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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBnsieTcss ofHUM U3 0a30BbIX KYpCOB Ha YPOBHE CpEIHEro OOIIEro
00pa3oBaHUsl, TaK KaK 0OECIEYMBAET BO3MOXHOCTh M3YUEHHUS TUCIUIUIMH €CTECTBEHHO-
HAay4YHOW HAIIPaBJICHHOCTH U MPEIMETOB I'YMAHUTAPHOrO HUKIA. [IoCKOIBKY Jorndeckoe
MBIIIUICHUE, (QopMHUpyeMoe MOpH H3YUYCHUH OOyYalolUMHUCS TOHSTUUHBIX OCHOB
FeOMETPHUM, TPH JOKA3ATEIBCTBE TEOPEM H IMOCTPOCHUM LEMOYKH JIOTMYECKUX
YTBEPKACHUN MPU PEUICHUU I'€OMETPUUYECKUX 3a7a4, YMECHHE BbIJIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIOJIB3YIOTCS MPHU PEUICHUM 33Ja4 €CTECTBEHHO-HAYYHOTO
[[MKJIa, B YaCTHOCTH (PU3UYECKUX 3a]ay.

[ens ocBOeHMS TporpamMmbl yaebHOTO Kypcea «['eomerpus» Ha yriayOn€HHOM ypOBHE
— pa3BUTHE UHANBUYTBHBIX CIOCOOHOCTEH 00 YyJArOIINXCS TPH N3YICHUH TEOMETPHUH, KaK
COCTaBJISIIONIEH TpeIMeTHON obOnacTu «MaremaTtnka 1 nHGOPMATHKAy Yyepe3 o0ecTieueHne
BO3MOYXHOCTH MPUOOPETECHHS M UCIIOJIB30BAHUS 00JIee TIyOOKHUX T€OMETPUIECKUX 3HAHUN
U JCUCTBUHN, CHEUNU(PUYHBIX TEOMETPUH, ¢  HEOOXOAUMBIX Il  YCHEIIHOTO
npodeccruoHanTbHOr0 00pa30BaHMs, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopureTHbIMU  3alayaMu  Kypca TE€OMETpUM Ha YIIyOJIEHHOM  YpOBHE,
pacCIIMPSAIONIMMU U YCUIUBAIOIIUMU KypC 0230BOT0 YPOBHSI, SIBISIFOTCS:

pacliMpeHre IMPEJICTABICHUS O TE€OMETPUM KaK YacTU MHUPOBOU KYJIBTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUH C OKPYKAIOIIIIM MUPOM;

dbopMuUpoBaHUE TPEACTABICHHS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJEISIX, MO3BOJSIONIMX ONHUCHIBATh W H3y4aThb pa3HbIC SIBJICHHUS
OKpY>Kalolller0 MHpa, 3HAHUE MOHATUHWHOIO ammapara no pasjaerny «CrepeomMeTpus
y4eOHOT0 Kypca reoMeTpHH;

dbopMupoBaHUE yMEHHUS BIIAJIETh OCHOBHBIMH TOHSTHUSMU O MPOCTPAHCTBEHHBIX
dburypax v uXx OCHOBHBIMH CBOWCTBaMH, 3HAHUE T€OPEM, POPMYII U YMEHUE UX IPUMEHSATD,
YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 33714,

dbopMupoBaHUE YMEHHUS PAcO3HABAaTh Ha YEPTEKax, MOJEIAX U B peajbHOM MHUPE
MHOT'OTPaHHUKH U T€Ja BpallEHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJEIH;

dbopMUpOBaHUE TOHMMAHUA  BO3MOXHOCTH  AKCHOMAaTUYECKOrO0  TOCTPOCHUS
MaTEMaTUYECKUX Teopud, (OpPMHpPOBAHHE T[MOHUMAHUSA POJIM AKCUOMATUKU TIpU
MIPOBEAEHUN PACCYKICHU;

dbopMUpoOBaHUE YMEHHUSI BIAJETh METOJIAMU JOKA3aTEIbCTB U aJITOPUTMOB pELICHUS,
YMEHUSI UX MPUMEHSTh, MPOBOJAWUTH JI0KA3aTEIbHBIE PACCYXKICHUS B XOJI€ PELICHUS
CTEPEOMETPUYECKUX 3aJlad M 3a/Jad C MPaKTHYECKUM CojepkaHueM, (GopMupoBaHue
MpEACTaBICHUs] O HEOOXOAUMOCTH JOKAa3aTeNbCTB MPU OOOCHOBAHUM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM AKCUOMATHUKHU B MPOBEACHUU AEAYKTUBHBIX PACCYKICHUN;

pa3BUTHUE U COBEPIICHCTBOBAHWE WHTEJJICKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaromuXcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUUHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUYECHUIO T€OMETPUH;



dbopmupoBanue GyHKIIMOHATHHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX TMOHATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYalMsIX M TPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB,
IIPOSIBJIICHUSL 3aBUCUMOCTEM U 3aKOHOMEPHOCTEW, MOJCIMPOBAHUS PEATbHBIX CUTYAILUH,
MCCIIEIOBAHUS TIOCTPOEHHBIX MOJIEIIEH, HHTEPIPETAIIMU MTOJIYUYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEp)KAaTEeIbHBIMU JUHUSIMU yueOHOro Kypca «['eomerpusi» B 10-11
kJaccax sBisitorcs: «lIpsiMble U TIOCKOCTH B MpOCTpaHCTBE», « MHOTrOrpaHHukny, «Tena
BpalieHus», « BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUIMM,
peJeBaHTHBIMU T€OMETpUM Ha YriayOnéHHoMm ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCHUTCS KO BCEM COJIepKaTelIbHbIM JIMHUSIM Y4eOHOro kypca, a (opMHpOBaHUE
JIOTUYECKUX YMEHUM pachpeiesieTcsi HE TOJBKO IO COAepKaTeIbHBIM JTUHUSM, HO U IO
rogam oOyuenus. ConepkaHue 00pa3oBaHMUs, COOTBETCTBYIOIEE IPEIMETHBIM
pesyinbTaTaMm ocBoeHuss PenepanbHON paboyeil mporpaMMebl, pacrpeaeNEHHbIM 0 rojgam
o0yueHUsl, CTPYKTYpUpPOBAHO TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
IPUHIIMIHATBHBIM BOIIpOcaM 00yyaroluecs oOpanaiuch HEOJHOKPATHO. DTO MO3BOJISET
OpraHu30BaTh OBJIAJICHUE T€OMETPUUECKUMHU MOHITUSIMH U HaBbIKAMU MOCIEA0BATEILHO U
MOCTYMATEIbHO, C COOJIIOIEHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh
B OOLIYIO CUCTEMY F'€OMETPUUECKUX PEICTABICHNI 00yUarOINXCs, pACILIUPSA U yTIITyOsis
e€, o0pa3ys IpOYHbIE MHOXECTBEHHBIE CBSI3H.

[lepexon k U3yYEHUIO FEOMETPUU Ha YTITyOJEHHOM YPOBHE MO3BOJISIET:

co3nath yciaoBus s AuddepeHnmanur 00ydyeHus, TOCTPOSHUS] UHAUBUYATbHBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEeYHUTh YINIyOJIEHHOE H3yYE€HHE TEOMETPUU Kak
cocTaBJIsIIOLIEH yueOHOro npeamMera «MaremaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K MPOJIODKEHUI0 H3YYEHUS MATEMAaTUKU C Y4ETOM
BbIOOpa Oyaymied mnpodeccun, oOecrneunBas NPEEMCTBEHHOCTh MEXKIY OOIUM U
npodeCCUOHANILHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpus» Ha yriay0iaéHHOM ypoBHE oTBOAUTCS 204
yaca: B 10 kmacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeZienio).

COJAEP KXAHME OBYUYEHUA
10 KJJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATUA CcTepeoMeTpuu. Touka, npsmas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 06 aKCHMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HHUX.

B3zaumMHOe  pacrnonokeHne - IpsAMBIX B MPOCTPAHCTBE:  IMEPECEKAOLIHUECH,
napajuielibHble M CKpelluBaromuecss mnpsimble. [Ipu3HaKu CKpEMIMBAIOLIMXCS MPAMBIX.



[TapannenbHOCTE NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IAPAIUICIBHBIE INPSIMBIE B
IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX IPAMBIX, MAPAIIIEIBHOCTh MPSIMOM MU IIJIOCKOCTH.
[lapamnenbHoe M LEHTpaJlbHOE MPOEKTHpPOBaHHE, H300pakeHue ¢uryp. OCHOBHbBIE
CBOMCTBa TapallIeIbHOTO MpoeKkTUpoBaHus. M3o0paxkenue ¢uryp B mapaisienbHOU
IIPOEKIMHU. YTJIbI C COHAIIPABICHHBIMUA CTOPOHAMU, YTOJI MEXKAY IIPSMBIMU B IIPOCTPAHCTBE.
[TapajuteIbHOCTD  IIOCKOCTEMN: MapajulelIbHbIE IUIOCKOCTH, CBOWCTBA ITapajlICIbHBIX
wiockoctei. Ilpocreifline nNpocTpaHCTBEHHbIE QUIYpPhl Ha IUIOCKOCTH: TETPadJIp,
rapajijIeIeUIe ], IOCTPOCHUE CEYECHUM.

[lepneHAUKYAAPHOCTh NOPSIMOM U IUIOCKOCTH: MEPHNEHIUKYJISPHBIE TMpsSMbBIE B
IIPOCTPAHCTBE, MpPsAMBIC IApPAJUICIbHbIE U IEPIEHAUKYJSPHbIE K IUIOCKOCTH, IPU3HAK
NEPIIEHAUKYJISIPHOCTU MPAMON M IUIOCKOCTH, TEOpeMa O MPSIMOU IEPHEHIAUKYIISPHOU
10cKOCTU. OpPTOrOHaIbHOE NIPOECKTUPOBaHUE. [IepIeHINKYISAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHHE OT NPSIMOW JO IUIOCKOCTH, MPOEKUUsS QUTrypbl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NPU3HAK NEPIECHAUKYISIPHOCTH JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYJIISIpaXx.

Yrael B ONPOCTPAHCTBE: yIroJl MEXAY HPSAMOM MU IUIOCKOCTBIO, IBYTPAaHHBIN YIOJI,
JIMHEWHBIA YroJl IBYTPaHHOTO yriia. TpéxrpaHHblii U MHOrorpaHsbie yriel. CBoHCTBa
IJIOCKAX YIJIOB MHOIOTpaHHOro yriia. CBOWCTBa IUIOCKMX M JABYI'PAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJISI TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buapel MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsiMasi U HaKJIOHHas MpU3Mbl, 0OKOBas U MOJIHAs MOBEPXHOCTh pu3Mel. [lapannenenunen,
NPSAMOYTOJIBHBIN TapajuIeNIeIMIE] U €ro cBoicTBa. Kpardaiiine ImyTH Ha MOBEPXHOCTH
MHororpanHuka. Teopema Ditnepa. [IpoctpancrBennas teopema [ludaropa. [lupamunga: n-
yrojibHas MUpaMuja, MpaBuibHasA U yceu€HHas nupaMubl. ColicTBa pédep U OOKOBBIX
rpaHed NpaBUIbHOM nupamuabl. [IpaBuibHBIE MHOTOTPAaHHMKH: IPAaBWIbHASA IpU3Ma U
paBUJIbHAs MUPAMUJA, TpaBUIIbHAS TPEYTOJIbHASI TUPaMUAa U PAaBUIIbHBIN TETPA3IP, KyO.
[IpencraBnenune 0 NpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3AP, AOAECKAdAP U UKOCABAP.

Boeluucienne »1eMEHTOB MHOIOIPaHHUKOB: pEOpa, AauaroHanu, yrisl. [lmomans
OOKOBOI MOBEPXHOCTH U TMOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOMIAb OCHOBAaHHIA,
TeopemMa 0 OOKOBOU MOBEPXHOCTH TpsiMoi Tipu3Mebl. [lmomans GOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIBHOU IMMPAMUABI, TEOPEMA O IUIOIIAN YCEYEHHOM ITUPAMHUIBI.

CumMeTpus B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU IIPABUIIBHBIX MHOTOIPAHHUKOB.
CumMeTtpus B IMpaBUIBHOM MHOTOTPaHHUKE: CHMMETPHUS Mapajuiejenuinena, CUMMETPUs
IIPAaBWIbHBIX [IPU3M, CHMMETPHS ITPABUILHON MUPAMU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, [JIMHA HEHYJIEBOI'O BEKTODA,
BEKTOPBI KOJIJIMHEAPHBIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. J[€MCTBUS C BEKTOPAMU: CIOKEHHUE M BBIYMTAHUE BEKTOPOB, CyMMa



HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIOKEHUS BEKTOPOB.
CBoiicTBa YMHOXEHHUSI BEKTOpa Ha uuciio. [loHsTue komruianapHeie BEKTOpHI. [Ipu3Hak
KOMIUIAaHApHOCTH TPEX BEeKTOpoB. lIpaBwiio mapamnenenunena. Teopema o pa3iokKeHUU
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpam. [IpsmoyronpHas cucrema KOOpAWHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBsi3b MEXAY KOOpAMHATAMH BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI MEeXAy BekTopamu. CKansipHOE NpOU3BEICHHE BEKTOPOB.

11 KIJACC

Tena Bpamenust

[loHsATHA: UUIUMHAPHUYECKAs] TOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, ChepruuecKas
MOBEPXHOCTH, 00Opasyromue moBepxHocTei. Tena BpaleHus: IWIHHAP, KOHYC, YCEUYEHHBINA
KOHyC, cdepa, map. BzaumHoe pacnonoxeHue c@epbl M IUIOCKOCTH, KacaTejabHas
IUIOCKOCTH K cepe. M300paxkenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTka MUIMHIpPA U
koHyca. CummeTpus cepsl u mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00BEME MPSIMOYTOIBLHOTO
napayienenunena u cieactsus u3 He€. OObEM NMpAMON U HAKJIOHHOW MPU3MBI, IIWJIUHIPA,
nupaMubl U KoHyca. O0bEM 11apa U IapoBOro CETMEHTA.

KoMOuHanuu Ten BpaieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BrMcaHHas B LUJUHID,
onucaHHas okoso nuwinHapa. Ilepeceyenue cdepsl u mapa c miockocteto. Kacanue mapa
u chepsl MIOCKOCThIO. [lOHATHE MHOTOTpPaHHHMKA, OMHCAHHOTO OKOJIO cdepbl, chepsl,
BIIMCAHHON B MHOT'OTPAHHUK WJIU TEJIO BPAILICHUSI.

[Tnomaas MOBEpXHOCTH MUIIUH]IPA, KOHYCA, TUIoaab cepsl u e€ yacteil. [logoOue B
npoctpancTBe. OTHoleHHe OOBEMOB, IUIONIA/ICH TMOBEPXHOCTEH MOJOOHBIX (uryp.
[IpeoOpazoBanue nomo6us, romoTeTus. Pelienre 3a1a4 Ha MIIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedyeHUMI MHOTOTPAHHMKOB M T BpalICHUS: CEYEHUS IWIMHApPA
(mapasuieNbHO U MEPHEHANKYIISIPHO OCH), CEYeHUs] KOHyca (TapasuiesibHbleé OCHOBAHUIO U
IPOXOJSIINUE Yepe3 BEPIIUHY), CEYCHHS MIapa, METOJbl MOCTPOEHUS CEUYECHH: MEeTO.
CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Onepaunu HajJ BEKTOpamMu. BeKkTOpHOE yMHOXKEHUHE
BEKTOpOB. CBOMCTBa BEKTOPHOrO YMHOXKEHUs. [IpsMoyrospHas cucrema KOOpIHWHAT B
npoctpancTBe. Koopaunarel BekTopa. Paznoxenue Bektopa mo 0asucy. KoopaumHarHo-
BEKTOPHBIM METOJI IIPU PELIEHUN TEOMETPUUYECKHX 3a7a4.

JBUKeHUsA B IPOCTPAHCTBE

JIBwxenus: mpoctpancTBa. OtobOpaxkenus. [[BuxkeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA ABW)KEHUN. BUBI NBUKEHUI: TApaJJIEIIbHBIN IEPEHOC, LIEHTPaIbHAsi CUMMETPUS,
3epKaJibHasi CUMMETpHsI, TIOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust mogodus. [Ipsmas u
chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxnanckoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYYaIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOI'O0 WJIEHA POCCUICKOro OOIeCTBa, MPEACTABICHHE O MaTEeMaTUYECKHX
OCHOBaX (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHUN, TPOLEAYpP T'PaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJIEHCTBOBATh C COILMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUUCKOM T'pakJTaHCKOW HMACHTUYHOCTH, YBaXEHUS K
MPONUIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUAM POCCUMCKUX MATEMAaTUKOB M POCCUUCKOM MaTeMaTHUYECKOM IIKOJIBL,
WCIIOJIb30BaHUE ATUX JOCTIKEHUHN B IPYTUX HAyKaX, TEXHOJIOTUSIX, chpepax SKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CchHOpPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUA, OSTHUYECKOTO TOBEICHUSA, CBA3AHHOTO C MPAKTHUYECKUM
MPUMEHEHHEM JOCTHKEHUN HAYKH U IESITEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTONYUBOTO OyAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAasd JCTETUKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3ajad, PEUICHHH, pacCyX AEHUH, BOCHPHUHUMYHUBOCTH K
MAaTeMaTU4YECKUM aClEKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BOCIUTAHHE:

c(hOpMHPOBAHHOCTh, YMEHHS TNPUMCHSTh MaTeMaTHUECKHE 3HaHUS B HMHTEpecax
310pOBOTO U 0e30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3710POBbIO
(3mopoBOo€ TMTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH W OTAbIXa, peryJspHas
dusnyueckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUEC MPU 3AHATHUAX CIIOPTHBHO-
03JI0POBUTEIBLHOMN AEATEIBHOCTHIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE LEHHOCTHU TPYAOJIIOOUS, MHTEPEC K Pa3IMYHbIM
chepam TmpodeccHOHANBHON ESITENbHOCTH, CBSA3aHHBIM C MAaTeMAaTHKOM © €€
NPWIOKEHUSIMA, yYMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30oBbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPAa30BaHUIO HA MPOTSHKEHUU BCEU IKU3HH,



TOTOBHOCTh K aKTUBHOMY Yy4YacTHUIO B PEIICHUU MPAKTUYECKUX 3a/lad MAaTeMaTH4eCKOU
HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh IKOJOTUYECKON KyJIbTYphI, IOHUMAHHUE BIMUSHUS COIMAIBHO-
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMATBHOM CpPEeJlbl, OCOZHAHKE
rJI00AIBHOTO  XapakTepa HJKOJIOTMYECKUX MpoOJeM, OpHUEHTAllMs Ha MPUMEHEHHUE
MaTEeMaTUYeCKUX 3HAHUM JUIs pEeHIeHus 3aJad B 00JIaCTH OKpYXalolled Cpelbl,
IUTAHUPOBAHUE TOCTYNKOB M OILIEHKHM MX BO3MOXHBIX IMOCJEICTBHM ST OKpY>Karolen
Cpenpbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHWE MAaTeMaTHYCCKOW HAyKH Kak
cephl YeI0BEUECKOW NEeATEIbHOCTH, ITANoB €€ Pa3BUTHUS M 3HAYMMOCTH JJISl Pa3BUTHUS
UBUJIU3ALIMK, OBJIAQJICHHE S3BIKOM MAaTE€MaTUKH WU MaTEMaTUYeCKOW KyJIbTYypoll Kak
CpPEACTBOM MTO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISATh MPOSKTHYIO U UCCIIEA0BATEIhCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MAaTEMAaTUUECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIYy MOHATUSAMH, (OPMYIHUPOBATH OMNPEACIICHUS TMOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHbIA MPU3HAK KiIacCU(UKALMKU, OCHOBAHUS JJisi 000OIEHUS U
CpPaBHEHHUSI, KPUTEPUU MPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATH, (POPMYTUPOBATh U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIbHbIE, €IMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIC;

BBIABJISAITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOPEYUS B
dakTax, TaHHBIX, HAOTIOJACHUSX U YTBEPKICHUSAX, MPEJIaraTh KPUTESPHUH JIJIST BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTHUBOPEUHIL;

JIeJaTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX U MHIYKTHUBHBIX
YMO3AaKIIFOUEHHM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMAaTHYECKUX YTBEPKICHUU
(OpsiMble ¥ OT MOPOTHUBHOTO), BBICTPAMBATH apPryMEHTAIMIO0, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKCHUS U BHIBOIBI;

BBIOMpATh Croco0 permieHust y4eOHOW 3ajmaun (CpaBHUBATH HECKOJIBKO BapHUAHTOB
perieHus, BbIOMpaTh HaWOOJIee MOAXOAIINN C y4ETOM CaMOCTOSITENIbHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbCKue AeHCTBUA:



UCIOJIb30BaTh  BOIMPOCHl  KaK  MCCIENOBATEIbCKAA  HMHCTPYMEHT  TO3HAHUA,
dbopMyIHpOBaTh BOMPOCH], (PUKCHUPYIONIME TPOTUBOpPEYHE, MPOOJIeMYy, YCTaHABIMBATH
UCKOMOE | JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIIUI0, MHCHHE,

MPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HWCCIEAOBAHHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHuyecKoro oOOBeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO  (pOpMYyJIHMpPOBaTh O0OOOIIEHHS W BBIBOJBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOCHUSI, HCCIIEIOBAHUS, OILIEHUBATh JOCTOBEPHOCTH IOIYYEHHBIX
pe3yIbTaTOB, BHIBOJOB U 0000IIECHMUI;

IPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTUE IMpolecca, a TaKXKEe BbIIBUTATh
MPEANOJI0KEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH IePUIMTHI HHPOpMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOMPOC U
JUTSL pelleHus 3a]1auu;

BBIOMpATh WHGOPMAIIMI0 M3 WCTOYHHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W HMHTEPIPETHPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIAOB U (HOpM
PEICTaBICHHUS,

CTPYKTypHUpOBaTh WHGPOPMAIMIO, TMPEACTAaBIATH €€ B Pa3IMYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHWBATh HANEKHOCTh WMH(OPMALMK IO CaAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHHBepPCAJIbHbIE YUeOHblIe AelicTBUSA

OO0menue:

BOCIIPHHUMATH U (DOPMYITUPOBATH CY>KICHUS B COOTBETCTBHH C YCIOBUSMU H LEISIMU
o0IIeHus, ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MMCHMEHHBIX
TEKCTaX, /JaBaTh MOSICHEHUS 1O XOJy pelIeHHs 3aJayl, KOMMEHTHPOBAThH IOJyYEHHBIH
pe3yJbTar;

B X07Ie 00CYX/I€HUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYk/1aeMOW TeMBI, TPOOIIEMBI,
pemaeMoi 3a/1a4yM, BBICKA3bIBaTh WJEH, HAllCJIEHHbIE HA TIOMCK PEIICHUs, COMOCTABIATh
CBOU CYXKJICHUS C CY)KJIEHHSIMHU JPYTHX YUaCTHHKOB JMAJIOra, OOHAPYKHUBATh pa3uune U
CXOJCTBO TMO3UIMHA, B KOPPEKTHOH QopMe QOpMyIHpoBaTh pa3HOIIACUSA, CBOH
BO3PaXCHHUS;

NPEJICTABIIATh PE3yIbTaThl PEIICHHS 33/1a4H, SKCTICPUMEHTA, UCCIICIOBAHMSI, IPOEKTA,
CaMOCTOSITENIbHO BBIOWpPATh (opMaT BBICTYIUIGHHS C YYE€TOM 3a/ad Mpe3eHTaIllud |
0COOEHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIE YHUBepPcaJbHbIEe YUeOHbIE NeliCTBUSA
Camoopranuszanus:



COCTaBJIATH IIJIaH, AJITOPUTM PELICHUs 33J]a4l, BHIOMPATh CIIOCO0 PELIEeHUs ¢ y4ETOM
UMEIOIINXCS  PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb H
KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJ/Ib, SMOIIMOHAIbHBIN HHTEJJIEKT:

BJIa/IETh HAaBBIKAMU II03HABATEJIBHOM peQrueKkcuyu Kak OCO3HAHHUS COBEPIIAEMBIX
JNCHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, MX pPE3yJbTaTOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLiecca U pe3yJibTaTa pelieHrss MaTeMaTUYECKOM 3a1auu;

PEIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOHUKHYTh IIPU PEIICHUHU 3a]1a4l, BHOCUTh
KOPPEKTUBBI B JAESITEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHbBIX, HaWJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCJIOBUAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUSI WIIM HEJIOCTHXKEHUSI pe3yJIbTaTOB JESTEIbHOCTH, HAXOIUTh OMIMOKY, aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMATh W KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHUYaIbHOU pabOThI
U pellieHnr y4eOHbIX 3a7a4, IPUHUMATh LEIb COBMECTHOM I€SITEIbHOCTH, TUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM paboThl, pacnpenensTh BUIAbl padoOT, JOroOBapUBATHCA,
00CYyKJ1aTh MPOIECC U Pe3yJIbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TIPYNNOBBIX (opMax paboTsl (0OCyxkJaeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBD» M WHBIE), BBITIOIHATH CBOIO YacTh Pa0OTHl U KOOPAMHUPOBATH CBOH
NEUCTBUS C IPYTMMHU YJ€HAMU KOMaH/bl, OL€EHUBAaTh KauyeCTBO CBOEro BKJIaJa B OOIIMIA
IPOAYKT MO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHS.

INPEJMETHBIE PE3YJIBTATHI

K koniy 10 kiacca oO0yvaromuics HayYuTCs:
e CBOOOIHO OMEpPUPOBATH OCHOBHBIMH MOHITHAMH CTEPEOMETPHUM MPH PEIIEHUH 3a7a4 U
IPOBEJCHIUHN MaTEeMaTHIECKUX PACCyKICHUH;
e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH U CIEC/ICTBUS U3 HUX IIPU PELHICHUH T€OMETPHUUECKUX
3ajad;
e KIAacCCU(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;
e CBOOOIHO OMEpPUPOBATH MOHATUSAMHM, CBS3AHHBIMH C yIJaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MKy NMPSMOU U TNIOCKOCTBIO;
e CBOOOIHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOI'paHHUKAMU;
e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IIpU3Ma, NUPAMUJA,
PSIMOYTOJIbHBIN TTapalIeNienuIe 1, Kyo);
e KJIACCU(PHUITMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIsl KJIacCU(UKAIIHH;
e CBOOOJHO OINEpPUPOBATh NOHATHUSMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOTPaHHHUKOB
IUIOCKOCTBIO;



e BBINOJHATH MapajljielIbHOE, HEHTPAJIBLHOE U OPTOTOHAIBHOE MPOESKTHUpOBaHUE (PUryp Ha
IUIOCKOCTh, BBITIOJIHITH N300paxeHus: (pUryp Ha TIOCKOCTH;
e CTPOWTH CEUECHHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJAMH, BBITIOJHATH (BBIHOCHBIC)
IUTOCKHUE YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BU CBEPXY, COOKY, CHU3Y;
e BBIYMCIISITH IUIONMIAAM  TOBEPXHOCTEM MHOTOTPAaHHUKOB (IpU3Ma, MHPaMHIIA),
re€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYIT;
e CBOOOJHO OMNEPUPOBATH MOHATHUSIMHU: CHMMETPHUSI B MPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI;
e CBOOOJHO ONEPHUPOBATH MOHSATUSIMU, COOTBETCTBYIOIUIUMHU BEKTOpPaM M KOOpJAMHATAM B
IPOCTPAHCTBE;
e BBITNIOJIHSATH IEUCTBUS HaJl BEKTOPAMH;
e pemaTh 33JaYd HA JI0Ka3aTeIbCTBO MATEMATHUYECKHX OTHOIICHWUH M HaXOXKICHHUE
re€OMETPUYECKUX BEJIUYHH, IPUMEHSS] U3BECTHBIE METO/IbI IIPU PEUICHUU MAaTEMaTUYECKUX
3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;
e TPHUMEHATH MPOCTEHINNE MPOTPaAaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUIECKHX 3a7aY;
e U3BIIEKATh, MPEOOPA30OBHIBATH U HHTEPIIPETUPOBATH MH(OPMAIIMIO O TPOCTPAHCTBEHHBIX
TeOMETPHUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX;
e TPHUMEHATH MOJYUYCHHBIC 3HAHMS HA MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH PEaIbHbIC
CUTyalliu, TPUMEHATh U3yUeHHBIC MIOHSATHUS B MIPOLIECCE MOMCKA PEIICHUSI MaTeMaTHIECKH
chopMyIMPOBAHHOM MPOOIEMBI, MOACINPOBATH PeaTbHbIC CUTYAIIMHU Ha SI3bIKE TEOMETPHH,
UCCIIEJIOBATh TMOCTPOCHHBIE MOJETH C HCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATUNH U
TeopeM, ammapara anreOpsl, penarh NpakKTUYECKUe 3a/Jadu, CBA3aHHBIE C HaXOXKICHUEM
T€OMETPUUECKUX BEIUYUH;
e UWMETh IPEJCTABICHNUS 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUN KaK COCTAaBHOM 4acTH
dyHIaMeHTa pa3BUTHS TEXHOIOTHIA.

K koniy 11 kiacca oOyvaromuiics HayYuTCs:
e CBOOOJHO ONEPHPOBATH MOHATHIMH, CBI3aHHBIMU C IUIUHAPUIECKON, KOHHUECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI TOTyUEHUS;
e OINEPHUPOBATH MOHATUSIMH, CBA3AHHBIMU C TEJIaMU BpAILICHUS: LUJIUHAPOM, KOHYCOM,
cdepoii u mapom;
e pacmo3HaBaTh Teja BpauleHus (IHUIMHAP, KOHYC, cepa U map) U OObSICHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;
e KJIaccU(pUIMPOBATH B3aUMHOE PACTIONOKEHHE CHephl U TIOCKOCTH;
e BBIYUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpalleHUs, 00bEMBI U
IUIOIIA/I TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpPAILIEHUS, T€OMETPUUYECKHX Tell C
npuMeHeHueEM GhopMyT;



e CBOOOJHO ONEPUPOBATH MOHITHUIMH, CBI3AHHBIMUA C KOMOWHAIIMAMH TEJl BPAIICHHS U
MHOTOTPaHHUKOB: MHOTOT'PAHHHK, BIIMCAHHBIN B c(hepy ¥ OMUCAHHBIN 0KO0JIO chepsl, cdepa,
BIIMCAaHHAs] B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS;

e  BBIUHCIATH COOTHOIICHUS MEXIY TUIONIAISIMK MTOBEPXHOCTEH U 00BEMaMU TI0I0OHBIX
TEN,

e m300pakaTh H3y4yaeMmble (HUTYpBI, BBIIOJHATH (BBIHOCHBIC) IIJIOCKHE YEPTCIKU W3
PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYp: BHUJI CBEpPXY, COOKY, CHU3Y, CTPOUTh CEUCHHS Tel

BpallCHUS;
e  U3BJIIEKATh, UHTEPHpPETUpOBaTL W TIpeoOpa3oBbiBaTh  HUHOpMAIUMIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEACTABICHHYI0 Ha 4YepTekax u
PUCYHKaX;

e CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTRBE;

e  BBINOJHATH ONIEPALIUM HAJl BEKTOPAMH;

e 3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;

e pemaTh TEOMETPUUYECKHE 3aJjlayd Ha BBIYUCJIICHUE YIJIOB MEXIY TMPSIMBIMU H
MJIOCKOCTSIMH, BBIUYHMCIIEHUE PACCTOSIHUM OT TOUKH J10 TUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1a MPU PEIICHUU;

e CBOOOJIHO ONEPUPOBATH MOHSATUIAMH, CBI3AHHBIMU C ABMYKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUXKCHUM,

e BBINOJHATh HM300PAKEHUST MHOTOTPAHHUKOB M TeJI BpAIlCHUS NPU MNapauieIbHOM
nepeHoce, LEHTPAIbHOM CHMMETPHUH, 3€pKaJbHOM CUMMETPUU, MPHU MOBOPOTE BOKPYT
npsiMOM, TpeoOpa3zoBaHus 000U,

e CTPOUTH CEYCHUSI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS IUIIMHIpa (MapaiieabHO
U TEPHEHUKYJISIPHO OCH), CEYEHHUs KOHyca (MapasuiesibHble OCHOBAHUIO U MPOXOJSIIINE
yepe3 BEPILNHY), CEUCHHUS 11apa;

e HCIOJB30BaTh METOAbl MOCTPOCHUS CEUYCHHIl: METOJ CJIEAOB, METOJI BHYTPEHHETrO
MPOEKTUPOBAHMUS, METO IIEPEHOCA CEKYIIEH TIIOCKOCTH;

e JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKICHUS;

e TMPUMEHATH TEOMETpUUECKHE (AKTHI [JI PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MpEANOoIararoluX HECKOJbKO IIaroB PEIICHUS, €CIIA YCIOBUSI TPUMEHEHUS 3a1aHbI B SIBHOM
U HEeSIBHOM (opme;

e pemiaTh 3aJa4d Ha JIOKA3aTeJIbCTBO MATEMAaTHUUYECKUX OTHOIICHUN U HaXOXJCHHE
reOMETPUYECKUX BEJIUYUH;

e TMPUMEHATH MPOTrpaMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH
pPELIEHUH CTEPEOMETPUUECKUX 3a]1a4;

e TMPUMEHATH TOJYYCHHBIC 3HAHMUS Ha MPAKTHKE: CpaBHUBATh, aHAJIU3UPOBATH U
OIICHMBATh peaJIbHbIC CUTYAIUH, IPUMEHATh U3YUYCHHBIC MOHITHUS, TEOPEMBI, CBONCTBA B
mpoliecce  MOWCKa  PEIICHHs  MaTeMaTH4ecKd  CHOpMyITMpOBaHHOM  MPOOJIEMBI,
MOJENUPOBATh pEalbHbIE CUTyallUH Ha S3bIKE T'€OMETPUHU, UCCIEN0BATh MOCTPOCHHbBIC



MOJIENIA C HWCIOJIh30BAHUEM TE€OMETPUYECKUX TOHATHH M TeopeM, arrmapaTta aiareOphl,
pelarh MpakKTUYECKUE 3a1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEIUYMH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX 3TaMax pa3BUTHUS T€OMETPHUH KaK COCTAaBHOM YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuyecTBO 4acoB 3J1eKTp0HHLIe
Ne HaumeHoBaHue pa3genos u TeM
Konrtpoanueie | Ipakrtuyeckue | (HuppoBbie)
n/n | nporpaMmbI Bceero
paboThI paboThI oOpa3oBaTesibHbIE
pecypchl
1 BBenenne B crepeoMeTprio 23 1
) B3aumHoe pacnonoxeHue npsmbix 6 |
B IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U 8
IJIOCKOCTEMN B MPOCTPAHCTBE
4 [epreHAUKYIAPHOCTD IPSMBIX H 25
IJIOCKOCTEN B IIPOCTPAHCTBE
5 VYrisl ¥ paccTosIHUS 16 1
6 MHoOrorpaHHuKu 7 1
7 Bexrops! B mpocTpaHcTBE 12
g [ToBTOpeHue, 0600IICHNE U 5 )
cHUcTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
INPOITPAMME
11 KJIACC
KoaunyecTBo yacoB DJIEKTPOHHBIE
Ne HaunmeHoBaHMe pa3feJioB U
Konrpoabnsie | Ipakrtuyeckue | (uupposbie)
n/m | TeM NPOrpaMMBbI Bcero
padoThbI padoThI o0pa3oBaTeJibHbIE
pecypchl
1 AHanuTHYeCKasi TeOMETPHUs 15 1
) [ToBTOpeHue, 00o0IIEHUE U r |
cHUcTeMaTH3alMsl 3HAaHUH
O0BEM MHOTOTpaHHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Inowmaay noBEpXHOCTH U 9 |
00BEMBI KPYTIIBIX TEI
6 JIBroxeHHst 5 1
. [ToBTOpeHue, 0000IIEHHE U 17 )
cHUCTeMaTHu3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 2 0
INPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTtposbHble
padoThI

IpakTuyeckue
padoThI

Jara
H3y4eHHs

DJIeKTPOHHbIE
undposble
oOpa3oBareJibHbIE

pecypcbl

OCHOBHBIE TIpaBHJIa
HU300paKEHHS Ha PUCYHKE
TUTOCKOCTH, TapaJlleNIbHBIX
MPAMBIX (OTPE3KOB), CEPEANHBI
oTpe3ka

[TonsATHS cTEpEOMETPHH: TOUKA,
npsiMasi, TIOCKOCTb,
npoctpaHcTBo. OCHOBHBIE
npaBuiIa n300pakeHus Ha
PHCYHKE IIOCKOCTH,
HapaJuIeTIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHEI OTpe3Ka

[TonsTHA: nepecekarouecs
TUTOCKOCTH, TIEPECEKAIOIIHECs
npsiMast ¥ II0CKOCTh;
MOJIyIPOCTPAHCTBO

[MowusiTus: nepecekaroruecs
MIIOCKOCTH, TIEPECEKAIOIIHECS
npsAMas U MII0CKOCTb;
MOJYIPOCTPAHCTBO

MHOTOrpaHHUKH, H300paKeHUE
MPOCTEMIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX OOBEKTOB

MHororpaHHuKH, H300pakeHue
IPOCTEHIINX
MPOCTPAaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH 1
HEPBbIE CIAEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH 1
HIepBbIe CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIEpBBIE CIECACTBUS U3 HUX.
Crioco0bI 3a/1aHus MIPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE.
O003Ha4YeHMs NPSIMBIX U
IUIOCKOCTEN

10

H300paxeHue ceueHui
MUpaMHU/IBL, KyOa 1 IPU3MBI,
KOTOpBIE IIPOXOAAT Yepe3 UX
pEbpa. N300paxeHne
nepecedeHust OTyYeHHBIX
miockocrel. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI
Pa3HBIMH LIBETaMH




11

N3o0pakeHre ceueHMiA
MpaMuIbl, Ky0a ¥ MpHU3MBl,
KOTOPBIE MIPOXOAAT Yepe3 UxX
pEbpa. N300paxenne
nepecedeHust oIy YeHHBIX
miockocteil. PackpamBanue
MIOCTPOCHHBIX CEUEHUI
pa3sHbIMU LIBETAMHU

12

H3o0paxeHue ceueHuit
MUpaMHU/IBL, KyOa ¥ IPU3MBI,
KOTOPBIE MPOXOAAT Yepe3 Ux
pEbpa. N300paxeHne
nepecedeHust OTyYeHHBIX
mwiockocrel. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI
pa3HBIMHU [IBETAMH

13

N3o6paxkenue ceueHuit
MIpaMuAbl, Ky06a ¥ IPU3MBI,
KOTOpPBIE TIPOXOJIIT Yepe3 UxX
pEdpa. M300paxeHue
NEPeCCUCHUs MOJTYYCHHBIX
miockocTel. PackpamuBanue
[IOCTPOEHHBIX CEYEHU
Pa3HbIMHU IBETaAMHU

14

Mertona cienoB Ajisi HOCTPOCHUS
CeUeHHUH

15

MeTo ciae0B 1is OCTPOCHHUS
ceuenuii. CBoMCTBA
MepecedeH MPSIMBbIX U
INIOCKOCTEH

16

Merona cienoB Ais HOCTPOEHUS
ceuenuii. CBoMcTBa
HepeceveHu NpsSMBIX U
IJTOCKOCTEN

17

[ocTpoenue ceuenuii B
npamuze, Kyoe 1o Tpém
To4kaMm Ha p&bpax. Coznanue
BBIHOCHBIX Y€PTEKEH U 3aMUCh
Iar0B MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
mIpamMuIe, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX Y€PTEXEH 1 3aInCh
maroB MOCTPOCHUA

19

[MocTpoenue ceueHuii B
npamuie, Kyoe 1o Tpém
To4kaM Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MTOCTPOEHUS

20

[Toctpoenue ceuenuii B
mIpamMuze, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue




BBIHOCHBIX qepTemeﬁ " 3aI11MCh
raroB nNoCTpOCHUA

21

[ToBTOpEHHUE IUIAHUMETPHUM:
Teopema 0 IPOIOPLHUOHATBEHBIX
orpeskax. [logodue
TPEYTOJIBHUKOB

22

[ToBTOpEHUE MITAHUMETPUU:
Teopema Menenas. PacyeTsi B
CEYEHUIX Ha BEIHOCHBIX
geprexax. Vctopus pa3BuTus
IUTAHUMETPHUH U CTEPEOMETPUU

23

Konrponsras pabora
" AKCOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnonoxeHue
HPSMBIX B IPOCTPAHCTBE.
CxpemuBaroniyecs npsiMele.
IIpu3Haky CKpeIMBaIOIIUXCS
npsaMeIx. [lapamiensHele
HpsMBbIE B IPOCTPAHCTBE

25

Teopema o CyIIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSAMOil
napajuieJIbHON JaHHOU NpsIMOH,
MpOXOoAAIIeH uepes3 TOUKy
IIPOCTPAHCTBA U HE JIeXkKallel Ha
JTaHHOH IpsiMOi. JIeMMa o
TIepECEeIECHIH TTaPaIIIETBbHBIX
HPSMBIX IIOCKOCTBIO

26

[TapannenbHOCTH TPEX MPSIMBIX.
Teopema o Tpéx mapaIenbHbIX
npsMbIX. Teopema o
CKpCIIUBAIOIINXCA TPAMBIX

27

IMapannensHoe
npoektupoBaHue. OCHOBHEIE
CBOMCTBA NapaJlJIeIbHOIO
NPOSKTUPOBAHUSL.
NzobpakeHne pa3HbIX GUTyp B
HapauIeIbHOM MPOEKINH

28

LenTpanbHas npoekuus. Yo
C COHANpaBJICHHBIMU
CTOpPOHAMH. YTOJI MEXAY
IIPpAMBIMHU

29

3aja4u Ha JOKa3aTEIBCTBO U
HCCIIEJOBAHUE, CBSI3AHHBIC C
PacCIIOJIOXKEHHUEM TIPAMBIX B
HPOCTPAHCTBE

30

ITonsTys: napajiebHOCTh
MPSIMON U IJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
HapajIeNbHOCTHU NMPSMOH U
miockoctu. CBoicTBa
[apaJlyIeJIbHOCTH NIPSIMOU U
IUIOCKOCTH




31

I'eomeTpuueckue 3agauu Ha
BBIUHCIICHHE U JI0Ka3aTeNILCTBO,
CBSI3aHHBIE C MAPAJUIEIIbHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
MPOCTPaHCTBE

32

[Toctpoenue ceuenus,
MPOXOSAIIEro Yepe3 JaHHYIO
HIpAMYIO Ha YepTexXe U
HapajJieIbHOTO APYroi
npsaMoi. Pacuér oTHOLIEHUIH

33

[MapamrenpHas npoeKus,
MPUMEHEHUE JUTS MOCTPOCHHUS
cedyeHnid Kyba u
napaenenumnena. CBoicTBa
napaJuieNenune/ia i IpU3Mbl

34

[TapannenbHbIE MIOCKOCTH.
[Ipu3Haku napauiebHOCTH
JIByX IJIOCKOCTEH

35

TeopemMa 0 napajiieIbHOCTH U
€IMHCTBEHHOCTHU IIIOCKOCTH,
MpOXOoAsIIel uepes3 TOUKy, He
IIPUHAUIEKALTYIO JaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBoiicTBa napasuieIbHbIX
IUIOCKOCTEI1: 0 MapaleIbHOCTH
HPSIMBIX TIEPECCUCHHUS TIPH
MIepECEeUCHUHN IBYX
HapauIeNbHBIX TIIOCKOCTEN
TpeTbel

37

CaoiicTBa napajyieabHbIX
IUTOCKOCTEH: 00 oTpe3Kkax
NapayyieNIbHBIX TMPSMBIX,
3aKJIFOYEHHBIX MEXIY
MapajuIeIbHBIMU IDIOCKOCTSIMU;
0 MepPeCceYeHu  MpsIMoil ¢
JIByMS MapajuieIbHBIMU
IJIOCKOCTSIMHU

38

IToBTOpeHue: Teopema
[Mudaropa Ha mIocKOCTH

39

HOBTOpGHI/IeI TPUTOHOMCTPU
MMPpAMOYTOJIBHOT'O TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIEHOTO
napajuiesenunesa

41

Beruncienue aiauH OTPE3KOB B
KyOe 1 psIMOyTOJILHOM
napauienenumnesie

42

IepnennukynsspHOCTH IPSMON
u wiockoctu. IIpusnak
MEePICHIUKYIIPHOCTH IPSAMON
1 TJIOCKOCTH

43

IleprneHnuKyIspHOCTH IPSIMON
u wiockoctu. ITpusHak




HNEePHEHIUKYISIPHOCTH IPAMON
U INIOCKOCTU

44

Teopema o CyIECTBOBaHHUU H
€JMHCTBEHHOCTHU MPSIMOH,
IIPOXOJIALIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPHEHIUKYISIPHOMN K
IUIOCKOCTHU

45

IInockoctn n
MePIICHIUKYIISIPHBIC UM
[psIMble B MHOTOTPaHHHUKAX

46

IInockoctn n
MEPIICHIUKYIISIPHBIC UM
MpsiMble B MHOTOTPaHHHUKAX

47

[TepnenanKymsp ¥ HAKJIOHHAS.
IMocTpoenne nepneHuKymIspa
13 TOYKH Ha MPSIMYIO

48

[MepnenanKymsp ¥ HaKJIOHHAS.
IMocTpoeHnue nepnesuKyIsipa
13 TOYKH Ha MPSAMYIO

49

Teopema o Tpéx
NepHeHNKYJIIsIpax (npsmast 1
oOpatHast)

50

Teopema o Tpéx
NepIeHNKYJIsIpax (npsmast 1
oOpatHast)

51

VYron mexay
CKPCIIUBAIOIIAMUCS TPSIMBIMU

52

[Mouck nepneH UKy IIPHBIX
MPSIMBIX C TOMOUIBIO
MEPNEHAUKYIIIPHBIX
IJIOCKOCTEN

53

OpToronanbHOE
MPOEKTUPOBAHKE

54

IMocTpoenue ceyenmii Kyoa,
IIPU3MBI, IPABUIILHOMI
MUPAMHJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIMHU

55

[MocTpoenue ceyenmii Kyoa,
[IPU3MBI, IPaBUIILHOM
MIMPaMUABI C TIOMOIIBIO
OPTOTOHAIBEHOM MPOEKINHU

56

CuMMeTpHS B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[TiockocTn cumMMeTpuii B
MHOTrorpaHHUKax

57

IIpu3Hak nepneHuKyISpPHOCTU
IIPSIMOMU U IJIOCKOCTHU KaK
CIIEICTBHE CUMMETPUU

58

[IpaBuibHBIE MHOTOTPaHHUKH.
Pacuér paccrosiHuii oT TOUKH
JI0 TUTOCKOCTH




59

[IpaBuibHBIE MHOTOTPaHHUKH.
Pacuét paccTosiHuil OT TOUKH
JI0 TUTOCKOCTH

60

Cr10co05! OITyCTUTH
NEPIEHANKYIIAPBL: CUMMETPUS,
CJIBUT TOUYKH TI0 MapaiebHON
psIMOi

61

CrBur no HemapayuIeIbHOU
PSIMON, U3MEHEHUE
paccTosiHui

62

KonrposnbHas pabora
"B3anMHO€ pacronoxxeHne
HPSIMBIX ¥ TUIOCKOCTEH B
mpocTpaHcTae”

63

[loBTOpEHUE: Yyroa Mexay
HOpSAMBIMU Ha IUNIOCKOCTH,
TPUTOHOMETPHUS B
IIPONU3BOJIBHOM TPCYT'OJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHue: yron Mexny
CKpEeLIMBAaOUIMMUCS IPSIMBIMU
B IIPOCTPAHCTBE

65

I'eomeTpuueckue meToabl
BBIUUCIICHUS YTIIa MEXKIY
MPSAMBIMH B MHOTOTPaHHHKAX

66

JIByrpanHbIii yron. CBOWCTBO
JMHEHHBIX YTJIOB ABYTPAHHOTO
yria

67

IlepnenaukyisipHele
rockoctu. CBOWCTBa B3aUMHO
HNEePIEHIUKYIIIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak neprneHINKYIIPHOCTH
IUIOCKOCTEH; TeopeMa o NpsMoit
nepecedeHust IBYX MI0CKOCTeN
MEePICHIUKYIAPHBIX TPEThEeH
TUTOCKOCTH

69

IIpsiMoyronbHbII
napajuieNenumes; Kyo;
HU3MEpEHUs], CBOMCTBA
TPSIMOYTOJIEHOTO
napa’suieNnenunesa

70

Teopema o quaroHaIn
MPSIMOYTOJIBHOTO
napaJuiesienuiea u cleJICTBUE
u3 Heé

71

CrepeomeTpuueckue u
NPUKIIA/IHBIE 3a1a4H,
CBSI3aHHBIE CO B3aHMHBIM
PacooKEHHEM TIPSIMBIX U
TUIOCKOCTH




72

IToBTOpEHuE:
CKpEeIUBAIOIIUECS NPSIMBIE,
HapaJuleNbHbIE INIOCKOCTH B
CTaHAAPTHBIX MHOTOTPAHHUKAX

73

[Tapa napanyienbHbIX
IJTOCKOCTEH Ha
CKPETUBAIOIIAXCS MPSIMBIX,
PACCTOSIHUE MEXIY
CKpEIUBAIOIIMMHUCS MPSIMBIMU
B HpOCTI)IX chyauI/mx

74

Paccrosgnue ot Touku 10
IJIOCKOCTH, PACCTOSIHUE OT
MpSIMOM J0 MJIOCKOCTH

75

Brruncnenue paccTosiHui
MEXIy CKPEIINBaIOIIUMUCS
MIPSIMBIMU C TIOMOTIIBIO
MEPIICHINKYIIPHOHN TUIOCKOCTH

76

TpéxrpaHHslii yroi,
HEPABEHCTBA Ul TPEXTPAaHHBIX
yrioB. Teopema [Tudaropa,
TeOopeMbl KOCUHYCOB U CHHYCOB
J171s1 TPEXTPAHHOIO yria

77

DieMeHTHI cheprIecKor
TeOMETPHUHU: T'e0/Ie3NIeCKHe
JUHUU Ha 3emIe

78

Konrponsnas padora "Yrisl u
paccrostHuA"

79

Cucremarusanys 3HaHHUI
"MHOrorpaHHuK U ero
3J1eMeHTHI"

80

IMupamuna. Bugs! nupamun.
IIpaBunbHas nupamuaa

81

[Ipuzma. IIpsimast 1 HaKIIOHHAs
npusMel. [IpaBunbHas npusma

82

[Ipsimoii napauienenunen,
HPSIMOYTOJIEHBIH
napaJuienenumnes, Kyo

83

BeImyKiiele MHOTOTpaHHUKH.
Teopema Ditnepa

84

BeImyKiiele MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBuinbHbIC
U MOy NpaBUIIbHEIE
MHOT'OI'paHHUKHA

&5

KonrponsHas padora
"MHororpaHHuku"

86

[lonsTue BekTopa Ha
IUIOCKOCTHU U B IPOCTPAHCTBE

87

CymMa BEKTOpOB

88

Pa3HocTh BekTOpOB

—_—

89

IIpaBuno napamuienenunena

90

VYMHOXEHIE BCEKTOpa Ha YUCJIO

—_ | =




Pa3znoxenne Bekropa no 6asucy
91 TpEX BEKTOPOB, HE JIKAIIHUX B 1
OJIHOM INIOCKOCTH
92 CxansipHO€ Mpou3BeIeHHE 1
93 Beruncienue yria Mexmy 1
BEKTOPaMH B IIPOCTPAHCTBE
94 [Ipocreiimme 3agauu ¢ |
BEKTOpaMH
95 [IpocTeiiue 3anayuu ¢ |
BEKTOPaMH
96 IIpocreiimue 3anauu ¢ 1
BEKTOPaMH
97 IIpocreiimue 3anauu ¢ 1
BEKTOPaMH
08 O06001eHre U CUCTEMATH3ALMS !
3HAHMH
O06001eHre 1 CHCTeMaTH3aIH
%9 3HaHUH !
100 | Mrorosas koHTpoONMBHAs paboTa 1 1
101 | HUtoroBas KOHTpoOIBHAA paboTa 1 1
102 O00011IeHN e U CHCTeMaTH3aLHS |
3HaHUH
OBULIEE KOJIMYECTBO YACOB 102 6 0
10 ITPOTPAMME
11 KJIACC
N KosuyecTBo yacos Tara DJIeKTPOHHbIE
. Tema ypoka Beero KonTtpoabsnsie | IIpakTHueckmne e — unppossIe
padoThI PadoThI o0pa3oBaTesbHbIE
pecypchbl
IToBTOpEHUE TeMbI
1 "KoopanHaThl BeKTOpa Ha 1
IJIOCKOCTH U B IIpocTpaHcTBe"
IToBTOpEHue TeMbl
2 "CKaJsipHOE TIPOM3BEICHNE 1
BEKTOpPOB"
[ToBTOpEHUE TEMBI
3 "BeluniciieHue yria Mexy 1
BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpEHUE TEMBI
4 "VpaBHEHHE TIPAMOH, 1
Ipoxojsie uepes Ase Touku"
YpaBHEHHE IIIOCKOCTH,
5 HOpMaJb, ypaBHEHHE 1
IUIOCKOCTH B OTpe3Kax
‘YpaBHEHHE IIIOCKOCTH,
6 HOpMaJb, ypaBHEHHE 1
IUIOCKOCTH B OTpe3Kax




BexropHoe mpousBeaeHue

JIuneiiHble HEpaBEHCTBA,
JIUHENHOEe IPOrpaMMUpPOBaHHE

JIuneiiHble HEpaBEHCTBA,
JIMHEHHOE POrpaMMHUPOBaHKE

10

AHanuTHYECKHUE METOMBI
pacuéra yria Mexy IpsIMbIMA
B MHOTOTPaHHHKaxX

11

AHanuTHYECKHE METOABI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTrOrpaHHUKax

12

®dopmyra pacCTOsIHUS OT
TOYKH JI0 TIIOCKOCTHU B
KOOpAMHATax

13

Haxoxxnenue paccrosiHuii ot
TOYKH JIO IUIOCKOCTHU B KyOe

14

Haxoxxnenue pacctosiHuil oT
TOYKH JO0 INIOCKOCTH B
[IPaBWIBHOM NUpaMuze

15

Konrponbnas pabora
"AHanuTtuyeckasi reoMeTpus"

16

CeueHust MHOTOIpaHHUKOB!
CTaHAApPTHBIC MHOT'OTPAHHUKU

17

CeueHnss MHOTOTPaHHHKOB:
METO/I CJIC/IOB

18

CeueHns MHOTOTPaHHUKOB:
CTaHAAPTHBIE IIIOCKOCTH,
HnepeceveHust IpsMbIX U
IIOCKOCTEN

19

HapaﬂﬂeHLHHe IpsAMbIC U
IIJIOCKOCTH: MapaJlJICJIbHbIC
CCUCHUA

20

[TapannenbHble npsMbIE U
IJIOCKOCTH: Pacy€T
OTHOILIICHUN

21

HapaHHGHLHBIe npsAMbIC U
IIJIOCKOCTU: YTJIbI MCKAY
CKpCIIUBAIOITUMUCA TPAMBIMU

22

[lepnennukynspHble OpsIMbIE U
IUIOCKOCTH: CTaHIAPTHBIE
Hapsl MEePIeHIUKYIIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETPHH MHOTOTPaHHUKOB

23

[leprieHaUKyIIpHBIE IPSIMBIE U
IUTOCKOCTH: TeopeMa O Tpex
HepHeHNKYJIIsIpax

24

[lepnenanKyIsIpHBIE IPAMBIE U
IUTOCKOCTH: BBIYUCIICHUS UTHH
B MHOTOTPaHHHKaxX




25

[ToBTOpEHHUE: TUIONIA M
MHOTOYTOJBHUKOB, (POPMYJIBI
VTS TUTOMIAIeH, COOOparkeHuUs
noxoous

26

IToBTOpeHue: mwomanu
MHOTOYTOJILHUKOB, ()OPMYJIbI
IUTS TUTOIIAAEH, COOOparkeHuUs
mo100us

27

[ToBTOpEHUE: muomanu
MHOTOYTOJIFHUKOB, (POPMYIIBI
JUTS TUTOIIA/IeH, COOOpakeHUs
rnofoous

28

IImomanu ceueHuit
MHOTOTPaHHHUKOB: TLIONIA TN
MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS TTOA00MS

29

IInomanu ceueHuit
MHOTOIPaHHHUKOB: TIOMNIATH
MOBEPXHOCTEH, pazpe3aHus Ha
9acTH, COOOpaKEHHUS IMOI00MS

30

Konrpomsnas pabora
"TToBTOpEHMeE:
MHOTOTPAaHHUKH, CEYCHNUS
MHOTOIPaHHHUKOB"

31

O0béM Tenra. O0beM
MPSMOYTOJIEHOTO
napa’suiesieurneia

32

3amaun 00 ynBoeHuu Kyba, o
KBaJ[paType Ky0a; O TPHCEKIUH
yria

33

CrepeoMeTpryecKue 3a1a4m,
CBSI3aHHEIE ¢ 00BEMOM
NIPSAAMOYTOIBHOTO
napasuiesenumnesa

34

[IpuknanHeie 3agaumy,
CBSI3aHHBIE C BBIYHMCIIEHHEM
00BEMa TIPSIMOYTOIIEHOTO
napaJuleNenuIe sa

35

O0BEM psMOTt TPU3MBI

36

CrepeomeTpuyieckue 3a1auw,
CBSI3aHHBIC C BBIYUCIICHHEM
00BEMOB TIPSIMO#T TIPU3MBI

37

[IpuknanHeie 3a1aumy,
CBS3aHHBIE C 00BEMOM TIPAMO
TIPU3MBI

38

Brrancnenue 005EMOB TN €
TIOMOIIIBIO ONPENEIEHHOTO
unrerpaia. O0bEM HaKIIOHHON
MIPU3MBI

39

Beruncnenue 00bEMOB TeI ¢
HOMOLIBIO ONPEJEIEHHOTO
unrerpaiga. O0bEM nupamuIpI




40

dopmyra 00bEMa MUPaMHUIIBL.
OTtHomeHnne 00beMOB
MUpaMHJ C OOIIIM yTIIOM

41

dopmyra 00bEMa MUPAMHUIIBL.
OTtHomeHnue 00beMOB
MUpaMHJI C OOIITHM yTIIOM

42

CrepeomeTpruecKkue 3a1aun,
CBSA3aHHBIE C 00BEMaMU
HAKJIOHHOM NPU3MBI

43

CrepeomeTpuyiecKue 3a1auH,
CBS3aHHBIE C 00BEMAaMH
TTUPaAMHUIBI

44

IIpuknanHele 3a1a4u 110 TEME
"O0BEMEBI TEI", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TPHU3MBI

45

IIpuknanHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM MUPaMUIBI

46

[Ipumenenne 00HEMOB.
BerunciieHie paccTosiHUS 10
TUTOCKOCTH

47

Konrpossnas pabora "O0bEM
MHOTOTpaHHHKA"

48

Hunuaapuueckas
MTOBEPXHOCTD, 00pa3yrommne
IVTMHIPHYECKOH
MOBEPXHOCTU

49

Hunusap. [Tpsmoii kpyrosoit
mwHAp. [Tnomans
MOBEPXHOCTHU LIWIKMHAPA

50

Konundeckast HOBEpXHOCTb,
00pasyromire KOHIIeCKOM
nosepxHocTu. Konyc

51

Ceuenne KOHYCa IUIOCKOCTBIO,
Hapaﬂnem,Hoﬁ IINIOCKOCTH
OCHOBaHUA

52

VY ceuéHHblil KOHYC.
N300paxeHne KOHYCOB U
YCE4YEHHBIX KOHYCOB

53

[Tnomraas OOKOBOM
MIOBEPXHOCTH U MOJTHOMI
[IOBEPXHOCTH KOHYCa

54

[Tnomraas 6OKOBOM
MIOBEPXHOCTH U MOJTHOM
[IOBEPXHOCTH KOHYCa

55

CrepeoMeTpruiecKue 3a1a4u
Ha JIOKa3aTeIbCTBO U
BBIYKCIICHHE, TOCTPOCHUEM
CeUEHHH UITUH/IPA, KOHYyCa

56

CrepeomMeTpuiecKre 3a1a9u
Ha JIOKa3aTeIbCTBO U




BBIYHCIIEHUE, IOCTPOCHUEM
CEeUYEeHH WINH]Ipa, KOHyCca

57

[puknagHere 3a0a4m,
CBSI3aHHBIE C LIWJIUHAPOM

58

[Ipuxnanxeie 3anauu,
CBSI3aHHBIE C IMIIHHAPOM

59

Cdepa u mrap

60

[Nepeceuyenue chepsl u mapa ¢
mockocThio. Kacanue mapa u
ctepsl mwiockocTe0. Bua u
n300pakeHne mapa

61

IMepeceuenue cdepsl  mapa ¢
IOCKOCTEI0. Kacanue mrapa u
cteps! WI0CKOCTh0. By n
n300pakeHue mapa

62

VYpasrenue chepsl. [Tnomans
cteps! u e€ yacren

63

CummeTpust cdepsl 1 mapa

64

CrepeoMeTpHUeCKUE 3a1a9n
Ha JIOKa3aTeIbCTBO U
BBIYKCIIEHNE, CBA3aHHbIE CO
cthepoii u mapowm,
IIOCTPOCHUEM UX CEYEHUH
IUTOCKOCTBIO

65

CrepeomMeTpuiecKre 3a1auu
Ha JIOKa3aTeIbCTBO U
BBIYKCIICHHE, CBSI3aHHBIC CO
cthepoit u mapowm,
MOCTPOEHHUEM HX CEUECHUH
TUIOCKOCTBIO

66

[MpukiaaHble 3a1a49H,
CBsI3aHHBIE cO chepoil 1
apom

67

[ToBTOpEHHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BLIYHUCIICHUS B
OKPYKHOCTH, CTaH/IapTHbIE
nonoous

68

Paznuunsie KOM6I/IHaLII/II/I TCJI
BpaleHusI © MHOTOI'PaHHUKOB

69

3anauu o Teme "Tena u
MTOBEPXHOCTHU BpAIICHUS"

70

3amaun o teme "Tena u
MTOBEPXHOCTHU BpaIICHUS"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaIleHus"

72

O0bpéM mmmHApa. Teopema 00
00BEME TIPSMOTO ITUITUHIPA

73

Brrunciaenne 0065EMOB TEII €
MTOMOIIIBIO OIIPECIEHHOTO
unrerpaia. O0bpEM KoHyca




74

IInomany O0OKOBOI U ITOIHOM
MIOBEPXHOCTU KOHYyCa

75

CrepeoMeTpuIecKre 3a/1a4n,
CBSI3aHHBIE C BBIYKCIIEHHEM
00BEMOB IIHJIMH/PA, KOHYCa

76

[MpukiaaHbie 3a1a49u O TEMe
"OOBEMBI U IUIOLIAAN
MoBepXHOCTEH Ten"

77

O0BEM 11apa U MapoBOro
cekropa. Teopema 06 00BEME
mapa. [Tnomans chepsr.
CrepeoMeTpHUeCKHUE 3a1a4H,
CBSI3aHHBIE C BBIYKCIICHHEM
00BEMOB 11apa, NIAPOBOTO
CErMEHTa U IIapoBOT0O CEKTopa

78

[puknagHble 3312490 MO TEME
"O0bEMBI TeN", CBSI3aHHBIE C
00BEMOM M1apa H IIOIIABIO
ctepsr. COOTHOIICHUS MEXKITY
IUTOIIAISIMU TIOBEPXHOCTEH U
00BEMaMU MTOTOOHBIX TEJT

79

ITogo6OHEBIE TeNa B
npocrpaHcTBe. M3meHeHne
00BEMa TipU TTOT00HH.
CrepeomeTpuyeckue 3a1auw,
CBSI3aHHBIC C BBIYHUCIICHHEM
00BEMOB TeN U IUIOIIAACH
MIOBEPXHOCTEH

80

Kontponsras pabora
"[1nomanyu NOBEPXHOCTH U
00BEMBI KpYTIIBIX TEN"

81

JIBrKEHUS MPOCTPAHCTBA.
OTtobpaxkenus. J|BkeHns 1
paBeHcTBO uryp. Obmme
CBOMCTBA ABWKECHUI

82

Bunp! nBrkeHmit:
HapaJijIeNIbHBIN [IEPEHOC,
LEHTpaJIbHASI CHMMETPHS,
3epKaJbHAs CHMMETPHS,
MIOBOPOT BOKPYT NPSIMOM

83

[IpeobpazoBanmst MOAOOMS.
[psimast u chepa Ditnepa

84

I'eomeTpuueckue 3a1auu Ha
[IPUMEHEHHNE ABUKEHUS

85

KonrposnbHas pabora
"BexTopsI B mpocTpaHcTBe"

86

O6o0mmaroiee mosropenue 11
MOHATUN U METOAOB Kypca
reomerpun 10—11 kmaccos,
CUCTEeMAaTH3alus 3HAHW:
"TTapannenbHOCTh NPSIMBIX U
IJIOCKOCTEHN B MpoCTpaHCcTBe"




87

O6o6maroee nmosropenue 11
MIOHSTUI U METOJIOB Kypca
reomerpun 10—11 kaccos,
CcHUCTeMAaTH3alMs 3HAHU:
"BexTopsl B mpocTpaHcTBe"

88

Ob6o6maroiiee mosropenue 11
MOHATHM U METOJOB Kypca
reometpun 10-11 knaccos,
CHUCTEeMaTHU3alMs 3HAaHUMH:
"BekTops! B mpocTpaHcTBe"

89

O6o0matoiee mosropenue 11
MOHSTUM U METOJIOB Kypca
reomerpun 10—11 kimaccos,
CHUCTEMAaTH3alMUs 3HAHUH:
"O0beM MHOTOTpaHHHKA"

90

O6o6maroriee mosTopenue 11
MOHATHM U METOJOB Kypca
reomerpun 10-11 knaccos,
CHUCTEeMaTU3alus 3HAaHUM:
"O6peM MHOTOTpaHHHKA"

91

O6o6maroiee nmosropenue 11
MOHATUN U METOAOB Kypca
reomerpun 10—11 kmaccos,
CHUCTEMAaTH3alMsI 3HAHU:
"ITnomaan NoBepXHOCTH U
00BEMBI KpYTIIBIX TEN"

92

O6o6maromee moBTopenue 11
MOHATHUI U METOJIOB Kypca
reomerpun 10—11 kaccos,
CHCTeMaTH3aIlvs 3HAHUH:
"[Tnomaayu NOBEpXHOCTH U
00BEMBI KPYTITBIX Te"

93

WroroBas koHTposbHas padoTa

94

Hroroas koHTposibHas paboTa

95

[MoBTOpeHue, 0000IICHNE U
cUcTeMaTU3alMsl 3HAHUN

96

HcTopus pa3surus
CTEPEOMETPUH KaK HayKHU U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHXKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTUH

97

Uctopus pazsutus
CTEPEOMETPUHU KaK HayKHU U €€
pOIb B pa3BUTHU
COBPEMEHHBIX UHXKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHUI

98

HcTopust pa3surus
CTEPEOMETPUHU KaK HayKHU U €€
POJIb B Pa3BUTHU
COBPEMEHHBIX HHXKCHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUH




99

HcTopus pa3surus
CTEPEOMETPUHU KaK HayKHU U €€
POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX H
KOMIBIOTEPHBIX TEXHOJIOTUH

100

HWcropus passutus
CTEpEOMETPHUH KaK HAYKH U €€
pOJIb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3surus
CTEPEOMETPUHU KaK HayKHU U €€
POJIb B Pa3BUTHU
COBPEMEHHBIX HHXKCHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUH

102

Uctopus pazsutus
CTEpEOMETPHUH KaK HAyKH U €€
pOIb B pa3BUTHU
COBPEMEHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

102

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KUIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHHsI OCHOBHOM 00pa3oBaTeIbHOM
TPOBEPHEMOTO NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi
pe3yJbTarta
7 T'eomerpus
7.1 OrnepupoBath MOHSATUSAMU: TOUKA, IIPsAMas, TNIOCKOCTh
79 IIpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUSL U3 HUX IPU PEUICHUH TeOMETPUUYECKUX
’ 3aj1a4
7.3 OmneprpoBaTh NOHATUSAMU: TTAPAIIIEIIBHOCTD U MEPIEHANKYIIPHOCT NPSAMBIX U MJIOCKOCTEH
7.4 Knaccuduipopats B3aMMHOE PaciioiokKeHUE MPSIMbIX U IJIOCKOCTEH B TPOCTPAHCTBE
75 OnepnpOBava HVOH}ITI/ISIMI/K JIBYTPAHHBIN YTOJ, TPAaHU JBYTPAHHOTO yria, peOpo IBYTPaHHOTO
yria, TMHENHBIN YroJl IBYTPaHHOIO YIJja, FpadyCHas Mepa IBYTPaHHOTO yria
76 OHepI/IpOBaTI) IIOHATHUSAMU . MHOI‘OI‘paI:IIHI/IK, BI)IHyKJIbII\/'I u HCBBIHyKJIBIP'I MHOT'OT'paHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, MPaBHIIBHBI MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MHpamuaa, MpU3Ma, MPSIMOYTOIBHBIN
napauieseuIie]], Kyo)
Knaccuduimpopath MHOTOTpaHHUKH, BEIOUPast OCHOBAHUS JIs KiIacCU(pUKAUU (BBITYKIIBIC U
7.8 HEBBIITYKJIBIE MHOT'OTPAaHHUKHU, ITPaBUJIbHBIC MHOTOT'PaHHHUKHU, IMIPAMBIC 1 HAKIIOHHBIC IPU3MBI,
napasuIeseTHIIe )




7.9

OHepHpOBaTL MOHATUAMU: CCKYyIas MIOCKOCTh, CCUCHNC MHOTOI'PaHHUKOB

7.10

OOBACHATH MPUHIUITH TOCTPOCHHS CEYSHNH MHOTOTPAaHHUKOB, UCTIONB3YSI METO/ CIIEZI0OB

7.11

Crpouth ceyeHHs MHOTOTPaHHHKOB METOJOM CIIEZOB, BBITIOJMHATH (BBIHOCHBIE) ILTIOCKHE
YEepTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarts 3alavuv Ha HAXOXIACHHUC TCOMETPHUYCCKHUX BCJIUYHH I10 06pa3uaM HJIn aJIroOpuTMam,
IMPUMCHSA U3BCCTHBIC aHAJIMTUYCCKUEC MCTOAbI TP PCIICHUN CTaHAAPTHBIX MATEMATUUYCCKUX
3aJJa4 Ha BBIYMCIICHUC paCCTOfIHPIfI MEXAY ABYyMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHI0
MJIOCKOCTHU, MCKAY CKPCHINBAIOINMUCH IPAMBIMU

7.13

Pemarts 3ala4uv Ha HAXOXJACHUC ICOMCTPHUYCCKHUX BCIWYHH I10 o6pa3uaM HJIn aJiroputMam,
IMPUMEHSAA U3BECTHBIC aHAJIMTUYCCKUEC METOABI TP PCIICHUN CTaHAAPTHBIX MAaTEMAaTUYCCKUX
3aa4 Ha BBIYHUCJICHHUC YTJIOB MCKAY CKPCHIMBAOIIMUMUCA HPAMBIMU, MCKIAY HpSIMOﬁ nu
IJIOCKOCTBIO, MEKAY IJIOCKOCTAMHU, JBYT'PAHHBIX YIJIOB

7.14

Beruncnate 00bEMBI U TIJIONIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IpH3Ma, MUPaMHUA) C
npuMeHeHueM (GOpMyJl, BBIUUCIATH COOTHOIICHHWS MEXAY IUIOMIaAsAMU TTOBEPXHOCTEH,
00BEMamMH MOT00HBIX MHOTOTPaHHUKOB

7.15

OneprpoBaTh NOHATUSAMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHH,
HEHTP, OCh U IMJIOCKOCTh CHMMETPUHU PUTYPBI

7.16

U3Bnekatb, mpeoOpa3oBBIBaTH M WHTEPIPETUPOBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, IPEACTaBICHHYIO Ha YepPTeXax U PUCYHKaX

7.17

[IpumensTe  reomeTpuyeckre (GaxkTel IS PEIICHHS  CTEPEOMETPUYECKHX  3ajad,
MpEANOaraloliX HECKOIBKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOM

dhopme

7.18

IIpuMeHATh mnpoCTEMIIMEe NPOrpaMMHBIE CPEIACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [P PEIICHNN CTEPEOMETPUIECKUX 3a1a4

7.19

IIpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH, PACIIO3HABATh
NPOSIBIICHUE 3aKOHOB T€OMETPHU B HCKYCCTBE

7.20

[IpuMeHsTh TONMYYEHHBIC 3HAHMSA Ha MPAKTUKE: aHAJIM3UPOBATh pealibHbIE CUTYyallMd H
NPUMEHATh H3YYEHHbIE TIOHATHS B TMpOIECCe TIOMCKAa pemeHHs MaTeMaTH4YeCKH
c(hOopMyIUpPOBaHHONW NPOOJIEMBI, MOJEIUPOBATh PEaJIbHbIE CUTYallMd Ha SI3bIKE I'€OMETpPHUH,
HCCIJIEIOBATh MOCTPOECHHBIE MOJIENN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUN U TEOpeEM,
anmapara anreOpsl, pemaTh IPAKTUYECKUE 3aJadd, CBSI3aHHBIE C HAXOXKICHUEM
TE€OMETPUUECKUX BEITUUUH

11 KJIACC

Kopx
NMpoBepPsIEMOro
pe3yJabTara

6

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI
NPOrpaMMbl CpeHero oo01ero 0opa3zoBaHus

I'eomeTpus

6.1

OnepupoBath MOHATUSAMU: LMJIUHAPUYECKAs MOBEPXHOCTh, 00pa3yroIIne LUINHAPHUECKON
MOBEPXHOCTH, IIMIIMHJIP, KOHUYECKasl MOBEPXHOCTh, 00pa3yroIIue KOHHIECKOW MOBEPXHOCTH,
KOHYC, ceprudeckas IOBEpXHOCTh

6.2

PacmoznaBaTh Tena Bpamienus (MUIHHAP, KOHYC, chepa u map)

6.3

OOBSACHSTH CIIOCOOBI MOJTYUCHHUS TEJl BpAIICHUS




6.4 KrnaccudunupoBats B3anMHOE pacIionokeHne cepbl U MIOCKOCTH
6.5 OrmepupoBaTh TMOHSATHSMH: IMAPOBOH CETMEHT, OCHOBAHHE CETMEHTAa, BBICOTA CETMEHTA,
' IIaPOBOM CJIOH, OCHOBAaHHUE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Beraucnsate 00bEMBI M TUIOIIAM TOBEPXHOCTEH TeN BpallleHUs, TeOMETPHYECKUX Tell C
' npUMeHEHnEM HOopMyI
6.7 OnepupoBath MOHITUSIMU: MHOTOTPAHHUK, BITUCAHHBIN B C()epy M OMUCAHHBIN OKOJIO Cephl,
' cepa, BcaHHAs B MHOTOTPAaHHUK HITH TEJIO BPAIICHUS
6.8 BBIYUCIATE COOTHOMEHHS MEXTY TUIOIIQISIMH IIOBEPXHOCTEH B 00bEMAMU MTOJOOHBIX TEI
6.9 N300pakath u3ydaeMble (QUIYpbl OT PYKA M C MPUMEHEHHEM TMPOCTBIX YEPTEKHBIX
' HUHCTPYMEHTOB
6.10 BremonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKHM M3 PHUCYHKOB NMPOCTHIX O0BEMHBIX (PUTYp: BHI
' CBepXy, COOKY, CHU3Y; CTPOHUTh CECUCHUS TEJl BpAICHUS
6.11 W3Bnekath, MHTEPIPETUPOBAThH U MPEOOPa30BBIBATE HH(MOPMAIUIO O IPOCTPAHCTBEHHBIX
' reOMETPUUYECCKUX (PUTYpPax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX
[lpumeHaTs TeoMmeTpuueckue (akThl JJIs  PEUICHHS CTEPEOMETPUUSCKUX  3a/ad,
6.12 MIPEAIOJIArafoIINX HECKOJIBKO IIATOB PEIICHHS, €CIIH YCIOBHUS IPUMEHEHUS 33/IaHbl B SIBHON
dopme
6.13 OnepupoBath MOHATUEM: BEKTOP B MPOCTPAHCTBE
6.14 BreImonHATh AeCcTBUS CIIOKEHUS BEKTOPOB, BEIYNTAHHUS BEKTOPOB M YMHOXKEHHsI BEKTOpa Ha
' YUCII0, OOBSICHATE, KAKUMH CBOMCTBAMM OHH 00IaaroT
6.15 [IpuMeHATh IPaBUIIO TIApaJUIEIICIIUIIE A IPH CII0KESHUN BEKTOPOB
OnepupoBath TOHATUSAMU: JICKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOJIYIb
6.16 BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJI MEXIy BEKTOPAaMHU, CKAJIIPHOE
MPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI
6.17 Haxomute cymMMy BEKTOPOB W NPOW3BENIEHHE BEKTOpa Ha YHCIIO, YTOJI MEXKAY BEKTOPaMH,
' CKaJISIPHOE MPOU3BEICHUE, PACKIIA/IBIBATH BEKTOP 110 JBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3anaBaTh IUNIOCKOCTh YpaBHEHHEM B AEKapTOBOM cHCTEME KOOPAUHAT
6.19 Pemate mpocTelimue reoMeTpuyecKre 3aladyd Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
) MeToaa
Pemiate 3amaud Ha [IOKA3aTelbCTBO MATEMATHYECKMX OTHOIICHHH M HAaXOXKICHHE
6.20 TEOMETPHUYECKUX BEITHMYWH 10 00pa3iaM Wik ajJropuTMam, IpUMEHsST H3BECTHBIE METOIBI TIPH
PEIICHUH CTaHIAPTHBIX MaTEMATHUECKUX 3a]1a4
621 [lpuMeHAT, TpOCTEHIIME MPOrPAaMMHBIC CPEACTBA M AJICKTPOHHO-KOMMYHUKAI[MOHHBIC
' CHUCTEMBI MPHU PEIICHUH CTEPSOMETPUUYCCKUX 3a1aY
602 [TpuBOIUTH IPUMEPHI MATEMATHUYCCKUX 3aKOHOMEPHOCTEH B IPUPOJIC M )KU3HH, PACIIO3HABATH
' MIPOSIBIICHHE 3aKOHOB T€OMETPHH B HUCKYCCTBE
[IpuMmeHAT, TONMy4YeHHBIE 3HAHWS Ha TPAKTUKE: aHAIM3WPOBATH peajbHBIE CHTyallMd U
MPUMEHATh W3YYCHHBIC TMIOHSTHUS B TMPOIECCe TIOUCKA PEHICHHS MaTeMaTHYECKU
623 chopmymmpoBaHHOH MPOOIEMBI, MOJIETUPOBATE peaIbHBIC CHUTYallMd HA S3BIKE TCOMETPHH,

HCCIIEA0BATh MOCTPOCHHBIE MOJIETH C UCTIOIb30BAHUEM F€OMETPUUYECKUX TIOHATUN U TEOPEM,
ammapaTta aireOpbl, pemaTrh NPaKTHYeCKHUE 3aJadd, CBSI3aHHBIE C HAaXOXKICHHUEM
r€OMETPUYECKUX BETUUNH

MMPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUSA




10 KIIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COePKAHUSA

T'eomerpus

7.1

OcHOBHBIE TOHSATHA cTepeoMeTpuu. Todka, mpsAMas, IUIOCKOCTh, mpocTpaHcTBO. IloHaTtme 00
AKCMOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CJIEICTBUS U3 HUX

7.2

B3aumHOe pacmonokeHHE TPAMBIX B MPOCTPAHCTBE: IIEPECEKAIONIMECs, IapailjielbHble U
CKpCHIUBAIOIINECA MTPSIMBIC. HapaJIJICHI)HOCTI) MMpAMBIX U MJI0CKOCTEH B IMMPOCTPAHCTBE: NapaJlJICIbHBIC
MIpsIMBIE B IPOCTPAHCTBE, MAPAIIIETFHOCTS TPEX MPSIMBIX, TAPAJIEIBHOCTD MPSIMOI U TUIOCKOCTH. YTIIBIC
COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXIY MPSMBIMU B IpocTpaHCcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajijiesibHble TJIOCKOCTH, CBOMCTBA MHapayliedbHbIX IuiockocTei. IlpocTeiinme mpocTpaHCTBEHHBIE
(burypsl Ha IMIIOCKOCTH: TETPadAp, KyO, MapaieNenuiel, TIOCTPOSHUE CEUSHHI

7.3

IlepneHuKyIApHOCTE MPAMOH U IUIOCKOCTH: MEPNEHIVKYJISIPHBIE MPsMBbIE B MPOCTPAHCTBE, MPSIMBIE
napajulelbHble M IEPHEHIUKYJSIPHbIE K IIJIOCKOCTH, IPU3HAK IEPHEHAUKYISPHOCTH IPSIMOA U
IJIOCKOCTH, TEOPEMa O MPSAMOM MEPNEHIUKYISIPHON IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOJl MEXKIY
IpSAMOM U IUIOCKOCTBIO, JBYI'PAHHBIA Yroj, JIMHEMHBIA yroj JBYyrpaHHOro yria. Ilepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PAaCCTOSHUE OT MPSMOM IO IJIOCKOCTH, MPOEKIIHS
¢urypsl Ha MIOCKOCTh. llepmeHAMKYIAPHOCTh IUIOCKOCTEH: MPH3HAK MEPIEHAMKYJISIPHOCTH ABYX
mIockocTer. TeopeMa o TpEX NepneHauKyIsIpax

7.4

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKIbIE M HEBBITYKJIbIE
MHOT'OIPaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroipHas pu3Ma, rpaHd U OCHOBAHUS IPU3MBI,
npsMasi ¥ HakJIOHHas MpU3MbI, OOKOBas W TIOJNHAs IOBEPXHOCTh Npu3MbL [lapamnenenunen,
MPSIMOYTOJIbHBIM MapajieNienunel U ero cBoictBa. [lupammpa: n-yrojapHas nHpaMuja, I'paHU H
OCHOBaHHUE MHpPaMHUbl, OOKOBas U MOJHAS MOBEPXHOCTh MUPaMUIbI, IpaBUIIbHAS U yCEUEHHAS TUpaMHIA.
DneMeHTbI IPU3MBI U TUpaMubl. [ [paBuIbHBIE MHOTOTPaHHUKH: TOHSTHE MTPABIIIFHOTO MHOTOTPaHHHKA,
MpaBuiIbHAs MpU3Ma U MpaBUJIbHAS NMHUpaMUa, IpaBWIbHAS TPEYroJibHAS MUpaMHUAA U MPaBUIbHBINA
TeTpasap, Kyo. IlpencTaBnenne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAdp, TONEKA3AP U UKOCAdPYTHE
CeueHus IPU3MBI U TUPAMU/IBI

7.5

CuMMeTpusi B TIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIHHO TOYKH, MPSIMOHM, IUIOCKOCTH. ODIIEMEHTHI
CHMMETPHUH B IUPAMUJIAX, TapaJUICICIUNeaaX, MPaBUIbHBIX MHOTOIPAHHAKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: péOpa, muaronand, yrisl. Ilnomans 60KoBOH MOBEPXHOCTH U
TTOJTHOM TTOBEPXHOCTH MPSAMOM MPHU3MBI, IIJIOMaAb OCHOBaHH, TeOpeMa 0 O0KOBOH ITOBEPXHOCTH MPSMOM
npusMel. [1nomans 60KOBOI MOBEPXHOCTH U TIOBEPXHOCTH NPABUIILHOM MUPAMHIBI, TEOPEMA O IUIOIIAAN
yceu€nHol upamupl. [Torstue 06 00béMe. OOBEM MUPaMUIBL, TPHU3MBI

7.7

ITomoOHbIe Tena B mpoctpancTBe. COOTHONICHHS MEXKAY IUIOMAASMHU TOBEPXHOCTEH, O0bEMamMu
IMOTOOHBIX TEI

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS

T'eomerpus

6.1

Hunuagpuydeckas TOBEpPXHOCTH, 00pa3yrolye MMITHHIPUIECKON MTOBEPXHOCTH, OCh IIMITMHAPUIESCKON
noBepxHocTH. L{mmmHap: ocHOBaHKs 1 OOKOBasi IOBEPXHOCTH, 00pa3yIoLias U 0Ch, IJIOMas OOKOBOM

Y MOJIHOW MOBEPXHOCTU




Konnueckas IIOBEPXHOCTD, 06pa3onmHe KOHHUYECKOH IMOBEPXHOCTH, OChb W BCPIINHA KOHUYECKOH

6.2 noBepxHocTu. KOHyC: OCHOBaHWE M BepIIMHA, 0Opa3yolias ¥ OCh, IUIOMIATh OOKOBOW M TOJHOMN
MTOBEPXHOCTHU. Y CEUEHHBIH KOHYC: 00pa3yIoIie U BEICOTa, OCHOBAHUS M OOKOBast TOBEPXHOCTH
63 Codepa u map: HeHTp, paauyc, JMaMmeTp, TUIOINaab MOBEpXHOCTH cdepbl. B3aumMHOe pacroniokeHne
cdepsl U MI0CKOCTH, KacaTelIbHas IIIOCKOCTh K cdepe, momans chepsbl
6.4 N3obOpaxenne Ten BpaleHHs Ha TUIOCKOCTH. Pa3BEépTKa MUIMH/Ipa U KOHYCa
6.5 KoMmOunanmy ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAaHHBINA OKOJIO cepsl, cdepa,
' BIIMCAHHAsl B MHOTOTPAHHUK, HJTH TEJIO BPAILCHUS
6.6 [lonsatue 06 o0béme. OcHOBHBIE CBoOWCTBa 00BbEMOB Tesl. Teopema 00 00bEME MPSMOYTOIBHOTO
’ napajuiesienuesa u cueacteus u3 He€. O0bEM numHapa, konyca. O0BEM 11apa U miomais chepsl
6.7 [MomoGuble Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISIMUA IMOBEPXHOCTEH, 00BbEMaMu
’ MOIOOHBIX TEN
6.8 CeueHnsi IMHIpA (MTapajuieTbHO W TEPIICHIUKYISIPHO OCH), CEUYEHHsS KOHyca (TapajiieTbHOe
’ OCHOBAHHIO M IPOXOSIIEe Yepe3 BEPIINHY), CEUCHHS [I1apa
BexkTop Ha mutockocTy 1 B mpocTpaHcTBe. CIOKEHNE U BHIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
6.9 yrcno. Pasnoxenue Bekropa mo TpEM HEKOMIUIAaHAPHBIM BekTopam. [lpaBmiio mapauiesienurena.
Pemenwue 3aay, CBA3aHHBIX C MPUMEHEHUEM MIPABIII JEUCTBUH C BEKTOpaMHU
IIpsimoyrosibHas cucTeMa KoopauHaT B ipocTpancTBe. Koopaunatel Bekropa. IIpocreliime 3aiauu B
6.10 | <oOPAMHATaX. VYron mexay BekTopamu. CKallsipHOE MPOM3BEICHHE BEKTOPOB. BhlumcieHue yrios

MEX/Iy MPSAMBIMH U TUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOM MPH PEIIEHNH TeOMETPHIECKUX
3amaqy

IMMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

Kon
IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM Pe3y/JbTATaM OCBOCHUSI OCHOBHOM
NpoBepsieMOro N
POBEPp o0pa3oBaTesIbHOM NPOrPaMMBbI CpeHero 00uero oopa3zoBaHus
TpeOoBaHMS

Bnamenwe MeromamMu  JIOKa3aTelbCTB, AaJrOPUTMAMH  PEIICHUS  3ajad; yYMCHHE
(bopMyIHpOBaTh U OMIEPUPOBATH TOHATUIMH: ONPE/ICIICHUE, AKCHOMa, TeopeMa, CIe/ICTBHUE,
CBOWCTBO, TPHU3HAK, JOKA3aTEIBbCTBO, PABHOCUJIBHBIC (OPMYIUPOBKU; MPUMEHSTH HX;
yMeHHe (QOpMYyIHpOBaTh OOpaTHOE W TMPOTHUBOIOJIONKHOE YTBEPKICHUE, TPUBOIUTH
MPHUMEPBI U KOHTPIPUMEPHI, UCIOIB30BATH METO/I MATEMATHYECKON MHIYKIIUH; TIPOBOIUTH
JIOKa3aTeNbHBIC PACCYXKICHHS MPH PEIICHUH 3a/1a4, OIICHUBATh JIOTHYECKYIO MPABUIBHOCTh
paccyXIeHUH; yMEHHE OMEepUPOBAThH MOHATHIMHU: MHOXECTBO, MOJMHOXKECTBO, OMEPaIlui
HaJ MHOXECTBAMH, YMCHHE HCIIONb30BaTh TEOPETHKO-MHOXKECTBCHHBIN ammapar s
OIMCAHUs PeajbHBIX MPOIIECCOB U SBJICHHUI U MPU PEUICHUH 32/1a4, B TOM YHCIIE U3 JPYTHX
y4eOHBIX IPEIMETOB; YMEHHUE ONICPUPOBATH OHATUSIMU: Tpad, CBA3HBIN rpad, IepeBo, IUKI,
rpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh W OMHCHIBATH Tpadbl PasIMIHBIMH CIOCOOAMHU;

WCITOJIE30BaTh Tpadbl P pelIeHn  3a1ad




YMeHHe OnepupoBaTh MOHATHIMHU: HATYPaJbHOE YUCIIO, LIEI0E YUCIIO, CTEHCHb C IIEIbIM
nmokaszaresieM, KOPeHb HaTypajbHOW CTEMEHH, CTeMeHb C pallMOHAJbHBIM IMOKa3aTeseM,
CTENeHb C JICHCTBUTENHHBIM TOKa3aTeNeM, JIorapudM 4Yuclia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YMCJIA, OCTATOK MO MOJIYJIIO, PAIIHOHAIIBHOE YUCIIO, UPPAIIMOHATBHOE YUCIIO,
MHOXECTBA HATYpPaJIbHBIX, IEJNbIX, pAallMOHAJBHBIX, JICHCTBUTENBHBIX YHCET, YMCHHE
WCTIOJIh30BaTh MPU3HAKH JICTTMMOCTH, HAMMECHBIIHN OOIHI JACTUTENh H HANMEHbIIee o0Iee
KpaTHOe, aITOpuTM EBKIHMIAa TNpH pelmeHud 3a7av;, 3HAKOMCTBO C Pa3HYHBIMU
MO3WIIMOHHBIMU CHCTEMaMH CYWCIICHHS, YMCHHE BBIIOJHATh BHIYUCICHUE 3HAYCHUH U
peoOpa3oBaHus BBIPAKCHHUM CO CTEMEHSIMH W JIoTapudMaMu, MpeoOpa3oBaHus APOOHO-
pallMOHANBHBIX BBIPAKCHHI, yYMEHHE OIEPUPOBATH IMOHATUSIMH: IOCJIEJOBATEIBHOCTD,
apudmMeTHyecKas MPOTPecCHs, TeOMETpUYECKass MPOrpeccus, OCCKOHEYHO YOBIBAIOIIAs
reoMeTpruecKasl MPOrpeccusi; YMEHUE 3aaBaTh IOCJIEIOBATEIBHOCTH, B TOM YHCIE C
MTOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONIEPUPOBATH MOHATHAMHE: KOMILIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMITJICKCHBIE YHCIIa, MOIYJbh M apryMEHT KOMIUIEKCHOTO 4mcia, dhopma
3anMucy KOMIUIEKCHBIX Yncen (reoMeTpudeckas, TPUTOHOMETpHUeckas U anreOpanyeckas);
YMETb MPOU3BOJUTH apI/I(bMeTI/I‘IeCKI/Ie }Z[eﬁCTBHH C KOMIIJICKCHBIMH YHMCJIaMU; IIPUBOAUTH
MIPUMEPHI UCTIONb30BaHNS KOMIUIEKCHBIX YHCEN; OIIEPUPOBATH MOHATHAME: MaTpua 2x2 u

33, ompenenuTeNb MAaTPHUIIBI, TEOMETPUIECKUI CMBICT OMPEACITUTENS

YMeHue oneprupoBaTh TOHSATHSIME: pallOHANBHBIE, HPPAMOHAIBHBIE, IMOKa3aTelbHBIC,
CTEeTICHHbIE, JIoTapu(pMHUUecKne, TPUTOHOMETPHYECKHE YpaBHEHUS W HEPABEHCTBa, HX
CHCTEMBI; YMEHHUE ONIEPUPOBATH MOHATHAMH: TOXKAECTBO, TOXKAESCTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUI W HEPAaBEHCTB, PaBHOCHIBLHOCTh YPaBHEHUH,
HEPaBEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C MTOMOIIBIO
pasIMYHBIX TPUEMOB; pEmaTh ypaBHEHHUS, HEPABEHCTBA H CHUCTEMBI C MapaMeTpoM;
MIPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI [T PEIICHHS] MAaTEMaTHIECKHUX 3314 U

3a/1a4 U3 Pa3IMYHBIX 00acTel HAyKN U PeabHON KU3HH

YMeHue onepupoBaTh MOHATHAMHU: (YHKUUS, YETHOCTh (YHKLUUH, IEPUOANYHOCTH
(YHKUMH, OrpaHMYEHHOCTh (YHKLUUH, MOHOTOHHOCTH (PYHKIHH, 3KCTpeMyM (QYHKLUH,
HauOosbIIee U HaMMEHbILIEe 3HAUCHUS (PYHKIMH HA [IPOMEXKYTKE, HeTpepbIBHAs (YHKLUS,
acCUMIITOTHI rpaduka QyHKIMH, IEpBasi U BTOpas MPOM3BOAHAA (PYHKIIMHU, T€OMETPUICCKUIT
1 (QU3MYECKUHA CMBICT NMPOU3BOIHOMN, NEepBOOOpa3Hasi, ONpeeNEHHbI HHTETPajl; YMEHUE
HaXOAUTh AaCHUMNTOTHl rpaduka (QyHKIMH; yMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YaCTHOTO M KOMIO3ULMH (YHKIHUI, HAXOIUTh ypaBHEHHE KacaTeJIbHOH K
rpaduky QyHKIMM; YMEHHE HAaXOAUTh HPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMI; yMeHue
WCIOJIb30BaTh IIPOU3BOIHYIO AJISI MCCIENOBAaHMS (DYHKLUMH, HAXOAWTh HauOOJbIINE U
HauMEHbIINE 3HaueHHA (YHKUUH; CTPOUTH IpaMKd MHOTOWIEHOB C HCIIOJIb30BAHUEM
anmapata MaTeMaTHYECKOI'0 AaHAlIM3a; HPUMEHATh MPOM3BOAHYIO JUIA HAaXOXKICHUS
HaWIydllero peleHus B NPUKIATHBIX, B TOM 4YHCJIE COLUAIBbHO-3KOHOMHUYECKUX H

(dbm3mdyecKkuX 3amadax; HaXOAWTh IUIOMAAN W OOBEMBI (PUTYp C ITOMOINBIO WHTETpaia;




MNPUBOAUTH NPHUMEPLI MAaTEMATHUYICCKOTI0O MOJACINPOBAHUA C TIOMOLIBIO ,Z[I/I(b(l)epeHLII/IaIIBHLIX

ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk QyHKOUH, oOpaTHas (QYHKUMS, KOMIO3UIUSI
¢GyHKUMH, nuHEHHas QYHKOUS, KBaApaThdHas (QYHKOMSA, palHoHalbHAs (QYHKIHS,
CTeTeHHas (QYHKIMs, TPUTOHOMETPUYECKHe (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKUMM, TOKa3zaTelbHas M Jiorapupmuyeckas (QYHKIUH, YMEHHE CTPOHUTH TpaduKu
W3yYeHHBIX (YHKUHUH, BBITOIHATH MpeoOpazoBaHusl rpadukoB (PYHKIMH, HCIONB30BaTh
rpaduKy I1s M3yYEHHs MPOLIECCOB M 3aBHCHMOCTEH, NPW pELICHHH 3agad H3 IPYyTrux
yueOHBIX MPEIMETOB U 3aJad U3 PeaibHOM KH3HH; BBIPaXKaTb (OPMYJIaMH 3aBUCHUMOCTH
MEXIy BEJIMYMHAMHU; HCIHOJIB30BaThb CBOWCTBA M Tpadukn QyHKOMHA [UId peIieHHs
ypaBHEHUH, HEPABEHCTB U 3aJ1a4 € TapaMeTpaMK; H300pakaTh Ha KOOPIMHATHOHN IIJIOCKOCTH

MHO>KECTBaA pCIHeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

YMeHue penrath TEKCTOBBIE 33Ja41 Pa3HBIX TUIIOB (B TOM YHCIIE HA TIPOLICHTHI, TOJIH U YaCTH,
Ha JIBIDKEHHE, Pa0OTY, CTOMMOCTb TOBApOB H YCIIyT, HaJIOTH, 33714k U3 00JIaCTH YIPaBICHUS
JUYHBIMA ¥ CEMEHHBIMU (PUHAHCAMM); COCTABIISITh BHIPKEHHsI, ypaBHEHUS, HEPABEHCTBA U
UX CHUCTEMBl [0 YCJIOBHIO 3aJa4M, HCCIENOBATh IIOJNYYEHHOE PELICHUE U OLICHUBATh
MPaBIONONOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIMPOBATh pealbHbIe CHTYyallMd Ha S3bIKE
MaTeMaTUKH; COCTABIISATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO
3aJaud, HCCIIEA0BaTh MOCTPOCHHBIE MOJAETM C HCIOJIb30BAaHUEM ammapara anreOpsl,

HWHTEPIPETHPOBATH MOMYUYESHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHEe apUPMEeTHYSCKOe, MEauaHa, HauOoJblee U
HavMEHBIIIee 3HaYCHUS, pa3Max, TUCTIePCHs, CTaHAapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
YMEHHE M3BJIEKaTh, HHTEPIPETUPOBATh MHPOPMAIINIO, PEACTABICHHYIO B TaONMIlax, Ha
aarpamMmax, rpadukax, OTpa)arolllyld CBOWCTBA pPEajbHBIX IPOLICCCOB M SBICHUH;
NpEACTaBISATh HWHPOPMAIIMIO € TIOMOIIBI0 TaOMWIl W JAMarpaMM; HCCIEIOBATh
CTAaTHCTUYCCKHE JaHHBIC, B TOM 4HCJE C MPUMEHEHHEM TpadUUYeCKUX METOJO0B U
AJIEKTPOHHBIX CPENCTB; TpaduUecKu HCCIIEA0BaTh COBMECTHBIC HAOIIOACHUS C MOMOIIBIO

JyarpaMM pacCeuBaHUs U JIMHEUHOU perpeccun

YMeHue onepupoBaTh MOHITAAMU: CIIyH9alfHBINA OIBIT M CIy4YailHOE COOBITHE, BEPOSTHOCTD
CIIy9aifHOTO COOBITHS; YMEHHE BBIYMCISITH BEPOSITHOCTD C WCITONIb30BaHUEM TpaduuecKkux
METOJIOB; IPUMEHSATH (DOPMYITHI CIIOKEHUS M YMHOXKEHHUST BEPOSITHOCTEH, (hOpMYITy TTOTHOM
BepositTHOCTH, (opmyrny beprymmm, xomOuHaTOpHBIE (GakTel W (OPMYIBI, OLIEHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHHE ONEPUPOBATh OHATUSIMU: CIIydaiiHasi BETMYMHA,
pacmpenesieHue BEepOSTHOCTEH, MaTeMaTH4eCKOe OXHAaHWe, TUCIEePCHS M CTaHAapTHOE
OTKJIOHEHHE CIIy9alHOW BENMYMHBI, (YHKIIMH PacIIpeie]IeH s U TUIOTHOCTH PaBHOMEPHOTO,
MMOKa3aTeIPHOTO W HOPMAJBHOTO pAaclpeieiieHnid; YMEHHE WCIIONb30BaTh CBOICTBA
HU3YUCHHBIX pacnpeﬂeneHI/H‘/’I JJId pEIICHUA 3aJa4,; 3HAKOMCTBO C ITOHATHUAMM: 3aKOH OONBIINX
YHUCCJI, MCTOAbI BBI60pO‘IHBIX I/ICCJ'ICI[OBaHI/II‘/’I; YMCHUE TMPUBOAUTH NPUMEPBI IIPOABICHU A

3aKOHa OOJIBIIMX YMCEll B IMPUPOJIHBIX 1 O6H1€CTBCHHLIX SABJICHUAX, YMCHHUE OIICPHUPOBATH




MNOHATHUAMHA: COUCTAHUC, MEPECTAHOBKA, YHUCJIO CO‘IeTaHI/Iﬁ, YHCJIO NEPECTAaHOBOK; OHMHOM
HBIOTOHB.; YMEHHNE IPUMEHSATH KOM6I/IHaTOpHI>Ie q)aKTBI 1 pacCCyXICHUA 1A PCIICHUA 3a1a4,
OLICHMBATh BCPOATHOCTH PpPE€AIbHBIX C06LITHﬁ; COCTaBJIATh BCPOATHOCTHYIO MOJICIb H

WHTEPIPETHPOBATH TOTYYSHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATHAMU: TOUKA, IPsMas, III0CKOCTb, TIPOCTPAHCTBO, OTPE30K, JIyY,
BEJIMYMHA YTJia, IUIOCKUN YTOJ, IBYTPaHHBIA yrodl, TPEXIpaHHbBII yroj, CKpelMBaloOIInecs
MpsIMbIE, TApaIENbHOCTh U NMEPHEHAUKYIAPHOCTh MPAMBIX U IJIOCKOCTEH, Yroil MEeXIy
MPSIMBIMU, YTOJI MEXKTy TPAMOM U IUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSAMH, PacCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHME MEXAY HPSIMBIMH, PacCTOSHUE MEXIY IUIOCKOCTSIMH;
YMEHHE HCIOJIb30BaTh MPH PELICHUH 3a1ad U3ydeHHBIE (aKThl U TEOPEMBbl IUIAHUMETPUH;
YMEHHE OLEHHMBATh Pa3Mepbl OOBEKTOB OKPY’KAIOIIEro MHpa; CTPOUTh MaTeMaTH4YeCKUe
MOJIEJIM C MOMOILBI0 TeOMETPHUUCCKUX MOHITUN W BEJMYWH, PELIaTh CBS3aHHBIE C HUMH

MPaKTUYCCKUC 3aJa9n
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YMeHre onepupoBaTh MOHATUSAMH: IUIOMANs (GUTYphl, 00BEM (UTYpBI, MHOTOTPaHHHUK,
MPaBUJIBHBI MHOTOTPaHHUK, CE€YeHHEe MHOTOTpaHHWKa, KyO, Mapajuieienune], npu3Ma,
nupamuaa, QUrypa U MOBEPXHOCTH BpallleHHs, LMIMHID, KOHYC, Iap, cdepa, Mmioumaib
cdeppl, WIOMAns MOBEPXHOCTH MUPAMHIBI, MPU3MBI, KOHycCa, LWIMHApa, 00BbEM KyOa,
MPSIMOYTOJIBHOTO TMapajjieNienunesia, NUpaMuabl, MPU3MBI, IMIWHApa, KOHyca, MIapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHHS KOHYCa U IIMIIMHAPA, TapajuieIbHbIE OCH WIIN OCHOBAHUIO,
cedeHue wiapa, IMJIOCKOCThb, Kacaiomascs cdepsl, HUIHMHIPA, KOHyCa; YMEHHE CTPOUThH
ceueHre MHOTOTpaHHKKa, H300paxxaTh MHOTOTPaHHUKH, (PUTYPHI M IOBEPXHOCTH BpaICHUS,
HX CEYEHHMs], B TOM YHCJIE C TOMOIIBIO AEKTPOHHBIX CPECTB; YMEHHE MPUMEHATh CBONCTBA
TFEOMETPUUYECKUX (QUTYpP, CAMOCTOSITEIBHO (OPMYJIUPOBATH ONPENCICHUS H3Y4aeMBIX
¢uryp, BBLABUTATh THUIOTE3bl O CBOWCTBAX M MpPU3HAKaxX TIEOMETPUYECKUX QHTYD,
00OCHOBBIBATh HJIM ONPOBEPraTh HMX; YMEHHE NPOBOIUTH KIacCUPHUKALUIO (QUTYD IO

PAa3IUMYHBIM IPpU3HAKaM, BBITIOJIHATH H606X0,Z[I/IMLIG JAOIOJIHUTCIIBHBIC TOCTPOCHU A
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YMeHHE OonepupoBaTh MOHATUSAMU: ABUKCHHE B IPOCTPAHCTBE, MapaJUIeNbHBINA NEPEHOC,
CUMMETpHUSl Ha ITUIOCKOCTM M B TPOCTPAaHCTBE, IMOBOPOT, NpeoOpazoBaHue Moao0us,
noJI00HBIE QUTYPHI; YMEHHE PacllO3HaBaTh paBHbIC M MOA00HBIE (QUTYpHI, B TOM YHCIE B
HpUPOJE, HUCKYCCTBE, AapXUTEKTYpe; HCIOIb30BaTh IEOMETPUUYECKUE OTHOLIEHUS IIpU
pEIICHHH 3a]1a4; HAXOAUTh TeOMETPUYECKNE BEJIMYHHBI (JUTHHA, YTOJI, TUIOMIA b, 00bEM) IpU
pelIeHnH 3a7ja4d U3 JPYTUX Y4eOHBIX MPEeMETOB U U3 pealbHON KU3HU; YMEHUE BBIYMCIIATh
TeOMETPUUCCKHE BEIMYUHBI (AJMHA, Yroj, IMJOMagb, O00bEM, IUIOMAIb MOBEPXHOCTH),
WCIOJB3Ys U3yUEHHBIE (JOPMYJIIBI U METO/IBI, B TOM YHMCJIE: IUIOMIA b IIOBEPXHOCTH TUPAMUIBL,
OpU3MBI, KOHyca, UWIMHIApa, T[Jomanab cdepsl; 00bEM Kyba, MPSIMOYTOIBHOTO
napajuiesienuIeaa, NUpaMuabl, TPU3MBl, LWIMHApPA, KOHyca, IIapa; YMEHHE HaXOIWUTh

OTHOIIEHHE 00BEMOB TOAOOHBIX QUTYD

12

VYMmenne OIIEpUpPOBATL IOHATUAMHA: TIIPAMOYTOJIbHas CHUCTEMAa KOOpAWHAT, BEKTOP,

KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BEKTOPOB, IMPOU3ZBCIACHUEC BCKTOpPaAa Ha




YHCIIO, pa3JOoXKEeHHe BeKTopa 10 0a3ucy, CKaIsipHOE IMPOU3BENICHHE, BEKTOPHOE
MPOM3BE/IEHUE, Yroll MEXIy BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA U
KOOPAWHATHBIA METOJ ISl PEIICHHs TeOMETPHUYECKHX 3afad W 3ajJad JAPYruX y4eOHBIX

MIPEIMETOB

YMmenue BLI6I/IpaTB HOI[XO,IL}IH.II/IIZ METOA Jid PCHICHUA 3aJadd; IMOHUMAaHHUC 3HAYMMOCTU
13 MAaTEMAaTUKU B U3YUYCHUH IMPUPOIHBIX N O6H_IGCTB6HHLIX ImpoucccoB u HBHGHHﬁ; yYMEHUC
pacno3HaBaTh NPOSABJICHUC 3aKOHOB MAaTCMATUKH B HICKYCCTBC, YMCHUC TPUBOJUTH IPUMCEPbIL

MaTeMaTHYECKUX OTKPBITHUH POCCUICKON M MUPOBOM MaTeMaTHUECKOH HAyKU

INEPEYEHD 2JIEMEHTOB COAEP KXAHUS, ITIPOBEPAEMbIX HA EI'D 11O

MATEMATHUKE
Kon ITpoBepsieMblii 3J1eMeHT cO/lePKaHUSA

1 Yuciaa U BBIYHCIICHYS

1.1 HatypaneHeie u nensie yucna. [Ipu3Haku 1eIMMOCTH UENbIX YUCET

12 Pammonanenple  uncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOHM, MPOLCHTH, OECKOHEYHbIE
' NEepUOTNYECKIe ApooH

13 ApudmeTrueckuii KOpeHb HaTypalbHOW creneHd. JleWcTBUs ¢ apuQMETHUYECKUMU KOPHSIMHU
' HaTypaJbHOMN CTEIEeHU

1.4 | Crenens ¢ nensimM nokaszareneM. CTereHb ¢ paloOHaIbHBIM MToKa3aTeneM. CBOMCTBA CTEIEHN

Ls CuHyC, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
' aprymeHra

1.6 | Jlorapudm uucia. JlecsTuynbie 1 HATYpaJIbHBIC JIOTaPUPMBI

17 JeticTBuTensHbIC ncaa. ApudMeTHIecKue orepariy ¢ IeHCTBUTEIILHBIMU duciIaMi. [1puOmmkEéHabIe
. BBIUHCIICHU, TIPaBUJIa OKPYTJICHHS, IPUKUKA U OLIEHKA Pe3yIbTaTa BEIUMUCICHUI

1.8 | IIpeoOpa3zoBanue BuIpaKEeHHI

1.9 | KommekcHbie uncia
2 YpaBHEHHUSI U HEPABEHCTBA

2.1 | lenble u APOOHO-pAIMOHATIBHBIC YPABHCHHUSI

2.2 | UppalmoHaabHbIe ypaBHEHHS

2.3 | TpUrOHOMETPHIECKHE YPABHEHHSI

2.4 | Ioka3arenbHble U JOrapu)MHUYECKHE YPABHEHUSI

2.5 | Lenbie u 1poOHO-paliOHATbHBIC HEPABCHCTBA

2.6 | UppamnuoHanbHble HEPABEHCTBA

2.7 | Iloka3atenbHble U JIorapu()MHUYECKUEC HEPABEHCTBA




2.8

TpI/IFOHOMeTpI/ILIeCKI/Ie HCPAaBCHCTBA

2.9 | Cuctembl U COBOKYITHOCTH ypaBHECHHI 1 HEPaBEHCTB
2.10 | YpaBHeHUs:, HEPABEHCTBA U CUCTEMEI C TIAPAMETPAMH
2.11 | Matpuia CUCTEeMbI JIMHEHHBIX YpaBHeHU. OTpeIenTe b MaTPULIbI
3 OyHKIUH 1 TpaduKu
31 OyHKm, crocoOs! 3amanust QyHkuuu. ['paduk dyakmwm. BlaumHo obpaTtable ¢yHKIMA. YETHBIE 1
. HeuértHele pyHkuuu. [lepronnueckue GyHKIUU
Obnacte ompexaeneHuss M MHOXeCTBO 3HaueHMH ¢yHkumu. Hymm Qynkmum.  [IpomexyTku
3.2 | 3HaKOMOCTOSIHCTBA. [IPOMEKYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U MHHUMYMbI (DYHKIIUH.
Haubonbiiee n HanMeHbllee 3HaUeHUE (PYHKIMU HA IIPOMEXKYTKE
13 CrenenHasi QyHKIHS C HAaTypajbHBIM M II€JbIM MOKa3zatesnieM. E€ cBoiictBa u rpaduk. CeolicTBa U
. rpauK KOpHs 71-0i CTEIIeHH
3.4 | TpuronoMmerpuueckue GYHKINH, HX CBOUCTBA U TpadUKH
3.5 | IlokasarenbHas u jjorapudMuueckas QyHKIMH, KX CBOUCTBA U rpaduKu
3.6 | Touku pa3pbiBa. AcUMITOTHI rpagukoB GyHKIwiA. CBOMCTBA (QYHKIMIA, HEMPEPHIBHLIX Ha OTPE3KE
3.7 TTocnemoBaTeIbHOCTH, CLIOCOORI 3aJaHus ITOCJIEI0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuueckas nporpeccud. Gopmyiia cI0XKHBIX TPOLECHTOB
4 Hauana maTemaTndeckoro aHaansa
4.1 [IponsBognas pynkiun. [Ipon3BoaHbIE 3IeMEHTAPHBIX (YHKIIHHA
49 [IpuMeHeHne MPOU3BOJHON K HCCIIEJOBAaHUIO (QYHKIMI Ha MOHOTOHHOCTb M OKCTpeMyMbl. Haxoxxaenue
' HanOOJBIIETO ¥ HAUMEHBILETO 3HAYCHHsI (DYHKIIMU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. HTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 | MHOXecTBO, onepanuy Haja MHOXecTBaMu. Jlnarpammel Diiepa — Benna
5.2 | Jloruka
6 BeposTHOCTh B cTaTHCTHKA
6.1 | OmucarenpHasi CTAaTUCTHKA
6.2 | BeposiTHOCTh
6.3 | Kombunaropuka
7 T'eomeTtpus
7.1 | ®durypsl Ha IWIOCKOCTH
7.2 | IlpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKU
7.4 | Tena v MOBEPXHOCTH BPALICHUS
7.5 | KoopnuHathl U BEKTOPHI




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

I'eomerpus. 10-11 xi: yaeOH. 11t 06111€00pa3oB. opr.: 6a3oB. u yriayosa. yposs./ [JI.C.
Artanacsiz, B.®. byrycos, C.b. KagomiieB u np.]/mon nayu. Pyk. Tuxonosa A.H.- M.:
[Ipocsememue, 2023

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

I'eometpust. 10-11 xn: yueOH. st 06111e00pa3oB. opr.: 0a308B. u yrayos. yposH./ [JI.C.
AtanacsiH, B.®. bytycos, C.b. Kagomriies u np.]/mox vayd. Pyk. Tuxonosa A.H.- M.:
IIpoceememue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

DNIeKTPOHHBIN OaHK 3aaHuil 1Jist GOpMUPOBaHUS (PYHKIIMOHATBLHON (MaTeMaTUYECKOM )
rpamoTHOCTH https://fg.resh.edu.ru/
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