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HOACHUTEJBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM U3 0a30BbIX KypCOB Ha YPOBHE CpPEIHEro OOLIEro
0o0pa3oBaHusl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YYEHHMsI JUCLUUIUIMH €CTECTBEHHO-
Hay4YHOM HaIIPaBJIEHHOCTH M MPEIMETOB I'yMaHUTAapHOro Hukia. IlockoybKy jlormueckoe
MBIIJICHHE, (opMHpyemMoe TMpH H3y4yeHUH OOYUYaIOIMMUCS TMOHSITHHHBIX OCHOB
r€OMETpUHU, TMpPHU JOKA3aTeIbCTBE TEOPEM U IOCTPOCHUU LEMOYKUA JIOTMYECKHUX
YTBEPKJICHUN TPU PEIICHUH T€OMETPUYECKUX 3aJ]]ad, YMEHHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUIEHUH 3a/1ad €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

[Ipu peanuzanuu paboueld MporpaMmbl MO TE€OMETPUM TaKKE YUTCHBI IIEJIA U 3a/1a4u
BOCIIUTATENIBHON MPOrpamMMBbl MIKOJbL, ABstomencs 4actbio OOIT OO0 mKombL.

Llens ocBOeHUS TporpamMmbl yaeOHOro Kypcea «['eomerpusi» Ha yriyOiaEéHHOM ypOBHE
— Pa3BUTHE UHAUBUIYATBHBIX CIOCOOHOCTEN O0YyUAIOIINXCS IPU H3YYEHUH T€OMETPHUH, KaK
COCTAaBJISIIOLIEH NpeaMeTHOM o0nacTh «MareMaTnka 1 THPOPMATHKay Yyepe3 oOecreueHne
BO3MO>KHOCTH IPUOOPETEHHSI M UCTI0Ib30BaHUs 00Jiee NTyOOKHX FeOMETPUUECKUX 3HaHUN
U JCWCTBUH, CHEUMPHUUHBIX TE€OMETPUH, UM  HEOOXOAMMBIX Ui  YCHEIIHOTO
po¢heCCUOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpuopureTHpIMU  3aJayaMu  Kypca TIE€OMETpHMM Ha YINIyOJEHHOM YpOBHE,
PACHIMPSIONIMMHI U YCUIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpEHHE NPEJICTABICHUS O TE€OMETPUM KaK YacTd MHMPOBOM KYJIBTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMHpOBaHKE MPEACTABICHHUSI O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXKHEUILHX
MaTE€MaTUYECKUX MOJENSIX, IO3BOJISIOIIMX OIUChIBAaTh M HM3ydaTh pas3HbIe SBICHUS
OKPYXKAIOIIEro Mupa, 3HAHME NOHATUHHOrO ammaparta 1o paszaeny «Crepeomerpus»
y4eOHOT0 Kypca Ir€OMETPHH;

(opMupoBaHHE YMEHMs BIAJETh OCHOBHBIMHM IOHSATHSIMH O IPOCTPAHCTBEHHBIX
(durypax u uXx OCHOBHbIMH CBOWCTBaMH, 3HAHUE TEOPEM, (POPMYII U YMEHHUE UX IPUMEHSATb,
YMEHUS JJOKA3bIBATh TEOPEMBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(opMupOBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEXKaxX, MOJEISAX U B pEalbHOM MHUPE
MHOTOIPAHHMKH U TeJla BPALEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJECIIN;

(opMHpOBaHWE TMOHHMMAHHUS  BO3MOXHOCTHM  AKCHOMAaTUYECKOrO0  MOCTPOECHUS
MaTeMaTUYeCKUX Teopuid, (OPMHPOBAHUE MOHUMAHUSA POJU AKCHOMATUKH IpHU
MPOBEJICHUU PACCYKICHUN;

(dopMupoBaHre yMEHUS BIIaJETh METOIaMH JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS,
YMEHUS HMX NPUMEHSThb, MPOBOJIUTH JIOKA3ATEIbHBIE PACCYXICHHS B XOAE PEIICHHS
CTEPEOMETPUYECKUX 3aJlad W 3a7ad C MPAKTUYECKUM COJIEp’KaHueM, (POpMUPOBAHUE
MPEACTABICHUS] O HEOOXOAMMOCTU JOKA3aTeNbCTB MPU OOOCHOBAHMM MAaTEMaTUYECKHUX
YTBEPKJICHHUM U POJIM AKCHOMATHUKH B IIPOBEJICHNN JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, T03HaBaTeIbHON aKTUBHOCTH, HUCCIIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUIECHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;



(dopMupoBaHre (PyHKIIMOHATIBHOW IPAMOTHOCTH, PEJICBAHTHONW T'€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYallUsIX WU TPU H3YYEHUU JPYTUX YUYEOHBIX MPEIMETOB,
IPOSIBJIICHUSI 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEaJbHBIX CHUTYyaIuH,
UCCJIeIOBAHUS IOCTPOCHHBIX MOJIENEH, UHTEPIIPETAIIMH MOTYyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COJEpKATEIbHBIMU JTUHUSAMHU ydeOHoro Kypca «['eomerpusi» B 10-11
KJ1accax ABISAIOTCS: «lIpsiMble M INIOCKOCTH B MPOCTpPaHCTBEY, «MHOrorpanHukm», «Tena
BpanieHus», « BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUKEHUS B POCTPAHCTBEM.

CdopmymupoBanHoe Bo PI'OC COO TtpedoBaHuEe «yMETh ONEPUPOBATH MOHATUSIMM,
pElEeBaHTHBIMM TE€OMETpUM Ha YriIyOn€éHHOM ypoBHe o0yuenus B 10-11 kiaccax,
OTHOCHUTCSI KO BCEM COJEpKaTeNbHBIM JIMHUSM Y4eOHOro Kypca, a (opmupoBaHue
JIOTUYECKUX YMEHUU paclpenesieTcs He TOJBKO IO COAEPKATENbHBIM JIMHUSAM, HO U 11O
rogaM oOyuenusi. ConepxkaHue o00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM
pesynbraTtaM ocBoeHusi denepanbHON pabouel MporpaMMbl, pacupeeEHHbIM 0 rojlaM
o0y4yeHHUs, CTPYKTYpUPOBAHO TakKUM 0Opa3oM, YTOObBI KO BCEM OCHOBHBIM,
MPUHIMIUAIBHBIM BOIIpOCaM O0yvaromuecs o0pamaiich HEOJHOKPATHO. JTO MO3BOJISET
OpraHU30BaTh OBJIAJICHHE T€OMETPUUECKUMU MMOHATUSMU U HABBIKAMU MOCJIEI0BATENBHO U
NOCTYHaTENbHO, C COOJIIOIEHNEM MPUHIUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKIIIOYATh
B OOIIYIO CUCTEMY F€OMETPUUECKUX MPEACTABICHUI 00y4arOIIUXCsl, PACIIUPSIS U YTy OIsist
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIrIyOJIEHHOM YPOBHE MO3BOJISET:

co3naTh ycioBus ais auddepeHnuanuu oOy4eHus, MOCTPOCHUS WHIUBUTYATbHBIX
oOpa3oBaTeNbHBIX NPOrpaMM, OOECHEUUTh YIIYOJIEHHOE H3yYyeHUE TEeOMETpUU Kak
COCTaBJISAIOIIEH yueOHoro npeamera «MartemaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K MPOJODKEHHIO M3YYEHHS MATEeMaTUKU C Y4ETOM
BbIOOpa Oyayiei mnpodeccuu, obecreunBas MTPEEMCTBEHHOCTh MEXIYy OOUUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomeTpus» Ha yriiyOJ€HHOM ypoBHE oTBoaUTCs 204
yaca: B 10 kmacce — 102 gaca (3 waca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).



COILEP KXAHUE OBYYEHUSA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMETpUHU. Touka, mpsMas, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUU: AaKCMOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKarOIIHeEcs,
napajielibHble M CKpeluBaromuecs npsmble. [Ipu3Hakyu CKpemMBarONIMXCs MPSMBIX.
[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MApaJUIC/IbHBIE MPSIMBIE B
IPOCTPAHCTBE, MNAPAIIEIBHOCTh TPEX MPSAMBIX, MAPAJUIENBHOCTh MPSIMOM M IIOCKOCTH.
[lapannensHoe M LEHTPadbHOE MPOEKTUpPOBaHME, HU300paxeHue ¢uryp. OCHOBHBIC
CBOMCTBA TNapajlUieIbHOrO0 MpOoeKTUpoBaHusA. WM3o0paxkeHne Quryp B NapajieiabHOM
IIPOCKLMU. YTUIBI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEK Y IIPSAMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTh IUIOCKOCTEM: IapaljIeibHbIE INIOCKOCTH, CBOMCTBA IapajulesIbHBIX
mwiockoctei. [lpocTeillne NpoCTpaHCTBEHHbIE (QUIYpbl HA IJIOCKOCTH: TETpPasip,
IapajulesIenune]], HOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh TNPSAMOM M IUIOCKOCTH: MEPHECHAHUKYJSIPDHBIE IPSMbBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajUIeJIbHbIE U NEPHNEHAUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH IPSMOUW U IIJIOCKOCTH, TEOpEMa O MPSIMOM NEPHEHIAUKYIAPHON
mI0cKoCcTH. OpPTOrOHaIBbHOE NPOEKTUPOBaHUE. [ [epreHINKYJIIIp U HAKIIOHHBIE: pACCTOSHUE
OT TOYKHM /0 IJIOCKOCTH, PACCTOSHHE OT MPSAMOW 1O IUIOCKOCTH, IMPOEKIUs (UTYphl Ha
IJIOCKOCTh. [leprneHIuKyISIpHOCTh IUIOCKOCTEM: IPU3HAK IEPIECHIUKYJIAPHOCTH IBYX
IIoCKocTer. TeopeMa o TPEX MepHeHINKYJIIsIpax.

Yrael B MPOCTPAHCTBE: Yrojl MEXAY NPSIMOM U IUIOCKOCTBIO, JIBYTPAaHHBIM Yrod,
JMHEWHBIA YTrOJI IBYTPaHHOTO yryia. TpEXrpaHHbIl M MHOrorpaHssie yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOWMCTBa IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHHMKOB, pa3BEpTka MHOTOrpaHHuka. [Ipusma: N-yronpHas npusma,
npsiMasi U HaKJIOHHAs PU3Mbl, O0KOBAsI M MOJIHAS MOBEPXHOCTH pu3Mbl. [lapannenenunen,
MPSIMOYTOJIBHBIN TapajuleNIeNUIe] U ero cBoucTea. Kpardaiimme myTh Ha MOBEPXHOCTH
MHororpanauka. Teopema Diinepa. [IpoctpanctBennas reopema [Tudaropa. [Tupamuna: n-
yroyibHas nupamuja, NpaBujibHas U yceu€HHas nupamubl. CBoiicTBa pédep U OOKOBBIX
rpaHedl MpaBUIBHOM mUpamuibl. [IpaBHIIbHbIE MHOTOTPAHHHUKHW: IPABUJIbHAS TNpU3Ma U
MpaBUJIbHAs MUPAMUJIA, TpaBUJIbHAS TPEYToJibHAS MUpaMUa U MMPABUIIbHBIN TETpadip, KyO.
IIpencrasiienne 0 NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTa’3p, JOAEKAdAP U UKOCAdP.

Boruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrubl. [lmomans
OOKOBOI TOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, TUIONIAJh OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
[TIOBEPXHOCTH IIPAaBUIBHOU MUPAMHUJIbI, TEOPEMA O IUIOLIAAN YCEUEHHON IUPAMU/IBL.



CumMeTpust B IPOCTPAHCTBE. DIEMEHTbl CHMMETPUHU MPABWIHLHBIX MHOTOTPAaHHUKOB.
CumMeTpus B MPaBUILHOM MHOTOTPaHHUKE: CUMMETpUS Mapaijieienuieia, CAMMETPHS
MPaBWIBHBIX TPU3M, CAMMETPUS TPABUIILHON MUPaAMU/IBI.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAINIPABJIEHHBIE U MPOTUBOIIOJI0KHO HAIPABJIECHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOpOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CIIOKEHHUS BEKTOPOB.
CBolicTBa YMHOXKEHHUA BeKTOpa Ha uuciio. [loHsTHEe KOMIUTaHapHbIE BEKTOpHI. IIpr3Hak
KOMIUJIAHAPHOCTU TPEX BEKTOpOB. IIpaBuno mapamnenenunena. Teopema O pasiioKEHUU
BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BeKTOpam. [IpsiMoyrosibHasi cucrema KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBsi3b MeEXAYy KOOpPAMHATaMH BEKTOpa U
KOOpJMHATaMU TOUYEK. YTOJ MEXIy BekTopaMu. CKaJsIpHOE MPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsTHS: UMAMHIPUYECKAsT MOBEPXHOCTb, KOHUYECKAsl MMOBEPXHOCTh, cepruyeckas
MOBEPXHOCTh, 00pa3yrolue noBepxuocteil. Tena BpaleHus: UUIMHAP, KOHYC, YCEUEHHBIN
KOHyC, cdepa, map. BzaummHoe pacnonoxeHue cdepbl M IJIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cepe. M300pakeHne Tea BpallleHus Ha TUIOCKOCTU. Pa3BépTka nuimHapa u
koHyca. CuMMetpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napauienenuneaa u cieactsus u3 He€. O0bEM NpsIMON U HAKJIOHHOW MPU3MbIL, HHIIMHAIPA,
nupamMuzbl 1 Konyca. O0BbEM 1apa v IapoBOro CErMEHTA.

KomOuHanuu Ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B IUJIMHIP,
onucaHHas okosio nuinHapa. [lepecedyenue ceprl u mapa c miockocteio. Kacanue mapa
u chepsl mIOCKOCThIO. [loHsATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJO cdepbl, chepsl,
BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

[1nomans NOBEpXHOCTH LIMJIMHpPA, KOHYCA, Iomaab chepol u e€ yacteit. [logodue B
npoctpancTBe. OTHomieHHe OOBEMOB, TUIONIANECH TMOBEPXHOCTEH MOMO00HBIX (QUryp.
[IpeoOpa3oBanue nogodusi, romoretusi. Pemenue 3aau Ha IOCKOCTU C UCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceyeHWH MHOTOIPAHHMKOB W TN BpAILICHHS: CEYECHHS LIWIMHApA
(mapayuienbHO W MEPIEHAUKYJSIPHO OCH), CeUeHUs] KoHyca (TapajuiesibHble OCHOBAHUIO U
MIPOXOJSIINE Yepe3 BEPIUMHY), CEYEHHMS LIapa, METOJbl IOCTPOEHUS CEYEHUW: METOJ
CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpamMH. BeKTOpHOE YMHOMXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXEHMs. [IpsMoyronpHas cucreMa KOOpAHWHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasnoskenue Bektopa mo 6asucy. KoopamHaTHO-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3a]au.

JIBUKeHUs] B IPOCTPAHCTBE



JIBmxenus mpoctpanctBa. Otobpaxkenus. J[BuxkeHus u paBeHCTBO ¢uryp. OOmue
CBONMCTBA JBW)KCHUI. BBl ABMKEHNI: ITapaJuIeNIbHBIM IEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CUMMETPHS, TIOBOPOT BOKPYT npsAMoi. [IpeoOpazoBanus nogodus. [Ipsmas u
cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh TPAKAAHCKOM MO3UIMH O0O0ydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUUCKOTrO OOIIecTBa, MPEACTAaBICHHE O MaTeMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUU, MPOLEAYpP T'PakIaHCKOIO
oOmecTBa (BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJIEHCTBOBATh C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKON HMACHTUYHOCTH, VYBaXKECHHUS K
IPOLIJIOMY M HACTOALIEMY POCCHUICKOM MaTEMaTUKH, LEHHOCTHOE OTHOILIEHUE K
NOCTUKEHUSAM POCCHICKMX MaTEMAaTHKOB W POCCHUMCKON MAaTeMaTUYECKOW IIKOJIBI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, c(hepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX I[EHHOCTEH pOCCHIICKOrO Hapoja, CcHOpPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, JTHUYECKOTO IIOBEIECHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKHU U IESITENbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTOMYMBOIO OYy1yIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIHOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPAaCcCYX IACHUH, BOCIPHUHUMYHUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c()OPMUPOBAHHOCTh YMEHHSI TNPUMEHATh MAaTeMAaTHYECKUE 3HaHUS B HMHTEpecax
3I0pOBOTro U Oe30macHOro o0pasa )KU3HU, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
(¢u3nueckass aKTUBHOCTh), (PM3MUECKOE COBEPLICHCTBOBAHUE IPHU 3AHATUSAX CIHOPTHUBHO-
03J0OPOBUTENBHOU ESTENBHOCTBIO;

6) TpynoBoe BocniMTaHue:

TFOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIOOUS, MHTEPEC K Pa3IUUYHBIM
chepam TmpodeccHOHATBHON  NEATEbHOCTH, CBS3aHHBIM C MaTeMaTUKoW u eé
MPWIOKEHUSIMUA, YMEHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oynymie npodeccun u
peann30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHUIO M CaMOOOpPa30BaHHWIO HA TPOTSHKEHWW BCEU KU3HH,
TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrH4YecKOoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, IOHUMAHHWE BIMSIHUSA COLHUAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CpPEIbl, OCO3HAHUE



IJI00AJIBHOTO  XapakTepa JSKOJOTHMYECKUX MpoOJieM, OpUEHTalus Ha MPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWW IS PEIIeHHs 3adad B OOJACTH OKpYKAIOIIEH Cpensl,
MJIAHUPOBAHUE TMOCTYNKOB M OIICHKM MX BO3MOXXHBIX TMOCIEICTBUI ISl OKpYKaroIIeh
Cpebl,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAyKH U OOLIECTBEHHOUN MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAyKHU Kak
chepbl YeIOBEUECKON ACATEILHOCTH, ATANOB €€ Pa3BUTHUA U 3HAUYMMOCTH JJIsI Pa3BUTHS
[IMBWJIM3AlIUMA, OBJIAJICHUE SI3bIKOM MaTEeMaTUKH W MaTeMaTHYECKOW KYJbTYpOu Kak
CpPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENBCKYIO
NEATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKU MATEMATUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TMOHATUSAMH, (OPMYJIUPOBATH OIpPEACICHUS TMOHITHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAIMKU, OCHOBAHUS Il 00OOIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYITUPOBATh U MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIlaTEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHUBOPEYHUS B
(dakTax, JaHHBIX, HAOTIOJCHUSX U YTBEPKICHUAX, Mpe/jIarath KPUTEPUH JIJISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKUX  YTBEPIKICHUM
(npsiMble ¥ OT TMPOTHBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BbIOMpATh Croco0 pelleHus y4eOHOM 3ajaud (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHusi, BeIOMpaTh Hanbosiee MOAXOIANIUNA C YUYETOM CAMOCTOSITEIHHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:

WCIIONB30BaTh  BOMPOCHl  KaK  HCCIEOBATEIIbCKAUA  WHCTPYMEHT  MO3HAHUS,
dhopMyIHpoBaTh BOMPOCH], (UKCHUPYIOLIHME MPOTUBOpPEUHE, MPOOJIEMy, YCTaHABJIMBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eckoro oOOBbeKTa, SBICHUSA, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 0ObEKTaMU, IBIICHUSIMHU, TTPOILIECCAMH,

CaMOCTOSITeNIbHO  (hOPMYJIMPOBATH OOOOIIEHUST W BBIBOABI 10 pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJICHUS, MCCIICIOBAHUS, OLICHUBATH JOCTOBEPHOCTH MOJYyUYECHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;



MPOTHO3UPOBAaTH BO3MOXKHOE  Pa3BUTHE TMpollecca, a TakkKe  BbIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIIATH Ae(PUIIUTHI HHPOPMALINH, TaHHBIX, HEOOXOAMMBIX IJIsi OTBETA Ha BOIIPOC U
IJIs1 pELICHUs 3a7a4;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh W HHTEPHPETUPOBATh HH(OPMALUIO PA3IUYHBIX BUIOB U (opm
HpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(GOpPMAIMIO, TPEACTaBIATH €€ B pa3IuyHbIX (dopmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSTENbHO CGHOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHUBeEpPCcAIbHbIE YUeOHbIe TeHCTBUSA

Oo0menne:

BOCTIPUHUMATH B (DOPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMU U IEIISIMHU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pSHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaX, J1aBaTh IMOSCHEHUS IO XOAY PEIICHHUS 3aJladyd, KOMMCHTHPOBATh IOJYYSHHBIN
pe3ynbTar;

B X0JI¢ 00CYICHHS 3aaBaTh BOIPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI, IIPOOJIEMBI,
pelnraeMoil 3aa4un, BBHICKA3bIBATh HJICH, HAIICJICHHBIC HAa TIOWCK PEIICHHUsS, COMOCTABISAThH
CBOM CYXKJICHHS C CYXJICHHUSIMH JAPYTUX YIaCTHUKOB JIHajora, oOHaApYyXKUBATh pa3Indyue U
CXOJACTBO TIO3WMIIMIA, B KOpPPEKTHOW (opMe (OPMYJIMPOBATh pa3HOTJIACHS, CBOH
BO3PaKCHUS;

IPEICTABIATH PE3YIbTaThl PEIICHHS 33]Ia4H, SKCIICPUMEHTA, UCCIICIOBAHHSI, IPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3alad MPe3CHTAMH |
0COOEHHOCTEH ayUTOpHH.

PeryJsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicCTBUSA

Camoopranusamnus:

COCTaBIISITh TIJIaH, AITOPUTM PEUICHHs 33]]a91, BRIOMPAThH CIIOCO0 PEIICHUs ¢ yIETOM
UMEIOIIUXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh W
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

BJa/IeTh HAaBBbIKAMU II03HABATENBbHOM pediekcuyn Kak OCO3HAHUS COBEPIIAEMBIX
JACHUCTBU W MBICIUTENBHBIX TMPOILECCOB, WX pPE3yJabTaTOB, BJIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIIecca U pe3ybTaTa pelIeHrs MaTeMaTHUeCKOH 3a/1a4u;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa IETW M YCIOBUSAM, OOBICHATH NPUUHHBI
JOCTHKECHHS MM HEIOCTIKEHHUSI PEe3yIbTaTOB NIEATEIHHOCTH, HAXOIUTh OLINOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



CoBMecTHas 1eITEJIbHOCTD:

MOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIMBHUIYATHHOU PaOOTHI
IpU pelIeHur y4eOHBIX 3a/1a4, IPUHUMATh LeJb COBMECTHOM JESITeIbHOCTH, IUTAHUPOBATh
OpraHu3allMi0 COBMECTHOM paboThl, pacmupenensTh BUIbI padOT, JOrOBApUBATHCA,
00CyX/1aTh MPOIIECC U pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyXkaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U MUHBIE), BBIIIOIHATH CBOIO YaCTh Pa0OTHl M KOOPJUHUPOBATH CBOU
JEUCTBUA C IPYTMMHU 4YJ€HaMU KOMaHJbl, OIIEHUBATh KayeCTBO CBOETO BKJIAJa B OOIIUIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMU B3aUMOICUCTBUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaromuicss HAyquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHSATHSIMH CTEPEOMETPHH TMPHU PEUICHUH
3a]1a4 ¥ MPOBEJCHUN MaTEMaTHUYECKUX PACCYKICHUM;

OPUMEHATh AKCHUOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX MPU PELICHUU
reOMETPUUYECKUX 33/1a4;

KJIacCU(UIIMPOBATh B3aMMHOE pPACMOJOXKEHUE TPSIMBIX B  MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpUPOBATH IMOHATUSMH, CBA3AHHBIMU C YIJIaMU B INPOCTPAHCTBE:
MEX]y IPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMOI U MJIOCKOCTHIO;

cBOOOIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOOHO paclo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MPU3Ma, MUPAMHIA,
OpSIMOYTOJIbHBIN Mapaenenumnes, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBaHUS IS KilacCUu(PUKanu;
cBOOO/IHO ONEpUPOBATHh MOHATHUSMHU, CBSI3aHHBIMHU C CEYEHHEM MHOTOTPAaHHUKOB
MIOCKOCTBIO;

BBITIONHATh TapajyiebHOE, IIEHTPAIbHOE M OPTOTOHATBHOE MPOEKTUPOBAHNE
¢buryp Ha TIOCKOCTh, BHITIONHATH U300paKeHHs PUTYP HA TUIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAHHHUKOB PAa3JIMYHBIMH METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) IJIOCKME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUL
CBEpXY, COOKY, CHU3Y;

BBIYUCTIATh TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Tpu3Ma, MHpaMHUaa),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOJHO ONEPUPOBATh MOHITUSIMH: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOMIHO  OMEpPUpPOBATH TOHATHUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM |
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSITH JICUCTBUS HAJl BEKTOPAMH;

pelaTh 3aJa4d Ha J0Ka3aTebCTBO MAaTEMAaTUYECKUX OTHOUICHUHM W HaXOXKICHUE
T€OMETPUUYECKUX BEJIMYMH, MPHUMEHSSI W3BECTHBIE METOJbI TPU PEIICHUN
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;



INPUMEHATh  NPOCTEUINME  MPOTPAaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, TNPEOOpPa3OBBIBATE W UHTEPHPETUpPOBATH  MHGOpPMALUMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpax, MPE/ICTABICHHYIO HA YepTekKax U
PUCYHKaX;

MIPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH M AHAIU3UPOBATh
peanbHbIE CHUTyallUH, NPUMEHATh HW3YyYECHHbIE IOHATHA B IPOLIECCE IIOHMCKA
pelieHus MaTeMaTU4YecKd CGHOpPMYJIMPOBAHHOM MPOOJIEMBI, MOJEIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPUM, UCCIEA0BATh MOCTPOCHHBIE MOJCIIU C
HCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOPEM, annapara anreOpsl, permaThb
MPAKTUYECKHE 3a/1a4, CBA3AHHBIE C HAXOKJICHUEM F€OMETPUYECKUX BEJIUYHH;
MMETh NPE/ICTaBIEHNUs 00 OCHOBHBIX 3Tanax pa3BUTHs F€OMETPUU KaK COCTABHOMN
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

CBOOOJHO  ONEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C  LWIMHAPUYECKOMH,
KOHUYECKOU U C(hEepUUECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYEHUS;
ONEpPUPOBATh MOHSTHUSIMM, CBSI3aHHBIMU C TEJIaMHM BpPALIEHUS: LUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Teja BpalleHus (LWIMHApP, KOHYC, cdepa U Iap) U OOBACHATH
CHOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(HEephl U MIOCKOCTH;

BBIUMCIISTh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJl BpAIICHUs, 0ObEMBI U
IUIOIIAAN TOBEPXHOCTEN MHOTOI'PAaHHUKOB U TE€J1 BPALLICHUS, TEOMETPUUECKUX TEN
C IpUMEHEHUEM (POpMYIT;

CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C KOMOMHAIIMSMHU TE€J BpalleHUS
M MHOTOTPAaHHUKOB: MHOIOTPaHHUK, BOHMCAHHBIA B cepy U ONUCAHHBIA OKOJIO
cdepsl, cepa, BDUCaHHAS. B MHOTOI'PAaHHUK WJIM TEJIO BpallleHUs;

BBIUMCIISTh COOTHOIIECHUS MEXAY IUIOIAJIMU TIOBEpXHOCTE U 00BbEMamMu
MMOJOOHBIX TEII,

M300pakaTh u3ydaemble (UTYpPBI, BBIMIOJHATH (BHIHOCHBIE) MIIOCKUE YEPTEKU M3
PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIICHUS;

U3BJIEKaTh, HMHTEPOPETUPOBATH U  MpeoOpa3oBbIBaTh  HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTypax, MPE/ICTABICHHYIO HA YepTekax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpaly HaJl BEKTOpaMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

peniaTh reOMETpPUYECKHE 3a7auyd Ha BBIUMUCIEHUE YTIJIIOB MEXIY MNPSMBIMU U
IUIOCKOCTSMHM, BBIUMCIIEHUE PACCTOSIHMM OT TOYKU JI0 IJIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A IIPH PELLICHNH;

cBOOOJHO ONEpUPOBaTh MOHATUSIMHU, CBSI3aHHBIMH C JIBUYKEHHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;



BBITIONHATH M300pakKeHUsE MHOTOTPAHHUKOB U TEJ BPAIICHUS NP MapajieIbHOM
IIEPEHOCEe, LEHTPAIbHOM CUMMETPHUM, 3€PKaJIbHOM CUMMETPHUH, IIPU IOBOPOTE
BOKPYT NpPsIMOi1, TpeoOpa3oBaHus 000U,

CTPOUTH CEUEHUs MHOIOTPAaHHUKOB M TEJl BpALICHUSA: CEUEHUs LWINHIpA
(mapamenbHO W NEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca (IapaljiesibHbIE
OCHOBAHMIO ¥ MPOXOAIIME YEPE3 BEPILINHY ), CEUEHUS 11apa;

HCIIOJIB30BaTh METOABI IIOCTPOCHUS CEUEHUM: METOJ CIIEIOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ [IEPEHOCA CEKYILEH IIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,

NPUMEHATh T€OMETpPUYECKHe (PAaKThl Ui PEHICHHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEANIONIATAIOIIUX HECKOJIBKO IIar0B PEIIEHHUs], €CIIU YCIOBUS NPUMEHEHHUS 3a/1aHbI
B SIBHOW W HESIBHOU (popme;

pemaTh 3aJa4y Ha JTOKa3aTeJIbCTBO MATEMATHYECKUX OTHOLICHUN M HaXOXKICHUE
r€OMETPUYECKHUX BEIUYMH;

MPUMEHSTH TPOTPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
IIPU PELIEHUN CTEPEOMETPUUYECKUX 3aaY;

OPUMEHATH IOJIyYCHHBIC 3HAaHUS HA IPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh U
OLICHUBATh pEaJbHbIE CHUTYallUH, NPHUMEHITh W3YYEHHBIC IOHSTHUS, TEOPEMBI,
CBOMCTBa B MpoOIECCE IMOMCKAa PELICHUS MaTeMaTUyecKu C(HOpMYIUPOBAHHON
pOoOJIEMBI, MOJIETUPOBATH PEAJIHBIE CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJENIA C HMCHOJb30BAHUEM T'€OMETPHUUECKUX IOHATHU U TEOPEM,
anmapara ajreOppl, pelaTb NPaKTUUECKUE 3aJlauM, CBSI3aHHBIC C HAXO0XKJIEHUEM
r€OMETPUYECKHUX BEJIUYMH;

MMETh IPE/ICTaBlIeHUs 00 OCHOBHBIX ATanax pa3BUTHs I'€OMETPUM KaK COCTaBHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypen
1 Brenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
) VYTIIBl U paccTOSHUS 16 1
6 MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpouabusie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 AHaMTHYECKasi TeOMETPUS 15 1
5 [ToBTOpeHnue, 0600IICHNE 1 15 1
crucTemMaTu3alus 3HaHUI
3 O0bEéM MHOTOTpAaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX PSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

IlonsThs: MEPECCKAr0IMMrECs IMIO0CKOCTH,
IepeceKaromumecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpanHuKH, ©300paKeHHe MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CrocoOsl 3a1anus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxeHue nepeceueHus MoaydeHHBIX
IUIOCKOCTEH. PackpalnBaHue mocTpOCHHBIX
CEUYCHHUI pa3HbIMHU I[BETAMH

11

N300paskeHne ceueHnil mupaMuabl, Kyoa u
[IPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300paxkeHue nepeceueHus MoaydeHHBIX
IUIOCKOCTEH. PackpaiinBanue MOCTPOSCHHBIX
CEUYCHHU I pa3HbIMHU I[BETAMH

12

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOIAT Uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IockocTeil. PackpammBaHue moCTpOSHHBIX
CEUeHUH pa3HBIMU I[BETAMU

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
iockocTeil. PackpammBaHie NoCTpOSHHbBIX
CeUeHHH pa3HBIMH LIBETAMH

14

15

16

Mertop cieq1oB Uit IOCTPOCHUS CEUSHHH
Mertopa cieq1oB /Uil HOCTPOSHUS CEUEHU.
CBoiicTBa nepeceueHui MPSMbIX U
IIJIOCKOCTEN

Mertona cieqoB Uil HOCTPOSHUS CEUEHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN




17

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
IIOCTPOEHUSA

18

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
IIOCTPOEHUSA

19

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3al1UCh HI1aroB
MOCTPOCHHMS

IToBTOpeHune mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpelBaronecs npsmele.
[Ipu3Haky CKkpenmBarOMUXCS MPSAMBIX.
[TapannenpHble MpsMBbIE B IPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAHHOW MPSIMO#, TPOXOALIEH Yepe3 TOUKY




MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsMoi. Jlemma o nepecedeHuun
MapajuIeIbHbIX MPSAMBIX INIOCKOCTHIO

26

27

28

29

[TapamiensHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NpsAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA NapaJuIEIbHOTO POEKTUPOBAHMSL.
N300pakenue pa3HbIx GUryp B
MapaJUIEIbHON MPOEKIINH

LenTpanbHas npoekuus. Yroiu ¢
COHAITIPABJICHHBIMU CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

3agaun Ha J0Ka3aTeabCTBO U UCCIIEOBAHHE,
CBSI3aHHBIE C PACIOJIOKEHUEM IPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IPSIMOU U IJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJIOCKOCTH

31

['eomeTprueckue 3ajaun Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YePTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOLIEHUN

33

[MapannenbHas MPOEKIHS, TPUMEHEHUE TSI
MMOCTPOCHHUS CEUEHUN KyOa 1




napaienenumnena. Ceoncraa
napajuieJienuIea 1 Ipu3Mbl

34

35

36

[TapannensHble mockocTH. [Ipuznaku
[apajuIeIbHOCTH BYX IJIOCKOCTEM

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
4yepes TOUKY, He MPUHAATISKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napajuiesbHbIX IJIOCKOCTEH: 0
MapajuIeIbHOCTH NPSIMBIX TIEPECCUCHUSI TIPH
MepeceyeHny JIByX MapajiebHbIX
IJIOCKOCTEH TpeThei

37

CBoiicTBa mapaienbHBIX MIOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX NPSMbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NTPSIMOM €
IBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

38

[ToBTOpenue: reopema ITudaropa Ha
IJIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenumena

41

Boruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

42

43

[lepneHUKyYISAPHOCTD MPSMOM U TNIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH IPSIMOU U
IJIOCKOCTH

[lepneHUKYIAPHOCTB MPSMOM U TUIOCKOCTH.
[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH




Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN

44 4yepe3 TOUYKY MPOCTPAHCTBA U
NEePHEHIUKYIISIPHON K TNIOCKOCTH

45 [TnockocTy ¥ NepreHANKYIIPHBIE UM
IpsiIMble B MHOTOT'paHHHUKaX

46 [TiockocTr ¥ EPIEHINKYIISIPHBIE UM
IpsSIMbIE B MHOTOTPaHHHUKAX

47 [Mepnenaukynsip u HakiaoHHasA. [locTpoeHne
NEePIEeHUKYIISPA U3 TOUKU Ha IPAMYIO

48 [epnienaukysip u HaknoHHast. [loctpoenne
NEPIEHINKYIISIPA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx meprneHANKYIsIpax (MpsMast
u oOpaTtHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast)

o1 VYroa Mexay CKpelrBaroIUMUCS MPSIMbIMU

59 [Touck meprneHAnKyISPHBIX TPSMBIX C
MIOMOILBIO NEPIIEHIUKYIISPHBIX IIOCKOCTEH

53 OpTroroHanbHOE MPOSKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, Ipu3Msl,

54 MPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,

55 MPaBUIBHON MUPAMHUBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
CumMmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 wiockoctu. [Imockoctu cumMeTpuit B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OIYCTUTH HEPIIEHANKYISAPHIL:

CUMMETpPHUS, CABUT TOYKHU MO MapaljieIbHON
MpAMOit

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

63

64

65

Kontponbnas padota "B3zaumnoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpancrae”

[ToBTOpeHue: yroyn Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue METObl BEIUUCICHUS yIiia
MEXy IPSIMBIMU B MHOT'OI'paHHHKaX

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIila

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

[Ipu3Hak nepneHaANKYJIAPHOCTH IIIOCKOCTEN;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIIPHBIX TPETHEN
IIJIOCKOCTH

69

[IpsiMoyTONBHBIN MapajuIeaenuIe; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiefenumneaa




70

Teopema 0 nuaroHany nNpsMOYTroJIbHOIO
napauleIIenuIe a U CICACTBUC U3 HEE

71

72

73

CTCpCOMeTpI/I‘{eCKI/Ie W IIPUKIIAJAHBIC 3a1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX U IIJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IPOCTBIX CUTYaIUAX

74

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEKIY
CKPELIMBAIOIIUMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH

TpEXrpa”Hblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

80

Kontponbras padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 2JIEMEHTHI"

[Tupamupa. Bunsl nupamun. [IpaBunsnas
nupamuaa

81

[Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHas npuszma




[IpssMo#t napaenenunen, NpsMoyroJbHbIN

82 1
napaJiesienunes, Kyo

83 Brinykibsie MHOTOrpanHuKd. Teopema 1
Ditnepa
Brinykisie MHOTOrpanHuKd. Teopema

84 DOiinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrtponsHas pabora "MHOrorpaHHUKH" 1

36 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuo mapamnenenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

01 Pasnoxenue BexTopa 1o 6a31/1<:3v/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MIOCKOCTH

92 CkasipHOE TIpOU3BEICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a1aun ¢ BEKTOPAMH 1

98 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1

99 O0o0mIeHre M cucTeMaTH3aIus 3HaHUH 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 Hrorosast koHTpoIpHAs paboTa 1

102 O06o001IeHre U CHCTeMaTH3alus 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Hara uudposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero u3ydeHust oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1

Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
9 [ToBTOpenue temsl "CkasispHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

MpOrpaMMHUpPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEXy ITTIOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJa pacCTOSIHUS OT TOUKH J10

12 ® 1

IIJIOCKOCTH B KOOPJIMHATAX
13 Haxoxnenue paccTossHUM OT TOUKHU 10 1

IJIOCKOCTH B KyOe




Haxoxnenue pacCTosIHUM OT TOYKHU 10

14 IUIOCKOCTH B TPaBUJIHON TTHPaMHJIE

15 KontponbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHuss MHOIOIpaHHUKOB: CTaHIAPTHbBIE
MHOT'OI'PaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHuss MHOIOIpaHHUKOB: CTaHIAPTHbBIE

18 IUIOCKOCTH, NI€PECEUEHUs MPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsMbIE U TNIOCKOCTH:
napajJiesibHble CeYeHHUSI

20 [TapannenbHbie TPSMBIE U TNIOCKOCTH:
pacy€T OTHOLIEHUI

21 [TapannenbHble IpsSMbIE U TJIOCKOCTH: YTJIbI
MEX]y CKPEIUBAOIINMUCS MPSMBIMHU
[leprieHAMKyNIApHBIE IPSIMBIE U MJIOCKOCTH:

99 CTaHJapTHBIE Mapbl MEPIEHUKYIAPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OI'PaHHHKOB

93 [eprieHAUKYISApHBIE IPSMBIE U TIOCKOCTH:
TeopeMa O TPeX MePHeHIUKYIIpax

24 [eprieHAUKYIApHBIE IPSIMBIE U TIOCKOCTH:
BBIUMCIICHUS [UTHH B MHOTOTPaHHHUKAX
IToBTOpEHUE: MIIOIIA ! MHOTOYTOJIbHUKOB,

25 (dbopMyIIbI TS III0IIAAeH, COOOpaskeHuUs
no100us
IToBTOpEHUeE: MIIOIIA 1 MHOTOYTOJIbHUKOB,

26 (dbopMyIIbI TS III0IAACH, COOOpaskeHUs

noxoous




27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpasKeHUs
noxoous

28

29

30

[Tnomanu ceyeHnit MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOA00HS
[Inomaau ceyeHrii MHOTOrpaHHUKOB:

IUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaKCHHUSI TOT00MS

Kontposnbnas padota "IloBropenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31

O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuielNenurnena

32

33

3anaun 00 yABOCHUHU Ky0a, 0 KBaApaType
Ky0a; 0 TPUCEKIINH yIia
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMOM MIPSMOYTOIHLHOTO
napasieNenuneaa

34

[Ipuknanubie 3a7a4n, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napasieNenuneaa

35

36

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTpHUueCcKUe 3a7jaui, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM
MPSAIMOM TPU3MBI

38

Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM
HaKJIOHHOM MPHU3MBbI




Brruncienue 00bEMOB TEJI C TOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
MU PAMHU/IBI

40 ®opmyna 00béMa mupamusl. OTHOIIEHHE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

41 dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM YTIIOM

42 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BEMaMU TUPaAMUIBL
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

16 [Ipumenenue o0bEMOB. Borunicnenue
PacCTOSIHUS JI0 TNTIOCKOCTH

47 KonrtponbHas padora "O0béM
MHOIOrpaHHHUKa"
[unwaapudeckas MOBEPXHOCTD,

48 o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU

49 Hunuaap. [psmoit KpyroBod HUIMHIAP.
[lmomaae MOBEpXHOCTH HWJIMHAPA

50 Konundeckast moBepXHOCTH, 00pa3yroIime
KOHUYeCKoi moBepxHocTu. KoHyc

51 CeueHue KOHYyca IIOCKOCTBIO,
napajuieNbHOM MITI0OCKOCTH OCHOBAHUS

59 VYceuénnsiit konyc. M3o00pakeHne KOHYyCOB

1 YCEUEHHBIX KOHYCOB




[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM

53 MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3ajaud Ha

55 JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUECHUN IUIMHIPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUYCHUH IIMINHIPA, KOHYCa

57 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
[ATAHIPOM

58 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
HUIHHIPOM

59 Cdepa u map
[Tepeceuyenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u ceps miockoctsro. B u
n300pakeHHe mapa
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsto. Bua n
n300paxkeHue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u e
yacTeu

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cthepoii u mapomM, TOCTPOCHUEM UX
CEUYEHUI MIOCKOCTHIO

65 CrepeoMeTpuuecKue 3aaud Ha

J0Ka3aTCIbCTBO U BBIYHUCIICHHUEC, CBAA3aHHBIC




co cthepoii U mapom, TOCTPOCHUEM UX
CEUYCHUI MIOCKOCTHIO

[Ipuknanuele 3ana4un, cBsi3aHHbIE CO chepoi

66
Y 11apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
noxoous

68 Pa3znuuynbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpareHus"

70 3agaum o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

71 Kontponbnas pabota "Tena u moBepxHOCTH
BparieHus"

7 O6bem mumuaapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA

73 Brrunciienne 00bEMOB T C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM KoHyca

74 [Tnomaayn 60KOBOM U MOTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCa

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TOBEpXHOCTEN Ten"
O06béM m1apa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans chepsr.

77 CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C

BBIUUCIIEHUEM 00BEMOB II1apa, MapoBOro
CErMEHTa U IIapOBOr0 CEKTOpa




78

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio cepbl. COOTHOMEHUS MEKITY
TJIOIIA ISIMH TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX Te
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHUyeCcKre 3a]]a4, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH
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Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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82
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JIBrokenus npoctpancTBa. OToOpaKeHUS.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOMCTBA JBMKSHUH

Buel 1BukeHunii: napauiesbHbIN EPEHOC,
LIEHTPAJIbHASA CUMMETPUS, 3epKaIbHas
CUMMETPHUS, TIOBOPOT BOKPYT NMPSIMOM

ITpeoOpaszoBanus nogobus. Ipsmas u chepa
Olinepa

84

85

86

FGOMeTpI/ILIeCKI/Ie 3a1a4i Ha MPUMCHCHUC
JABUMOKCHU S

KonrtponbHas pabota "BekTops! B
npocTpaHcTae”

O6o0maromiee moBTopeHue 11 moHsITHI 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMarn3anus 3HaHui: "llapamiensHoCTh
MPSMBIX U IIJIOCKOCTEN B IPOCTPaHCTBE"

87

O6o6matomee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”
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Ob6o6maromiee noropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHuKa"

90

Oo6o06maromee nmoBropenue 11 nmoHsTHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOrOrpaHHuKa"

91

92

93

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Oo6o06muaromiee nopropeHue 11 noHATU 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmaru3anus 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

WroroBas koHTpoJsibHas paboTa
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs
3HAHUU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAayKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

99

100

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK

HAayYKHU U et POJib B pa3BUTHUHN COBPECMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ pojib B PA3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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