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MHNOACHUTEJIBHASA 3AITMCKA

l'eomerpust sBAsieTcss OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3YUEHHUs AUCLUIUINH €CTECTBEHHO-HAyUYHOU
HAIIpaBJICHHOCTH U IPEIMETOB I'YMAaHUTAPHOIO LMKIA. IIOCKOJIBKY JIOTMY4ECKOE MBILIICHHUE,
dbopMupyeMoe TpHU HU3YYEHUH OOYYAIOIIMMUCS MOHSATHMHBIX OCHOB TE€OMETPHUM, MpPH
JI0OKa3aTeJIbCTBE TEOPEM M IOCTPOCHUM LIETNOYKHU JIOTMYECKUX YTBEP)KIACHUU IIPU PELICHUU
F€OMETPUYECKUX 3aJad, yYMEHHME BBIIBHTaTh M OINPOBEPrarb TMIOTE3bl HEMOCPEICTBEHHO
UCHOJb3YIOTCS MPHU PEIICHUM 3a/lad €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ienb ocBoeHus mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha yriyOJ€HHOM YpOBHE —
pa3sBUTHE HHAMBHUIYAIbHBIX CIOCOOHOCTEH OOyyaromuxcs NpH H3YyYEHUH T'€OMETpUH, Kak
cocTaBiAmONIeH npeaMeTHol obmactu «MaremaTnka U WHpOpMaTHKa» dYepe3 oOecreueHHe
BO3MOKHOCTH NPUOOPETEHHs] U HUCIOJIb30BaHUS Oojee IIyOOKMX NeOMETpUYECKHX 3HAHUN U
NefcTBUM, crenn(UYHBIX I€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MPOo(eCCHOHAIBLHOIO
00pa3oBaHus, CBI3aHHOI'O C MUCHOJIb30BAaHUEM MAaTEMAaTHKH.

[IpropuTeTHBIMHU 331ayaMH Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACHIUPSIOIIUMUI
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacliupeHue TIpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIbTYpbl U
(opMHpOBaHKE OCO3HAHMS B3aUMOCBSI3M FEOMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHUpOBaHHE MPEACTABICHHS O IMPOCTPAHCTBEHHBIX (PUTypax Kak O Ba)KHEHIIHNX
MaTeMaTHYECKUX MOJEINAX, IIO3BOJSIIOIIMX OINKCHIBaTh M HW3y4aTb pa3HbIE  SBJICHHUSA
OKpY’KaloIlero Mupa, 3HaHHE MOHATHHHOro amnmapata mo paszaeny «CrepeomeTpus» yueOHOro
Kypca reOMeTpuH;

(hopMUpOBaHHNE YMEHHMSI BJIaJIeTh OCHOBHBIMU MOHITHSIMH O IPOCTPAHCTBEHHBIX (UTrypax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GopMyn MU yMEHHE UX NPUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOUTh HECTAHIAPTHBIC CIIOCOOBI PELICHHUS 3a/1ay;

(¢opMHUpOoBaHHE yMEHHs paclO3HaBaTh Ha 4YepTekKax, MOJCNIAX M B PEaJbHOM MHUDE
MHOTI'OTPaHHUKHU U Tejla BPallleHUs, KOHCTPYHUPOBATh F'€OMETPUUYECKUE MOCIIN;

(dhopMupoBaHue IIOHUMAaHUs BO3MOKHOCTH AKCUOMAaTHYECKOT 0 MIOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOpMHUpPOBaHHE MOHMMAHUS POJIM AKCHOMATHKH NPHU MPOBEIECHUU
paccyXIeHU;

(dbopMUpOoBaHHE YMEHMs BIIaJIeTh METOJaMH JI0Ka3aTeJIbCTB U aJTOPUTMOB pPEIICHHUS,
YMEHMS HX [PUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE PEIICHUA
CTEPEOMETPUYECKUX 33Ja4 M 3aJad C [PAKTUYECKHM CcoJepkaHueM, (OpMHpPOBAHUE
NpPEICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MAaTEMaTHUECKUX
YTBEPKICHUM U POJIM AKCUOMATHUKU B IIPOBEACHUM JECIYKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
oOyyaromuxcs, IO3HABAaTEJbHOW aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUICHHs], THTEpECa K U3yUYECHUIO T€OMETPUH;

¢dbopMupoBaHue (QYHKIMOHAIBHOW TI'PAaMOTHOCTH, pEJIEBAHTHOM TE€OMETPUU: YMEHHS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYAlUsIX U MPU U3YYEHUH JIPYTHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTE M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEAJbHBIX CHUTYyalllld, HCCIIEIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, UHTEPIIPETALUHU IIOJyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU  COJIEPKATCIIBHBIMUA JIMHUSAMU y4eOHOro Kypca «l'eomerpusi» B 10-11
kiaccax sBistorcsa: «lIpsiMble M TUIOCKOCTH B TNPOCTpaHCTBe», «MHororpanHukn», «Tema
BpalleHus», «BEKTOpbI M KOOPNHATHI B IPOCTPAHCTBEY, «/{BMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpebGoBaHUE «yMETh ONEPHPOBATH MOHATHAMUI,
pelIeBaHTHBIMHM T€OMETPHH Ha yriyOn€HHOM ypoBHEe oOyueHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHUECKHX YMEHUH
pacmpenensercs HE TOJIbKO IO COJAEP)KATENbHBIM JHHHUSIM, HO M 1O ToiaM oOOydeHHs.
Copepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
®enepanbHOR pabouell MporpaMMbl, paclpeneNéHHbIM 10 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpOcaM oOydaromuecs
oOpallaguch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MOHATUSIMM M HaBBIKAMHU IIOCIEAOBATEIbHO M TOCTYNATEIbHO, C COONIOACHHEM MPHUHIIMUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMUSA BKJIIOYaTh B OOILIYI0 CHCTEMY TI€OMETPUYECKUX
MpeicTaBIeHU o0yyaroumxcs, pacmpss U yriayomss e€, oOpaszysl MpOYHble MHOXECTBEHHbIE
CBS3U.

[epexoxa K U3y4eHUIO T€OMETPUU Ha YIITyOJIEHHOM YPOBHE IO3BOJISET:

co3aarh ycioBus 18 auddepeHumanyu  00y4eHHs, MOCTPOEHHUS WHAMBHIYaJbHBIX
o0pa3oBaTeNbHBIX MpOTpamMM, O0O€ClHedYuTh yriayOJNEHHOE HW3YYeHHE TEeOMETpPHM  Kak
cocTaBIAOIIeH yueOHOro npenmMera «MaTemMaTukay;,

MOAITOTOBUTH O0YYarOMIMXCS K MPOAOKEHUIO M3YYEHHUSI MaTeMaTHKH ¢ Y4ETOM BbIOOpa
Oynymeit npodeccun, obecrieynBasi MPEEeMCTBEHHOCTh MEXIY OOIIMM M MpodecCHOHATBHBIM
oOpa3zoBaHUEM.

Ha u3ydenue ydeOHOro kypca «l'eomerpusi» Ha yriyOJI€HHOM ypoBHE oTBojutTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Heznento), B 11 kimacce — 102 gaca (3 gaca B Hefielnto).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TpocTpaHCcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnioxkeHue MpsiMbIX B NMPOCTPAHCTBE: MEPECEKAIOIINECs, MapauIeIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsMbix. [lapaninenabHOCTh NPsSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHble NPsSMble B MPOCTPAHCTBE, MApPaLIEIbHOCTh TPEX
NpsIMBIX, MApajuIeIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamienbHOe W LEHTpalIbHOE
MIPOEKTHUPOBaHUE, U300paxeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOESKTUPOBAHMS.
N3006paxenue ¢puryp B napajuiesibHOM MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIrOJl
MEXAy IpsIMBIMU B mpocTpaHCTBE. llapamuienpHOCTh MIIOCKOCTEN: MapajulesbHbIE IUIOCKOCTH,
CBOWCTBA MapaIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYPHI Ha TIOCKOCTH:
TeTpa’Ap, NapajIesIeNuIe], TIOCTPOCHUE CEYEHU .

[lepneHaUKyNSIpHOCT TOPAMOM M IUIOCKOCTH: TMEPHEHIAUKYJISAPHBIE IpsMBIE B
MIPOCTPAHCTBE, TNPAMbBIE MapaJljIe/IbHbIE W MEPHEHAMKYSIPHbIE K IUIOCKOCTH, IPU3HAK
NEePIEHAUKYISIPHOCTH TPSAMOM M TUIOCKOCTH, TEOpeMa O NpsIMOM MEepPHeHANKYISIPHOMN
m10ckocTd. OpTOroHaabHOE NPOEKTUPOBaHME. llepneHauKynsap U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, MPOEKIMs (PUTyphl HA TIOCKOCTD.
[lepneHauKyISIPHOCTD TUNIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUTOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIApax.

VYTIIBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIN yroJI, TUHEWHBIN
yroa JBYTpaHHOTrO yriua. Tpé€XrpaHHbld M MHOrorpaHHbie yribl. CBONHCTBA NJIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOIO yIJia.

MHororpaHHuMKH

Buael MHOrorpaHHUKOB, pa3BEpPTKAa MHOrorpaHHuka. IIpu3ma: n-yrospHas npusma,
mnpsiMasi U HakKJIOHHAs MPU3MbI, OOKOBasi W TOJHas MOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
NPSIMOYTOJIBHBIN Iapajulejienunes W ero csoicra. KpaTyaiilnme InyTM Ha IOBEPXHOCTU
MHororpannuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuga: n-
yrojibHas MUpaMuja, IpaBUibHas U yceu€HHast mupamubl. CBoiicTBa pédbep 1 OOKOBBIX I'paHel
MpaBWIbHON nUpaMufpl. [IpaBuibHBIE MHOTOIpDAaHHUKU: TNpaBWIbHAS NpU3Ma M IpPaBUIbHAs
nMpaMuia, MpaBuibHasl TPEYTroibHAsI MUpaMUIa U MpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
0 MIPaBWJIBHBIX MHOTOTPaHHHUKAX: OKTa’dAp, NOACKAd AP U UKOCAAP.

Brrurcnenue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, muaroHanu, yriael. [hiomans 60xoBoH
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH NPSIMOW MPHU3MBI, IJIOMIaAb OCHOBaHHM, Teopema O
OOKOBOH TOBEPXHOCTH MNpsMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHOM UPAMUJIBI, TEOPEMA O TUIOLAAN YCEYEHHOU MMPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOIOT'PaHHHUKOB.
CumMeTpuss B MpaBUIbHOM MHOIOIPDAHHUKE: CHUMMETpHUS MapajllelieNuIea, CUMMETpPUs
MPaBWIbHBIX IPU3M, CHMMETPHSI PAaBUILHONW MUPAMHU/IBI.

BekTopsbl U KOOPAMHATHI B IPOCTPAHCTBE

[lonsiTHsA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAINpPABIEHHbIE W MPOTUBOIMOJIOXKHO HaIpaBlIC€HHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. [IeHCTBUS C BEKTOpaMH: CJIOKE€HHWE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uMcio. CBoiicTBa cllokeHHs BeKTopoB. CBoNCTBa
YMHOXEHHS BEKTOpa Ha yucio. [lonsTue xomiuianapHsle BeKTOphl. [Ipru3Hak KoMIutaHapHOCTH
Tp€x BekTopoB. IIpaBuno mnapamnenenunena. Teopema O pa3loXKEHUM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsmoyrosnbHas cucreMa KOOpPAMHAaT B  IPOCTPAHCTBE.
Koopaunatsl BekTOpa. CBsA3b MEXIy KOOpAMHATAMH BEKTOpa U KOOPAWHATAMHU TOYEK. YTOJ
Mexay BekTopaMmu. CKaJsipHOE MPOU3BEJACHUE BEKTOPOB.

11 KUIACC

Tesa BpanieHus

[lonsiTusa: UMIMHIpPUYECKAs MOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpa3zyrole MnoBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
chepe. M300parkeHne Ten BpalieHus Ha TIOcKocTh. Pa3BépTka nunuuapa u konyca. Cummerpust
cdepsl U mapa.

O6Bvém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena 1 cieactsus u3 He€. OOBEM MpsAMONW M HAKIOHHOM MPHU3MBI, LWIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 1mapa u mapoBOro CerMEHTa.

KomOunamuu Ten BpallleHHs U MHOTrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
onucaHHas okojio nuiuHApa. [lepecedenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsbl II10cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO Cepsl, Chephl, BNUCAHHON B
MHOTOT'PaHHUK WJIH TEJIO BpallleHus.

[nomaabs MOBEPXHOCTH LMIMHIpPA, KOHYyca, miouans cdepsl u e€ vacreil. [lomodue B
npoctpacTBe. OTHomeHHME O00BEMOB, IUIOMIAACH MMOBEPXHOCTEH TMOJOOHBIX  (QUTYP.
[IpeoOpazoBanue momodusi, roMmoTeTHs. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEpEOMETPUYECKUX METOJIOB.

[locTpoeHne ceueHU MHOTOTPAaHHUKOB M TeJl BpaLICHUs: CEYEHMs IMWIMHIpA
(mapajulenbHO M TMEPHEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajiesibHble OCHOBAaHHIO U
MIPOXO/SLINE YEPE3 BEPLIMHY), CEUEHUS IIapa, METOJbI IOCTPOEHUsI CEUEHHI: METOJ CJENOB,
METOJ1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTops!l B npoctpancTBe. Onepanuu Haja BEKTOpaMU. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOXeHHUA. [IpsiMmoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Pa3noxenue Bektopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM METOJ MpH
pEIlIeHNH TEOMETPUUYECKUX 3a/1au.

JABHKeHHsI B IPOCTPAHCTBE

HBwxkenust npoctpanctBa. OrtoOpaxkenus. J[BwkeHus u paBeHCTBO ¢Quryp. OOmme
CBOMCTBA JABWXCHUH. BHIbl NBWXEHMI: INapajuIeIbHBIM IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHas CUMMETpHsI, IOBOPOT BOKpYT mpsiMoii. IlpeoGpa3oBanus nonobus. Ilpsmas u chepa
Olinepa.



INIJTAHUPYEMBIE PE3YJIBTATHI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BOCIIUTaAHHE:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM  OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOINECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, TPOIECAYp TpakIaHCKOro OOIIecTBa
(BBIOOpHI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX PYHKIHUSIMHU U HA3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKON TpaskJaHCKON MIACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOAIIEMY POCCUKMCKON MaTeMaTUKH, LIECHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCUUCKUX
MaT€MAaTHUKOB M POCCHUCKOM MaTeMaTHMYECKOM IIKOJIbI, WCIIOJIb30BAHME 3THUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSAX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JIYXOBHBIX  IIEHHOCTEM  POCCHUHCKOrO  Hapona, Cc(HopMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUS, THUECKOT0 MOBEJICHMS, CBA3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSTEIBHOCTHIO YYEHOTO, OCO3HAHWE JMYHOrO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOIO OyayIIEro;

4) 3cTeT4YecKoe BOCIMTAHME:

ACTETUYECKOE  OTHOMIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peLIeHUH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHUYE€CKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoe BocIUTAHUE:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMAaTHUECKHUE 3HAHUS B MHTEpEcax 3J10pOBOTO
u Oe3omacHoro o0pa3a >XKHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBbIO (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEXKUM 3aHITHH U OTAbIXA, peryisipHas Gpuandeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ITEIFHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYJOJIO0Us, HHTEpEC K pa3inuuHbIM cdepam
po(heCCHOHALHOUN JCSITeILHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MPHUIOKECHUSIMHU, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedr npodeccuu W pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHUIO W
caM000pa30BaHUIO HA TIPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MIPaKTUYECKHX 3a]]a4 MaTeMaTHUYeCKON HalpaBiIeHHOCTH;

7) 3K0JI0THYECKO0Ee BOCIIUTAHME:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, TOHHUMAaHHE BIUSHUS COIHMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHE MPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HaHUE
I00ALHOTO  XapakTepa  JKOJOTHMYECKMX  TpoOJieM, OpHEHTalus Ha  IPUMEHEHHE
MaTeMaTHYEeCKUX 3HAHWH JUI PEIICHUs 3a7a4d B 00JIACTH OKPYXAIOIIEH Cpe/bl, TUIAHUPOBAHUE
MOCTYIKOB M OI[EHKH MX BO3MOXKHBIX MOCIIEICTBUH ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKH M OOIIECTBEHHOW MPAaKTUKH, TOHMMaHHWE MaTeMaTHYeCKOW HayKH Kak cgepsl
YEJI0BEUECKOUN NESITENIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTUS [TUBUIIU3AIINH,
OBJIaJICHUE SI3bIKOM MaTeMAaTUKU U MaTeMaTU4YEeCKON KyIbTYpPOH KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTh OCYHIIECTBIATh MPOEKTHYIO U UCCIEI0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAIbHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBIC YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBHUS

Ba3zoBble Jloruyeckue geicTBUs:

BBISIBIISAITh M XapaKTEpU30BaTh CYLIECTBEHHbIE INPHU3HAKK MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHH MEXAY TMOHATHAMH, (DOPMYTUPOBATH ONpPENCICHHUS  IOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KIACCU(PUKALMM, OCHOBaHMA JUIsI OOOOILEHUS WU
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IIPEe0Opa3oBbIBATh CYXKIEHHs: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIC, YACTHBIE U 00ILKE, YCIOBHBIC;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpEYHs B (akTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, MpeularaTb KPUTEPUM U1 BBIIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, AEIYKTHBHBIX W HMHIYKTHBHBIX
YMO3AKJIFOYEHNN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP)KIEHUH (IpAMbIE U
OT TPOTUBHOIO), BBICTpaMBaTh apryMEHTAIMIO, IMPUBOJIUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss y4deOHOM 3amauM (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOMAIIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpPUTEPHEB).

ba3oBble ucciie10BaTeIbCKUE NeHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS, (POPMYJINPOBAThH
BOMPOCHI, (PUKCUpPYIOIIME NPOTUBOpEUYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M [JaHHOE,
(hopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAUTH  CAaMOCTOSITEJIBHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEJOBAHHE IIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHUS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEH MEX1y 00bEKTaMHU, IBJICHUAMH, IPOLECCAMU;

CaMOCTOSATENIbHO (hOPMYIHPOBATh 0OOOIIEHUSI M BBIBOJIBI MO pe3yiIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, UCCIICIOBAHMS, OLIEHUBATD JIOCTOBEPHOCTD MOJIYYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIABUIATH IPEAIION0KEHUSA O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ ungopmaumeii:

BBISIBIIATH JE(UIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC M JIJIS
pelieHus 3a/1a4u;

BBIOMpaTh MH()OPMALMIO U3 HCTOYHMKOB pPA3lMYHBIX THUIOB, AHAJIW3UPOBATh,
CHUCTEMAaTH3UpPOBaTh W HWHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUAOB U  (opMm
MIpe/ICTaBIEHUS;



CTPYKTYpHpOBaTh  MH(pOpMalMIO, NPEACTaBIATh €€ B  pas3IuuHbIX  (opmax,
WUTIOCTPUPOBATH I'pahuuecKH;

OLICHUBATh HAAEKHOCTH HMHMOPMAIMH IO  CaMOCTOSITEIBHO  CHOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBePCAIbHbIE yUeOHbIe IeiicCTBHS

Oo0wmenue:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUU C YCJIOBUAMH U LEIAMH
o0ILeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M ITHCHMEHHBIX
TCKCTAaX, JaBaTb IIOJACHCHUA 110 XOAY pCIICHHUA 3adadrd, KOMMCHTHPOBATH HOHy‘-IeHHBIfI
pe3yJIbTar;

B Xo0Jie OOCYXICHHs 3a/JaBaTh BOIMPOCHI IO CYLIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aJa4y, BBICKAa3bIBaThb HUJCHU, HALICJIICHHBIC HA IOUCK PCIICHHA, COIOCTABIIATL CBOU
CYXICHHUS C CYXICHHAMH APYI'HX YYaCTHHKOB JUAJIOra, OOHAPYKMBATh PAa3IM4nue U CXOJCTBO
TIO3HINI, B KOPPEKTHOU (popMe GOpMYyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHUS;

OpCACTaBIAThL PCE3YJbTAaThl PCHICHUA 3aJadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIFHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4€TOM 3a1ady TPE3CHTAMH |
0COOEHHOCTEH ayUTOpHUH.

PeryasiTuBHbIe yHHMBepPCcAIbHbIE YUeOHbIE 1elCTBHS

Camoopranusanus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOUpaTh CIOCOO peleHus ¢ y4éTom
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peLICHUH ¢ yuéTOM HOBOM HH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMU MMO3HABATEIHHON pe(dIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN
U  MBICIUTENBHBIX TPOIECCOB, HMX pe3yJabTaToOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELICHUS MaTEMaTUUECKOH 3aja4uu;

MPEABUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH TpPH PEIICHUM 3a7a4l, BHOCHUTH
KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJlbTaTa LEIM M YCIOBUAM, OOBACHITH TNPUUYUHBI
JTOCTHKEHHUSI WM HEJAOCTH)KEHUS pe3yNbTaTOB JE€ATEIbHOCTH, HAXOIWUTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJIbLHOCTD:

MOHUMATh M MCTOJb30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYATbHONH pabOTHI Mpu
pemieHNn y4eOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHOM JI€ATENIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacmnpenessiTh BUIBI paboOT, JTOTOBApUBATHCS, OOCYXIATh
MpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMMOBEIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJHATH CBOIO YacTh pabOThl W KOOPAUMHHPOBATH CBOU JEHCTBUS C
JPYTUMH 4JIEHAaMH KOMaHJbl, OLIEHUBATh KayeCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT IO
KpUTEpUsIM, cHOpPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI



K xonity 10 kjacca oOydarommiicss HAyqIUTCs:

® CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSTUSMH CTEPEOMETPUM MPHU PEIICHUU 3a7ad U
MIPOBEICHUN MAaTEMATUYECKUX PACCYKICHUI;

® IPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPHU PEHICHUH T€OMETPUUYECKUX
3ajady;

e KJIacCU(DUIIMPOBATh B3aMMHOE PACIIONOKECHHUE MPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

© CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBA3AHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSIMON U TIIOCKOCTHIO;

© cBOOOHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

®CBOOOJTHO pAcCIO3HABaTh OCHOBHBIE BHUIbl MHOTOTPAHHHUKOB (TpU3Ma, MHUPAMUIA,
MIPSIMOYTOJIBHBIH MapauieNienuIie], Kyo);

e Kiiaccu(UIMPOBATh MHOTOTPAaHHUKH, BBIOMpPAass OCHOBAHUS I KJIaCCU(DUKALINY;

®CBOOOJHO ONEPUPOBATH MMOHATHSMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

 BBINIOJIHSATH MapajiebHOEe, LEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHUE (UTYp Ha
TUIOCKOCTh, BBITIONHSATH H300pakeHus (pUryp Ha rmiocKoCTH;

® CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB DPA3IUYHBIMU METOJIAMH, BBINOJIHSATH (BBIHOCHBIE)
IUIOCKHE YepPTEeKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpPXY, COOKY,
CHUBY;

®BHIUHCIISTh  IUIOMIAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpH3Ma, MHUpaMHja),
FeOMETPHUUECKHUX TeJl C MPUMEHEHUEM (HOpMYIT;

® CBOOOJTHO OMEpUPOBATh MOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPHI;

© CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOLIMMH BEKTOpaM W KOOpJMHATaM B
MIPOCTPAHCTBE;

® BBINIOJIHATH JICHCTBUS HAJl BEKTOPaMU;

epemath 3aJauyd Ha JO0Ka3aTelIbCTBO MAaTEMaTHYECKHX OTHOLICHUN U HaXOXXICHHUE
FEOMETPUYECKUX  BEJIMYMH, TPUMEHSSI HW3BECTHbIE METOAbl MpPU  PEUICHUH
MaTEeMaTHYECKHUX 3a/1a4 MOBBIIICHHOTO W BHICOKOTO YPOBHS CIIOKHOCTH;

® IPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECCKUX 3a71aY;

® 13BJIEKaTh, IPEOOPA30BHIBATH U MHTEPIPETUPOBATH HMHPOPMAIIHIO O MIPOCTPAHCTBEHHBIX
reoMeTpuuecKuX (urypax, npeacTaBIeHHYIO0 Ha YepTeKaxX U PUCYHKAX;

® IPUMEHSTH MOJYYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH M AHAIIU3UPOBATH PEalIbHbIE
CUTyalluu, TMPUMEHSITh W3yYEHHbIE TIOHATUS B MPOLECCE IOUCKAa pPELIEHUs
MaTeMaTH4eCcKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAECTUPOBATh PEATbHBIE CUTYallUU
Ha SI3bIKE TE€OMETPUH, HCCJIENOBATh IOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM
FEOMETPUYECKUX IOHATUN W Teopem, ammapaTra airedpbl, peuarb HTPaKTHUECKHe
3a/1auu, CBA3aHHBIE C HAXO0XK/IEHUEM r€OMETPUUECKUX BEJIUYUH;

® IMETh MPECTABICHUS 00 OCHOBHBIX dTalax pa3BUTHSA F€OMETPUU KaK COCTaBHOM 4acCTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kiacca oOydaronuiicss HAyIUTCs:

© CBOOOJTHO OMEPUPOBATH MOHATHAMH, CBS3aHHBIMU C IHJIUHAPUYECKON, KOHHMUYECKON U
chepudeckoil TOBEPXHOCTAMHU, OOBSICHITH CITOCOOBI TTOTyYCHHUS;



® OIIEpPUPOBATh TOHATUSMHU, CBSI3AHHBIMU C TEJIaMU BpAIICHHS: IMIMHIPOM, KOHYCOM,
ctepoii u mapom;

® pacIio3HaBaTh TeJla BpamieHus (IWIMHAP, KOHYC, cdepa U map) U OOBICHITh CIIOCOOBI
MOJIy4YEHUs TeJl BPAICHHUS;

e Kiiaccu(UIIMPOBATh B3aMMHOE PACIIONOKEeHHE C(hephl U TIOCKOCTH;

® BEIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpAIICHUS, OOBEMBI U
TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHS, TEOMETPUUECKHUX Tell C
IPUMEHEHHEM (HOPMYIL;

© CBOOOJTHO OIMEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C KOMOWHAIUMSMU TeJ BpAlICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIH B cpepy W ONMHCAHHBIA OKOJIO CEepsl,
ctepa, BMcaHHAs B MHOTOTPAHHUK WMJTU TEJIO BPAIICHMUS,

® BEIUUCIIATH COOTHOIICHUS MEXIY IUIOUIAJSMU TOBEPXHOCTEH W 00BEMaMM MOAOOHBIX
TeN;

e 300pakaTh H3y4aeMble (UTYpHI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE YEpPTEXKU W3
PUCYHKOB MPOCTBIX 00BEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlCHHUS,

® 13BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPA30BbIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKHX (UTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX;

® CBOOOJTHO ONIEPUPOBATH MTOHITHEM BEKTOP B IIPOCTPAHCTBE;

® BHITTOJTHATH ONEPAIlH HAJl BEKTOPaMHU;

®33/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM cHUCTEME KOOpPAHMHAT;

epemaTh TEOMETPHUYSCKHE 3aJadyd Ha BBIYMCICHHE YIJIOB MEXAY TMPSIMBIMH U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
PUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOA MIPH PEIICHHN;

© CBOOOJTHO OMEPHUPOBATH MOHATHSIMU, CBSI3aHHBIMU C JBUKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

® BBITIONIHATh M300pa)KEHUSI MHOTOTPAaHHUKOB M Tell BpalleHUs MpH NapauiedbHOM
nepeHoce, NeHTPATbHON CUMMETPHH, 3€PKAIbHOW CUMMETPHH, IIPH MTOBOPOTE BOKPYT
PSIMOH, peoOpa3oBaHus MOA00HS;

® CTPOHTDH CEUYEHUS] MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYCHUS IIMIIMH/Ipa (MapajiesibHO U
NEPIEeHIUKYISIPHO OCH), CEYeHHs KOHYyca (MapalijiesIbHble OCHOBAHHUIO M MPOXOSIIUE
qyepes3 BEpLIMHY), CEUCHMS 11apa;

® [ICII0JIB30BATh METO/bl TOCTPOCHMSI CEUEHHM: METOJ CJIEJOB, METOJ BHYTPEHHETO
MPOEKTHPOBAHUS, METO]I TIEpEHOCA CEKYILEH TITOCKOCTH;

® TOKa3bIBATh T€OMETPUYECKUE YTBEPKICHHUS;

®[IPUMEHATh TEOMETpPHUYECKHE (aKThl IS PEIEHHS CTEPEOMETPHUYECKUX —3ajad,
MPEJINOJIararoIMX HECKOJIBKO IIAroB PElIeHUs, €CIM YCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

epemiaTh 3aJauyd Ha JO0Ka3aTelIbCTBO MAaTEMaTHUYECKHX OTHOLICHUN W HaXOXXICHHUE
reOMETPUYECKUX BEIIHUYHH;

® IPUMEHSATH MPOTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHUKAIIIOHHBIE CHUCTEMBI MPH
pEIICHNH CTEPEOMETPUIECKHX 3a/1aY;

® IPUMEHSATH NOTyYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AaHATTM3UPOBAThH U OIICHUBATH
peasbHble CHUTYalluH, IPUMEHATh N3yUYCHHBIE TIOHSATHS, TEOPEMBI, CBOICTBA B IpoIecce
MOKMCKAa pEIIeHUs MaTeMaTh4eckd C(HOPMYIMPOBAHHON MPOOJIEMbI, MOJAETUPOBATH



peajbHbBle CHUTyallMd Ha SA3bIKE T'€OMETPUHU, MCCIENOBATH IIOCTPOCHHBIE MOJIEIU C
UCTIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHH M TeopeM, ammapara ajareOphl, peliaTh
IIPaKTUYECKHE 3a7a4M, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKUX BEINYHH;

® UMETh MPEJCTABICHHUs 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUHU KaK COCTaBHOM 4acTH
(dyHIaMeHTa pa3BUTHSI TEXHOJOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
n/n MPOrpamMmMbl Bceero Kontposbnere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypeb
1 BBenenue B ctepeoMeTpuIo 23 1
’ B3anMHOe pacnosiokeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [lapanienbHOCTb MPSMBIX U IIJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz{miyns[pHocn) HPSIMBIX U ’5
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTuBl M paccTOSHUS 16 1
MHororpaHHukH 7 1
BexTops! B mpocTpaHCcTBE 12
g HOBTOPCHHC, 00o0111eHne U cucTeMaTH3alus 5 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 5 0




11 KIIACC

KonuuecTBo yacoB DJIEKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanuTHYeCKasi TeOMETPHs 15 1
) [ToBTOpEeHme, 0600IIEHNE 1 1 |
CHUCTeMaTH3alrs 3HAHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaimeHus 24 1
5 [Tnomanu moBepxXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEN
6 JIBroxkeHuUs 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 |
CHUCTeMaTH3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KonunyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bceero H3y4YeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchbl
OcHoBHbIE NpaBuiIa U300paKEeHUs Ha
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIIBHBIX 1 POIII
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
IloHsATHSA CTEPEOMETPUHN: TOUKA, IIpsAMas, POII
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEBIE
2 IpaBUJia U300paKeHUs Ha PUCYHKE 1
IJIOCKOCTH, NMapaJlIebHbBIX MPSIMBIX
(OTpe3KOoB), cepeIMHbI OTpe3Ka
3 [Tonsarus: nepecekaromuecs MIOCKOCTH 1 POII
4 [lonsaTus: nepecekaromuecs npsmas u | POII
IUIOCKOCTB; TOJIYIIPOCTPAHCTBO
MHoTOrpaHHUKH, U300paKCHHE PoOII
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP, 1
HECYIIECTBYIOIIHNX 00BEKTOB
MHororpaHHuKH, U300pakeHHe POII
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUU 1 Pl
8 [TepBbie ciienCcTBUS U3 HUX 1 POl




AKCHOMBI CTEPEOMETPHUH U NEPBHIE
cienctBus U3 HuX. CriocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

POII

10

N3006paxeHne ceueHUi mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pébpa.

POII

11

N300paxeHue nmepecedeHus MoMydeHHBIX
IJIOCKOCTEN

PoOUI

12

PaCKpaI_HI/IBaHI/Ie IOCTPOCHHLBIX CeUeHHUH
Pa3sHbIMU LIBETAMU

POLI

13

N300pakeHne ceueHuii mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3obpakeHne nepeceyeHus
MOJIYYEHHBIX IUIOCKOCTeH. PackpaiiiBanue
IMOCTPOCHHBIX ceueHni Pa3HbIMH LIBETAMU

POII

14

Merton ciaemoB st MMOCTPOCHUA CeUYCHUI

POII

15

Merton cnenoB sl TOCTPOCHUST CEUCHHI.
CBoiicTBa nepecedeHuii MpsIMbIX U
IIOCKOCTEH

POII

16

Mertoa cieqoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEN

POII

17

IlocTpoenue ceueHuil B nupaMuze 1o TpEM
ToukaM Ha péOpax. CozaHue BEIHOCHBIX
YyepTeKel U 3aluCh IaroB MOCTPOEHUS

POII

18

[TocTpoenue ceuenuii B Kyoe 1o TpémM
ToukaM Ha p&opax. Co3naHne BEIHOCHBIX

POII




qepTemeﬁ " 3alMCh MIaroB NOCTPOCHUA

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToYKaM Ha pEopax.

POl

20

[TocTpoeHue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTEKEH U 3aIIUChH I1aroB
MTOCTPOCHHUS

POII

21

[ToBTOpenne mnanumerpun: Teopema o
MPOMOPLMOHANILHBIX 0Tpe3kax. [logobue
TPEYroJbHUKOB

POII

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUEHUSAX Ha
BBIHOCHBIX uepTexax. Mcropus pazsutus
MJIAHUMETPUHU U CTEPEOMETPUH

POII

23

KontponbHas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

POLI

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpenuBaonmecs
npsimble. [Ipu3Haku ckpemuBaromuxcs
npsmbix. [lapanenbHble npsMbie B
IIPOCTPAHCTBE

POII

25

Teopema 0 CylIeCTBOBaHUM U
€MHCTBEHHOCTH NPSIMO MapasuieIbHON
JAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKalIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHumn
napaieNbHbIX MPSMBIX IIOCKOCTBIO

POII

26

[TapannensHOCTh Tpex npsiMbIXx. Teopema o

POLI




TpEX MapajuieabHbIX NpsIMbIX. Teopema o
CKPELIMBAIOIUXCS IPAMBIX

27

[TapannenpHOE POEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA NapaJIEIBLHOTO
npoektupoBanus. 300pakeHNe pa3HbIX
¢buryp B napajienbHON NPOSKIIUU

POII

28

[enTpanbHas npoekus. YTomi ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOII
MEX1Y NPSIMbIMU

POII

29

3azauyu Ha JOKA3aTeNbCTBO U
UCCIIEA0BAaHNUE, CBA3AHHBIE C
PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

POLI

30

IlonsTHSA: MapauIeIbHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
[IapAJICIIBHOCTH MIPSIMOU U INIOCKOCTH.
CaoiicTBa napamieaIbHOCTH IPIMON U
IUIOCKOCTH

POII

31

I'eomeTpuueckue 3ajaui Ha BEIYMCIICHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
HapajuIeNbHOCTBIO NPAMBIX M IIIOCKOCTEH B
IIPOCTPAHCTBE

POII

32

[locTpoenue ceuenusi, MPOXOASILIETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEeXe U
MapajyIeIbHOTO IPyrou npsmMou. Pacuér
OTHOLIEHUH

POII

33

[NapannensHas npoeKkus, IPUMEHEHHE JTst
MOCTPOCHHSI CeYeHUH KyOa u
napasienenumnena. CBoicTBa
napasuiesienuIe/1a ¥ Ipu3Mbl

POII




34

HapaJ'IJIeJ'ILHBIe IIJTOCKOCTH. HpI/ISHaKI/I
napaljICIbHOCTH ABYX IUIOCKOCTEH

POII

35

Teopema 0 napasnienbHOCTH U
CANHCTBCHHOCTH ITINIOCKOCTH, HpOXOII?IL[IefI
yepe3 TOUKY, HE MPUHAJIEKAITYIO TaHHON
IUIOCKOCTH | CIIEACTBUS U3 HEE

POII

36

CBoiicTBa napasuieabHbIX MIIOCKOCTEN: O
[apaiyIeIbHOCTH MPSIMBIX IEPECEUECHUS
IIPU [IEPECEUEHNN ABYX NapalIebHbIX
IJIOCKOCTEMN TPEThEN

POII

37

38

CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MapaJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKYy NTapajlIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
JIBYMSI TTapaIeIbHBIMH IOCKOCTSIMHU

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTH

POII

POl

39

HOBTOpCHI/IC . TPUTOHOMCTpPUA
IpAMOYT'OJIbHOT'O TPCYTI'OJIbHUKA

POII

40

CpoiicTBa Ky0a U MPsSIMOYTOJILHOTO
napasuiesienunes1a

POII

41

Brruncnenue II1MH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajuiesenuIe e

POII

42

[TeprieHAMKYASAPHOCTD NPAMON U
IJIOCKOCTH.

POII

43

[Tpu3HaK neprneH uKyIIpHOCTH IPIMON 1

POII




IINTIOCKOCTH

TeopeMa o CyleCTBOBaHUH U POII
m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K MJIOCKOCTU
45 [InockocTH ¥ NEPHEHAUKYISIPHBIE UM POIII
IpsIMble B MHOTOTpaHHHUKaX
46 [1nockocTH ¥ NEepIEHIUKYISAPHBIE UM POUI
IIPsIMbIE B MHOTOTpaHHHUKaX
47 [TeprienauKyIsip ¥ HAKJIOHHAS. POLI
IlepneHauKyISp U HAKJIOHHAS. POUI
48 IlocTpoeHne neprneHuKysapa U3 TOUYKU Ha
MPSAMYIO
49 Teopema o TpEX mepnEeHAUKYISIPAX POl
(npsimast)
50 Teopema o TpEX nmepneHAUKYIApax POLI
(oOpaTHas)
51 Yron Mexay CKpenMBaroIUMHUCS PO
MPSIMBIMU
Ilonck nepneHuKyIspHbIX IPSIMBIX C POII
52 MOMOUIBIO IEPIEHTUKYIISIPHBIX
IUIOCKOCTEN
53 OpToroHanbHOE NPOEKTUPOBAHUE Pl
[ToctpoeHue ceuennii kyda, mpaBUILHOM POl
54 MIAPaMUJbI C IOMOIIBK) OPTOrOHAJILHON

MIPOCKIIUU




55

[TocTpoeHue ceueHuit NpU3MBsl,
IIPABWJIBHOM NMPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

POII

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpPUI B MHOTOI'paHHHUKAX

POII

57

[Ipu3Hak nepneHauKyIIPHOCTH IPSIMON U
IJIOCKOCTH KaK CIIEJICTBUE CHUMMETPUH

POII

58

IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH J0 IIIOCKOCTH

POII

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSTHUN OT TOYKH JO IIIOCKOCTH

POII

60

CriocoObl OMYCTUTH MEPIECHAUKYISPBHI:
CUMMETPHUS, CABUT TOYKHU TIO
napayieIbHON MPSAMOM

POII

61

CaBur no HenapasieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUMI

POII

62

Konrponsnas padora "B3anmuoe
pacroyioKeHue NPsIMbIX U IIIOCKOCTEN B
npocrpaHcTae”

POII

63

[loBTOpEHME: Yyroa Mexay IPSIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

POII

64

[loBTOpEHuUE: yroa Mmexny
CKpCIIUBAOIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

POII

65

FCOMeTpI/I'-IeCKI/IC METOABI BEIYMCIICHUS

POLI




yriia MCXKAy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroy. CBOMCTBO JTUHEHHBIX
YTJIOB IBYTPaHHOIO yria

POl

67

IlepnienqukynsapHele miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX INIOCKOCTEN

POII

68

[Ipu3Hak neprneHuKyIIpPHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
[epeCceyeHus ABYX IUIOCKOCTEH
[EPIEHIUKYIIAPHBIX TPEThEU IIJIOCKOCTH

POII

69

[IpsiMmoyTONbHBIN Mapanienaenunesn; Kyo;
M3MEpEeHUsl, CBOMCTBA NPSAMOYTOJILHOTO
napaJuiesenuneaa

POLI

70

TeopeMa 0 JuaroHajiv nmpaMoyroJibHOTro
napajurejacnuieaa u CJICACTBUC U3 Heé

POII

71

CrepeomeTpuiecKre U IPUKIIaTHBIC
3a7]a4¥, CBA3aHHBIE CO B3aUMHBIM
PAacMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

POl

72

HOBTOpeHI/ICI CKpCIIUBAOIIUCCS IIPAMBIC,
napaijICJIbHBIC IIJIIOCKOCTH B CTaAaHAAPTHBIX
MHOTI'OrpaHHUuKax

POII

73

Ilapa napaynenbHbIX INIOCKOCTEH Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSIHUE
MEXY CKPEIMBAIOIIUMUCS IPIMBIMU B
IIPOCTBIX CUTYaLUsIX

POII

74

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

POII

75

Briunciienue paccTossHUN MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOIIIBIO

POLI




NEePIEHAUKYIAPHOHN MIIOCKOCTH

TpéxrpaHHbIil yroj, HEpaBEeHCTBA IS POl

76 TpexrpaHHbIX yrioB. Teopema [udaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77 DneMeHTHI ChepUIeCKON TeOMETPHH: POIII
reoJIe3uYecKre JIMHUYU Ha 3emiie

73 Konrponsnas padora "Yrisl u POII
paccTossHus"

79 Cucremaru3zainus 3HaHUN "MHOTOrpaHHUK POIII
U €T0 DJIEMEHTHI"

20 ITupamuna. Buael nupamun. IpasunbHas POII
IpamMuia

31 [Ipusma. [Ipsimas v HaKJIOHHAS PU3MBL. POLI
[IpaBunpHas npuszma

20 [Ipsimoii mapasuienenunen, PO
NPSAMOYTOJIbHBIN Napajienenunes, Kyo

23 Beinmykisie MHOTOrpaHHUKU. Teopema POIII
Ditnepa
Beinykiiele MHOrorpaHHuku. Teopema POII

84 Olinepa. IlpaBunbpHbIE U TOTYIIPaBUIIbHBIE
MHOTOTPaHHUKU

85 Kontponbhas pabota "MHuororpanHuku" POLI

26 IlonsTHe BEKTOpa Ha IUIOCKOCTH U B POII
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB PO




POII

88 PazHocTh BEKTOpPOB

89 IIpaBuio napannenenunena Pl

90 YMHOKEHHE BEKTOpa Ha YUCIIO POLI
PasnoxxeHue BekTopa mo 6aszucy Tpéx POl

91 BEKTOPOB, HE JICKAITUX B OJHOMN
MIOCKOCTH

92 CkansipHo€ NMpOU3BE/ICHNE PO

93 Briuncnienue yria Mexay BEKTOpamMu B POIII
MIPOCTPAHCTBE

94 IIpocreiine 3a1a4u ¢ BEKTOpaMH PO

95 3amayu ¢ BEKTOpaMu POLI

96 HToroBast KOHTpOJIbHAs paboTa POII

97 IloBropenue temsl «IIpocreitue 3anaun POII
C BEKTOpaMu»

98 O06o01eHre U cucTeMaTu3alus 3HaHUN PO

99 O00011eHre U crucTeMaTu3alys 3HaHu| PO

100 [ToBTOpenue Tembl «IIpocTeiive 3anaun POl
C BEKTOpaMu»

101 IloBropenue Temsl «IIpocreitmme 3anaun POl
C BEKTOpaMu»

102 O060061IeHre U crucTeMaTu3alus 3HaHu|




OBIIEE KOJIMYECTBO YACOB I10

102
[TPOTPAMME 0



11 KIIACC

KonuuecrBo yacoB JIeKTPOHHBIE
Jara nu@posBbIe
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero H3y4YeHUs1 ~ 00pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl

| [ToBTOopenue temsl "KoopanHaTel BeKTOpa | PolI
Ha TJIOCKOCTH M B POCTPAHCTBE"

) IToBTOpenue temsl "CkanspHoe ] POII
IIPOU3BEIEHUE BEKTOPOB"

3 [ToBTOpeHue Tembl "Brraucienue yria | POIII
MEK]1y BEKTOpaMu B IpocTpaHcTBe"

4 [ToBTOpeHuEe TeMbl "YpaBHEHNE IPSIMOH, | POII
IIPOX0Js1Iel uepes 1Be TOUuku"

5 YpaBHeHUE IIJI0CKOCTH, HOPMaJlb, | POLI
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, | PoOII
YpaBHEHNUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeaeHue 1 POLI

8 JInHeHbIE HEpaBEHCTBA 1 PIII

9 JIuneitHoe mporpaMMupOBaHUE 1 POLI

10 AHanuTryeckue MeTo/Ipl pacuéra yria | POII
MEXKy NPSIMBIMU B MHOTOTpPaHHUKAX

1 AHaJIUTUYECKUE METOJIbI pacuéTa yria | POII

MCXKAY IJIOCKOCTSAMU B MHOT'OI'paHHUKAX




dopmyna pacCTOSHUS OT TOUKHU /10

POII

12 IUIOCKOCTH B KOOpIMHATaX
13 HaxosxneHne pacCTOsIHUM OT TOYKH 10 POII
TUTIOCKOCTH B KyOe
14 HaxosxneHue pacCTOSIHUM OT TOYKH 10 POII
IUIOCKOCTH B NPAaBUJIBHON TUPAMHUJIE
15 Konrponbnas padora "AHamuTHueckas PoOII
reometpus"
16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE POII
MHOTOTPaHHUKHU
17 CedeHnst MHOTOTPAaHHUKOB: METO/T CJIE/IOB PO
CedeHrs MHOTOTPAaHHUKOB: CTaHIAPTHBIC POIII
18 IJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U
IJIOCKOCTEN
19 [TapajuienpHble NpsMBbIE: TapaJLICIbHBIE POII
CEYCHMUS
20 [TapanenpHble NpsMBbIE U IIOCKOCTH: POl
pacu€T OTHOLIECHUI
[lapajutenpHble psMBIE U IUIOCKOCTH: POII
21 YIJIBI MEXKY CKPELIUBAIOIIUMUCS
IPSIMBIMU
[TeprieHaAUKYISIPHBIE TIPSIMBIE U POII
2 IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEHIUKYIISPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPUHY MHOTOI'PaHHUKOB
23 [TeprieHaAMKYISIpHBIE TIPSIMBIC U POII

IIJIOCKOCTH: TCOPEMA O TPEX




HEepIEeHANKYIpax

24

[lepnenauKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JUIVH B
MHOT'OI'PaHHUKAX

POl

25

HOBTOpeHI/IeZ mjiaonaan MHOIOyroJibHMKOB

POII

26

[ToBTOpeHue: GopMyIIbI A MJIOMAICH,
coo0pakeHust mogo0us

PoOII

27

[ToBTOpEeHwMeE: MIOMAAH
MHOTOYT'OJIHUKOB, (POPMYJIBI JIS
TI0IIaIeH, COOOpaKeHHsI TTO00Ms

POII

28

29

[Inomanu ceyeHnii MHOrOrpaHHUKOB:
IO TOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHHS MO00Us
[Tnomaam ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAAU TOBEPXHOCTEN, pa3pe3anus Ha
9acTH, COOOpaKeHUSI MOA00MS

POII

POl

30

KontponbHas padota "[loBTOpeHue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

POLI

31

O06BéM Tena. O6beM NPSIMOYTOJIBHOTO
napaJuiesenunea

POII

32

3agaun 00 yaABOCHUH Kyba, 0 KBaipaType
Ky0a; 0 TPUCEKIUH yriia

POII

33

CrepeoMeTpruecKHe 3a/1a41, CBA3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napasuienenumneaa

POII

34

HpI/IKJ'IaZ[HI)IG 3aJa4u, CBA3aHHBIC C

POII




BBIUHCIIEHHEM 00BEMA MpsAMOYT'OJIBHOT'O
napaiCicnuicaa

35 O0BEM NpAMOI TPU3MBI POII
36 CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE C PolI
BBIUMCJICHHEM 00bEMOB IPSIMOMN MPU3MBI
37 IIpuknanHeie 3a1a4M, CBSI3aHHBIE C PoOII
00BEMOM MPSAMOI TPUZMBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIBIO PolI
38 onpenenéuHoro uaTerpaina. Oobpém
HAKJIOHHOM NMPU3MBI
Brrancnenue 00bEMOB TN ¢ TOMOIIBIO PO
39 omnpenenéHHoro naTerpaina. O6béM
MpaMuU/bl
40 dopmyna 06bEMa MUpPaMUIbL. POl
A1 ®opmyna o6béMa nupamuibl. OTHOILIEHHUE POLI
00bEMOB MUPAMH]T C OOIIIUM YTIIOM
42 CrepeoMeTpuieCcKUe 3a/1auu, CBI3aHHBIE C PO
00BbEMaMy HAKJIIOHHOHN MPU3MBI
43 CrepeomeTpuyecKue 3a/1auu, CBsI3aHHBIE C POIII
00bEMaMu TUPaMUJIBI
[Tpuxnanueie 3anaun no teme "OO0BbEMBI POII
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKIIOHHOU
b
MIPU3MBbI
45 [Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI POIII
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI
16 [Tpumenenne 06bEMOB. Beruncienne PoOII

pacCTosAHUA N0 MIIOCKOCTH




A7 Konrponsnas padora "O6béM POII
MHOTOrpaHHuKa"
[Munmaapuyeckas MOBEPXHOCTb, POII

48 oOpa3syronue MUIHHIPHIECKON
MOBEPXHOCTHU

49 Hunuuaap. [psiMoii KpyroBoW HMIIHHAP. POIII
[Tnomaas NTOBEpXHOCTH UUIIUH]IPA

50 Konnueckas moBepxHOCTh, 00pasylomiue POII
KOHHUYECKOU nmoBepxHoctu. Konyc

51 CedeHure KOHyca MIIOCKOCTHIO, POIII
[apajuIeJIbHOMN MIOCKOCTH OCHOBAHUS

50 Yceuénnslii konyc. M3o0paxkenue POII
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U POII
ITOJIHOW TOBEPXHOCTH KOHYyCA

54 [Tnomrae 60KOBOI MOBEPXHOCTH U POII
MOJIHOM TOBEPXHOCTU KOHYCa
CrepeomeTpuyecKue 3a1aun Ha POIII

55 JIOKA3aTeJIbCTBO M BEIYMCIICHUE,
MOCTPOEHUEM CEUEHUHN UINH/PA, KOHyCa
CrepeoMeTpuiecKue 3a/1auu Ha PO

56 JI0Ka3aTeJIbCTBO U BBIYHCIICHUE,
MIOCTPOEHUEM CEUEHUH HUINHAPA, KOHyCca

57 IIpuknanHeie 3aa4M, CBSI3aHHBIE C POII
UAIUHAPOM

53 [Ipuknaaneie 3a1a4n, CBA3aHHBIE C POII

MUJINHIPOM




POII

59 Cdepa u map
60 [Tepeceuenue cdepsl u mapa c PO
IUIOCKOCTBIO
61 Kacanue mapa u cepsl mockoctsio. Bug PolI
1 n300pakeHue mapa
& Ypasnaenwue chepsl. [Lnomans chepst u eé PO
yacTeu
63 Cummetpus chepsl U mapa POLI
CrepeoMeTpuiecKue 3a/1auu Ha PO
64 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBs3aHHbBIE CO c(hepoii U mapoM,
MIOCTPOEHUEM HUX CEYEHUH MIOCKOCTHIO
CrepeoMeTpuiecKre 3a/1auu Ha PoOII
65 JI0Ka3aTeNIbCTBO U BHIYKCIICHUE,
CBs3aHHBIE CO c(hepoii U mapom,
MIOCTPOEHUEM HUX CEYEHUH MIOCKOCTHIO
66 IIpuknanHelie 3a1a4m, CBSI3aHHBIE CO POII
ctepoii u mapom
IloBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, POII
67 BBIYKCIICHHS B OKPYKHOCTH, CTaHJIapTHBIE
o100us
63 Paznuunble KOMOMHAIIMY TET BPAIICHUS U POII
MHOT'OIPaHHUKOB
69 3agauu o TeMe "Tena u MOBEpXHOCTH POIII
BpaiieHus"
70 3agauu 1o Teme "Tena U MOBEPXHOCTH PoII

BpauieHus"




71

Kontponbhas pabora "Tena u
MOBEPXHOCTHU BpalieHus"

POII

72

O6BeM unuHApa. Teopema 06 00BEME
npAMOro qujinHapa

POII

73

Brruncienue 00bEMOB TEI ¢ HOMOILBIO
onpenenéuHoro uaTerpaina. OobpEmM
KOHYcCa

POII

74

[Imomaau OOKOBOH M ITOJTHOM
MOBEPXHOCTU KOHYCa

POII

75

CrepeoMeTpuieCKUe 3a/1auH, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB ITMIIMHPA,
KOHYycCa

POLI

76

[Tpuxnanueie 3anaun no teme "OO0BEMBI U
IJI0IA M TOBEPXHOCTEN Ten"

POII

77

O0bEM mapa U MapoBOro CEKTOpa.
Teopema 06 00béme mapa. [Lmomans
cthepsl. CTepeoMeTpruecKre 3a1auu,
CBsI3aHHBIE C BBIYMCIEHHEM 00BHEMOB
rapa, mapoBOro CErMeHTa U IapoBOro
CeKTopa

POl

78

[Tpuknanueie 3agaun o Teme "OO0BbEMBI
Ten", CBA3aHHbIE C 00BEMOM I11apa U
wiomaapio cepbl. COOTHOIICHUS MEXKIY
MJIOMIA ISIMH TIOBEPXHOCTEH 1 00bEMaMu
MOJOOHBIX TEI

POII

79

[TonoGHbIe Tea B IPOCTPAHCTBE.
H3menenune o0bEMa npu mog00uu.
CrepeoMeTpruecKye 3a/1a4u, CBSI3aHHbIE C

POII




BBIUKCJICHHEM 00BbEMOB TeJ U TUIOIIA e
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomann
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TEN"

POII

81

JBuxenus npoctpancTBa. OToOpakeHusI.
JIBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA IBKCHUI

POII

82

Buabl 1Br>KeHUN: apaJuIeIbHBINA
MIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT
PAMOi

POII

83

[TpeoOpazoBanus momxooust. [Ipsimast u
cdepa Ditnepa

POII

84

FCOMCTpI/I‘-IeCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABUXKCHUSA

POII

85

Kontponbnas padota "BexTops! B
pocTpaHcTae”

POII

86

Ob6o6matomiee nopropenue 11 nonsruit u
MeTOJI0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTEMATH3aIlNs 3HAHMIA:
"TlapanienbHOCTb MPSIMBIX U MJIOCKOCTEN
B IIpoCTpaHcTBe"

POII

87

O6o6maromniee moBropeHue 11 moHITHI 1
METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CHCTEMATH3aIlNs 3HAHMIA:
"BekTopsl B IpocTpaHcTBE"

POLI

88

Ob6o6matomiee noproperue 11 nonsTuit u
MEeTOJI0B Kypca reomeTpun 10—11

POII




KJIACCOB, CHUCTEMATH3aIMs 3HAHU:
"BekTops! B ipocTpaHcTBe"

89

O6o6maromiee nosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTtpun 10—-11
KJIACCOB, CUCTEMATH3aLUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

POII

90

O6o6maromniee moBTopeHue 11 moHsTHI 1
MeTOoJI0B Kypca reomeTtpun 10—-11
KJIACCOB, CUCTEMAaTH3al1s 3HAHMIA:
"O0beM MHOTOrpaHHuka"

POII

91

92

O6o6maromniee moBropeHue 11 moHsTHI 1
MeToA0B Kypca reomeTpun 10—11
KJ1aCCOB, CHCTeMaTH3allMs 3HAHUIA:
"[Tnommany MOBEpXHOCTU U O0BEMBI
KpyrJbix Ten"

O6o6maromiee mopTopeHue 11 moHsTHI 1
MeToA0B Kypca reomeTpun 10—11
KJIAaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpyJibIX Ten"

POII

POl

93

HToroBast KOHTpOJIbHAs padoTa

POII

94

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX TEXHOJIOTUIA

POLI

95

[ToBTOpeHwue, 060061IeHNE U
CUCTEeMaTH3allHs 3HAHUI

POII

96

HcTopus pa3BuUTUS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTUH

POII




COBPCMCHHBIX MHIKCHCPHBIX TCXHOJIOT ni

HcTopus pa3BUTHS CTEPEOMETPHUH KaK POl
97 HayKU U €€ pOJIb B pa3BUTUU

COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUN

Uctopus pa3BUTHS CTEPEOMETPUH KaK POIII
08 HAyKU U €€ pPOJIb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TCXHOJIOT ui

Uctopus pa3BuTHs CTEpEOMETPUU KaK POIII
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U

99

KOMITBIOTCPHBIX TCXHOJIOT ui

Hcropus pa3sBUTHS CTEPEOMETPUM KaK POII
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX NHKEHEPHBIX U

100

KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3sBUTUSA CTEPEOMETPUH KaK POII
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHSI CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOT M

102

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 ! 0




IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUYKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HHUX IIPU PELIECHUU
' TFE€OMETPUYECKHX 3a]a4
73 OnepupoBaTh NOHATHAMM: NAPAUICIBHOCT U INEPHCHAUKYISPHOCTD
' HPSMBIX U IDIOCKOCTEH
74 KnaccuduuupoBaTh B3auUMHOE DPACIOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JIBYTPaHHBIA yroJl, TpaHU JBYTPaHHOIO yrija,
7.5 pebpo ABYrpaHHOTO yIiia, JIMHEHHBIN yroyl ABYTPaHHOTO yIJa, TpaaycHas
Mepa IBYTPaHHOI'O yria
76 OnepupoBaTh NOHATUSAMHU: MHOTOIPDAHHUK, BBINYKJIBIA M HEBBIMYKJIbIA
' MHOT'OTPaHHUK, 2JIEMEHTBI MHOIOTPAHHUKA, ITPABWIIBHBIM MHOTOI'PAaHHUK
77 PacriozHaBaTh OCHOBHBIE BMJIbBI MHOTOTPAaHHMKOB (MHMpamuja, Ipu3Ma,
’ pSIMOYTOJIbHBIN TapaieNenunes, Kyo)
KnaccuduuupoBaTb ~ MHOTOrpaHHHMKH,  BbIOMpas  OCHOBaHUS  AJIS
7.8 KJIaccu(UKauuy (BBITYK/IbIE M HEBBITYK/IbIE MHOIOI'PDaHHHUKH, IIPABUIIbHbIE
MHOTOT'pPaHHUKH, IPSMbIE U HAKJIIOHHbIE TIPU3MBI, ITapajljeIeUIIE Ibl)
7.9 OnepupoBaTh NOHATHIAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB
710 OOBACHATH NPUHLHUIIBI TOCTPOSHHSI CEYEHUIH MHOTOTPAaHHUKOB, UCHOJb3Ys
' METO/I CIIEIOB
Crpouth ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJI€AOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXKIEHHE I'€OMETPUYECKUX BEJIMYMH IO 0oOpasuam
WIM aJropuTMaM, MPUMEHsSI W3BECTHbIE aHAJIUTUYECKUE METOJbl IpHU
7.12 pEelIeHUH  CTaHJApTHBIX MAaTeMaTH4YEeCKMX 3aJad Ha  BBIUMCIICHHE
pacCTOSHUN MEXIy ABYMS TOYKaMH, OT TOYKH 1O HPSIMOH, OT TOYKUIO
IUIOCKOCTH, MEXY CKPEIIUBAIOIUMUCS NPAMbIMU
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYMH MO olpa3uam
713 WIM aJropuTMaM, IPUMEHSISI W3BECTHbIE AHAJIUTUYECKUE METOIbl IpHU

PeIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BbBIYUCIICHUC YIJIOB
MCKAY CKPCIIMBAIOMIUMHUCA IPSAMBIMU, MCEKIY HpHMOﬁ Hn IIIIOCKOCTHIO,




MCKAY INIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

Boraucnsate 00bEMBI 1 Iiomaaun HOBCpXHOCTeﬁ MHOT'OI'paHHUKOB (HpI/ISMa,

7.14 nupaMuja) ¢ TpUMEHEHHEM (GOpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
TJTOIIA ISIMH TIOBEPXHOCTEH, 00bEMaMHU TTOIOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh TOHATUSMHU: CUMMETpPHUS B TPOCTPAHCTBE, IEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPHI
W3Bnekatb, mnpeoOpa3oBbIBAaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX Te€OMETpUYecKuX (GUrypax, IMpeAcTaBICHHYIO Ha
YepTeKax U PUCYHKaX
[MpumensTh reomeTpudeckue (GaKThl IS PEIMICHUS CTEPEOMETPUUICCKUX
7.17 3a/a4, NPENONaraliiuX HECKOIbKO IIAroB pELIEHUs, €ClId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMme
718 [IpumensaTh mpocTeimmre nporpaMMHbIE CPEACTBA H  AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECCKUX 3a]1a4
719 [IpuBoauTE NMpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
' KU3HU, pACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpumeHATh MONMy4YeHHBbIE 3HAHMS Ha TMPAKTHKE: aHAJTU3UPOBATH PEATbHBIC
CUTYaIlMM U NMPUMEHATh U3YUYCHHBIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4eCKH CHOPMYTUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peaabHbIe
7.20 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUI U TeopeM, ammapaTa anreopsl,
pemiaTth  MpPaKTHYECKHWE  3a7adyd,  CBA3AHHBIE C  HAXOXJACHUEM
F€OMETPUUECKUX BEIIMYUH
11 KUIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBarh TOHATHUSMH: IWIHMHIPHYECKAS MOBEPXHOCTh, 0Opa3yIOIIe
6.1 UAJTUHAPUYECKOM MOBEPXHOCTH, UMIUHAP, KOHUYECKAsh IOBEPXHOCTbD,
o0pa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruieckasi TOBEpPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (IIJIXHIDP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJIYYSHHS TEJ BPAILICHHS
6.4 KnaccudunmpoBats B3aiMHOE pacioyiokeHue chepsl U MIOCKOCTH
OnepupoBaTh MOHATHIMHU: IIAPOBOIM CETMEHT, OCHOBAHHE CErMEHTa, BICOTA
6.5 CErMeHTa, IIapoBOM CJIOM, OCHOBAHME IIAPOBOIO CJOS, BHICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Beruncnsate 00BEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalICHHS,




T€OMETPUYCCKHX TeJl C IPUMEHEHUEM (POpMYJT

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIE B cdepy H
OTNHCaHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TeJO
BpalIEHUs

6.8

BEIYHCIATE COOTHOMICHUSI MEXKTY TDIOMAIIMU TTOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEN

6.9

N3o6paxaTts u3ydaeMble GUTYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tell
BpaLICHUS

6.11

W3BnexaTb, WHTEPNPETHPOBATH M MPEeoOpPa3oBbIBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTYypax, MpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[IpumensTe reomerpuueckue GaKThl OIS PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJarallluX HECKOJIbKO IIAaroB pELIEHUs, €CIHA YCIOBHSA
MPUMEHEHUS 3a/1aHbI B ABHOU (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BeIMOmHATE  OEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXCHHUS BEKTOpa Ha 4YHUCJIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0JramaroT

6.15

[IpumeHsTH paBUIIO NapauIeIeUIe A IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBarh MOHATUAMM: JEKapTOBBl KOOPAWMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIroJl
MEXIy BEKTOpaMH, CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIaHApHBIE BEKTOPBI

6.17

Haxonuts cymMMy BEKTOPOB M IPOM3BEACHHE BEKTOpPAa HAa YHUCIO, Yol
MEXIy BEKTOpaMH, CKaJIPHOE IPOU3BENECHHE, PACKIAIbIBATE BEKTOP IIO
JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aIIaBaTI) IJIOCKOCTb YPAaBHCHUCM B IIGKapTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTCI\/'IH_II/Ie TCOMCTPUUCCKHUC 3aJa4u Ha NPHUMCHCHHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemate 3aa4u Ha JOKa3aTCJIbCTBO MAaTECMAaTHYCCKHX OTHOIIICHUU H
HaxXO0XACHUEC TCOMETPUUYCCKUX BCIMYUH I10 o6pasuaM WK aJirOpuTMaM,
TIPpUMCHSA HN3BCCTHBIC METOAbI npu peICcHNN CTaHJAApPTHBIX
MAaTEMAaTHYCCKHUX 3aJa4

6.21

[IpumensaTs mpocTeillive mnporpaMMHBIE CpEACTBA U AJIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKIX 3a/1a4

6.22

IIpuBoauTh NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HHM, PaCIIO3HABATH IIPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE

6.23

HpI/IMCHSITI) IIOJIYUYCHHBIC 3HAHUA Ha IIPAKTHKE. aHAJIU3HUPOBATH PCAJIbHBIC




CUTyallud W NPUMEHATh U3YYEHHBIE MOHATHS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYECKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, HCCIENOBATHh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, ammapaTa anreopsl,
peumarh ~ MNpaKkTAYECKHWE  3aJadyd,  CBSA3AaHHBIE C  HaXOXKJICHUEM
F€OMETPUYECKUX BEJINYMH




MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

I'eomerpus

7.1

OcHOBHbIE TOHATUSA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[Tonatre 06 akCMOMaTUYECKOM ITOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3auMHoe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, apalieIbHbIe
W CKpemuBarouecs mnpsamble. [lapamienbHOCTs MHpSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MapajljiesibHble NpPSMbIE B MPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
NPSAMBIX, NapAJUIEIBHOCTh IPSAMONM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHAMHU, YrOJl MEXIY MpsIMBIMU B MIpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajieJibHble IUIOCKOCTH, CBOMCTBAa NapajieNbHBIX IulocKocTel. I[Ipocreiimme
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTH: TETpa’Ap, KyO, mMapasiesenumnen,
MOCTPOEHUE CEUCHU I

7.3

[leprieHAUKYIApHOCTh MPSMOM U IUIOCKOCTH: TEPHEHAMKYJISPHbIE TpSMbIE B
IIPOCTPAHCTBE, MPSMBIE NapajuIeIbHbIE U NEPIEHIUKYISPHBIE K MJIOCKOCTH, MPU3HAK
NEPIEHIUKYIIPHOCTU NPSAMOM U IUIOCKOCTH, TEOpEMA O NPSAMOM NEPHEHANUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXIY MPSIMOU U INIOCKOCTBIO, JIBYTPAHHBIN
yroJi, TMHEHHBIN YroJl ABYrpaHHOro yria. IlepneHaukyssp U HaKJIOHHBIE: pacCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON 710 TIOCKOCTH, MPOEKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
iockocTeil. Teopema o TpEX neprneHANKyIIpax

7.4

[loHATHE MHOTOIpDaHHUKA, OCHOBHBIC JJIEMEHTBI MHOTIOIDAHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKJIOHHAs NpPU3MbI, OOKOBas
II0JIHASL TIOBEPXHOCTH NMpu3Mel. llapamienenunen, NpsMOyroibHbBIN NapaljieNeuIe] 1
ero csoWcrtBa. IIMpamupa: n-yroinbHas nmupaMua, TpaHM M OCHOBAaHHE ITUPAMHUIBL,
OOKOBasi M TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NHUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHUKHU: TIOHSTHE
[IPAaBWJIBHOTO MHOI'OIPAaHHMKA, IIpaBWIbHAs IIpU3Ma M IpaBWIbHAs NHpamMHia,
npaBUibHAs TPEyroibHas MUpaMKIa U MpaBWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOACKa’Ap U HKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOH, MIIOCKOCTH.
OneMeHTsl  CUMMETpUHM B NHpaMuAax, Mapajuielenunenax,  IpaBHIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAHHUKOB: pé&Opa, nauaroHanu, yrisl. [lnomans
OOKOBOI1 IOBEPXHOCTH U MIOJHOM ITOBEPXHOCTH MPSIMOM NPU3MBI, IIOLIalb OCHOBAHUH,




TeopeMa 0 OOKOBOW IMMOBEPXHOCTH MPSIMOM MTpu3MEI. [1omnane 60KOBOI TOBEPXHOCTH H
MIOBEPXHOCTU MPABWIBHONW MUPAMHUIABI, T€OpPEMa O IUIOIIAJA YCEYEHHOM NMUPaMUIBI.
[Tousitre 06 00bEMe. OOBEM UpaMUIbl, TPU3MBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHHS] MEXAY IJIOMAAsIMU MTOBEPXHOCTEH,
00BEMaMHU TTOJOOHEBIX TEJI

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

[{unuHapryeckass MOBEPXHOCTh, 00pa3yolIue MUIUHAPUISCKON MOBEPXHOCTH, OCh
MWIMHAPUYECKON ToBepXHOCTH. L[umuHAp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTH,
o0Opasyrommas u 0Ch, TUIONIAAh OOKOBOW U MTOJIHOW TOBEPXHOCTH

6.2

Konuueckas moBepXHOCTh, 00pa3yIoIie KOHUIECKOW MTOBEPXHOCTH, OCh M BEPIIHA
KOHUYeCKoW moBepxHOocTU. KOHyc: OCHOBaHME W BepIlMHA, 0o0pasyromas U OcCh,
oAb OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3yloliue H
BBICOTA, OCHOBaHUs 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IuameTp, IIoaab MOBEpXHOCTH cdeprl. B3anmuoe
pacrmiosioskeHue cdepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IIomaab

ctepsl

6.4

N3o6paskeHue Ten BpaleHus Ha TI0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

KOM6I/IHaIII/II/I TCJI BpallCHHUA U MHOTI'OTPaHHUKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIM OKOJIO
C(bCpLI, C(bepa, BIIMCAaHHAasA B MHOT'OT'PAHHUK, WX TCJIO BPAILICHHUA

6.6

[Tonstue 06 o0BEMe. OcCHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapauiesienunena u cieacTeus u3 He€. O0bEM HWIHHIPA, KOHYyCA.
O6béM mapa u WIoIaas cepbl

6.7

[Tomo6ubIie Tena B ipocTpancTBe. COOTHOMIEHUS MEXAY TUIOIIAISIMHA TIOBEPXHOCTEH,
00BéMaMHU MMONOOHBIX TEN

6.8

Ceuenuss unwivHapa (MapaieIbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHsI KOHyca
(mapaneabHOE OCHOBAHUIO U MPOXO/sIIEe Yepe3 BEPIINHY), CEUeHHUs 11apa

6.9

BexkTop Ha miockoctu M B mnpocTpaHcTBe. CII0O)KEHHE W BBIUUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3anad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHast cucTeMa KOOpAWHAT B NpocTpaHcTBe. KoopauHatel BeKTOpAa.
[Ipocreiiine 3amaun B KOOpAMHATAX. YTOJA MexXay BekTopamu. CkaiasipHOe
MIPOU3BEICHUE BEKTOPOB. BbIuncieHHe YrioB MEXIy MNPSMBIMH H IJIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/I MPH PEIICHUH T€OMETPHUUECKHX 3a/1a




INPOBEPSAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI CPEJTHEI'O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTAM OCBOEHUSI
OCHOBHOI1 00pa30BaTeJIbHOW MPOrpaMMBbl CpPeHEro 001Iero
o0pa3zoBaHusi

Brnanenne MeromamMm JI0Ka3aTeNbCTB, aNTOPUTMAMM pELICHHS 3a7ady;
yMeHue (GOpMyJIHpOBAaTH W OINEPUPOBATH MOHATHUSAMH: OIpEJesIeHHe,
aKCMOMa, Teopema, CIEICTBUE, CBOWCTBO, MNpPHU3HAK, JOKa3aTeIbCTBO,
PaBHOCWIBHBIE (OPMYJIMPOBKU; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHUBOMNOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTH4ecKOoW WHIYKIUH;
MPOBOJINTH JI0Ka3aTeIbHbIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
JOTWYECKYI0O NPAaBWIBHOCTh  PAaCCY)KJCHHWH; yMEHHE OIEepHPOBATh
HOHATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, OIEpPAIlMM HaJ MHOXXECTBAMH;
YMEHHE UCTOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar Ui
OIMCAaHMS PEATHHBIX MPOIECCOB U SBJICHUI W MPHU PEIICHUH 33]a4, B TOM
qHCIIe U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONIB30BaTh rpadbl mpu

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HATYypaJbHOE YHCIIO, LEJI0€ YHUCIO,
CTEIEHb C IIeJIbIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENIEHU, CTENEHbD C
pallMOHAJIBHBIM TIOKa3aTesieM, CTENEHb C JEeUCTBUTEIbHBIM MOKa3aTesIeM,
gorapuM dHCIa, CHHYC, KOCHHYC M TaHI€HC IPOW3BOJLHOTO 4YHCIIA,
OCTaTOK 10 MOJAYJII0, PallMOHAIBHOE 4YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKE€CTBA HATYPAJIbHBIX, IEJIbIX, PAUOHAIBHBIX, JIECHUCTBUTEIbHBIX
YHUCEN; YMEHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIINK 001N
JIeTUTENh W HauMeEHblee o0Ilee KpaTHoe, anropuT™ EBkimuma npu
pelIeHuN 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMU CHUCTEMaMHU
CUHCJICHHSI; YMEHHE BBIMOJIHATH BHIYUCICHUE 3HAUCHUN U IPeoOpa30BaHus
BBIpQXXEHUI CO CTenmeHsMU W Jorapudmamu, mpeoOpa3oBaHus IpPOOHO-
pallMOHANBHBIX  BBIPAXKEHWM; yMEHHE  ONEpUpPOBATH  MOHSATUSMHU:
MOCIIEIOBATEIFHOCTh, apu(METHUECKass TMPOTPECCHs, TeOMEeTpUYecKas

nporpeccus, OECKOHEYHO Y6BIB8.IOH_Ia$I IrCOMCTpHUUCCKas IMPOIrpeCCusi;




YMEHHUE 3a7aBaTh IIOCJIEJAOBATCIIbBHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIGKCHOTO ~ 4YHciia, ¢GopMa  3amucH  KOMIUICKCHBIX  YHCET
(reomeTpuYecKkasi, TPUTOHOMETpUYECKass W ainreOpamdeckas); YMETh
MPOU3BOIUTH apuPMeTHUECKUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH IPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2xX2 u  3%3, onpenenuTeiab  MaTpHIbL,

FeOMeTpI/I‘leCKI/Iﬁ CMBICIJI OIIPCACIINTCIIA

YMeHne onepupoBaTh MOHSATUSMU: palOHAIbHBIE, HpPpPALMOHAIBHBIC,
MoKa3aTejbHble, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
yYpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBbl, YMEHHE OIEPUPOBAThH
MOHSTUSIMHU: TOXJECTBO, TOXIAECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpPAaBEHCTBO, CUCTEMa YypPaBHEHUI U HEPaBEHCTB, PABHOCUJIBHOCTh
YpaBHEHUI, HEpPaBEHCTB M CHUCTEM; YMEHME pEllaTh YpaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMbl C MOMOUIbIO PpA3IMYHBIX HPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C IAapaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHCTEMBI ISl PEIICHUS MaTeMaTHYEeCKHUX

3ala4 U 3a1a4 U3 pa3JINYHbIX oOmacTeit HAaYyKU U pCaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIMHM, OTPaHUYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (YHKIMU, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKIMA HAa TIPOMEKYTKE, HEMpepbIiBHAS (DYHKIIMSA, aCUMITOTH Trpaduka
¢byHKIMYU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
¢u3nyeckuil CMbICI MPOM3BOAHOM, NEpBOOOpa3Has, ONpPEIeTEHHbII
MHTErpaj, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (YHKIUH, yMEHHUE
BBIUUCIIATh ~ MPOU3BOJHBIE  CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMIIO3UIIMN (YHKIWH, HAaXOAWUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKLIMY; YMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO JUId HCCIeloBaHHS (YHKUUH,
HaXOJWUTh HauOONbIIME WM HaWMEHbIINE 3HA4YEeHUS (DYHKIMHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHaJln3a; NTPUMEHATH TMPOM3BOAHYIO [UISI HAXOXACHUS HAUIYYIIEro
pelleHrs B MPHUKJIAJHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKUX H
bu3znyeckrx 3ajavyax; HaXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOILBIO

HHTCrpajaa; IMpUBOAUTE HNPUMEPLI MATCMATUYCCKOIO MOACIIMPOBAHUA C




MoMOIIbI0 au¢depeHIInaTbHBIX YPaBHECHUI

YMeHne onepupoBaTh NOHATHAME: Tpapuk QyHKIHH, oOpaTHAs (yHKINS,
KOMMO3UIUs (pyHKIMHA, JTuHeWHas QyHKOWs, KBaapaTudHas (QyHKIUS,
panMoHanbHast (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpHUUYECKHEe (YHKIMH, MOKa3aTeslbHas U
norapupmudeckass (yHKIWU; YMEHHE CTPOUTh TpaduKd HU3YyYSHHBIX
¢GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHust  rpadukoB  GyHKUUH,
UCTIONIB30BaTh IPpaUKH Ui M3Y4EHHs MPOIECCOB M 3aBUCHUMOCTEH, NpU
peUIeHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 337ad U3 peajbHOU
KU3HU; BBIpaXaTh (OpPMyJTaMH 3aBHCHMOCTH MEXAY BEIHYMHAMU,
UCTIONIB30BaTh CBOWMCTBA W rpaduku (QYyHKIWI U pelieHHs ypaBHCHHH,
HEpaBeHCTB M 3aJad C IapaMeTpaMH; H300pakaTb Ha KOOPIMHATHON

IJIOCKOCTH MHOKECTBA PELICHU YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJayM pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOICHTHI, JIOJIM M YacTH, Ha JABIDKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH yIpaBIICHUs JIUYHBIMA U CEMEHHBIMU
¢uHaHCAMU); COCTABIATH BBIPAKCHHS, YpPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCJIEN0BAaTh IIOJyYEHHOE pELICHUE U
OLIEHMBATh MPABIONOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBAThH
peanbHBIE CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIEA0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIIPETUPOBATH MOJYYECHHBIN pe3ynbTar

YMeHHe OmepupoBaTh MOHATHIMH: CpelHee apupMETHIESCKOe, MEIAHaHa,
HauOOJbIlIee U HAUMEHBIIIEEe 3HAYCHUS, pa3Max, JTUCTIEPCHs, CTAaHIapTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMCHHE H3BJICKaTh, MHTEPIPETUPOBATH
nH(pOpMAaIINIO, MPEICTABICHHYIO B TaOIUIaX, HA JUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOIECCOB U SBICHUH; MPEACTABIATH
uHGOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIENOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJIOB H AJIEKTPOHHBIX CPEACTB; rpa)UuecKu UCCIE0BATh COBMECTHBIE

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUArpaMM pacCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue omnepupoBaTh TNOHSATUSIMHU: CIYYaWHBIA ONBIT M CIy4ailHOE
cOOBITHE, BEpPOSTHOCTh CIy4aWHOTO COOBITHS; YMEHUE BBIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh




(GOopMyNbl CIIOXKEHUS U YMHOXEHHUS BepoATHOCTEH, (opMyiy IOIHON
BeposiTHOCTH, Gopmyny bepHymnn, komOuHaTopHbie (QakTl U (HOpMYIIHI,
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITHI; yMEHHME OIEpPUPOBATH
MOHATUSAMM: CIydalHas BEJIMYMHA, PACHpPENEIICHUE BEpPOSITHOCTEH,
MaTeMAaTHYECKOE OXHUAAHUE, IUCIEPCUsl U CTaHAAPTHOE OTKJIOHEHHUE
cllyyailHOH  BeNMUYMHBI, (QYHKIUM pacrlpeieseHus U  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIbHOIO U HOPMAJIbHOI'O PACIPENECICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN I PELICHUA 3a1ad4;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BHIOOPOUHBIX
UCCIICIOBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOIHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE
OIIEpUPOBATh IMOHATHAMH: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUM,
YUCIO  IepecTaHoBOK; OumHOM  HblOTOHA; yMeHME  IPUMEHSATH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIs pElICHUs 33/a4; OLEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA yTJia, INIOCKUNA YTroJl, IBYIPaHHbIN
YIoJ, TPEXTPAHHBIA YTOJ, CKpEUIMBAIOIIUECs MpsiIMble, MapaieIbHOCTh U
MEPIEeHIUKYIAPHOCTh TPSIMBIX W TUIOCKOCTEH, Yroll MEXIy MpPsIMbIMU,
YroJl MeXAy TMpSAMONH M TIJIOCKOCTBIO, Yrol MEXIY IJIOCKOCTSMH,
paccTossHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMU,
paccTossHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIE (DaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJCIH C TIOMOINBI0 TEOMETPUYECKUX TOHATHUA W BEJIWYUH, peliaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYPBl, 00BEM (QHUTYpHI,
MHOTOI'PAaHHUK, IMPAaBHJIbHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpAaHHHKA,
Ky0, mapajenenunes, Opu3Ma, OHpamMuaa, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHpPaMHJbl, MPU3MBI, KOHyca, LWIMHApa, 00BEM Kyoa,
NpSIMOYTOJBHOTO Tapaulesienunea, NUPaMUAbL, TPU3MBI, LWIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHS KOHyca W IMIMHIPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTS,

Kacaromasics cdeppl, NUIUHApPA, KOHYCa, YMEHHE CTPOUTH CEUYCHUE




MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UIYphl M HOBEPXHOCTH
BpAICHHSI, UX CEUCHHs], B TOM YHUCJIE C IMOMOIIBIO AIIEKTPOHHBIX CPE/ICTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CaMOCTOSTEIHHO
(bopMynHpoBaTH ONpeeeHUs] U3y4aeMbIX (UTYp, BBIIBUTATh TUTIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; yMEHHE NPOBOAUTH Kiaccuukauuoo Quryp 1o
pa3IUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBWKEHHE B  IPOCTPAHCTBE,
napajuieNbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHHWe TMOMO0OUS, TMOM00HBIE (UTYpPHI, YMEHHE
pacro3HaBaTh paBHBIC W TMOAOOHBIE (UTYpPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelIeHNH 3aJa4; HAXOJWUTh TEOMETPUYECCKHE BEIMYMHBI (IUIMHA, YOI,
ionab, 00bEM) MpU PELIEHUH 3a7a4d U3 JPYTUX Y4eOHBIX MPEAMETOB U
U3 peasbHOW KM3HHM;, YMEHHE BBIUHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(MHA, yroij, IUIOMIA[b, OOBEM, IUIOMIANb IOBEPXHOCTH), HCHOJIB3YS
U3ydyeHHbIEe (GOPMYNIBI U METOJbl, B TOM YHUCIIE: IUIOIMAAb MOBEPXHOCTH
NMpaMUbl, TPU3MBI, KOHYCa, IMIMHApA, IUom@ans chepbl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — MapajUIeNienuIe/la, MMHUPaMUIIbI, MPU3MBL, IHIHHIPA,

KOHYcCa, 1I1apa; yMEHHE HAXOAUTh OTHOILIEHHE 0OBEMOB MOTOOHBIX GUTYD
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YMeHue onepupoBaTh MOHATHUSAMU: HMPSIMOYTOJIbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPJIHMHATHl BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, Pa3lIoKeHHWE BEKTOpa Mo Oa3ucy,
CKaJISIPHOE TMPOW3BEJCHUE, BEKTOPHOE TIPOW3BEICHHUE, Yrol MEXIy
BEKTOPAMH, YMEHHE WCIIOJIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]I

JUTSL pelieHHs FeOMETPUUECKHX 3a/iad U 33/1a4 APYTruX y4eOHbIX IPEeIMETOB
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YMmenue BBI6I/IpaTB HO,[[XOHSIH_II/Iﬁ MCTO IJId pCIICHUA 3aaa4r; TIOHNUMAaHHC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU TPHUPOAHBIX U O6H_[€CTBGHHLIX
nmponeccos u HBHCHHﬁ; YMCHHUE PacCllO3HAaBaTh IPOABJICHUC 3daKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MPUBOJAUTH MIPUMECPBI MAaTCMATHYCCKUX

OTKPBITUH POCCUMCKON U MUPOBON MaTEMaTUYECKOW HAyKU




HNEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D ITO
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u enbie uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 Pammonaneupie  uncma. OOBIKHOBEHHBIE H  JICCSTHYHBIE JIpOOH, TIPOILICHTHI,
' OeCKOHEYHBIE IEPUOANUECKHE APOOH
13 ApudmeTrueckuil KOpeHb HaTypasibHOHM crerneHu. [ledcTBus ¢ apumeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM IToKa3aTesneM. CBOMCTBa
' CTEIIEHU
L5 CHuHyC, KOCMHYC W TaHI'€HC YHCIOBOIO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
' ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHbIC U HATYpaJIbHBIC JTOTapU(MbI
HetictBurensHble 4Yncia. ApudmeTHdyeckue omnepandd ¢ JIeHCTBHTEIBHBIMH
1.7 ymuciaMu. [IpuOnmkEHHbIE BEIYMCIEHUS, TPaBUIa OKPYTJICHUS, TPUKHUJIKA U OI[EHKA
pe3yabTaTa BEIYUCIECHUN
1.8 [TpeoOpa3oBanue BoIpaKECHUN
1.9 KommekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lensie 1 poOHO-palMOHATBHBIC YPAaBHEHUS
22 HppanroHanbHble YpaBHEHHUS
2.3 TpuroHomeTpudecKue ypaBHEHHUs
2.4 [Toka3zaTtenbHble U TOTapUPMUUECKHIE YPAaBHEHUS
2.5 Llenble u 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrne HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu
2.11 Matpuia cucTeMbl IMHEWHBIX yYpaBHEHUN. OnpeaenuTenb MaTpHUIbI
3 Oyukuuu U rpadpuku




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzanmHO oOpaTHbIE

> bynkuuu. Yétapie n Heu€THBIC QyHKIMU. [lepuogudeckue GyHKImm
Ob6nacTh ompeneneHuss W MHOXECTBO 3HadeHu QyHkuumu. Hynmu ¢yHkmum.
30 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl 1 MUHUMYMBI (QyHKiuu. HambGonbliee ¥ HauMeHblIee 3HaYeHUE
(GYHKLIMHU HAa IPOMEXYTKE
13 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM IoKa3zatesneM. EE€ cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuyeckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku paspeiBa. AcuMmntoTel rpadukoB (ynkmuii. CpoiictBa  (QyHKIUH,
' HEMPEepPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TTOCIIE0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uuterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepanuyu HaJl MHOKecTBaMu. J{narpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsel Ha IIOCKOCTH
7.2 [IpsimMble M IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

N1.C.AtaHacaHn,b.®.byty3o8 ,C.6.Kagomues./1.C.Kucenesa,d.l.MM03HAK ,MoOCKBa

,MpoceeweHune 2014r

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

NoypoyHoe nnaHuposaHue 10-11 Kn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

PO ,LIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 11658132350595754882249227326788119953424450091
Bnageney Hypywesa Anbcoua KaxranuesHa
OeicTevTened C06.12.2024 no 06.12.2025



http://www.tcpdf.org

		2025-10-01T23:43:58+0500




