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HOACHUTEJIBHAS 3AIINCKA

'eometpust siBAsieTCs OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOKHOCTh M3YUYEHHUS JUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HAIIPaBJICHHOCTH M MPEAMETOB TYMaHUTApHOro 1ukia. Ilockonpky jormueckoe
MBIIIUICHUE, (QOopMHUpyeMOe TMpH H3YUYCHHH OOYy4YaIONIMMUCA TMOHATUMHBIX OCHOB
FEOMETPUM, TMPU JIOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTHYECKUX
YTBEPKACHUN MPU PEIICHUH T€OMETPUUECKUX 3aja4, YMEHHUE BBIJIBUTAaTh U OMPOBEPTaTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIOIB3YIOTCA NPU PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
LMKJIa, B YACTHOCTHU (PU3UUECKHUX 3a]a4.

Lens ocBOEHMS TpOrpaMMbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriiyOinEHHOM YpOBHE
— pa3BUTHE MHAMBUAYAJIBHBIX CIIOCOOHOCTEH OOY4YarOIIMXCS MPU U3YYEHUH T€OMETPUH,
KaK COCTaBIsIONIe mpenMmeTHod obOmactu «Marematuka W UH(OpMaTHKa» yepe3
o0OecrieyeHUe BO3MOXKHOCTH TPUOOpPETEHHs U HCMOIb30BaHUA Oosiee TIIyOOKUX
T€OMETPUYECKUX 3HAHUU U JIEUCTBUMN, CICIU(DUUHBIX T€OMETPHUH, U HEOOXOIUMBIX IS
YCIEIIHOTO  MPO(ECCHOHAIIBHOTO  00pa3oBaHMUs, CBSI3aHHOIO C  HCIOJIb30BAaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHBIMM  3aZjayaMH  Kypca TEOMETpUHM Ha YriayOJE€HHOM  ypOBHE,
pPaCHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHrue TPE/CTABICHUSI O TEOMETPUM KaK YacTh MHUPOBOM KYJIBTYphl U
(dbopMHUpoBaHUE OCO3HAHUS B3aMMOCBSI3U FEOMETPUU C OKPYKAIOIIUM MHUPOM;

(dopMupoBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIUX OMUCHIBATH W H3ydaThb pas3HbIe SIBICHUS
OKpYKaoUIEro MHpa, 3HAHUE MOHATUHHOIO ammapara no paszaeiny «CTepeoMeTpusi»
y4e0HOTr0 Kypca reOMEeTpHUU;

dbopMHUpOBaHUE YMEHHUS BIAJETh OCHOBHBIMH TOHSTHSIMH O MPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMU CBOWCTBaMHU, 3HAHUE TeopeM, GOpMyIT U yMEHHE UX
NPUMEHSITh, YMEHHS JIOKa3blBaTb TEOPEMbl M HAXOJUTh HECTaHAApTHHIE CIIOCOObI
penieHns 3a1ay;

(dopMupoBaHUE YMEHHUs PAcIO3HABATh HA YepTekKaxX, MOJIEISX U B PEAIbHOM MHpE
MHOTOTPaHHUKU U TeJa BpallleHUsI, KOHCTPYUPOBATh FTEOMETPUUECKUE MOJIEIIH;

dbopMupoBaHME TOHUMAHUS BO3MOXXHOCTH  AKCMOMATHYECKOTO  IMOCTPOCHUS
MaTEMaTUYECKUX Teopuil, ¢GOpMHUpOBAaHWE TOHUMAHUS POJIU AKCUOMATUKU TIPH
MIPOBEACHUU PACCYKICHUM;

dbopMupoBaHUE YMEHHUS BIAJETh METOJAMU JI0KA3aTEIbCTB U AITOPUTMOB PEIICHHUS,
YMEHUS UX MPUMEHSTh, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKACHUS B XOAE PELICHUS
CTEpPEOMETPUUECKUX 3a7ad W 3a7a4 C NPAKTHUECKUM COAepKaHueM, (OpMUPOBAHHE
Npe/ICTaBlIeHUsT 0 HEOOXOIUMOCTH JO0KAa3aTeIbCTB MPU OOOCHOBAHMM MAaTEMaTHYECKUX
YTBEPKIEHUN U POJIM AKCHOMATUKHU B MPOBEICHUH AEAYKTUBHBIX PACCYKICHUI;

pPa3BUTHE U COBEPIICHCTBOBAHHE HMHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, T03HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KPUTUIHOCTH
MBIIUICHUS, UHTEPECA K U3YUECHUIO T€OMETPUU;

dbopMupoBaHue (QyHKIIMOHAIBHOW TPAMOTHOCTH, PEIICBAHTHOW T€OMETPHUH: YMEHUS
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYCCKUX MOHSITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaJbHBIX JKU3HCHHBIX CHTyalMsX W INPH H3YYCHHHM JPYIUX YYEOHBIX IPEAMETOB,
MPOSIBICHHUST 3aBUCUMOCTCH M 3aKOHOMEPHOCTEH, MOJACTHPOBAHHS PEalbHBIX CHTYALHIL,
MCCIIEIOBAHUS IOCTPOEHHBIX MOJIENIe, HHTEPIIPETALUH MOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEPKAaTETbHBIMHU JIMHUSIMHU yueOHoro Kypca «l'eomerpusi» B 10-11
Ki1accax ABisitoTCA: «lIpsAmble U IIOCKOCTH B IMPOCTpaHCTBE», «MHOrorpanHukm», «Tema
BpalleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUSI B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YyMETh OIEPUPOBATH
MOHSATUSMUY», PEIEBAHTHBIMU T€OMETPUM HA YriyOJI€HHOM ypoBHe oOydeHus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJIEpXKATeJbHBIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMupoBaHUE JOTMYECKUX YMEHHU paclpelesisieTcsi HE TOJbKO IO COAEpPKATEIbHBIM
JUHUAM, HO U 1o rogaM oOydeHusi. CojaepxkaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE
MpeAMETHbBIM  pe3yiabTaraM  ocBoeHus  DexepanbHOl  pabodeil  mporpamMmsl,



pacnpenenéHHbIM 10 rojaM o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM
OCHOBHBIM, MPUHIMITHAIHLHBIM BOIIPOCAM 00ydYaromuecs: 00pamaauch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJCHUE TEOMETPUUYECCKUMH TOHSATHUSMA W HaBbIKAMU
MOCTIEIOBATEIPHO U TOCTYMATeIbHO, C COOJIOACHHEM MPHUHIIMIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIOYaTh B OONIYI0 CHCTEMY TE€OMETPUYECKUX IMpeICTaBICHUIMI
00y4aroOUINXCs, pacupssi U yriayousst e€, o0pa3ys MpoYHble MHOKECTBEHHBIC CBS3H.

[lepexon K M3y4EHHUIO TECOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3ath ycioBus it auddepeHnuanud o0ydeHus, MOCTPOCHUS WHINBUAYATbHBIX
oOpa3oBaTelbHBIX MporpamMM, OOECHeunuTh YrayOJE€HHOE U3YYeHHE TEeOMETPUH Kak
COCTaBJISIONICH yaeOHOTOo mpeaMeTa «MarteMaTukay;

MOJIFOTOBUTH OOYYAIOMIMXCS K MPOAOKCHHIO HM3YYCHHsS] MaTeMaTHKH C Y4ETOM
BbIOOpa Oyaymiel mnpodeccun, obecreurnBas NPEEMCTBEHHOCTh MEXAy OOIMMM U
npodeCCHOHATBHBIM 00pPa30BAHHUEM.

Ha w3ydenue ydeOHOro Kypca «l'eomerpusi» Ha yrayOnE€HHOM ypOBHE OTBOJIUTCS
204 gaca: B 10 xmacce — 102 gaca (3 yaca B Hemenmo), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE MOHATHUS CTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM IMOCTPOCHUU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMHOE  pacnonokeHuWE  MpsAMBIX B NPOCTPAHCTBE:  IEPECEKANOLIUECH,
NnapajiyieIbHbIe M CKpelMBaromuecs npsiMbie. [Ipu3HAKKM CKPEHIMBAIOIIMXCS MPSIMBbIX.
[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: MAapAIJICIbHBIE MPSIMbIE B
MPOCTPAHCTBE, NMAPAJUIEIBHOCTh TPEX MPSAMBIX, NAPAJIIEIBHOCTh MPSIMOW U TIOCKOCTH.
[lapannenbHoe M LEHTpaIbHOE MNPOEKTHUpPOBaHUE, U300pakeHue @uryp. OCHOBHbIE
CBOICTBa MapajuleIbHOIO MpOoeKTHUpoBaHus. WM3o0paxenue Quryp B mnapamieabHON
OPOEKIMU. YTJIbl C COHANpPABICHHBIMU CTOPOHAMH, Yroid MEXAYy NpsSMbIMUA B
npoctpancTBe. [lapannenpHOCTh TIUIOCKOCTEN: NapajulelbHbIE IUIOCKOCTH, CBOMCTBa
napajuieNbHbIX TiockocTed. [lpocrelimue mpocTpaHCTBEHHbIE (DUTYPHI HA TUIOCKOCTH:
TeTpa’aAp, NapajuleIenUNe], HOCTPOEHUE CEUCHHI.

[leprieHAUKYJISIPHOCTh MNPSAMONM W IUIOCKOCTH: MEPHEHIUKYISIPHBIE MpSAMBIE B
MPOCTPAHCTBE, MPsIMbIE MapaJUieNibHbIE M TEPHNEHAUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
NEPHNECHANKYIIPHOCTH MNPSIMOM M TUIOCKOCTH, T€OpEMa O MPAMOM MNEpPHEHIANKYISIPHOU
miockocTh. OproroHaiabHoe mOpoekTupoBaHue. IlepneHAUKyNIssp W HAKIOHHBIC:
paccTosiHue OT TOYKHM JO TUIOCKOCTHU, PACCTOSIHUE OT MPSIMON 10 TJIOCKOCTH, MPOCKIMS
burypsr Ha MJIOCKOCT. [TepnieHAUKYISIPHOCTH MJIOCKOCTEM IIpU3HaK
NEPIEeHANKYIIPHOCTH ABYX IJIOCKOCTEH. TeopeMa o Tpéx nepneHaAuKysipax.

VYribl B NPOCTPAHCTBE: Yroyl MEXAY MNPSMOM M IUIOCKOCTBIO, JBYIPAHHBIM Yrod,
JIMHEWHBIA yroJl ABYIpaHHOro yria. TpéXrpaHHbli M MHOrorpaHHbie yribsl. CBolcCTBa
IUIOCKUX YIJIOB MHOTrorpaHHoro yria. CBoiCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPaHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JIJI1 TPEXTPAHHOTO yTJa.

MHoOrorpaHHuKu

Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: N-yronpHas nmpusma,
npsiMasi WM HaKJIOHHAs TMpPU3MbI, OOKOBasg ¥ TIOMHAS TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, TpsAMOYroJbHBIMA MapajjIelICNUIIe] U €ro CBOMCTBA. KpaTyanime myTu
Ha T[IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBEeHHas Teopema
[Mudaropa. Ilupamupa: N-yroinbHas mupamMuja, MpaBUIbHAs M yCEUEHHAs] MHUPAMUJIBL.
CpoiicTBa péOep © OOKOBBIX TpaHeW TpaBWIbHOW mupamMuabl. [IpaBuibHBIC
MHOTOTpaHHUKU: MPAaBUIIbHAS MPU3Ma U MMPaBWJIbHAS MUPAMU/IA, IPABUIIbHAS TPEYTOJIbHAS
nupaMuaa W TpaBWIbHBIA — TeTpadap, KyO. IlpencraBieHne o0  mpaBUIIBHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABP.

Brruncienne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanw, yriubel. [lnomans
OOKOBOW TOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOM MPHU3MBI, TUIONIAJh OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpPsAMOU mpusMbl. [lnomaas OOKOBOUM MOBEPXHOCTH U
IMOBEPXHOCTH NIPABUWIBHOM MUPAMU/IBI, TEOPEMA O IUIOIIAAN YCEUEHHOM TUPAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE. DIIEMEHThl CHMMETPUH MPABUIBHBIX MHOTOIPAHHUKOB.
CummMmeTpusi B MPaBUIBHOM MHOTOIPAHHUKE: CUMMETpUS Mapajuliesienunena, CUMMETPUs
MPaBWIBHBIX IPU3M, CHMMETPHUS IPABUIbHOW MUPAMU/IBI.

BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIEHHBIE U MPOTUBOMOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. J[€MCTBHS ¢ BEKTOPAMU: CIOKEHUE U BBIUMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEeKTOpa Ha 4uciao. CBOWCTBA CJIOKEHHUS BEKTOPOB.
CBolicTBa YMHOXKEHUSI BEKTOpa Ha 4ucio. [loHATHE KOMIUIaHapHbIE BEKTOpHI. [Ipu3Hak
KOMIUIAHAPHOCTH TPEX BEKTOpOB. IIpaBuino mapamnenenunena. Teopema O pa3iioKEHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKkTOpaMm. [IpsamoyronpHas cucrtema KOOpIHWHAT B
npoctpancTBe. KoopnauHatel BekTopa. CBA3b MEXAy KOOpPAMHATAMU BEKTOpA U
KOOpPAMHATAMHU TOYEK. YTOJI MeXAy BekTopaMu. CKaJspHOE MPOU3BEICHUE BEKTOPOB.



11 KVIACC

TeJia BpalueHust

[loHATHS: UMIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAsl MOBEPXHOCTh, Chepruueckas
MOBEPXHOCTh, OOpa3yroume nopepxHocteil. Tena BpalieHus: HUIMHIP, KOHYC, YCEUEHHBIN
KOHyC, c¢epa, map. Bzaummuoe pacnonoxenue cdepbl U IJIOCKOCTH, KacaTelabHas
IJI0CKOCTh K cepe. M300paxkeHue Ten BpauieHus: Ha miIockocTH. Pa3BépTka nuunuHapa u
KoHyca. CumMeTpus chepsl U mapa.

O6bEéM. OcHOBHBIE CBOICTBA 00BEMOB Ten. TeopeMa 00 00bEME MPSIMOYTOJIBHOIO
napajenenunena u ciaeactsus u3 He€. O0bEM NpsAMON U HAKJIOHHOW MPU3MBI, LIUIUHAPA,
nupamMubl 1 KoHyca. OOBEM mapa v LIapoBOTO CErMEHTA.

KomOunaruu Ten BpalieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BucaHHas B LUJIUHID,
onucaHHasi okoJio nunuHApa. [lepeceuenue cdepsl u mapa ¢ miockocTelo. Kacanue mapa
U cdepbl MI0CKOCThIO. [loHSATHE MHOrOorpaHHHKa, OMUCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOI'PAHHUK WJIH TEJIO BPAILLEHUS.

[Inomaas MOBepXHOCTH UMIMHAPA, KOHYyca, miomaas chepsl u e€ yacteil. [logobue
B mpocTpancTBe. OTHOIIEHHE OO0BEMOB, TUIOMIAZEH TMOBEPXHOCTEH MOMOOHBIX (QUryp.
[Ipeo6pazoBanue nogobust, roMmoTeTHs. Pemenue 3a1a4 Ha MIOCKOCTH C UCTIOIb30BAHUEM
CTEPEOMETPUUECKUX METOOB.

IlocTpoeHne ceyeHWii MHOTOTPAaHHUMKOB W TeEJl BpAICHUS: CEYECHHUS LMIMHIpa
(mapasuienbHO U MEPHEHAMKYIISIPHO OCH), CEYEHHUs] KOHyca (TapasuielibHble OCHOBAHUIO U
OPOXOJISAIIME Yepe3 BEpIIMHY), CEUYEeHUs IIapa, METOJbl MOCTPOCHHUS CEUYECHHM: METOJ
CJIEI0B, METOJI BHYTPEHHETO TPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEN MIIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B mpocTpaHcTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBONCTBa BEKTOPHOIO0 YMHOXKEHHS. [IpsMoyronpHas cucremMa KOOpIWHAT B
npoctpancTBe. Koopnunatel BekTopa. Pasnoxenue Bektopa mo 6asucy. KoopaunaTHOo-
BEKTOPHBIN METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1ay.

JBU:KEeHHSI B IPOCTPAHCTBE

JBmxenus: mpoctpaHcTBa. OtoOpaxenus. J{BuxeHuss u paBeHCTBO ¢uryp. Obmue
CBOWCTBAa JBW)KCHUM. Buapl [IBMXKEHHUM: MAapaJUICIbHBIM IIEPEHOC, LEHTpaJIbHasd
CUMMETpPHS, 3€pKallbHasg CHUMMETpPHs, TOBOPOT BOKpyr mpsimoii. [IpeobpazoBanus
o100us. [Tpsimas U cdepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJAEHHBIN YPOBEHb) HA YPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(OPMHUPOBAHHOCTh TPAKAAHCKOM TMO3ZUIIMM OOYyYaloIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOI0 4JE€HA POCCHICKOro oOIIecTBa, MPEACTABICHHE O MAaTeMAaTHUYECKHUX
OCHOBaxX (PYHKIMOHMPOBAHUS PA3UUYHBIX CTPYKTYp, SIBICHUM, MPOUEAYp TPakJaaHCKOTrO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMATbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUHCKONW TPaKIAHCKOW UIACHTUYHOCTH, YBAXKECHUS K
OpOLUIOMY M HACTOSILIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUICKUX MATEMaTUKOB M POCCHUHCKOM MaTeMaTU4YeCKOM UIKOJbI,
UCITIOJIb30BaHUE ITUX JIOCTHIKEHUM B APYTUX HAyKaX, TEXHOJOTUSIX, chepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, cHOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, S3TUYECKOTO TIOBEACHHS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHHM HayKd M JeATeNbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETHUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAas OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEHICHUH, pPAaCCYyXIACHHH, BOCHPUUMYMUBOCTH K
MaTE€MAaTHYECKUM aCIEKTAM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTeMaTUYECKUE 3HAHHS B HMHTEpecax
3I0POBOT0 U O€30macHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TUTaHUE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTIbIXa, peryJspHas
¢dusnueckass akTUBHOCTDH), (PU3NYECKOE COBEPIICHCTBOBAHUE IMPH 3aHITHUSIX CIHOPTHUBHO-
03 OpPOBHUTENIBHON IESTENBHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTb K TPYAY, OCO3HAHHE LECHHOCTU TPYHOJIOOWs, MHTEPEC K PasIMIHbIM
chepam mpoecCHOHATBLHON  NEATENbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW U eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu wu
peanu30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IUJIaHbl, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEMaTHYECKOMY OOpa30BaHUI0 W CaMOOOPa30BaHMIO Ha MPOTSHKECHUH BCEH KHU3HHU,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHM MPAKTUYECKUX 3aJa4 MaTeMaTH4YECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOTM4YeCKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPHI, MOHUMAHWE BIUSHUS COIMAIBHO-
SKOHOMHMYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpeibl, OCO3HAHUE
[JI00AIBHOTO  XapakTepa dSKOJOTUYECKUX MpOoOJeM, OpHUEHTallds Ha MPUMEHEHHE
MaTeMaTU4YeCKUX 3HaHUW ISl pelleHHus 3aJad B 00JlacTU OKpyKalolled Cpenbl,
[JJAHUPOBAHUE TOCTYMKOB M OIIEHKH HMX BO3MOXHBIX TMOCIEICTBHUI M1 OKpYXKaromiei
Cpensl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH W OOLIECTBEHHOW MPAKTUKHU, MOHUMAHHE MaTeMaTH4YECKOW HAyKU Kak
chepbl 4eIOBEUECKON JCSITEIBHOCTH, 3TANMOB €€ Pa3BUTUS U 3HAYUMOCTH JJIS PA3BUTHS
UMBWIN3ALIUM, OBJIAJICHUE SI3bIKOM MAaTeMaTUKH M MaTeMaTH4YEeCKOM KYJIbTYpOl Kak
CPEACTBOM  T[O3HAaHUS  MHUPA, TOTOBHOCTb  OCYHIECTBISATH  IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSATEIbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

Bba3oBble joruveckue aeiicTBus:

BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHbIE PU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUI, OTHOUIEHUH MEXIY HOHATHAMH, (OPMYIUpOBaTh ONPEAEICHHUS MOHSATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIM MPHU3HAK KiacCU(HUKAMU, OCHOBaHUS JJIs1 0000IIEHUS U
CpaBHEHUS, KpUTEPUH TTPOBOJIUMOI'0 aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATH U MPEOOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpULATENbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W MPOTHUBOpEYHS B
(akTax, NaHHBIX, HAOJIIOICHUSX U YTBEPKIACHUSX, MpeAsiaraTh KPUTEPUU ISl BbISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JIeN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AaKIIOYEHUH M0 aHAJIOTUK;

OPOBOAUTH CaMOCTOSITEIBHO JIOKa3aTelIbcTBA MAaTEMaTHYECKUX  YTBEPKIACHHM
(npsiMble ¥ OT MPOTUBHOIO), BBICTpPAMBAaTh APIYMEHTAlLMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBL;

BbIOMpaTh cnoco0 peleHus yuyeOHOM 3aaaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaumboJsiee MOAXOASIIMA C YyY4ETOM CaMOCTOSTEIbHO BBIJIETEHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTebckue 1eiiCTBUS:

UCIIOJIb30BaTh  BONPOCHI  KaK  HCCJIEAOBATENbCKUM  WMHCTPYMEHT  IO3HAHMS,
(dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIKE MPOTUBOpeYHe, MpodieMy, yCTaHABIMBATh
MCKOMOE U JIaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITEIBHO CIJITAHUPOBAHHBIA HKCIEPUMEHT, HCCIEAOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTU4YeCKOTo OO0BEeKTa, SBJICHMS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

caMOCTOATENIbHO  (popMynHpoBaTh 000OIIEHUST W BBIBOABI MO pE3yibTaTaMm
NPOBEIEHHOTO HAOIOEHUs, HMCCIEOBAaHUS, OICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX
PE3YNIBTATOB, BHIBOJAOB U 0000IICHUM;

OPOTHO3UPOBATH  BO3MOXKHOE  Ppa3BUTHE ITpoliecca, a TakkKe BBbIIBUTATh
NPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATH Ae(UIUTH HHGOPMAIINH, JAHHBIX, HEOOXOUMBIX JIJIs1 OTBETA HA BOIMIPOC H
IUTSL PELLICHUS 3a/1a4u;

BbIOMpaTh HMHPOPMALUIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATh HH(OPMAIUIO PA3THYHBIX BUIOB U (opm
pEACTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMAIMIO, MPEACTaBIATh €€ B pazIuuHbIX (dopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLIEHUBATh HAJEKHOCTh HHGPOPMALMU IO CaMOCTOSTENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eCTBUS

Oo0wenue:

BOCIIPpUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCIOBUSIMH U
HeasiMH OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIIeHUsl 3aJayd, KOMMEHTHUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

B XOJIe OOCYXJCHHUS 3a/laBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaeMOU TEMBI,
mpoOJIeMBbl, perraeMoi 3ajadyi, BHICKA3bIBATh HJICH, HAIICIICHHBIE HA TOWCK PEIICHHUS,
COMNOCTABJISITh CBOM CYXKIEHUS C CYXICHUSIMU JPYrUX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBaTh pa3iMuMe M CXOJICTBO MO3UIIMI, B KOPPEKTHOU (popme (HopMyIupoBaTh
pa3HoOrjIacus, CBOU BO3PAXKECHUS;



NPEJCTaBIATh PE3YNbTAaThl pEHICHHUA 3aJaud, OJKCIEPUMEHTa, WCCIeIOBaHu,
MPOEKTa, CAMOCTOSITENIEHO BBIOUPaTh (hopMaT BHICTYIUICHHS C yYETOM 3a/1a4 Mpe3eHTAIIH
1 0COOEHHOCTEH ayAUTOPHUHU.

PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE IelicTBUA

Camoopranusanus:

COCTaBJIATH TUIaH, aJITOPUTM PEIICHHUS 33/1a4H, BEIOUPATh CIOCO0 pelIeHns ¢ y4ETOM
UMEIOIINXCS  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh W
KOPPEKTUPOBATh BAPUAHTHI PEILICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BJIa/ICTh HAaBBIKAMU TI03HABATEIBHOW pedlekcHd Kak OCO3HAHHS COBEpPIIAeMBIX
JACHCTBUI W MBICIUTENBHBIX TMPOILECCOB, HMX pe3ydbTaToOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTra peHIeHHs MaTeMaTHYeCKOM
3a/1a4H;

NPEIBHUICTh TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTh IIPH PEIICHUH 3a/1a4l, BHOCUTH
KOPPEKTHBBI B JCATEIBPHOCTH Ha OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX, HANJICHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yibTaTa ICIIM W YCIOBUSAM, OOBSICHATh MPUYUHBI
JTOCTIKEHUS WM HEJOCTIKEHUS PE3yIbTaTOB JCSITEIBHOCTH, HAXOJNUTh OIIMOKY, /1aBaTh
OLIEHKY TIPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHONH W WHIUBUIYaJIbHOH PabOTHI
IPH PEIICHUYU yUeOHBIX 3aJ1ad, IPUHUMATH 1eJIb COBMECTHOM JIEITEILHOCTH, INIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW paboThl, pachpeneisTh BHIBI padOT, JJIOTOBapHBATHCS,
o0CyXaTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCYXJeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U MHBIE), BHIIOIHITH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUSL C JPYTMMH WICHAMH KOMAaH]IbI, OIIEHMBATh KA4eCTBO CBOEro BKJaja B OOIIUN
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiacca oOyJaromuiicst HAy9UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSATHSMHU CTEPEOMETPUU TIPU PEIICHUN
3a71a4 ¥ IPOBEJICHIUHM MaTEMATHUECKUX PACCyKICHHH;

e TPHUMEHATh AaKCHOMBI CTEPEOMETPHHM W CJCACTBUS W3 HHUX TIPU PEIICHUU
TCOMETPUICCKUX 33]1a4;

e KIACCHU(UIMPOBATH B3aMMHOE pACIOJIOXKCHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHSIMH, CBSI3aHHBIMU C YIJIaMH B TIPOCTPAHCTBE:
MEXIy MPSMBIMHU B IPOCTPAHCTBE, MEXKTY IPSIMOM U MIIOCKOCTHIO;

CBOOOJTHO OMIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (MpU3Ma, TUPAMHJA,
MPSIMOYTOJIbHBIN TTapaJijIeNIeTuIe 1, Ky0);

KJIacCU(hUIIMPOBATH MHOTOTPAHHHUKH, BEIOWpAsi OCHOBAHUS IS KJIacCU(PUKAIINN;

e CBOOOJHO OIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
MJI0CKOCTHIO;

e BBINIOJIHATh NapajIeIbHOE, HEHTPAIbHOE W OPTOTOHAIBHOE MPOCKTHPOBAHUE
buryp Ha MIOCKOCTH, BHIMOIHATH U300paKeHUS PUTYP HA MIIOCKOCTH;

e CTPOWTH CEUEHHS MHOTOTPAHHUKOB PAa3IUYHBIMA METOJAMH, BBIMOIHITH
(BBIHOCHBIC) TIJIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BUJ
CBEpXY, COOKY, CHH3Y;

e BBIYUCIATH IUIOMIATU TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, TUPAMHIA),
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OIEPUPOBATH MOHSTUSIMH: CHMMETPUS B TIPOCTPAHCTBE, IICHTP, OCh U
MJI0CKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (QUTYPHI;



CBOOOJHO  ONEpPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

BBIITOJIHATH JEUCTBUSA HAJl BEKTOPAMM;

pemaTe 3a1a4 Ha JOKa3aTeNbCTBO MAaTEMATUYECKUX OTHOIIEHUN M HAXOXKICHUE
F€OMETPUYECKUX BEIWYUH, NPHUMEHSAA HW3BECTHBIE METOAbl IPU PEIICHUHU
MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;
IIPUMEHATh  OPOCTEMIIME  NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3aaY;
U3BJIEKaTh, NPEeOOpa3OBBIBATH W UHTEPHPETUPOBATH  MHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYypax, NPEICTABICHHYIO Ha YepTexax U
PUCYHKaX;

IIPUMEHATh TOJYyYEHHBIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh U AHAJIU3UPOBATH
peanbpHbIE CHUTyallMM, MPUMEHITh H3YyYEHHBIE MOHATHS B IIPOLIECCE IOUCKA
pelieHus MaTeMaTH4eckd CcOopMyIUpOBAaHHOM MpPoOJIEeMbl, MOAECIUPOBATH
peanbHbIE CUTyalluu Ha SI3bIKE T€OMETPHH, UCCIEA0BATh MTOCTPOCHHBIE MOJIENHU C
UCIIOJIb30BAHUEM TE€OMETPUUECKHX TMOHATHH M TeopeM, amnmapara aiareOpsl,
pemaTe MPAaKTUYECKHE 3a/aud, CBA3AHHBIE C HAXO0XKIECHUEM TI'€OMETPHUYECKUX
BEJINYMH;

UMETh MPEJCTaBICHUs 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUM KaK COCTABHOU
yacTh PyHJaMEHTa Pa3BUTHUS TEXHOJOTHM.

K xoniy 11 kinacca oOyqaromuiicst HAy9UTCS:

CBOOOJIHO  ONEPUPOBATh  TMOHATUSIMHU, CBSI3aHHBIMM C  ITWIMHAPUYECKOM,
KOHUYECKOUW U cheprUIECKON MOBEPXHOCTIMH, OOBSICHITH CITOCOOBI TTOTYUCHUS,
OTIEPUPOBATh TOHATUSIMHU, CBSI3aHHBIMH C TEJaMHU BpAIlCHUS: LUJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacrio3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W map) U OOBIACHATH
CIIOCOOBI TTOTYUEHHUS TEJI BPAIICHHUS;

KJIaCCU(UIIUPOBATH B3aUMHOE PACIIONOKEeHNE CPephl U MITOCKOCTH;

BBIYHCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TE€J BpPAIICHUS, 00BEMBI U
IJIOIIAAU TIOBEPXHOCTEW MHOTOTPAHHUKOB M T€JI BPAIlICHUS, TEOMETPUUYECKUX TEI
C IpuMeHeHneM HopMYyIT;

CBOOOJIHO ONEPUPOBATH TIOHSATHUSIMH, CBSI3aHHBIMH C KOMOWHAIMSMU TeJl
BpallleHuss W MHOTOI'PAHHUKOB: MHOTOTPaHHUK, BIIMCAaHHBIA B cdepy U
OMHMCaHHBIK OKoJIO cdeprl, chepa, BIHUCAaHHAS B MHOTOTPAHHHK WM TEJO
BpaIllCHUS;

BBIYHCIISITh COOTHOIICHHWS MEXIY IUIOIMIAJsIMUA IOBEPXHOCTEH M 0O0BEMaMu
II0I00HBIX TEI;

n300pakaTh M3ydaeMble (PUTYPHI, BBITOIHATH (BBIHOCHBIC) TIJIOCKHWE YEPTEIKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (QUTYp: BHUI CBEpXy, COOKY, CHH3Y, CTPOHUTH
CEUCHMS TeJl BpaIllCHUS,

W3BJICKAaTh, HWHTEPIPETUPOBATH H  IPeoOpa3oBbIBATh  HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TCOMETPHUCCKUX (DUTypaX, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTNIEPAllMU HaJl BEKTOPAMHU;

3a71aBaTh MJIOCKOCTh YPAaBHEHUEM B J€KapPTOBON CUCTEME KOOPIMHAT;

peliath T€OMETPUYECKHEe 3aJadyd Ha BBIYMCICHHE YTJOB MEXKAY MNPSMBIMH U
TJIOCKOCTSIMM, BBIYHUCIICHUE PACCTOSHUM OT TOYKH O IJIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEeKTOPHO-KOOPAMHATHOTO METOia TIPU PEIICHUH;

CBOOOJIHO OTIEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMH C JIBHDKCHHUEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBMKCHUIA,

BBITIOJTHATh U300pake€HUs] MHOTOTPAHHUKOB M TEJI BpaIICHHS TPU MapauieIbHOM
MEepEeHOCe, IEHTPATbHOM CHUMMETPHH, 3€PKaJbHOM CHUMMETPHH, IPU ITOBOPOTE
BOKPYT MPSMOH, TpeoOpa3oBaHus MOJ00u;



CTPOWTHh CEUEHHUS MHOTOTPAHHUKOB M TN BpALICHUs: CEUCHUS WIMHIPA
(mapayyeabHO W MEPHEHAUKYISIPHO OCH), CEUYEeHHS KOHyca (IMapasuliesibHbIe
OCHOBAHHIO ¥ MPOXOIAIIUE Yepe3 BEPIINHY ), CEUCHUS I1apa;

MCIIOJIb30BaTh METOBI MOCTPOCHUS CEYCHUN: METOJ CIEI0B, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] TIEPEHOCA CEeKYIIEH TIOCKOCTH;

JOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS;

NPUMEHATH TeoMeTpHueckrue (DaKThl JJIs PEIICHUs CTEPEOMETPUYECKUX 3ajad,
MPEINONarafoIiuX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCJIOBUS TNPUMEHECHHUS
3a/laHbl B IBHOM U HESIBHOU (opme;

pelaTth 3aJa4d Ha J0Ka3aTeIbCTBO MaTEMaTHYECKUX OTHOIICHUN U HaXOXKICHUE
T€OMETPUYECKUX BEITUYNH;

MPUMEHATH TPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IpY PEIICHUHN CTEPEOMETPUUECKUX 3a/1ay;

NPUMEHATh TOJNyYeHHBIC 3HAHUSA Ha TPAKTHKE: CPaBHHUBATh, aHATU3UPOBATH U
OLICHWBATh pEAbHbIC CHUTyalldd, TPUMEHATh W3YYCHHBIC MOHSITHS, TEOPEMEI,
CBOIWCTBa B MpOIlECCE IMOWCKA PEHICHUs MaTeMaTUYecKH CHOpPMYTUPOBAHHON
npoOJieMbl, MOJEIUPOBAaTh peallbHble CHUTYallud Ha S3bIKE T'E€OMETPHH,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENN C UCIIOIb30BAHUEM T€OMETPUUYECKUX TTOHSITHIH
U TeopeM, ammapara aireOphl, pelaTh MPaKTHUYECKHUE 3aJadyd, CBS3aHHBIC C
HaXO0KJICHUEM IeOMETPUICCKHUX BEIIMUUH;

UMETh TIPEJICTABICHUsI 00 OCHOBHBIX ITAlax Pa3BUTHS T€OMETPUU KaK COCTaBHOM
9acTh byHIamMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE
; (mu¢poBbie)
n/ | HauMeHoBaHUe pa3[ej0oB H TeM NPOTrPaMMbI Kontpoabusie | IIpakruyeck
Bcero o0pa3oBaTejibHbIE
I padoTsbI He padoThl
pecypchbl
1 BBezenue B crepeoMeTpuio 23 1 resh.edu.ru
5 B3anMHOe pacnosiokeHue npsiMbIX B 6 1 resh.edu.ru
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B 8 1 resh.edu.ru
MIPOCTPAHCTBE
4 [lepneHUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEHN B 25 1 resh.edu.ru
IPOCTPAHCTBE
VYTJBI U pacCTOSHHS 16 1 resh.edu.ru
MHOTrOrpaHHHKH 7 1 resh.edu.ru
Bekropsl B mpocTpaHCTBE 12 1 resh.edu.ru
3 HOBTOPCHI/IC, 00o0IeHne 1 cucTeMaTu3anys c 1 resh.edu.ru
3HAHHH
OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 8 0




11 KJIACC

KosmmyecTBo yacoB DJIEeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI Kontpoabusie | Ilpakruyecku
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoTbl
pecypcsl
1 AHanuTHYECKas TeOMETPHUs 15 1 resh.edu.ru
9 HOBTOPGHI/IG, 000011eHre U CUCTEMaTH3AlIHS 15 ! resh.edu.ru
3HaHUH
3 OO0BEM MHOTOTpaHHHKA 17 1 resh.edu.ru
Tena BpamnieHus 24 1 resh.edu.ru
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX 9 ! resh.edu.ru
Ten
6 JIBroKeHMS 5 1 resh.edu.ru
7 HOBTOPGHI/IC, 0000I11IeHE U CUCTEMATH3ALNS 17 ) resh.edu.ru
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10
102 8 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Kosun4yecTBo yacos
Ne T Kountpo
eMa ypoka
n/n JIbHbIE
Bceero
padoThbI
1 OcHoBHbI€E TpaBUIIa U300paKEHNS HA PUCYHKE TIOCKOCTH, MAapaJUIeIbHBIX IPSMbIX (OTPE3KOB), CEPEANHBI
OTpe3Ka 1
9 [TonsaTus crepeomMeTpun: TOUYKa, psiMas, TFIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE MpaBUiIa H300paKeHHS Ha
PHUCYHKE TIJIOCKOCTH, MapajuIeIbHBIX MPAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka 1
3 [TonsaTus: nepecexaronuecs MmiIOCKOCTH, MEPECEKAIOIINECS PsiMasi U TUIOCKOCTh; MOJTYITPOCTPAHCTBO 1
4 [TonsaTus: mepecekaronuecs MIOCKOCTH, MEPECEKAIOIINECS PsiMasi U TUIOCKOCTh; MOJTYITPOCTPAHCTBO 1
5 MHororpaHHuKH, U300paKEHHE MPOCTEHIITNX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONTUX 00OBEKTOB 1
6 MHororpaHHuKH, U300paKeHHE MPOCTEHIIINX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONIUX 00HEKTOB 1
7 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHUH U TIEPBbBIE CIEACTBHUS U3 HUX 1
9 AKCHOMBI CTepeOMEeTPHUH U TIepBbIe cleACTBUS U3 HUX. CrocoObl 3aJaHus MPAMBIX U MIIOCKOCTEH B
npoctpancTBe. O003HaUEHUs IPSIMBIX U TIOCKOCTEN 1
10 N300paxkenue ceueHunit mupamMubl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
MepeceyeHusl MOJYyYSHHBIX IIIOCKOCTe!. PackpalinBanrue NOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMH 1
1 N3o0paxkenue ceuyeHuit mupamMuabl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
nepeceyeHusl MOJYyYeHHBIX MJI0CKOoCTel. PackpalmBanue moCTpOEHHBIX CEUESHUI pa3HBIMU IIBETAMHU 1
12 N3o00paxkenue ceueHnit mipamMuabl, Kyda v MPU3MbI, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzoopaxenue
NepecevyeHys MOJIYYEeHHbIX MIIOCKOCTEe. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU 1
13 N3o0paxkenue ceueHunit mipamMuabl, Kyda v MPU3MbI, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
NepecevyeHys MOJTYUYEeHHBIX MIIOCKOCTEH. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMH LIBETAMU 1
14 Merton crnenoB A MOCTPOEHUS CEUEHU I 1
15 Merton cnenoB A nocTpoeHus ceueHuid. CBOMCTBA nepecedeHuit MPsIMBbIX U MII0CKOCTEH 1
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Merton cieoB [uist nocTpoeHus ceueHuil. CBOMCTBa EpeceYeHUM NPSAMBIX U INIOCKOCTEN

[TocTpoenue ceueHwuii B nmupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3maHue BRIHOCHBIX YEPTEKEH U 3aMHCh

17 11aroB NOCTPOEHUS

18 [TocTtpoenue cevenuii B nmupamuae, Kyoe mo Tpém Toukam Ha péopax. Co3naHue BEBIHOCHBIX YEPTEKEH U 3aIiCh
11aroB NOCTPOEHHUS

19 [Toctpoenue cevenuii B mupamuzae, Kyoe mo Tpém Toukam Ha péopax. Co3zmanne BEBIHOCHBIX YEPTEXel U 3aIHcCh
11aroB NOCTPOEHUS

20 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha péOpax. Co3aHue BRIHOCHBIX YepTeXel U 3aluch
11aroB NOCTPOEHUS

21 [ToBTOpenue mnanumetpun: Teopema o NPONOPIUOHATIBHBIX O0Tpe3Kax. [logo0ue TpeyroJpHUKOB

29 [ToBTOpenue mnannmerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX yepTexkax. Mcropus
Pa3BUTHS IJITAHUMETPUHU U CTEPEOMETPHUH

23 KonTtponpHas padota "Axkcrnomsl crepeomerpun. Ceuenuns"

24 B3anMHoe pacnosiokeHue npsiMbIx B poctpaHcTBe. CkpemuBaromuecs npsamele. [Ilpusnaku ckpemuBaronmxcs
npsaMbIx. [lapannenbHble TpsiMble B IPOCTPAHCTBE
TeopeMa o CyllleCTBOBAaHUU Y €IMHCTBEHHOCTH MPAMOI NapajuieIbHON JAaHHOUW MPSIMOM, TPOXOIAILIEH Yyepes

25 TOYKY POCTPAHCTBA U HE JIeKalel Ha JaHHOU NpsiMoil. Jlemma o0 nepecedeHnu napajuiesIbHbIX IPSIMBIX
IIJIOCKOCTBIO

26 [TapamnensHOCTB Tpex NpsMbIX. TeopeMa o0 TpEX mapajuiesbHbIX IPSAMBIX. Teopema 0 CKpelIUBaOIIUXCS
MPSAMBIX

97 [MapannensHoe npoekTupoBanue. OCHOBHBIE CBOICTBA MapallIEIbHOTO TPOeKTUpoBaHus. M300paxenue
pasHbIX (GUTYp B MapaJJIeIbHON MPOEKIIUU

28 LenTpanbHas MpoeKUUs. YTOJ C COHANPABIEHHBIMU CTOPOHAMH. YTOJ MEXAY NPSIMbIMHU

29 3ajaum Ha JOKAa3aTelbCTBO U UCCIIEI0BAHKE, CBSI3aHHBIE C PACIIOIOKEHUEM MPAMBIX B IPOCTPAHCTBE

30 [TondaTHs: mapanienbHOCTh NPSAMOM U TNIOCKOCTHU B IpocTpaHcTBe. [Ipu3Hak napaiienbHOCTH NPAMON U
miockocty. CBOMCTBA MAapaJlJIEIbHOCTH NPSAMOU U TUIOCKOCTH

31 I'eoMeTpuueckre 3a1aun Ha BBIYMCIICHHUE U I0KA3aTEIbCTBO, CBA3aHHBIE C IAPAJIIEIBHOCTHIO IPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHust, MPOXOIAIIETO YEPE3 NaHHYIO NIPSAMYIO Ha YEPTEKE U MapaJIIEIbHOTO APYrON MPSIMOM.




PacuéT oTHOIIEHUN

[MapannenbHas IpOEKIMs, IPUMEHEHUE Ul IOCTPOSHUS cedeHuil kyba u napauienenunena. CoiictBa

33 napajuleJienune1a u Ipu3Mbl 1
34 [TapannensHble mmockocTh. [Ipu3Haky napanieabHOCTH ABYX IIOCKOCTEN 1
35 Teopema o napamienbHOCTH U €IMHCTBEHHOCTH IIOCKOCTH, MIPOXOAIIEH Yyepe3 TOUKyY, HE IPUHAIIEKALYTO

JTAHHOM INIOCKOCTH U CJIEACTBUS U3 HEé 1
36 CpoiicTBa napayuieIbHbIX MJIOCKOCTEN: O MapaJIICIbHOCTH MPSAMBIX MIEPECeUEHUs MIPH NePECeUeHU N IBYX

MapajuIeIbHbIX INIOCKOCTEN TPEThEU 1
37 CpoiicTBa napauIeabHbIX INIOCKOCTEN: 00 OTpe3Kax NapauIeIbHbIX IPSIMbIX, 3aKIIOUEHHBIX MEXTY

napajuiebHBIMU IJIOCKOCTSAMU; O MIEPECEUEHUH MPSAMOM ¢ IBYMsI MapaJljIeIbHBIMU MJIOCKOCTSAMHU 1
38 [TosTOpenue: Teopema [udaropa Ha mIockocTH 1
39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYrOJIbHUKA 1
40 CpoiicTBa Ky0a U MPSAMOYTOJIBHOTO TapaljIeIeue/1a 1
41 Brruncnenue aimH 0TpEe3KOB B KyOe M TPSIMOYTOJIbHOM TapalljIe/ICITHIIC/Ie 1
42 [TepieHANKYISAPHOCTD MPSIMOM U TWIOCKOCTH. [Ipr3HaK nepneHauKyISIPHOCTH MPSIMOM U TJIOCKOCTH 1
43 [TepieHAMKYIAPHOCTD MPSIMOM U TIIOCKOCTU. [[pU3HaK NepNeHIUKYIIPHOCTH NPSIMOM U TIJIOCKOCTH 1
44 Teopema o cyriecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOU, IPOXOSAIIEH Yepe3 TOUKY MPOCTPaHCTBA U

MEPIEeHIUKYISIPHOM K MIIOCKOCTU 1
45 [TnockocTu U nepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 1
46 [TnockocTu U nepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 1
47 [lepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymnspa U3 TOYKH Ha MPSIMYIO 1
48 [Tepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymspa U3 TOYKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKyngpax (mpsmas U oOpaTHasi) 1
50 Teopema o Tpéx nmeprneHANKYIsApax (MpsiMas U oOpaTHAs) 1
51 VYTros1 MeX1y CKpEIIMBAIOIINMUCS MPSIMBIMHU 1
52 [Touck neprneHIuKyIsIpHBIX OPSIMBIX C TOMOILBIO MEPIIEHIUKYISIPHBIX MIOCKOCTEN 1
53 OpToroHanbHOE IPOEKTUPOBAHNE 1
54 [TocTpoenue ceueHmii Kyoa, MPU3MBI, TPABUILHOM MUPAMUJIBI C IOMOIIBI0 OPTOTOHAIBHOM MPOEKITUH 1




95 [TocTpoenue ceuenuit Kyba, MpU3MBbI, MPABUILHON MUPAMUJIBI C TOMOILIBIO OPTOrOHAIBHON MPOEKIIUN 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IlIoCKOCTH cCUMMETpUI B MHOTOTpaHHHUKAX 1
o7 [Ipu3Hak nepneHMKyIspHOCTH MPSIMON U IJIOCKOCTHU KaK CJIEICTBUE CUMMETPUU 1
58 [IpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSHMIA OT TOYKH 10 TNIOCKOCTH 1
59 [IpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSHMI OT TOYKH /10 TNIOCKOCTH 1
60 CriocoObl OITyCTHTD MEPIIEHANKYIISIPBI: CAMMETPHS, CIIBUT TOYKH 110 TApAITICTBHON MPSMON 1
61 Casur no HenapaienbHON IPSIMOM, U3MEHEHHE PacCTOSHUI 1
62 KonTponbnas paborta "B3aumHoe pacnosoxeHue NpsiMbIX U IJI0OCKOCTEN B IPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yroa MKy NPSIMBIMU Ha TNIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa

KOCHHYCOB 1
64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B IPOCTPAHCTBE 1
65 I'eomeTrpuueckrie METOIbI BBIYUCICHUS Yrila MEXKIy IPSIMBIMUA B MHOTOTpaHHHKAaX 1
66 JByrpanubiii yroj. CBOMCTBO JJMHEUHBIX YTJIOB ABYTPAHHOIO yIJia 1
67 [TepnienaukynspHblie I0ckocTH. CBOWCTBA B3aUMHO MEPIEHANKYISIPHBIX MIOCKOCTEN 1
68 [Ipu3Hak neprneHauKyIIPHOCTH TIIOCKOCTEH; TEOpEMa O MPSIMOU MepecedeHus IBYX MI0CKOCTE

MEPIEHIUKYIISPHBIX TPEThEN MIOCKOCTH 1
69 [IpsimoyrombpHBIN Napasuienenune; Ky0; n3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO Napajuieienuneia 1
70 Teopema o0 aAuaroHanu NpsAMOYroabHOTO NapaJlJIeNIeNIeIa U CIEACTBUE U3 HEE 1
71 CrepeomeTpuueckue U NpUKIaJHbIE 3a/1a4U, CBA3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM MIPSIMBIX U TUIOCKOCTU 1
72 [ToBTOpEHME: CKpenuBaroLuecs NpsAMble, TapaJIe/IbHbIE IUNIOCKOCTH B CTAH/IAPTHBIX MHOTOIPAHHUKAX 1
73 [Tapa napayinenbHbIX IIOCKOCTEN Ha CKPEIIUBAKOIINXCS MPAMbBIX, PACCTOSIHUE MEXKY CKPEUIUBAIOIINMUCS

MPSIMBIMU B MIPOCTBIX CUTYaIUsAX 1
74 PaccTostHue OT TOUYKHM 10 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TNIOCKOCTH 1
75 Brluncnenue paccTosHU MEXTy CKPEIIMBAIOIIMMUCS MPSMBIMU C TOMOIIBIO MEPIIEHIUKYIISIPHOM MIIOCKOCTH 1
76 Tpéxrpannslil yroi, HepaBeHCTBA AJisl TpeXTrpaHHbIX yriaoB. Teopema [Tudaropa, TeopeMsl KOCHHYCOB U

CUHYCOB JiJIsl TPEXTPAHHOTO YTJia 1
77 DneMeHTHl chepruuecKoil reOMeTpun: reo/ie3nUecKue JTMHUN Ha 3emiie
78 KonTtposneHast padoTa "Yrisl U paccTosiHUS" 1




79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €r0 3JI€MEHTHI" 1
80 [Mupamuna. Bunel nupamua. [IpaBunsHas nupamuia 1
81 [Ipusma. IIpamas u HakinoHHas npusmel. [IpaBubHas npusma 1
82 [Tpsimoii mapasenenuea, TPsIMOYTOJIBHBIN mapauiesienumne, Kyo 1
83 Brinykiible MHOrorpaniuku. Teopema Oitniepa 1
84 Brinyxkiible MHOrorpanauku. Teopema Oitnepa. [IpaBuiibHble U OTYIpaBUIIbHbIE MHOTOIPAaHHUKU 1
85 KonTponsnas pabora "MHororpaHHuKT" 1
86 [TonsiTHe BEKTOpa Ha IJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 PazHOCTB BekTOpOB 1
89 [TpaBwiio napasurenenuieaa 1
90 YMHOXEHHE BEKTOPa Ha YHCIIO 1
91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJTHON TJIOCKOCTH 1
92 CkansipHO€ TPOU3BEICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B POCTPAHCTBE 1
94 [IpocTeiimue 3a7a491 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a1a49u ¢ BEKTOpAMH 1
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
97 [IpocTeitmue 3a1a49u ¢ BEKTOPAMH 1
98 O00011eHrEe U cUcTeEMaTU3aLUs 3HAHUI 1
99 O00011eHrEe U cUcTeEMaTU3aLUs 3HAHUI 1
100 Hroropas koHTpoJbHas paboTa 1
101 HTorosas KOHTpoJbHas paboTa 1
102 O00011IeHNE U CUCTEMATH3ALMS 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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11 KJIACC

Ne Tema ypoka KoJsn4yecTBo yacos
n/n Bcero KoHTpo/ibHbIE
padoThbI
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOopenue Tems! "CkansipHoe Npou3BeACHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boruncienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMON, TPOXOASILIEH Yepe3 1BE TOUKU" 1
5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHE MJIOCKOCTH B OTPE3Kax 1
2
6 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHE MJIOCKOCTH B OTPE3Kax 1
2
7 BektopHoe npousBeneHue 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE TPOTrPaMMHUPOBAHUE 1
VMHEWHbIE HEPABEHCTBA, TUHEHHOE MPOTPaMMHUPOBAHU
9 JluneilHble HEPABEHCTBA, JIMHEHHOE Mporpa OBaHUE 1
10 AHanuTHYeCKHEe METOIbl pacuéTa yriia MexJ1y MpsIMbIMH B MHOTOI'PaHHUKAX 1
HaJIUTUYECKUE METO/IbI pacuéra yriia Mex/ay IIIOCKOCTSIMH B MHOTOTpaHHHUKAaX
11 Awnan €CKIE METO acyéra a Me OCKOC ororpa a 1
12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTU B KOOPAMHATAX 1
13 HaxoxaeHnue paccTosiHuil OT TOYKHU 10 TUIOCKOCTH B KyOe 1
14 HaxoxpaeHnue paccTosiHuil OT TOYKU J0 IUIOCKOCTH B MPaBUIILHON THUpaMuU/Ie 1
15 KontponbHas padoTa "AHaauTH4YecKas reoMmeTpus” 1 1
16 CeyeHnsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CeyeHnsi MHOTOTPaHHUKOB: METO/]I CJIEJIOB 1
18 CeueHMsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE IUNIOCKOCTH, NIEPECEUEHUS IPSIMBIX U IIIIOCKOCTEN 1
19 [TapannenbHble NpsAMBIE U IUIOCKOCTH: NTAPAJIJIENIBHBIE CEUEHUS 1
20 [TapannenpHble NPsAMBIE U TUIOCKOCTH: pac4€T OTHOIIECHUN 1
21 [TapannenpHble NPsAMBIE U TUIOCKOCTH: YTJIbI MEXKAY CKPELIMBAIOIIUMUCS IPSIMBIMU 1
22 [lepneniuKynsspHbIE MPSMBIE U IUIOCKOCTH: CTaHJAPTHBIE MApbl NEPIEHAUKYIISPHBIX IIJI0OCKOCTEN U NPSAMBIX, 1




CUMMCTPUHU MHOTOT'PAHHHUKOB

23 [leprieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TPeX MEPICHIUKYIIpax 1
24 [TeprieHTUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJTUH B MHOTOTpaHHHKAX 1
25 [ToBTOpEHUE: TUIOIIAM MHOTOYTOJIbHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKEHUS 100 0MS 1
26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI TSI TUIOMIACH, COOOpaKEHUS 100 0MS 1
27 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpakeHHS 110 100U 1
28 [Inomaau ceyeHniit MHOTOTPaHHUKOB: TUIOIIAM IOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKeHUsI 1101001 1
29 [Inomaau cedeHnii MHOTOTpaHHUKOB: TUIOIIAIN IOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKeHUsI 1101001 1
30 Kontponbhas padota "[loBTOpeHHE: MHOTOTPaHHUKH, CEUEHUSI MHOTOTPAaHHUKOB" 1
31 O6bEM Tema. O0BEM TPSIMOYTOJILHOTO MapajuieNenuneaa 1
32 3amaun 00 yABOCHHH Ky0a, 0 KBajJpaType Ky0a; 0 TPUCEKITUH yIiia 1
33 CrepeoMeTpHYCCKHE 33]Ia9H, CBI3aHHBIE ¢ 00bEMOM MPSMOYTOJIBLHOTO IMapalie/IeITHIIe 1a 1
34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BBIYMCIIEHHEM 00bEMA MPSAMOYTOIBHOTO Mapaljiesienuneaa 1
35 O06BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTprYeCcKHUe 3a/1a4M, CBI3aHHBIEC C BEIYMCICHUEM 00BEMOB TIPSIMOM MPU3MBI 1
37 [Ipuknanueie 3a1a4u, CBsI3aHHbIE C 00BEMOM MPSIMON TPU3MBI 1
38 Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO OIIpeieIEHHOro uHTerpana. O0bEM HAKJIOHHOMN MPU3MBbI 1
39 Brruncnenue 00bEMOB Tel ¢ TOMOMIBIO OpeeEHHOro nuTerpana. O0bpEM nupamMuabl 1
40 dopmynna 00bEma mupamMuiel. OTHOIICHHE 00HEMOB ITUPAMHUJI C OOIIMM YIIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOLIEHHE 00BEMOB MTUPAMHU/ C OOIIUM YIIIOM 1
42 CrepeoMeTrpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTrpuueckue 3aJauu, CBA3aHHbIE C 00bEMaMU THPAMU/IbI 1
44 [Tpuknanueie 3anaun o Teme "OO0bEMEBI Ten", CBA3aHHbBIE C 00bEMOM HAKIOHHOW MPU3MBI 1
45 [Tpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUJIBI 1
46 [Tpumenenne 06EMOB. BrrunciieHne paccTOsIHUS 10 MII0CKOCTH 1
47 KonTtponeHas padota "O6bEM MHOrOrpaHHukKa" 1
48 [unuHapudeckas MoBEPXHOCTh, 00pa3yoIIre UINHIPUYECKON TTOBEPXHOCTH 1




49 Hwmnap. Ipsmoit kpyrooit nuunuuAp. [nomans moBepxHoOCTH HHIMHAPA 1
50 KoHnnueckas noBepxHOCTh, 00pa3yrome KoHnueckoi nosepxHoctu. Konyce 1
ol Ceuenune KOHYyca TNIOCKOCTHIO, ApaJIEIbHOM MIIOCKOCTH OCHOBAHUS 1
52 VYceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomanas 6OKOBOI MOBEPXHOCTH U IOJTHOM MIOBEPXHOCTH KOHYCA 1
o4 [Tnomanas 6OKOBOI MOBEPXHOCTH U IOJTHOM MIOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuueckre 3a/1aui Ha JOKa3aTeJIbCTBO U BHIYMCIEHUE, IOCTPOCHUEM CEUEHUN IUIMH/pPA, KOHYCa 1
56 CrepeoMeTpHuuecKkre 3a/1aui Ha JOKa3aTeIbCTBO U BHIYMCIEHUE, TIOCTPOCHUEM CEYEHUH UINH]IPA, KOHYCca 1
o7 [IpuknagHele 3a1a4n, CBA3aHHBIE C [IUIMHIPOM 1
58 [TpuknagHbie 3a1a9u, CBSI3aHHBIE C IMITHHIPOM 1
59 Cdepa u map 1
60 Ilepeceuenue ceprl u mapa c miockoctbio. Kacanue mapa u cdepsl miaockocteio. Buna n nzodpaxenue mapa 1
61 [Tepecedenue cdepsl U mapa ¢ mIockocTrio. Kacanue mapa u chepsl maockocThio. Bua u n3o0paxeHue mapa 1
62 VYpasuenue chepsl. [Tnomanp chepsl u e€ yacrei 1
63 Cummetpus cdepsl U mapa 1
64 CrepeoMeTrpHueckre 3a1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHUE, CBSI3aHHBIE CO C(epoid U IapoM,

MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO 1
65 CrepeoMeTrpHuueckre 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYKMCIICHUE, CBSI3aHHBIE CO c(hepoii U IapoM,

MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO 1
66 [IpuknagHeie 331291, CBSI3aHHBIE CO chepoii U Imapom 1
67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, BBHIYUCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE TIOI00us 1
68 Pa3znuynbie KOMOMHALIMY TEJ BpaIlleHUs] U MHOTOTPAHHUKOB 1
69 3anauu o Teme "Tena u NTOBEPXHOCTHU BpalieHus " 1
70 3anauu o Teme "Tena u NTOBEPXHOCTH BpalieHus " 1
71 KonTponpHas pabota "Tena 1 moBEpXHOCTH BpalieHus" 1
72 O06bém nununapa. Teopema 06 00bEME IPSIMOTO UIIMHAPA 1
73 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeieI€HHOro nHTerpaia. O0bEéM KoHyca 1




74 [Tnomaan 60KOBOH U MOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpryuecKre 3a/1a4u, CBSI3aHHbBIC C BRIYUCICHHEM 00bEMOB IIMIIMHPA, KOHYCa

76 [Ipuknanueie 3anaun no teme "OOBEMBI U IJIOLIAAN TOBEPXHOCTEN Ten"

77 O0BéM mapa u mapoBoro cexropa. Teopema 06 06sEMe mapa. [Tnomane chepsl. CTepeomeTpuyecKue 3a1auu,
CBSI3aHHbIE C BBIYMCIEHUEM 00BbEMOB 111apa, IAPOBOI0 CETMEHTA U IapOBOTO CEKTOpa

78 [Mpuknanaeie 3anaun mo Teme "OO0BEMBI TN, CBA3aHHBIC ¢ 00BEMOM IIapa U TUIOIAIBI0 C(hEepHI.
CoOTHOIIEHUS] MEKTY TTOMIAISIMU TIOBEPXHOCTEN U 00bEMaMU TTOTOOHBIX TeJ

79 [Tono6HnbIe Tena B mpocTpancTse. Mi3zMenenne o0béma npu mogoouun. CtepeoMeTpuuecKue 3aaun, CBsI3aHHbIC
C BBIYHCIICHHEM 00BEMOB TeJI U TIJIOMIAIEH TOBEPXHOCTEN

80 KonTpomasHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX T

81 JIBmwxenust mpoctpanctBa. OtoOpakenus. J[Bmwkenns u paBeHcTBO (uryp. OOmme cBONCTBa IBIKECHUN

82 Busr anKeHI:H?I: napauieIbHBIA IEPEHOC, IICHTpaIbHAs CHMMETPHS, 3epKaJIbHAsI CAMMETPHS, TIOBOPOT
BOKPYT MPSIMOU

83 [IpeobpazoBanus nomoous. [psimast u cepa Ditnepa

84 ['eomeTpuueckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padoTa "BekTops! B mpocTpancTse"

86 O6o6matomee nmoBropeHue 11 moHsTHII 1 MeTO0B Kypca reomeTpun 10—11 kmaccoB, cucremMaTu3anus
3HaHuil: "[lapasyienbHOCTh MPSAMBIX U TIJIOCKOCTEN B MpOCTpaHcTBe"

87 O6o6matomee moBropeHue 11 moHsTHii 1 MeTo0B Kypca reomeTpun 10—11 kmaccoB, cucremaTu3anus
3HaHuil: "BekTopsl B nmpocTpancTse"”

88 O6o6maromniee noproperue 11 nonstuii u MmeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTH3anus
3HaHuil: "BekTopsl B nmpocTpaHcTee"

89 O6o6maromniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus
3HaHuil: "O0beM MHOTOTpaHHUKA"

90 Oo6o6maromniee noroperue 11 nmousTuit 1 MeTo0B Kypca reomerpun 10—11 knaccoB, cucreMaTu3ays
3HaHuil: "O0BbeM MHOTOTpaHHHUKA"

o1 Oo6o6maromiee noroperue 11 nonstuit u MeTo10B Kypca reomerpun 10—11 knaccoB, cucteMaTH3ays
3Hanuil: "Ilnomaan noBepxHoCcTH U 00BEMBI KPYTJbIX Te"

92 Oo6o6m1aromiee moroperue 11 nmoHsTuit 1 MeTo 0B Kypca reomerpun 10—11 kaaccoB, cucteMaTH3ays




3Hanwmii: "Tl1o1maam NoBepXHOCTH U 00BEMBI KPYTIIbIX TN

93 Hrorosas koHTpoJibHas paboTa 1
94 Hrorosas koHTpoJbHas paboTa 1
95 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN
9% Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX UHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUHU 1
97 Hcropus pasBUTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUHU 1
98 Hcropus pasBUTHs CTEPEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHXKEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTUH 1
99 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUHU 1
100 Hcropus pasBUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHXKEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI 1
101 HcTopust pa3BUTHS CTEPEOMETPHUN KaK HAYKH U € pOJIb B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI 1
102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B pA3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

MaremaTtuka:anredpa v Hayajla MaTEMaTUYECKOI0 aHalln3a, FEOMETPUSI.
I'eomerpus 10-11 kn. JI.C.Atanacsan, B.®@.byry30B u
npyrue.M.:IIpocsemienne

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

N3yuenne reomerpun B 10-11 knaccax.C.M.Caaksin,B.®.byty30B

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

resh.edu.ru



