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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsE€TCS OJHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3yYEHHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBJIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyEeMOe PU U3YyUEHUH 00yJarOIUMUACS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoOUIed mnpeaMeTHol obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETpUU Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO ariapara o pa3iaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMupoBaHHE  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX UM HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOIOTPaHHUKMA M Te€jJa BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEeOpuil, GOpMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHME MPEICTaBICHUsT O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEeMAaTHYECKUX YTBEPKIICHUH U POJIM aKCHOMAaTUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

dbopMupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HUCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAWMHATHI B
MIPOCTPAHCTBE», «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJIbHBIM JHHHUSIM Y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHUH pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon Kk M3yYEHHUIO TECOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTth yciuoBus Ui auddepeHumnaniu 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHOoro npeamera «MareMaTHukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKU C
y4uéTtoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 waca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajulelIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMeIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIY IPsSMBIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: ITapaljICIbHbIE
IJIOCKOCTH, CBOWCTBA [apauieabHBIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MPAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W TEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLHs (PUTYpBI HA MIIOCKOCTh. [lepnenaAuKyaspHOCTD
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yrojl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PDaHHBIE YIJIbIL.
CBoiiCTBa IJTIOCKHUX YTJIOB MHOTOIPaHHOTO yria. CBOMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs! TIPU3MbI, OOKOBAsi M MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapaiutenenune s, TpsAMOYTOJIBHBIN MTapaJIEICUIE] U €r0 cBoMicTBa. KpaTyanimme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeU€HHAas
nupamusibl. CBolicTBa péOep U OOKOBBIX TIpaHEH MPaBUIBLHON MHPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHAA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, OUaroHaid, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [ Lomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU MUPAMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasymImue TMoBepxHOocTeld. Tema BpaleHUs:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMmeTtpus chepsl U mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcaHHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHus.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTei.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUS HUINHIpPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHMSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXKEHUN: TapaliebHBIA TEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYI MPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpakJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 6€30MMacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYJIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHHUMAHHE BIUSHUS
COITMATILHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUIECKON
HayKH Kak cepbl YeI0BEUECKON ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. Pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAecTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
ompeieSIeHUs MOHITUM, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3M U POTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pemieHnss y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIlEHUs, BEIOUpPATh HauboJee MOIXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUAOB U (PopM
IpEJCTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAY pCELICHHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOICTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAaThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHsS 3a/1a4H, BEIOUPATh CIIOCOO pEIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ YYETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa pelIeHus
MaTeMaTUYECKOU 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3aJa4y, NPUHUMATh I€lb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoOBBIX (opMax paboThl (0OCyxkaeHUs, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YyYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(UKALUY;

e CBOOOAHO ONEPUPOBATH TMOHATUSMHU, CBA3AHHBIMH C  CEUECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPAJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUThH CEUEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMU METOJIAMH, BBIIOJIHSATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MaTeMaTHYECKUX OTHOLIEHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METO/IbI IPH
pelIeHM MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEkKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIEC MOHSTHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0JsieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(epuyeckoil TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIooKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOpMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYpHI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIIlCHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN MIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHMS;

MPUMEHATh TeoMeTpudeckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMXx HECKOJbKO IIaroB pEUIeHHs, €CIU YCIOBHUSA
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
HAXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peajbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

BBenenue B crepeoMeTpuro

B3aumMHoe pacronioxeHue npsMbIX B
IIPOCTPAHCTBE

[TapanienbHOCTh MPSMBIX U MIIOCKOCTEH B
MIPOCTPAHCTBE

[lepneH MKy IAPHOCTD NMPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIIIBl ¥ pacCcTOSHUSA
MHororpanHuku
Bekrops! B mpocTpaHCcTBE

[ToBTOpEeHMe, 06001IeHNE U cUCTeMaTH3allus
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 9acoB

Bcero

23

25

16

12

102

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgposbIe)
o0pa3oBaTtejibHbIE

pecypchbl



11 KJIACC

HanmeHnoBaHMe pa3ae/ioB U TeM
Ne i/t
NPOrpamMMbl

1 AHanuTnyeckasi reOMETpHs

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

3 OOBEM MHOTOTpaHHUKA
Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KPYIJIBIX Tl

6 JIBYOKeHUS
[ToBTOpEeHuEe, 06001IeHNE 1

cHCTeMaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara nugposeie

Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydeHuss oOpa3oBaTejibHbIE

padoThI padoThbI pecypes:

OcHoBHbIE NpaBUiIa U300paKEHUS HA
1 PUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE

2 IpaBuJia U300paKeHHsI Ha PUCYHKE 1
IUIOCKOCTH, MapajuIebHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS: TIEpeceKarorecs MIOCKOCTH,
3 NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH; 1
MOJTYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
4 MepeCEeKaNINECs MpsiMasi U TUIOCKOCTb; 1
TIOJTYTIPOCTPAHCTBO

MHororpanHuKH, H300pakeHne
5 HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMUX 00beKTOB /CTapToBas
JTUArHOCTHKA



10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

N300paxeHune cedeHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue mocTpOCHHBIX CEUCHUN
pa3HBIMU IIBETAMH

N300paxeHune cedeHuit nmupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TIOCKOCTEH.
PackpamBanye NOCTPOCHHBIX CEYEHUN
pa3sHBIMU [IBETaMHU

N300paxeHune cedeHuit mupamuibl, kKyoa
Y TIPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pEbpa. N3o0paskeHue nepeceueHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUECHHUN
pa3HBIMU IIBETaMU

N300pakeHne ceueHuil nmupaMupl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YE€pPE3 UX
pEbpa. N3o0pakeHue nepeceueHus
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15

16

17

18

19

20

IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYECHUN
pa3HBIMU LIBETAMU

Mertoa cnefoB Jist TOCTPOSHUS CeUEHUN

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil psIMbIX U
IUIOCKOCTER

Mertopa cieoB Uit HOCTPOCHUS CEUSHHIM.
CBolicTBa nepece4eHnii MpsIMbIX U
IUIOCKOCTER

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3alUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alUCh L1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alIKUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKUCh L1aroB
IIOCTPOEHUS
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22

23

24

25

26

27

[ToBTOpenue ranumerpun: Teopema o
IPONOPLMOHATBHBIX OTpe3kax. [lomobue
TPEYTOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHOE pacnoioKeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsameix. [TapamienbHble npsmble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOI MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY ITPOCTPAHCTBA U HE JIEKALIEH HA
JlaHHOM mpsiMoi. JIeMMa o nepeceueHun
NapauIEIbHBIX IPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHbIX NpAMBIX. Teopema
0 CKPEUIMBAIOLINXCS MPSIMBIX

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexTupoBaHus. M300pakeHne pa3HbIX
buryp B napajienbHON MPOEKIMU



28

29

30

31

32

33

34

35

[enTpanbHas MpoeKIus. YToi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauu Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIIOIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaiaenbHOCTh NPSIMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TIOCKOCTH.
CaoiicTBa napaJyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘leCKI/IC 3aJa4l Ha BBIYHMCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
MapajiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

ITocTpoeHne ceyenus, TPOXOASAIIEro
4yepe3 JaHHYIO NPAMYIO Ha YEPTEKE U
HapajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOILEHUN

[TapannensHas npoekuus, IPUMEHEHHE
JUTSI TIOCTPOCHUS ceueHUi Kyba u
napaenenunena. CBoicTea
napajuiejaenuneaa u Npu3Msl

[TapannensHble wiockocty. [IpusHaku
NapajyIeIbHOCTH JIByX INIOCKOCTEH
TeopeMa 0 napayIeNbHOCTH U

€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE



36

37

38

39

40

41

42

43

MIPUHAJICIKAIILYIO TAHHOM TJIOCKOCTH U
CJIIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX IIIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECeUCHUS
IIPHU TIEPECEUCHUHN JIBYX MapaICIbHBIX
MIJIOCKOCTEH TpeThen

CaolicTBa napamuieabHbIX MIOCKOCTEH:
00 oTpe3Kax napajelbHbIX MPSIMBbIX,
3aKIIIOYEHHBIX MEX/1Yy MapauleIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUN MPSMOM C
JBYMs apaJlJIeNIbHIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaJsenenuneaa

Brruncnenue ajiMH OTpE3KOB B Ky0Oe u
MPSMOYTOJIBHOM TapajuleIeuIe1e

[lepneHauKyIIPHOCTD MPAMOMN U
miockocTH. [Ipru3Hak
NEePIEHAUKYISIPHOCTH MIPSMOMN U
IUIOCKOCTH

IlepnieHAUKYISPHOCTD NPSAMOMN U
miockoctH. [Ipru3Hak
NEePHEHAUKYISIPHOCTH MIPSIMOMN 1
IUIOCKOCTH



44

45

46

47

48

49

50

51

52

53

54

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILIEH
Yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

IInockoctu n NEPNCHANUKYJIIPHBIC UM
IIPSAMBIC B MHOI'OI'PpaHHUKAX

[110cKOCTH U IEPIEHANKYIISIPHBIE UM
psiMble B MHOIOI'paHHHMKaX
[TeprienquKyIslp ¥ HAKJIOHHASL.
[TocTpoenue neprneHuKyspa u3 TOUKu
Ha MPAMYIO

[TepnieHMKyIAp U HAKIOHHASL.
[TocTpoeHue neprneHuKyspa u3 TOUKU
Ha MPAMYIO

Teopema o Tpéx NepneHAUKYIApax
(mpsimast u oOpaTHast)

TeopeMa 0 TpEX NepHeHANKYISIPax
(mpsimast U oOpatHas)

YTroa MexIy CKpeluBaroIMMHCS
TPSIMBIMH

[Touck nepneHANKYJIIPHBIX MPSMBIX C
MIOMOUIbIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

OpToroHanbHOE IPOEKTUPOBAHKE
[TocTpoenue ceueHuii Kyoa, MPU3MBI,
IPaBUIbHOIN NMUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU



55

56

57

58

59

60

61

62

63

64

[TocTpoenue ceueHuit kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Ipu3Hak nepneHuKyIJIIPHOCTH IPSIMOU
Y TUIOCKOCTH KaK CJIEZCTBUE CUMMETPHUH

IIpaBunpHBIE MHOTOTPaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUM OT TOYKHU JO IJIOCKOCTH

CnocoObl ONyCTUTh NEPTIEHIUKYIISPHL:
CUMMETpHS, CIABUT TOUKH IO
napajuieaIbHON NpAMOn

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe
pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTee"

[ToBTOpEHME: Yoy MeXay NpsSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
POM3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyron MeXay
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE



65

66

67

68

69

70

71

72

73

I'eomeTpruyeckue METOABI BEIYUCIICHHUS
yrIijla MEeXAy NpsSIMBIMU B
MHOT'OI'PAaHHHMKAX

JByrpanubiii yroj. CBONCTBO JUHEHMHBIX
YIJIOB IBYT'PAHHOTO yTriia

[leprieHAUKYISPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYIISIPHBIX
TJIOCKOCTEN

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIJIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

[IpstmoyTONbHBIN Napasuienenunes; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleIenune1a

TeopeMa 0 JUaroHaJii npsamMoyroJibHOTo
napajjejenuieaa u CJICACTBUC U3 Hee

CrepeomeTpuuecKue U MPUKIIaIHbIC
3a/1a4y¥, CBSI3aHHBIE CO B3aMHBIM
PacTOI0KEHUEM MPSMBIX U TNIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpS[MBIe, napannenLHHe IIJIOCKOCTHU B
CTaHI[apT HBIX MHOFOFpaHHI/IKaX

[Tapa mapanmienbHbIX TUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIY CKPEIIUBAOIIUMHUCS MIPSIMBIMHU B
MPOCTBIX CUTYAIUSIX



74

75

76

7

78

79

80

81

82

83

84

85

PaccTosiHME OT TOYKH J10 MJIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

Brruuciienre pacCTosiHUM MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIBIO IEPIIEHINKYISIPHON
IJIOCKOCTH

TpéxrpanHblid yroj, HEpaBeHCTBA IS
TpEXI'paHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yTIia
DeMeHTHI ChepruIecKoil reOMeTpUH:
reo1e3MUECKUE TMHUU Ha 3eMIIe

Kontponbnas padora "Yribl u
paccrosiHus"

Cucrematuzanus 3HaHUN
"MHOrorpaHHMK ¥ €ro 3JIeMEHTHI"
IInpamupa. Buael mupamua. IpaBunsHas
nupamuia

[Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
IIpaBunpHas npuzma

IIpssMo#t napasienenunen,
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo
Brinyxkible MHOTOrpaHHUKH. Teopema
Ditnepa

Brinykisle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIC U
IIOJIyTIPaBUJIbHBIE MHOTOTPAaHHUKHU

Konrponbnas padora "MHororpaHHuku"



ITousarue BCKTOpa Ha IIJIOCKOCTU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
PasnosxeHnue BekTopa mo 6asucy Tpeéx
91 BEKTOPOB, HE JISKAITUX B OJTHON 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brraucnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KJIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue temsl "KoopauHaTbl
BEKTOPA Ha IUIOCKOCTH U B
npocTtpaHcTBe"

[ToBTOpenue temsl "CkansipHOe
IIPOU3BE/IEHUE BEKTOPOB"
IToBTOpeHuEe TeMsl "Brruncienue yria
MEXJly BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH,
IPOXOJAIIeH Yepe3 1Be TOUKu"
VYpaBHeHME MJI0CKOCTH, HOPMAJIb,
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
BektopHoe npousBeneHue

JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrpaMMUPOBAHNE

JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrpaMMHUPOBAHNE

AHanuTHYECKHe METO/IbI pacuéTa yria
MEXly IPSIMBIMM B MHOTOI'PaHHUKAX

AHaJIUTHYECKHE METOBI pacuéTa yria
MEXY IJIOCKOCTSIMU B MHOTOI'PaHHUKAX

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl
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13

14

15

16

17

18

19

20

21

22

®dopmysia pacCTOSHUSI OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

Haxoxnenve paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

Haxosxnenue paccTositHUM OT TOUYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

KoHTposbHas pabota "AHamuTH4decKas
reoMerpust”

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAApPTHBIC MHOT'OI'PAaHHHUKH

CeueHus MHOTI'OIr'paHHUKOB: MCTO
CJICOOB

CeueHunss MHOTOTPaHHUKOB:
CTaHJapTHBIE IUIOCKOCTH, IIEPECEUEHUS
HPSIMBIX U IJIOCKOCTEN

HapanneanHe MMpAMBIC U TINIOCKOCTH:
NnapajiCJIbHbIC CCUCHUS

[TapannenbHbIE TPSMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

[TapajutenpHble NPsAMBIE U IIJIOCKOCTH:
YIJIBI MEX/Ty CKPEIIMBAIOIIAMHUCS
MPSAMBIMU

[TepnieH MKy ISApHBIE IPSMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJISAPHBIX TIOCKOCTEN U
HPSAMBIX, CHMMETPHUH MHOTOTPaHHUKOB



23

24

25

26

27

28

29

30

31

32

[leprieHquKyIsIpHBIE TIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax
[leprieHquKyIsIpHBIE TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

IToBTOpEHue: mIonanu
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIS
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

IToBTOpEHue: mIonanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

IToBTOpEHME: MIIOIIAAH
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ust

[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUTOINAM MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MoA00Us
KonTponbnas pabota "[loBTopenue:
MHOTOTPaHHHUKH, CEUSHHSI
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaienenuneaa

3amaun 06 yaABOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIHHU yIiia
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34

35

36

37

38

39

40

41

42

43

CrepeoMeTpHYeCcKHUe 3a/1a9H, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HBIG 3aJa4yu, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA NpAMOYTOJIbBHOI'O
napauicicnuicaa

O0BEM IPSAMON TPU3MBI

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
C BBIYHCIICHUEM 00BEMOB MPSIMOM
IIPU3MBI

[IpuknagHeie 3aa4n, CBSI3aHHbIE C
00BEMOM TIPSAMOI TIPU3MBI

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
HaKJIOHHOM NPU3MBbI

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpeaenéHHoro uurerpaia. Oobém
MUPAMU/IBI

dopmyia 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU] C
O0LINM yIJIOM

®opmyna 00bEMa MUPaMHUIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM yTIIOM

CrepeoMeTrpuueckre 3ajau, CBI3aHHbIE

¢ 00béMaMM HAKJIOHHOW TPU3MBI

CrepeoMeTpHUECKHE 3a]]a9H, CBA3aHHbBIC
¢ 00bEMaMH MUPaMHUIBI



44

45

46

47

48

49

50

51

52

53

54

55

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne
PacCTOSHUA 10 IVIOCKOCTH

Kontposnbnas padora "O6bEm
MHOTOTrpaHHHKaA"

[MunuHapryeckas MOBEPXHOCTb,
o0pasyrolue HUINHAPHYECKON
IIOBEPXHOCTHU

Humuaap. [IpssMoi KpyroBo HUIHHIP.
[Tnomane NOBEPXHOCTH LIWINHPA
Konnueckasi moBepxHOCTh, 00pa3yrolre
KOHHYECKOW NoBepXHOCTU. KOHyC

Ceuenne KoHyca INIOCKOCTHIO,
napanielibHOM MIOCKOCTH OCHOBAHUS

VYceuénnslil koHyc. M300pakenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomanbr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
CrepeomMeTprUYECKHE 3a/1a4l HA
JIOKa3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOEHUEM CEUEHUH LWIIMH]IPA,
KOHyCa



56

57

58

59

60

61

62

63

64

65

66

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUWJIMHAPOM

HpI/IKJIaZ[HBIG 3aJa4u, CBJA3aHHBIC C
LIJTHHIPOM

Cdepa u map

[epeceuenue chepsl U mapa ¢

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3o0paxenue mapa

[Tepeceuenwue cdepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

CrepeomMeTprUYECKHE 3a/1a4l HA
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCThIO

[TpuknamHbIe 3aa9M, CBSI3aHHBIC CO
chepoit u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHUE: OKPYKHOCTD HA
IUIOCKOCTH, BEIYMCIICHUS B OKPYKHOCTH,
CTaHJApTHBIE TOA00US

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalllCHUA
W MHOI'OT'paHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

O06beém mununapa. Teopema 06 00bEME
MMpAMOTo MUJIMHApPA

Brruncinenue 006EMOB T C IIOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
KOHYyCa

[Tnomaan OOKOBOU M MOJIHOM
IIOBEPXHOCTH KOHYCA

CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHYca

[Tpuknagueie 3agaun mo Teme "OObEMBI
Y TTOIIaAN TOBEpXHOCTEN Ten"

OO0OBEM 1apa 1 MIapOBOTO CEKTOPA.

Teopema 06 06wéme mapa. [lnomans
cdeper. CTepeoMeTpUIeCcKHe 3a1auH,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
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79

80
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rapa, IapoBOro CerMeHTa U MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMIEHUS
MEXIY TIIOIIAISIMH TOBEPXHOCTEH U
00BEMaMu TOAOOHBIX TSI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprIECKHUE 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJIeH TOBEPXHOCTEN

O6o061enue o teme "[lmomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

JIBM>KeHUs MPOCTPaHCTBA.
Otobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

Buas! nBrkeHni: mapamuieabHbIN
MIEPEHOC, EHTpaIbHasl CUMMETPUS,
3epKaJIbHasi CAMMETPHSI, IOBOPOT
BOKPYT MPSIMOM

[TpeoGpaszoBanus nogobus. Ipsmas u
cthepa Diinepa

I'eomeTpuyeckue 3a1auu Ha
IPUMEHEHHE JBUKCHHUS

Kontponbnas padota "BekTops! B
npocTtpaHcTse"
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87

88
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92

O6o6matomee moropenue 11 monsaTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"IlapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o6matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHsl 3HAHWI:
"BexTops!l B mpocTpaHcTee"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHsl 3HAHUI:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alLsl 3HAHU:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromiee nosropenue 11 nonstuit
U MeToJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"TTnomaan MOBEPXHOCTU U O0BHEMBI
KpYIJIbIX TEd"

Ob6o6maromee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:
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96
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98

99

100

101

"[Tmomraau MOBEPXHOCTU U 00BEMBI
KpYyIibIX Ten"

HroroBasi KOHTpOJIBHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3alMs 3HAHUH

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHHU
COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POilb B pa3BUTUHU



COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBUS U3 HUX IIPU PELICHUH
r€OMETPUYECKUX 3a]1a4

OHCpHpOBaTL MNOHATHUAMU: MAPAJUICIIBHOCTE H NCPICHAUKYIISIPHOCTD
MPpsAMBIX U IJIOCKOCTEM

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OrnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJl, TPaHU JIBYTPAHHOTO YTJIa,
pedpo IBYrpaHHOIO yriia, JMHEHHBINA YroJl IBYTPaHHOTO yTia, TpaaycHas
Mepa ABYTPaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKIIbINA
MHOTOTPAaHHUK, 2JIEMEHThl MHOTOIPaHHUKA, IPAaBUJIbHBI MHOTOIPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (MHMpamuja, MpU3Ma,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIBIE W HEBBINYKIble  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPDAHHMKH, TIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesIenure bl)

OHGpHpOBaTI) IIOHATHUAMMU CCKyHiasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

OOBICHATH IMPUHIIUIIBL NOCTPOCHUA cedyeHui MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOM CJICIOB

CtpouTh ceuYeHUss MHOTOTPAHHHUKOB METOJOM CJIE€JIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHH3Y

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIIMYUH MO oOpasiaM
WU aNTroOpuUTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TIPH
pEeIICHNH CTaHAAPTHBIX MAaTeMAaTHYeCKUX 3a7ad Ha BBIYUCICHUE
PACCTOSIHUN MEXIy TBYMs TOYKAMH, OT TOYKH JI0 MPSMOH, OT TOUYKHIO
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU

Pemate 3amaun Ha HaAXOXKACHUE TEOMETPUYECKUX BEIIMYUH O oOpasiaM
WU aJropuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHUE METOAbI TPH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

6.1

6.2
6.3
6.4

pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCXKIY HpHMOﬁ Hn IIJIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYHCIISATH COOTHOIICHHUS
MEXIY IUIOIIAISIMA MTOBEPXHOCTEN, o0BEMamu MOJ00HBIX
MHOT'OIPAHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI

W3Bnekatp, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaX

[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3aja4, MPEANOoJaralollluX HECKOJIbKO IAroB pEIIEHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

IIpuMeHATs mpocTEWIIMEe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad

HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATUYCCKUX 3aKOHOMepHOCTeI7I B IMpUpPOAC U
JKHU3HHU, paCliO3HaBaTh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MoydYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTYallu! U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE ITOUCKA PEIICHHUS
MaTeMaTH4ecKu  cOpMyJIMpOBaHHOM  MpoOJieMbl,  MOJAEIUPOBATH
pealbHbIE CUTyallUd Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHATUN U TEOPEM, allrapara
anredphl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEIIMYMH

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpPaMMBbl CpeHero oo1ero oopa3oBanust

I'eomerpus

OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yromiye
HHJ’II/IHHPI/I‘-IGCKOIZ MOBEPXHOCTHU, HHUIHUHAP, KOHHUYCCKAsA ITOBCPXHOCTD,
oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
[MOBEPXHOCTh

Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJT BpaIlCHUS

KraccudumupoBars B3auMHOE pacmtosioKeHHE CPEPhl U MITOCKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OnepupoBaThb MNOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIIAPOBOM CEKTOP

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEW TN BpAIICHUS,
TEOMETPHUCCKUX TEJl C MPUMEHEHUEM (PopMyT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BEMaMHK
IMOJOOHBIX TEI

N300paxkaTh n3ydaeMbie (QUTYPBI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) TUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIONAralluX HECKOIbKO IIaroB pEIICHMs, €CIU YCIOBUA
pUMEHEeHHUs 3aJlaHbl B IBHOM (opme

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJUICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE NPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

HaXOIII/ITL CyYMMY BCKTOPOB W MPOU3BCACHUC BCKTOpAa Ha 4YHUCJIO, YT'OJI
MCKAY BEKTOpaMH, CKaJIIPHOC IMPOU3BCIACHUC, paCKIaAblBaTh BEKTOP I1O
JABYM HCKOJUIMHEAPHBIM BEKTOpaM

3aﬂaBaTB IIJIOCKOCTb YPABHCHUECM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT
PemraTs HpOCTeI\/IIIHI/Ie TCOMETPHUICCKUEC 3ala4r HA MIPUMEHCHNE BEKTOPHO-
KOOpAWHATHOTO METOAa

Pemarn 3agadd Ha A0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIUYWH I10 06pa3uaM WK aJirOpuTMaM,

IIPpUMCEHAA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4



6.21

6.22

6.23

IIpuMeHATs mpocTeWIINe MPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 33124

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HAHUS HA IPAKTUKE: aHATU3UPOBATh peasibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pealibHbIE CUTYyallud Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpeM, annapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBS3aHHBIC C HAXOXICHHEM
T€OMETPUUYECKUX BETUUNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

7.1

1.2

7.3

7.4

7.5

7.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, NpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsTre 00 aKCHOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKarOLINecs,
napajuleJibHble M CKpeluBarouyecss mnpsmble. [lapamnenbHOCTs HpsIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MapPaJUIEIbHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJ MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajuieiabHble IUIOCKOCTH, CBOWCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBIE (UTYPBHI Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHGHZ[I/IKYJUIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TApAJIEIbHbIE U MEPIICHINKYISPHBIE K TUIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, IUHEHHBINA YToJl IBYTPaHHOrO yria. [lepreHIuKyisp v HaKJIOHHbIE: pACCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI Ha
IJIOCKOCTB. [IepreH MKy IsIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mrockocreil. Teopema o TpEX MepreHANKYIIpax

IlonsiTHE MHOrOrpaHHHKAa, OCHOBHBIE D3JEMEHTHI MHOIOI'DAHHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrompHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroapHbIN Napajuieaenunes
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMuja, TpaHd U OCHOBaHHUE MUPAMUIBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W nUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, MpaBUiIbHAs NpuU3Ma M MpaBUiIbHAs MUPAMMIA,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBWIbHBIN TeTpasap, Kyo. [IpencraBnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajjejcnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

Bolunicnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomane
OOKOBOW TOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOIIAIb



1.7

OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTHU MpsMON Mpu3Msl. [lnomans 60koBoit
IIOBEPXHOCTU M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEeMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, TPU3MBI

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye UINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEpXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pasyromias u oCk, IO OOKOBOM H MOJIHOW TOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yroline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BeplINHA, 00pa3yromas
1 OCb, TUIONIA/Ib OOKOBOM M TIOJTHOW MMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue
Y BBICOTA, OCHOBAHUS U OOKOBasi MIOBEPXHOCTh

Cdepa u map: neHTp, paauyc, uaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Iiomnans
cepsl

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KoMOuHamu Ten BpaleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIN
okono chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHus

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema o0 oOBEME
NpSMOYTOJBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0bEM 1mapa u mionaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASMU
MOBEpXHOCTEN, 00BEMaMHU MOAOOHBIX TET

Ceuenust mMaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPIIMHY ), CEUeHHsI 11apa

BekTop Ha mockocT M B mpocTpaHcTBe. CII0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pas3yioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHUCTBUI C BEKTOpaMU

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil MexXIy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U ILIOCKOCTSIMU.
KoopamnHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeHEro 0o11ero
o0pa3oBaHus

BnageHne MeromaMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHMS 3a1ad;
yMeHHe (OpMYJIMpPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPEICIICHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSATH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM HHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYXICHHUM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PELICHUN
3aJa4, B TOM 4HCI€ M3 JAPYyrux Yy4eOHBIX MPEIMETOB; yMEHHE
OINepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpa(bLI IIpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMM: HAaTypaJbHOE YHCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C LIEJIBIM TI0Ka3aTeeM, KOPeHb HaTypalbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareneM, JorapugM ymucia, CHHYC, KOCHMHYC W  TaHI€HC
NPOMU3BOJIBHOTO YHCIA, OCTaTOK II0 MOJXYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAaUMEHbBIIUI OOIIMI JenuTeNnb U HauMEHbIee
oOrmiee kpaTHOe, anropuT™ EBKITHIA MpH perieHny 3a1ad; 3HAaKOMCTBO C
pa3NMYHBIMM ~ TMO3MIIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHe
BBITIOJIHATH BBIYMCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAXKECHUH CO
CTENEHsMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,



apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJb M apIyMEHT KOMILJIEKCHOTO yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OoIepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHUE OIIEpUPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YpaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX IPHUEMOB; pEIIAThH
YPaBHEHUsl, HEPABEHCTBA M CHUCTEMBI C TIApaMeTpOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHHUS MAaTEMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue onepupoBath MOHATHUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMH, HauOoJblllee ¥ HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (DYHKLMHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpasHasi, ONpeneIEHHbINR
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTeIbHOU K rpauky
(GyHKIMU; YMEHHE HaXOAWUTh MPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO Ul HCCleloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHHUs (DYHKIUH; CTPOUTH
rpauKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

buznyecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIHIO



HUHTCrpaia, NpUuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAsS
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapudmuueckas (QyHKIUM; yMEHHE
CTPOUTH TpapUKH U3yYEHHBIX (YHKIMH, BBHIIOIHATH MPE0oOpa3OBaHUS
rpaguKoB (pyHKIUH, NCIOIB30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCHUMOCTEH, MPHU PELICHUHU 3a]a4 U3 APYTHX YYEOHBIX MPEIMETOB H
3ajjay U3 peasIbHOM JKM3HU; BbIpaXaTb (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCITOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOIICHTHI, JI0JIA M YacTH, HA JIBUKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yd, MCCIIEJ0BATh IIOJyYECHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMATHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apudMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO HabOpa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATDH
nH(popMaIrio, MPEJICTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUMN; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONHWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCKU NCCIIEI0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILIBIO JUarpaMM pacCeuMBaHHUs M JIMHEHHOM

perpeccuu
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YMeHue onepupoBarh IOHATUAMM: CIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIIb30BaHUEM TIpadUuecKUX METOJOB; MPUMEHSTH
GopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepryiu, komOuHaTopHbIe (HaKThI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
HNOHATUSIMM: CllydyallHas BeEJIMYMHA, PpACHpEelICeHUE BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BENWYMHBI, (YHKIUH paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCII0JIb30BaTh CBOICTBA M3YUEHHBIX pacHpeleleHui Juis
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIIO IMepecTaHoBOK; OuHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

VYMeHune onepupoBaTh IOHATHAMM: TOYKa, NpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY IHPSAMBIMH, YIOoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YIOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTSMH; YMEHHUE UCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOLIbI0 T€OMETPUYECKUX IOHATUN WU

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a9Yn

YMeHue onepupoBaTh MOHATHUSAMU: IUIOIMIAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[BI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, MUPaMUAbl, IPU3MBI, LWIAH]PA,
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12

13

KOHYycCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IIIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKHUX (UTYDP, CAMOCTOSITENEHO
(bopMyaHpOBaTH ONpEACIeHHS N3ydyaeMbIX (HUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reoOMEeTpUYecKuXx (puryp, o00OCHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TMPOBOAWTH Kiaccuukanuioo ¢Guryp 1o
pa3’MYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMEBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, ApXHUTEKType; HCIIOIB30BATh I'€OMETPHUUYECKUE OTHOIICHHUS
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUIECKUE BETMYMHBI (JUTHHA, YTOJ,
TI0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mHa, yroi, IUIomanab, 0O0BEM, IJIOMIAIh MOBEPXHOCTH), WCIOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cephl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh NOHATUSAMHU: NPSMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHEe BeKTopa Mo Oasucy,
CKAJIPHOE IIPOU3BEACHUE, BEKTOPHOE IIPOMU3BEIEHUE, YIOJ MEKIY
BEKTOpPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIS peLIeHHs TeOMETPUYECKUX 3aJad W 3a7ad JpYrux Yy4eOHBIX
IIPEAMETOB

YMmenue BbIOMpaTh TMOAXOIAIIMNA METOA JJIs  peIIeHUs 3a/1a4H;
MOHMMAaHWE 3HAUYMMOCTH MAaT€MaTUKU B M3YYEHUU MPHUPOAHBIX U
OOIIIECTBEHHBIX ~MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

IMMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH



IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Hatypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaIbHOM cTeneHu. JeicTBus ¢ apuMeTHIeCKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa creneHu

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbIe U HATYpaJIbHBIC JOTapU(MbI

JlelicTBuTenbHbIe uucia. ApudpMmeTnyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxxeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIe U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 VYpaBHeHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTes MaTPHUIIhI
3 OyHKIMU U Tpaduku



3.1

3.2
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3.4
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4.1

4.2

4.3
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5.2
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6.2
6.3

7.1
7.2
7.3
7.4
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Oynk1us, crnocodsl 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHo oOparHbie

¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu

OOnacte ompeneneHus: U MHOXXeCTBO 3HaueHuil ¢ynkmouu. Hymm ¢yHkuuu.
[TpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
Makcumymbl 1 MUHEMYMBI (GyHKOuH. HanGombliee u HauMeHblllee 3HauCHHE

(GyHKIUU Ha IPOMEKYTKE

Crenennas ¢yHKIMS C HaTypaldbHBIM M ILeNbIM MoKazareiaeMm. EE cBolicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
[Toka3zarenpHas u orapudmMudeckas GyHKIMH, KX CBOHCTBA U TpaduKH

Toukm paspeiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKUIUH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
Haugana MaTeMaTH4eCKOIro aHaJIn3a

[TpousBonnas ¢pyukiuu. [IponsBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 K HCCIICOOBAHHIO (bYHKI_[I/II\/’I Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxnaeHue HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAUCHUS q)YHKI_II/II/I Ha

OTpe3Ke

[lepBooGpasnas. Murterpain
MHokecTBa U JJOTHKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
Jlornka

BeposiTHOCTB U cTaTUCTHKA
OnucarenbHas CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Ipsimble M TNIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku

Tena v MOBEPXHOCTH BpalIEHUs

Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUYEHUKA
Yueonux: ['eomerpus, 10-11knaccel. ba3zoBeiit u yriryOiieHHbIN YPOBEHB/

Artanacsu JI.C. u ap. Mocksa: [Ipocsenienue, 2021

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Metoauueckue pekomenaanuu. 10-11 kimaccsl (k yueOnuky Artanacss JI. C. u

zp.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

DNeKTPOHHBIN 00pa3zoBatenbHbIN pecypc «S cnam EI'D». MaremaTtuka
(npounbHBII YPOBEHB)

https://shop.prosv.ru/ya-sdam-ege-matematika21472

Cnam I'NA. Pemry EI'D

BA3A https://mathb-eqe.sdamgia.ru/

[MTPO®UIIb https://math-ege.sdamaia.ru/
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