHOBOK; OwHOM  HplOTOHA; yMEHHWE  TPUMEHSTH
KOMOWHATOpHBIE (aKThl U pacCyKACHUS JUIsl PEIICHUs 3a]ad; OI[CHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHH; COCTABISTh BEPOSTHOCTHYIO MOJIEIH U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKa, MpsiMasi, IJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMYHUHA yIia, IJIOCKUN YroJl, IBYIrPAHHBINA
yroi, TPEXTPaHHBIA YToJl, CKPELIMBAIOIINECS MPSMbIE, MapajlIeIbHOCTh U
NEePHNEHANKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEHM, Yroa MEXIy HNpsMbIMH,
Yroa MeXAy MpsSMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTosiHue MEXJY IUIOCKOCTSIMHU; YMEHHE HCIOIb30BATh MPHU PEIICHUH
3a1a4 u3y4yeHHble (DaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM C NOMOIIBI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3ala4n
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YMeHue omepupoBaTh MOHATHAMU: IUIOMIAJAL (UTYpPBI, 00BEM (GUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenures,, NpusMa, NHpamuna, (urypa u TOBEPXHOCTh
BpallleH!s, HWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUbI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,

IPSIMOYTOJIBHOTO  MapajileNienuneaa, MNUPaMUAbl, MNpPU3MbIL, LWIMHIpA,




KOHYyCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa W LMIMHJIpA,
napajyleJIbHblE OCH WJIM OCHOBAHHWIO, CEYEHHWE Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, MWIMHIPA, KOHYCa, YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl W MOBEPXHOCTHU
BpAIlleHUs, UX CEUCHHUsSI, B TOM YHCJI€ C MMOMOIIbIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSATHh CBOICTBA I€OMETPUUECKUX (PUTYp, CaAMOCTOATEIHHO
dbopMyITUpOBaTh ONpeACCHUs U3y4aeMbIX (UTYD, BBIIBUTATh TUIIOTE3BI O
CBOMCTBaX M TPU3HAKAX TEOMETPUYECKHX (QUryp, OOOCHOBBIBATH WITU
OmpoBepraTb HX; YyMEHHE NPOBOAUTH Kiaccupukauuioo (QUryp mo
Pa3IUYHBIM TPHU3HAKAM, BBITIOTHATH HEOOXOIUMBIC JIOTIOJHUTEIBLHBIC

TIOCTPOCHHSI

11

YMmenne OIICpHUPOBATH IIOHATUAMMNU. JABHUKCHUC B MMPpOCTPAHCTBC,
napajuieNbHBId TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWE TOM00MS, TMMOJ00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIB30BaTh TEOMETPHUECKUE OTHOILIECHHS TIPU
peuicHrun 3aJia4; HaXOAUThb TICOMCTPHUYCCKUC BCINMYUHLI ([[J'II/IHa, yrouJ,
JI01a1h, 00BEM) TIPU PEIICHUH 3a7ad U3 APYTUX YYEOHBIX MPEIMETOB U
u3 peaHBHOﬁ JKU3HU; YMCHUC BBIYUCIIATHL T'COMCTPUUCCKHUEC BCIUMYUHLI
(nmuHa, yroiy, IUIOMAAb, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM YHCJIC: IUIOLIAJb ITOBECPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
IPSAMOYTOJIBHOIO  MapajulelIelUIea, IUpaMUAbl, PU3MBL, LUIUHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAs cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
IPOU3BEICHNE BEKTOpa Ha YHCIO, pa3JIoKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

JUISL PELICHUs] TeOMETPHUECKUX 3aJ1au M 3a/1a4 APYTruX y4eOHBIX MPeAMETOB
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YMmenue BBI6I/IpaTb MOAXOMAIIMNNA METO IJIs pelICHuA 3a/la4r; TIOHUMAHUC
SHAYUMOCTH MATEMATHUKHU B HU3YYCHHUM IPUPOJHBIX H O6HICCTB€HHI>IX
mponeccoB u HBHGHHﬁ; YMCHHEC pacClioO3HAaBaTb TIPOSABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH ITPUMEPBI MAaTEMATUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMAaTHUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucia ¥ BEIYUCICHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH EeNbIX YHCes
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOW, MPOLEHTHI,
' OECKOHEYHBIE MTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HaTypalbHON CTEIEHH
1.4 CreneHb C 11e1bIM nokazaTenaeM. CTeneHb ¢ palmoHaIbHbIM MoKa3zaTeneM. CBoiicTBa
' CTETeHH
L5 CuHyCc, KOCMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHTe€HC YHUCIIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uYncia. ApupMeTHyecKHe Omepaluu ¢ JAeHCTBUTEIbHBIMH
1.7 ymuciamu. [IpubnuxEHHbIE BHIYUCIEHUS, TPaBUJIa OKPYTICHUS, MPUKUIKA U OLIEHKA
pe3ynbTara BEIYUCICHUM
1.8 [IpeoOpa3zoBanne BeIpaKEeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUs ¥ HEPABEHCTBA
2.1 Llensie 1 APOOHO-pAlHOHAIILHBIE YPABHEHHSI
22 WppannoHaibHble YpaBHEHHS
23 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenwie 1 poOHO-palMOHATLHEIE HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPHULbI




OyHKIWH U TpaduKh

OyHKus, crnocoObl 3amanus (Gynknuu. ['paduk dyHkumu. B3zaumMHO oOpaTHBIC

> ¢ynkunu. YétHeie u Heu€THBIe QyHKIMU. [leproanueckue GpyHKINH
O6mactp ompeneneHuss W MHOXECTBO 3HadeHuW Qynkmuu. Hymm ¢yHKnnm.
30 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMymMbl 1 MHUHUMYMBI (QyHKuuu. HaunOomnbinee um HauMeHblee 3HaueHHE
GYHKIMH Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HATypalbHBIM W LEJbIM TOKa3aTeneMm. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oxa3zatenpHas u norapudmuyeckast QyHKINH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢Qyaknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenpHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccuu. Gopmysa CI0XXKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuieckoro aHaiamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeHeHre NPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 3KCTpeMyMbl. Haxoxnenue HauOoJNbIIEro ¥ HAaMMEHBIIETo 3HaueHUs! (QYyHKIMH Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHOXkeCTBa U JIOTUKa
5.1 MHoecTBO, Onepalnuy HajJ MHOKecTBaMU. J(narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTD M CTaTHCTHKA
6.1 OmnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 T'eomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKHN
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS




7.5

KoopaunaTsl 1 BEKTOpBI




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

MaremaTturka: anredpa v Hadajga MaTeMaTHIECKOTO aHaau3a, reomerpus. ['eomerpus. 10-11
kiacc. AtanacsiH JI.C., byty3os B.®., Kagomies C.b. u 1p. AknrioHepHOE 00IIeCTBO

«M3marenbcTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoanueckue pekomenaanuu. ['eomerpus. 10-11 kmacesl (k yueonuky Aranacsa JI. C. u nip.)

M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru

http://sbiryukova.narod.ru

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net



http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.numbernut.com/
http://www.math.ru/
http://www.int.ru/
http://sbiryukova.narod.ru/
http://www.fipi.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
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