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IHHOACHUTEJIBHASA 3AIITMCKA

I'eomerpust siBisieTcs OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpEeIHEro oOmiero oOpa3oBaHHsA, TaK KaK 00eCleYyrMBacT BO3MOXKHOCTH
W3y4YeHUs TUCHUIUIMH €CTECTBEHHO-HAyYHOM HANpaBICHHOCTH U MPEAMETOB TYMAHUTAPHOTO IUKJIA. [IOCKONBKY JIOTMYECKOE MBIIIEHHE,
dbopMupyeMoe TIpH H3YyICHUH 00yJarONIMMUCS TOHITHWHBIX OCHOB T€OMETPHUH, TIPH JOKA3aTEIIBCTBE TEOPEM H IMIOCTPOSCHUH IIETIOYKH JIOTHICSCKHIX
YTBEP>KACHUM MpU PEIICHUH TeOMETPUUYECKHUX 3a]a4, YMEHHE BBIIBUTATh M OIMpPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MpPH
pEIIeHNH 3a]1a4 €CTECTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH (PU3MUECKUX 3aad.

Ilenp ocBoeHusi mporpamMmbl ydueOHOro Kypca «['‘eomeTpus» Ha YriayOJEHHOM YpPOBHE — DPa3BUTHE WHAMBUAYAIBHBIX CIOCOOHOCTEH
oOyyaromuxcs TMpU HW3YYCHHH TE€OMETPHUH, KaK COCTABISAIOIIEH MpeaMeTHOW obnactu «MaremaTuka W WH(MOpMAaTHKa» dYepe3 oOecreueHue
BO3MOXXHOCTH TPUOOPETCHHUS W UCIOJB30BaHUS 0Oo0jiee TIIyOOKHX TEOMETPHYSCKUX 3HAHUM W JCHCTBHM, CHEIUPUYIHBIX T'C€OMETPHH, U
HEOOXOIUMBIX AJISl YCIIEHIHOTO MPO(hecCHOHABHOTO 00pa30BaHMUs, CBA3aHHOTO C UCIIOJIb30BAHHUEM MaTEMAaTHKU.

[TpuoputeTHBIME 3aladaMHU Kypca T€OMETPUM Ha YIIYONEHHOM YpPOBHE, PACIIUPSIONIMMHU U YCHWIMBAIOIIUMU Kypc 0a30BOTO ypOBHS,
SIBJISIFOTCSL:

pacmupeHue MNpeACTaBICHUS O T€OMETPUM KaK YacTU MHUPOBOM KyIbTyphl M (OPMHUPOBAHHE OCO3HAHHS B3aWMOCBSI3H T€OMETPUU C
OKPY>KaIOIIUM MHPOM;

(dhopMHUpOBaHKE TIPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BAXKHEHIINX MAaTEeMAaTHUYECKUX MOJIEIISX, TTO3BOJISIIONINX OMKMCHIBATh U
M3Yy4aTh pa3HbIC SBICHUS OKPYKAIOIIEr0o MUPA, 3HAHWE TOHATHIHOTO amnmaparta 1o pasaeny «CTepeoMeTpus» yaeOHOro Kypca TreOMEeTpHH;

(GhOopMHUPOBAHHE YMCHHS BIJIAJICTh OCHOBHBIMH MOHITHSIMH O TPOCTPAHCTBEHHBIX (PUTypaxX W UX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyI U yMeHHE UX IPUMEHSTh, YMEHHS TOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHE YMEHUS paclo3HaBaTh Ha YEpPTEkKaxX, MOJAENSAX M B PEabHOM MHPE MHOTOTPAaHHHKHU W Teja BpallleHHs, KOHCTPYHPOBATh
reOMEeTPUUYECKHUE MOJIENH;

(dbopMUpOBaHHE MOHMMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS MaTeMaTHUeCKHX TeOpuH, (OpMUpOBaHUE MOHUMAHUS POJU
AKCHOMATHUKU TIPU MPOBEJACHUU PACCYKACHUM;

(dhopMHupOBaHKE YMEHHS BIIaJIETh METOJIAMHU J10KA3aTEIbCTB U JITOPUTMOB PEIICHUS, YMEHHS WX MPUMEHATH, MPOBOAUTH JOKA3aTECIbHBIC
paccyXkIeHus B XOJE pEIICHUS CTePeOMETPUUYECKHUX 3aJad M 3aJad C MPaKTUYECKUM coJlepkaHueM, (opMHpoOBaHHE MPEICTABICHUS O
HEOOXOIMMOCTH JIOKa3aTeNLCTB MPU OOOCHOBAHWU MATEMAaTHYECKUX YTBEPKICHUH M POJTM aKCHOMATUKA B TPOBEACHHH JACTYKTHBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPIICHCTBOBAHME WHTENIEKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH OOydarolMxcsi, MO3HABATEIbHON aKTUBHOCTH,
HCCIIE0BATEIIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YUCHUIO T€OMETPHUH;

dbopmupoBanue GyHKIIMOHATBHONW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS Pacllo3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHH,
O00BEKTOB U 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYAIMSIX W MPH U3YUYCHUU IPYrUX YYEOHBIX MPEIMETOB, MPOSIBICHHS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJICIMPOBAHUS PEATBHBIX CUTYAIIUH, NCCIIETOBAHMS TTIOCTPOSCHHBIX MOJIENICH, MHTEPIPETAINH IMOTYICHHBIX PE3YIHTaTOB.



OCHOBHBIMH COZICP)KAaTEIbHBIMU JUHUSAMH ydeOHoro kypca «l'eomerpusi» B 10—11 kmaccax sBustorcs: «lIpsMble ¥ TIJIOCKOCTH B
MPOCTPAHCTBEY, « MHOTOrpaHHUKIY, «Tena BpameHus», «BeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B POCTPAHCTBE.

Chopmymnupoannoe Bo ®I'OC COO TtpebGoBaHNE «yMETh ONEPUPOBATH MOHIATUSAMNY, PEIEBAHTHBIMU T€OMETPUU Ha YIITyOJEHHOM YpOBHE
oOyuenuss B 10-11 kmaccax, OTHOCHUTCS KO BCEM COJEp)KaTeIbHBIM IJHHUSM Y4eOHOTO Kypca, a (opMHpOBaHHE JOTHYECKHX YMEHUI
pacmpeensieTcss He TOJIBKO 0 COAepKATeIbHBIM JIMHUSIM, HO U TI0 rojaM o0ydenus. CoaeprxaHue 00pa3oBaHUs, COOTBETCTBYIOIIECE MPEAMETHBIM
pesynbraTaMm ocBoeHusi PenepanbHON pabouelt mporpaMMBbl, pacpeeIEHHBIM 0 roJjaM o0y4eHUs], CTPYKTYPHUPOBAHO TaKHUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIUIKAIBHBIM BOMpPOcaM oOydarmuecs oOpamaiiuch HEOJHOKPAaTHO. OTO TO3BOJISIET OPraHW30BaTh OBIAJICHUE
T€OMETPUUECKUMU MOHSATHUAMH U HaBBIKAMH TOCJIEIOBATEIILHO U MOCTYMATEIbHO, C COOIIOCHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYATh B OOLIYI0 CUCTEMY I€OMETPUUYECKUX MPEACTABICHUN OOYydaroIUXcs, paciiupss U yriayomuss e€, oOpa3ys MpouHble MHOKECTBEHHbBIE
CBA3U.

[lepexo kK M3y4EHUIO T€OMETPUH HA YTIIyOJEHHOM YPOBHE MO3BOJISIET:

co3/aTh ycnoBus A guddepeHnmnanu o0yuyeHus, TOCTPOSHUS HHANBUAYAIBHBIX 00pa30BaTeIbHBIX MPOTPaMM, 00ECTIEYUTh YTIyOIEHHOE
M3y4YeHHUE TEOMETPUHU KaK COCTABIISIONIEH yueOHOro mpeamera «MaTemaTukay;

MOATOTOBUTh OOYYAIOIMXCA K TPOJOJDKEHUIO HW3Y4YEHUST MaTeMaTUKH C Y4€ToM BbIOOpa Oynymei mnpodeccuun, obecnednBas
MPEEeMCTBEHHOCTh MEKIY OOIINM U MPO(eCCHOHANTBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «I'eomeTtpusi» Ha yriayonénnom ypoBHe otBoautcst 204 vaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11
kiacce — 102 gaca (3 yaca B Heeni0).

COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJI0CKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHSITUSL CTEPEOMETpPUH. Touka, NpsAMas, IUIOCKOCTh, MpOCTpaHCTBO. IloHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMHoOe pacrnonoxxeHue MNpsSMBIX B TMPOCTPAHCTBE: IEPECEKaroNIuecs, MapauiebHbIe W CKpelmBarommecs mnpsmeie. [IpuzHaku
CKpEeLIMBAOIINXCA NpIMbIX. [lapaineasHOCTh IPSIMBIX U TNIOCKOCTEHM B MPOCTPAHCTBE: NapajlieIbHbIe IPSIMbIE B MPOCTPAHCTBE, NapAJIIEIbHOCTD
TpEX MPSMBIX, MAPaUICTBLHOCTh MPSMOW M TUIOCKOCTH. [lapainenpHOe W LEHTpabHOE MPOCKTUpOBaHWE, M300paxkenne ¢uryp. OCHOBHBIC
CBOMCTBA MapajlieIbHOrO MPOEKTHpoBaHUs. M3o00pakeHue (uryp B mapasuieIbHOW NMPOEKIUH. YTJIbl C COHANPABICHHBIMH CTOPOHAMH, YroOJl
MEXIy MPSAMBIMU B IpocTpaHCcTBe. [lapaneabHOCTh MIIOCKOCTEN: MapaielibHble TUIOCKOCTH, CBOMCTBA MapaulesbHbIX TIocKkocTel. [Ipocreiimne
MIPOCTPAHCTBEHHBIC (PUTYPHI HA IIOCKOCTHU: TETPASP, MapaIeNeIUIIe ], TOCTPOCHHE CEUCHUI.



IleprieHAUKYIAPHOCTD NPSAMOM U IJIOCKOCTH: NEPIEHIUKYIIIPHBIE NIPSIMBIE B IPOCTPAHCTBE, MPAMBIE APAJIICIIBHBIE U NIEPIECHINKYIIIPHBIC
K IUIOCKOCTH, NPU3HAK MNEPIEHIUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpPEMa O MPSMOM MEPHEHAUKYISIPHON IMIocKocTH. OpToroHanbHOE
npoekTupoBanue. [lepneHIuKymnsp u HaKJIOHHbBIE: PaCCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOMN 710 MIIOCKOCTH, MPOEKIUS (HUTYPBI
HAa IUIOCKOCTb. [leprneHauKyIspHOCTb INIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpéX neprneHauKyispax.

VYIibl B POCTPAHCTBE: YIrOd MEXAY NPAMOW M INUIOCKOCTBIO, JABYIPAHHBIA YIOJI, JUHEHHBIM YroJl IBYIpPaHHOro yria. TpéXrpaHHbld H
MHOTrOrpaHssle yribl. CBOMCTBA INIOCKMX YTJIOB MHOTOIPAaHHOTO yrya. CBOMCTBA IUIOCKHMX M JIBYTPaHHBIX YIJIOB TPEXIPaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JiJIsl TPEXTPAaHHOTO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrorpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma, npsiMas M HakJIOHHas IPU3Mbl, OOKOBas M IOJHas
MOBEPXHOCTh TNpu3Mbl. [lapamnenenunen, NpsAMOYTONbHBIA Mapajieenune] M ero csodcrsa. Kparuaiimme nyTm Ha IOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IlpoctpancrBenHass teopema I[ludaropa. Ilupamuma: Nn-yrosibHas mupamuia, NMpaBUbHAsS W yceu€HHas
nupamuibl. CBoiicTBa péGep M OOKOBBIX I'paHeil MpaBWIbHOM mMuUpaMubl. [IpaBuibHBIE MHOTOIpAaHHHMKH: MpPaBUJIbHAs MpHU3Ma U NpaBUIIbHAs
NUpaMyu/Ia, MpaBUIIbHAS TPEYrojbHAs NMHpaMHIa W TPaBWIBHBIA TeTpasap, KyO. [IpencraBieHre O MpPaBMIIBHBIX MHOTOTPAaHHHKAX: OKTa’Jp,
JOJEKadp U UKOCADIP.

Beruuciienue 3rneMeHTOB MHOTOIPAaHHHMKOB: p&Opa, AuaroHauu, yrisl. [Inomans 60KOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTU MPSIMON
MIPU3MBI, TUTOIIAIh OCHOBAHUM, TeOpeMa 0 OOKOBO MOBEPXHOCTH MPSAMOM Mpu3Mbl. [I1o11a s 60K0oBO# MOBEPXHOCTH U TOBEPXHOCTH TPABUIIBHOM
IIMPAMMJIBI, TEOPEMA O IJIOLIANN YCEYEHHON TUPAMHU/IBI.

CuMMeTpusi B TNPOCTPAHCTBE. JIEMEHTbl CHUMMETPUM NPABWIBHBIX MHOTOrpaHHMKOB. CHMMeETpHsl B IpPaBWIBHOM MHOI'OIPDAHHHUKE:
CUMMETpHUS NTapajuieenuIeaa, CAMMETPHS PABWIBHBIX IIPU3M, CHMMETPHSI IPABUIBHON TUPaMU/IBL.

BekTopb! M KOOPpAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBl KOJUIMHEApHBIC, COHAIPABIICHHBIE U
IIPOTUBOIIOJIOKHO HAIIPABJIICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€HCTBHSI C BEKTOPAMU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uyucio. CBOMCTBa Cil0KeHHUs BEKTOpoB. CBOICTBAa yMHOXEHMs BEKTOpa Ha 4yucio. [loHsATHe KOMIUIaHAapHBIE
BeKTOpHI. [Ipn3Hak koMIiaHapHOCTH TpEX BeKTOPOB. [IpaBuio mapasuienenunena. Teopema 0 pas3iokeHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BeKkTOpaMm. IIpsMoyronpHas cucrema KoopauHaT B poctpaHcTse. KoopanHaTel BekTopa. CBs3b MEXKIy KOOpAUHATAMHU BEKTOPA U KOOPAMHATAMHU
TOYEK. YT0J1 MekIy BeKTopaMu. CKaJsipHOE IPOU3BEACHHUE BEKTOPOB.



11 KJIACC

Tena Bpamenus

[ToHsATHS: UIMHAPHYECKAs IMOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, cepuyeckas MOBEPXHOCTb, oOpasyiolme noBepxHocTei. Tena
BpAaIlleHHS: IIMINHAP, KOHYC, YCEU€HHBIN KOHYC, cdepa, map. B3anmHoe pacmonoxkeHue chepbl U TNIOCKOCTH, KacaTelIbHast IUIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHus Ha MII0CKOCTU. Pa3BépTka muiuHapa u konyca. CummeTpus cdepsl U mapa.

O06BéM. OcHOBHBIE CBOIcTBAa 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIBHOTO MapajuIesienuIe1a u cieacTBus u3 He€. O0bEM npsaAMoii u
HAKJIOHHOM NMPU3MBI, IUIHHJPA, THpaMHIbl U KoHyca. O0BEM 11apa U I1apOBOT0 CETMEHTA.

KomOuHnanuu ten BpalieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B IMJIMHIpP, ONMCAaHHAs OKoJio nuiMHApa. Ilepeceuenue chepsl u
mapa ¢ Iiockocteio. Kacanme mapa um cdepsl MmIiockocTeio. TloHsATHE MHOTOrpaHHHMKA, OMHCAHHOTO OKOJO cdephl, cepbl, BOHUCAHHOW B
MHOT'OTPaHHUK WJIH TEJIO BPALLECHUS.

[Tnomaap MOBEPXHOCTH LUIMHApA, KOHYyca, miomans chepsl u e€ yacreit. Ilogobue B mpoctpanctse. OTHOIIEHHE 00BEMOB, TUIOMIAACH
nmoBepxHocTel Moio0HbIX Guryp. [IpeodpazoBanue noaoodus, romoTeTus. Pemenne 3a1a4 Ha MIOCKOCTH ¢ UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX
METOJIOB.

IlocTpoeHne ceueHuil MHOTOTPAaHHUKOB M TEJl BPAlLEHUs: CEYEHUs LWIMHAPA (Iapajule]bHO U NEPIEHAUKYISIPHO OCH), CEUYEHHUS KOHYyca
(mapanenabHble OCHOBAHMIO U MPOXO/SIIUE Yepe3 BEPIIMHY), CEUEHUS IIapa, METOAbl OCTPOEHUSI CEYEHH: METOJ] CJIEA0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanuu Haj BEKTOpaMH. BeKTopHOe yMHOXEHHE BEKTOpPOB. (CBOMCTBA BEKTOPHOIO YMHOXKEHHUS.
[IpssMmoyronbHas cuctemMa KOOpIUHAT B pocTpancTBe. KoopauHatel BekTopa. Pasnoskenue BekTopa no 6azucy. KoopinHaTHO-BEKTOPHBIN METO
IIPU PELICHUN T€OMETPUUECKUX 3aa4.

JABHKeHHUs B MPOCTPAHCTBE

JiBmwxeHus npoctpancTa. OtoOpaxkeHus. /[Bwkenus u paBeHCTBO uryp. OOmme cBoWcTBa JBMKEHUH. BUIbI ABMKEHUI: apasienbHbINd
MePEHOC, IIEHTPaIbHAs CHMMETPHS, 3e€pKaJIbHasi CAMMETPHS, TIOBOPOT BOKPYT mpsiMoi. [IpeoOGpazoBanus mogobus. [psamas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHS YUEBHOI'O KYPCA «(I'EOMETPHUS» (YIJIYBJEHHBLIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaikaanckoe BoCIMTAHME:

c(OPMHPOBAHHOCTh TPAXKJAHCKOM TO3MIUHM OOYdYalolmlerocss Kak aKTMBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOro O0OIIecTBa,
MPEJCTABICHHE O MATEMATHIECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYp TPaXkIaHCKOTO 00mecTBa (BEIOOPHI,
OIIPOCHI U IPYTro€), yMEHHE B3aUMO/IEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U HaA3HAUYCHUEM;



2) naTpuMoTHYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKONW TI'pa)KTAaHCKOM HIECHTHYHOCTH, YBa)KEHUS K NPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JOCTHUXEHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUUCKON MAaTEMATUYECKOW IIKOJIbI, UCIIOIB30BAHNUE ATUX JTOCTHKEHUHN
B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C NPAKTUYECKMM IPUMEHEHHEM JOCTHKEHUW HAYKHM M JAEATEIBHOCTBIO YYEHOrO, OCO3HAHME JIMYHOIO BKJIAJA B MOCTPOCHUE
YCTOHYHBOTO OYTIYIIETO;

4) acTeTMYECKOE BOCTIUTAHUE:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MAaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUN, pacCyKICHUH,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM ACIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(OPMHUPOBAHHOCTh YMEHUS NMPUMEHSATh MAaTEMaTHUECKHE 3HAHUS B MHTEPECax 37J0POBOTO M OE30MacHOro odpasa KH3HU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0POBBIO (30pOBOE MUTaHUE, cOATAaHCUPOBAHHBIN PEXHUM 3aHATHI M OTIbIXa, peryispHas (pusuueckass aKTUBHOCTD),
(bu3MYeCKOe COBEPIICHCTBOBAHHUE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM J1€ATeTbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTU TPYI0JII00Us, UHTEPEC K pa3InyHbIM cepaM npopecCHOHATbHON NeATEIbHOCTH, CBI3aHHBIM C
MaTEeMaTHUKOW U € MPHIIIOKEHUSIMHU, YMEHUE COBEPIATh OCO3ZHAHHBIN BBIOOp OyAyIel nmpodeccuu U peain30BbIBATH COOCTBEHHBIE YKU3HEHHBIE
IJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUI0O MU CaMOOOpPa30BaHUIO HA TPOTSKEHUU BCEH JKU3HU, TOTOBHOCThH K
AKTUBHOMY YYaCTHIO B PEIICHUH NMPAKTHUECKUX 3a7a4 MaTEMaTHUYECKOI HAIPABICHHOCTH;

7) 3K0JI0THYeCcKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTH SKOJIOTMYECKON KYJIbTYpbl, IOHUMAaHUE BIUSHUS COLUATBHO-DKOHOMUYECKUX MPOLECCOB Ha COCTOSTHUE MPUPOJAHON U
COLIMATILHOW cpefibl, OCO3HAHHE TI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MPOoOJieM, OpUEHTAIMsl Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUU IS
penieHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl, IUTAaHUPOBAHUE MOCTYIIKOB U OIICHKU WX BO3MOXKHBIX TOCIEICTBUM JIJIsi OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOH MPaKTUKH,
MOHUMAaHHWE MAaTEeMAaTHYECKOM HayKH Kak cepbl YETOBEUECKOM NEATeIbHOCTH, DTAllOB €€ Pa3BUTH M 3HAYMMOCTH I PA3BUTHS ITUBUIIU3AIINH,
OBJIAJICHHE S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KyJbTypOW KaK CpPEICTBOM IO3HAHMUS MHpA, TOTOBHOCTh OCYILECTBIISITH NMPOEKTHYIO M
HCCIIEA0BATENIbCKYIO I€SITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.



METAHNPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YyHHBePCAJIbHbIE YUeOHbIE TelCTBUSA

Ba3oBble ornyeckne aeiicTBusA:

BBISIBIISITh M XapaKTepU30BAaTh CYIICCTBCHHBIC TNPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH, OTHOIICHWHA MEXIY TOHSTHIMH,
(bopMynHpOBaTH ONpPECIICHHS TOHITUH, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KiacCU(HUKAIUU, OCHOBAHHS Ul OOOOLICHUS W CPaBHEHHS,
KPUTEPHH IIPOBOUMOI0 aHATN3a,;

BOCIIPUHHUMATh, (HOPMYIMPOBATH M TPEOOPA3OBHIBATH CY)KICHHUS: YTBEPAWTEIbHBIE M OTPHLATEIbHbIC, €INHUYHBIC, YaCTHBIE W OOIIHe,
YCJIOBHBIE;

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeursi B (akTaxX, TAHHBIX, HAONIONEHHUSIX U YTBEPKICHUSX,
npeasaraTb KpUTEPUH IS BHISIBICHHS 3aKOHOMEPHOCTEH U POTHBOPEUHI;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JIOKA3aTebCTBA MAaTEMaTHUECKUX YTBEPIKICHHH (MIPsIMBIE W OT TPOTHUBHOTO), BEICTPAMBATh apTryMEHTAIIHIO,
NPUBOJHTH MPHUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KACHUS U BHIBOIBI;

BBIOMpATh CHOCO0 pelieHus yueOHOH 3a7aun (CpaBHUBATh HECKOJBKO BapUAHTOB PELICHHs, BHIOMpATh Hanbosiee MOAXOAAIIMNN C yUYETOM
CaMOCTOSITENTEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ncciiegoBaTebcKkne AeiicTBHA:

MCTIOJB30BaTh BOIMPOCHl KaK HCCIENIOBATEIbCKU WHCTPYMEHT IO3HAHUSA, (OPMYIMPOBATH BONPOCH], (DPUKCHPYIOMIME MPOTHBOPEUYHE,
npo0eMy, yCTaHaBIMBATh HCKOMOE U TaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3HMIINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHHE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUYEeCKOTr0 0OBEKTa,
SIBIICHHSI, TIPOIIECCA, BBISIBIICHUIO 3aBUCUMOCTEH MEXy 00BbEKTaMU, SBICHUSIMH, TIPOIIECCAMHU;

CaMOCTOATENIFHO (OPMYIHPOBaTH OOOOIIEHUs W BBIBOJABI 1O pe3yibTaTaM MNPOBEAEHHOTO HAONIONCHUS, HCCIICTOBAHUS, OIIEHHBATH
JOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHNUH;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATH MTPEITOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBIIATH 1e(UIIUTHI HH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOIPOC U JIJIsl pEIICHUsS 3a/1a4H;

BBIOMpaTh MH(POPMALUIO W3 MCTOYHUKOB DPA3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATH3MPOBAaTh M WHTEPIPETHPOBATH MH(OpMALNIO
pa3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, IPECTABIATH €€ B pa3IHMuHbIX (hopMax, WILTFOCTPHPOBATH TPapruECcKH;

OLICHUBATh Ha/I&KHOCTH HHPOPMAIMH TI0 CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.



KomMyHukaTnBHbBIC yHHBepcalbHble YueOHbIe el CTBUS

Oo0umenne:

BOCIIPUHUMATh U (OPMYIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LENSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO
TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, AaBATh MMOACHCHUA 110 XOA4Y PCUHICHUA 3aJa4, KOMMCHTHUPOBATH HOHy‘-IGHHBIﬁ PE3yJbTaT,

B X07ie 00CYKACHHUs 3a]aBaTh BOIPOCHI 110 CYIIECTBY 00CyKAaeMOil TeMbl, IpoOJIeMbl, pelaeMoi 3a1auu, BHICKa3bIBaTh U/I€U, HALlEJICHHbIE
Ha MOUCK PCUHICHUA, COITIOCTABJIATE CBOU CYXKACHUA C CYXKICHUAMU JIPYIrUX YUYaCTHHUKOB JUaJIora, 06Hapy)KI/IBaTL pas3siiniaue u CXoACTBO HOSI/ILII/Ifl, B
KOppEeKTHOH (popme (HhopMyIHpOBaTh pa3HOIIIACHS], CBOU BO3PAKECHHUS;

NPEJCTABIATh PE3YJIbTAThl PEIICHUs 3aauH, SIKCIIEPUMEHTA, UCCIIEAOBAaHMs, IIPOEKTa, CAMOCTOATEIbHO BHIOUPATh (POpPMAT BBICTYIIICHHS C
y4€TOM 3a/1au Ipe3eHTAlMU U OCOOEHHOCTEN ayIuTOpUH.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE JAeiicTBUS

Camoopranusaunusi:

COCTaBJIATh IUIAH, AJITOPUTM pEIIeHHUs 3aJadyH, BHIOMpATh CIOCOO pelIeHUus C Y4ETOM HMMEIOIUXCS PECypCcOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH C Y4ETOM HOBOM MH(QOpPMAIIH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJIJIEKT:

BJIaAC€Th HaBbIKaMU I03HABaTEIbHOU pe(bJICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[GﬁCTBHfI W MBICJIIMTCJIBHBIX IMMPOLECCOB, UX PC3YJILTATOB,
BJIQJICTh CITOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M pe3ysIbTaTa PEeIIeHUs] MaTeMaTHISCKOH 3a/1a4u;

MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU PEIICHUU 33/a4d, BHOCUTH KOPPEKTHBBI B JI€ATEIHLHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAWIEHHBIX OLMTNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBHUE PE3y/bTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI JOCTUKESHHS WU HETOCTHKEHUS PEe3yIbTaTOB AESATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W MHAWBUIYalTbHOW pabOTHI MpH pEIIeHWH Y4eOHBIX 3aJady, IPUHUMATh LEb
COBMECTHOH JESATEIHLHOCTH, MNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM padoThl, pacnpeaensaTh BUABI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yabTat paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX opMax padoThl (00CykIeHus:, 0OMEH MHEHUM, «MO3TOBBIC IITYPMbI» U HHBIE), BHIIIOIHATH CBOIO YaCTh PaOOThI
U KOOPAHWHHUPOBATH CBOU I[GﬁCTBHH C APYIMMH YJICHAMH KOMAH/bI, OLCHMUBATH KAaUCCTBO CBOCTO BKJIaJla B O6IHI/II>'I IMPOAYKT IO KPUTCPHAM,
c(OpMYyIHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0ydarommiicss HAyYUTCS

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPHH NIPU PEUICHNH 33/1a4 U POBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;
MIPUMEHSITh aKCHOMBI CTEPEOMETPHH U CIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;

KJ1acCu(UUIUPOBAaTh B3aMMHOE PACIONOKEHHE NPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOZHO OMEpUPOBATH MOHATHUSMHU, CBA3AHHBIMHU C YIjaMH B MPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXAY NPIMON U
IUIOCKOCTBIO;

CBOOOZHO OMEpUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJTHO PacIiO3HABaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUa, IPSIMOYTOJIbHBIN MapauieNenume]], Ky0);
KJaccu(UIUPOBAaTh MHOTOTPAHHHUKH, BEIOMpAas OCHOBAaHUS JJIs KIacCUPUKALINN;

CcBOOOJHO OMEpPUPOBATH MOHATUSMHU, CBA3aHHBIMH C CEYEHUEM MHOTOI'PaHHUKOB IIOCKOCTbIO;

BBITIOJTHATH MapajieNIbHOe, IEHTPAIBHOE U OPTOTOHAIBHOE MPOSKTHPOBaHNE (PUTYp HA IIIOCKOCTb, BBIIOIHATH U300pakeHus! GUryp Ha
IJIOCKOCTH;

CTPOWUTH CEUYECHHS MHOTOTPAaHHHMKOB Pa3IMYHBIMH METOJAMH, BBIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, TIMPAMHIA), TEOMETPHUYECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

CBOOOZHO OMEPUPOBATHh MOHITHSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPHH, LEHTP, OCh U TUIOCKOCTb
CUMMETpPUHU (PUTYPBL;

CBOOOJIHO ONEPHPOBATH MOHATHIMM, COOTBETCTBYIOIIIMMHU BEKTOPaM U KOOPJIMHATAM B IIPOCTPAHCTBE;

BBITIOJHATH IEUCTBUS HaJl BEKTOPaMU;

pemaTh 3aJadd Ha JI0Ka3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOUICHWH M HAaXOXKIACHHWE T'€OMETPUYECKUX BEJIIMYHMH, MPUMEHSS HW3BECTHBIC
METO/IbI IPU PelIeHNH MaTeMaTHUYEeCKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHSATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAITMOHHBIE CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX
3a/ay;

M3BIIEKATh, MMPEOOPA30BBIBATH M MHTEPIIPETUPOBATH HH(POPMAITUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PHUTYpax, MpencTaBIeHHYIO
Ha YepTekax U pUCYHKAX;



MIPUMEHSTh MOJTYYCHHbIE 3HAHUS HA MPAKTHKE: CPAaBHUBATH W aHAIM3UPOBAThH peajibHbIC CUTYaIHH, IPUMEHITh U3yUCHHBIC TIOHATHUS B
MIPOIIECCe MOMCKA PEIICHUS MaTEeMaTHICCKH C(HOPMYITUPOBAHHON MTPOOIIEMBI, MOJICTUPOBATH PEeaTbHBIC CHUTYAIlMH HA SI3BIKE TCOMETPHH,
HCCIeI0BaTh MOCTPOEHHBIE MOJICNIU C UCIIOJIB30BAaHUEM T€OMETPUUECKUX TOHATUH U TeOpeM, ammnapaTa aareOpsbl, pelaTh IpakTHIECKHue
3a/1auu, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BEJIUYUH;

HMMETh MpeCTaBIeHNUs 00 OCHOBHBIX dTarax pa3BUTHs F'€OMETPUH KaK COCTABHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K xonny 11 knacca oOyvaroniuiicst Hay4uTcs:

CBOOOJHO OIEPHPOBATh MOHATUSIMH, CBA3aHHBIMH C LWIMHAPHYCCKOW, KOHHMYECKOW U C(EepHUuecKoil MOBEPXHOCTSIMHU, OOBICHATH
CHOCOOBI OTYYEHUS;

OIIEPHPOBATH MOHATHUSIMH, CBI3aHHBIMH C TEJIAMU BPALICHUS: IWIMHIPOM, KOHYCOM, chepoil H Iapom;

pacro3HaBaTh Telia BpameHus (ITHHIP, KOHYC, cepa U map) U 00bICHITh CIIOCOOBI TIOTYYSHHS TEJ BPAILCHNUS;

KJIacCU(HUIMPOBATH B3aHMHOE PACIIONIOKEHUE cHephl U IIIOCKOCTH;

BBIYUCIISITH BEIMYMHBI DJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpalleHHs, 00BEMBI U IUIOIIAMU TTOBEPXHOCTEH MHOTOIPAHHHKOB M TEIl
BpAIICHUS, TEOMETPUUYECKUX TEJl C TPUMEHEHHEM (OPMYIT;

CBOOOTHO ONEPUPOBATH MOHATHSMH, CBSI3aHHBIMU C KOMOMHAIMSAMH TEJ BPALICHUS U MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIICAHHBIN B
cepy u omucaHHbII 0KOJI0 cdepbl, chepa, BIUCaHHAss B MHOTOTPaHHHK WIIM TEJIO BPALICHUS;

BBIYUCIISITH COOTHOLICHHSI MEXKY IUIONIA/SIMU TIOBEPXHOCTEH 1 00bEMaMK MOTO00HBIX TEIT;

n300pakaTh M3ydaemble (DUTYpHI, BBITOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHU3Y, CTPOUTh CEUCHHSI TEJI BPAILCHUS;

W3BJIEKaTh, HHTEPIPETUPOBATH U NMPe0oOpa30BhIBATh HH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (DUTYpaX, MPEICTaBICHHYIO
Ha YepTEeKaxX U PUCYHKAX;

CBOOOIHO OMEPHUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATE OIICpallviu HAl BEKTOpAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKApTOBOIl CHCTEME KOOP/IMHAT;

peiaTb reOMCTPUYCCKUC 3aJa4d Ha BBIYHMCIICHHUC YIJIOB MCXKAY HNPAMBIMU U IINIOCKOCTAMM, BBIYHUCICHHUC paCCTOHHI/If/’I OT TOYKH OO0
IUIOCKOCTH, B [IEJIOM, Ha TIPUMEHEHHE BEKTOPHO-KOOPIHHATHOTO METO/IA ITPU PELICHHH;

CBOOOJTHO OIIEPUPOBATH HOHITUSIMH, CBSI3aHHBIMU C JIBUKCHHEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBHIKCHH;

BBINOJIHATh M300paKEHUsT MHOTOTPAHHUKOB M TeJl BPALCHMS IPH MapajuleIbHOM IEPEHOCE, LEHTPAIbHOW CHUMMETPHUH, 3€pKaTbHOM
CHMMETPHH, IIPH TIOBOPOTE BOKPYT IPSIMOIA, IpeoOpa3oBaHus IO100Hs;



CTPOUTH CEYEHHs] MHOTOTPAHHUKOB M TE€J BpAIICHHS: CEUCHMS UWIMHJIpa (MapajuleIbHO U MEPIEeHIUKYISIPHO OCH), CEYeHHs] KOHyca
(mapasnienabHble OCHOBAHUIO U MPOXOASIINE YEPE3 BEPINHY), CEUECHHUS 11apa;

WCIIONb30BaTh METOJbl NOCTPOEHUS CEYEHUI: METOJ CJEIOB, METOJ BHYTPEHHErO IPOEKTHUPOBAHMS, METOJ IEpeHOca CEeKYyIIEH
IIJIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKACHUS;

MPUMEHSITh TeOMETpUUECKHe (PaKThl JUId PEIICHUS CTEPEOMETPUYECKUX 3a/ay, MpEeArojaraloluX HECKOJIbKO IIaroB PELIeHHs, €CIU
yCJIOBHSI IPUMEHEHHUS 3aJJaHbl B IBHOM U HESIBHOH (opme;

pemaTh 3aJ1ayy Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKNX OTHOIIEHUN M HAX0XK/IEHUE T€OMETPUUECKUX BEIINYNH;

MIPUMEHSTH IPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1ay;
MIPUMEHSTH NOJyUYEHHBIE 3HAaHUS Ha MIPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLEHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3yUCHHbIE
MIOHSTHSI, TEOPEMBI, CBOWCTBA B MPOIIECCE MOMCKA PEIIEHUs] MaTeMaTU4eCKu chopMyIMpOBaHHON MPOOIEMBbl, MOJEINPOBATh PeaIbHbIE
CUTYallMH Ha SA3bIKE T€OMETPUH, UCCIIEJ0BATH IIOCTPOEHHBIE MOJEIIN C UCIIOJIB30BAHUEM I€OMETPUUECKUX MOHATHI U TEOPEM, ammnapara
anreOpbl, pemaTh MPaKTHYECKUE 3a/1a41, CBSI3aHHbIE C HAXOXKICHUEM F€OMETPUIECKUX BEITHYHH;

HMMETh MpeCTaBIeHNUs 00 OCHOBHBIX ATamax pa3BUTHs T€OMETPUU KaK COCTABHON 4acTu GyHIAaMEHTa Pa3BUTHUS TEXHOIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPAaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabusbie
padoTsI

IIpakTH4eckne
padoTsI

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcsbl

OcHoBHBIE TpaBUiIa H300paKEHUS HA
PHUCYHKE TIOCKOCTH, MapaljIeNbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[ToHsiTHSI cTEepeOMETpHH: TOUKA, IIpsiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia U300paKEeHHSI HA PUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX TPSMBIX
(0Tpe3KoB), CepeIMHbBI OTPE3Ka

IoHsTHA: NEepecekaromuecs MI0CKOCTH,
HepeceKaroIIuecs npsimMast v INIOCKOCTB;
HOJIYIPOCTPAHCTBO

[MoHsTHS: IepeceKaroIuecs MIOCKOCTH,
HIepECEKAIOIINECS MPSIMasi U TNIOCKOCTb;
HIOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300paskeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYLIECTBYIOIUX 0ObEKTOB

MHororpaHHHUKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE




CJICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBBIE
cinencteus u3 HuX. CrocoOsl 3a1aHus
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuasl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHust MoJIy4yeHHbIX
I10cKocTel. PackpammmBanue NOCTPOEHHBIX
CEYCHUH PAa3HBIMU LIBETaMU

11

N300pakeHne ceueHnit mupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepes ux peopa.
H3o0pakeHune nepecedeHust moaydeHHbIX
I10ckocTel. PackpammBaHue MOCTPOESHHBIX
CEYCHUH PAa3HBIMU LIBETaMU

12

N300pakeHune ceueHnit mupaMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepes ux peopa.
M3o0paxkeHue nepecedeHust moaydeHHbIX
I10cKkocTel. PackpaimBanue NOCTPOEHHBIX
CeUeHUl pa3HbIMU IIBETAMHU

13

N300paskeHne ceUeHn MUpaMuIbl, Ky0a u
IPU3MBI, KOTOPBIE IPOXOAT uepe3 ux péopa.
M3o0paxkeHue nepecedeHust moayueHHbIX
10ckocTel. PackpaiyBanue OCTPOSHHBIX
CeYeHUil pa3HbIMU IIBETAMHU

14

Merton cienoB 1Sl TOCTPOCHUST CEUCHUIT




15

MerTon cie10B 115l MOCTPOSHUS CEUCHUH.
CBolicTBa nIepecevYeHH NPSIMBIX U
IIOCKOCTEH

16

Mertopn ciieoB AJi TOCTPOECHUS CEUECHU.
CBoiicTBa niepecevyeHHl NpsMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEpPTEXKEHN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEpPTEXKEHN U 3aMHCh 1Iar0B
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamMue, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YE€pPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuse, Kyoe mo
TpéM Toukam Ha péOpax. Co3ganue
BBIHOCHBIX ‘ICpTC)KGﬁ U 3aII1MCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
IPONOPLUOHATIBHBIX O0Tpe3kax. [logobue
TPEYroJIbHUKOB

22

IloBropenue mianumerpun: Teopema
Menenas. PacueTsl B cedeHHUSIX Ha
BBIHOCHBIX UepTexax. Mctopus pazBuTus
IJITAHUMETPUU U CTEPEOMETPUH




23

KoHnTtposnbHas padoTa "AKCHOMBI
crepeometpun. Ceuenus"

24

B3anMHOe pacnoyioxKeHUe IpsIMBIX B
npocTtpancTBe. CKpenBaouIecs npsiMele.
[Ipr3Haku CKpeluBaroIuXCcsl MPSIMbIX.
[TapannenbHble IpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM NapaJlIeIbHON
JIAHHOM TIPSIMOM, IPOXOAALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH HA JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapaJUICIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTb TpeX NpsiMbIX. Teopema o
TPEX MapajuleabHbIX IpsAMBIX. Teopema o
CKPELUBAIOIIUXCS IPSIMbIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MapaUIETLHOTO POCKTUPOBAHUS.
N3ob6paxkenune pazHbix puryp B
napauIeIbHON TPOSKIIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron MCKOY
IPSIMBIMU

29

3amauM Ha J0Ka3aTeIbLCTBO U HCCIEI0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[lonsTHA: MapauIeIbHOCTD IPSIMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaAJUIEIBHOCTH IIPSIMOU U TUIOCKOCTH.
CaoiicTBa napauieaTbHOCTH IPSIMON U




IIJIOCKOCTHU

31

['eomeTpuueckue 3agaun Ha BHIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajieIbHOCTBIO MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoeHne ceueHns1, MPOXOASAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuICIbHOTO APYroi npsamoi. Pacuér
OTHOLLIEHUN

33

[TapannenpHas npoeKuus, IPUMEHEHHUE JIIs
MOCTPOEHHUS CEYEHUH KyOa U
napauienenunena. CponcTa
napaJiesienunesa U mpu3Mbl

34

[MapannensHbie muockoctu. [Ipuznaku
napajuIeIbHOCTH JBYX IJIOCKOCTEN

35

TeopeMa 0 napasmiebHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH, MIPOXOISIICH
yepe3 TOUKy, He MPUHAANEKAIYIO TaHHOM
IUIOCKOCTH U CJIE/ICTBUSA U3 HEE

36

CBolicTBa napasuieabHbIX IIIOCKOCTEN: O
NnapajiyiCJIbHOCTH NPAMBIX MEPCCCUCHUSA TTPU
NIEPECEUEHUH IBYX NTapaJUIEIbHBIX
MJIOCKOCTEN TpeTher

37

CBoiicTBa MapayIeIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax NapaJuICIbHBIX IMPAMBIX,
3aKII0OYEHHBIX MCXKAY MapalyiICJIbHbIMA
IJIOCKOCTSIMU; O MIEPECEUEHUN MIPSIMOI C
JBYMsI MTapajuieIbHbIMU MIOCKOCTSIMU




[ToBTOopenue: Teopema Iludaropa Ha

38
IUIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPSIMOYTOJIBLHOIO
napajuiesenunena

41 Brruncnenue 1IMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieIeuIe e
[TeprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTH.

42 [Ipu3Hak neprneHIuKyIIPHOCTH MPSIMOU U
IUIOCKOCTH
[lepneHqUKyIAPHOCTD MPSAMOM U INIOCKOCTH.

43 [Tpr3Hak neprneHauKyIIPHOCTH NPSIMOH U
IUIOCKOCTH
TeopeMa 0 CylIeCTBOBaHUH U

44 €IMHCTBEHHOCTH NPSIMOM, TPOXOASAILEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIECHIUKYIIIPHON K IIIOCKOCTH

45 [InockocT U epneHAUKYISIpHbIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

46 [InockocTy U NEepHEeHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKAX

47 [lepnienaukynsp u HakiIoHHAs. [TocTpoenue
NEePIEeHIUKYIIsApa U3 TOYKU Ha MPSAMYIO

48 [lepnennukymnsap u HakinoHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSAMYIO

49 Teopema o Tpéx neprneHaAuKysapax (mpsmas

u oOparTHas)




Teopema o Tpéx neprneHAuKyIsIpax (mpsmas

>0 u o0paTHas)

ol VYroa Mexy CKpelMBaoIUMUCS TPSIMBIMU

59 [onck nepneHAnKYIAPHBIX MPSIMBIX C
HOMOIIBIO TIEPIEHIUKYIISPHBIX TIOCKOCTEH

53 OproroHanabHOE MPOSKTUPOBAHHE
IocTpoenue ceuenuit kyda, IpU3MBI,

54 NPaBUIBHOM MUPAMUABI C TOMOILBIO
OPTOrOHAJIBHOW MPOEKINH
[loctpoenue ceuenuii kyda, MpU3MBL,

55 MpaBUILHOM MUPAMUJIBI C TOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [ImockocTn cummeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHANKyIIpHOCTH MPSIMON U
IUIOCKOCTH KaK CJI€ICTBUE CHMMETPUU

58 [IpaBriibHBIE MHOTOTpaHHUKU. Pacyér
PACCTOSIHUIA OT TOYKH JI0 MJIOCKOCTU

59 IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSIHUN OT TOUKH JI0 TUIOCKOCTH
Crioco0Ob! OIyCTUTh NEPIEHANKYIIAPHI:

60 CUMMETpPHUS, CABUT TOYKHU IO MapaiIeTbHON
IPsIMO

61 CuBur no HenapasuleaIbHON IPSIMOH,
U3MEHEHHE PACCTOSHUM

62 KonTponbhas pabora "B3aumHoe

pacmoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B




npocTpaHcTBe"

63

[ToBTOpEHME: Yyros MeXay NpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCIIMBAOIINMUCS ITPAMBIMHA B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/Ie MCETOJbI BBIYUCIICHUSA YTJIa
MCXKAY MPAMBIMHA B MHOT'OI'PaHHHUKAX

66

JIByrpanHsblil yroi. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yIJjia

67

68

[lepnienaukynsipublie miockoctu. CBOMCTBA
B3aMMHO NEPIIEHIUKYISPHBIX IJIOCKOCTEN

[Ipu3Hak nepneHauKyIIPHOCTH INIOCKOCTEH;
TeopeMa O MPSIMOM NIEPECEUCHHUs IBYX
IUIOCKOCTEH NEPIEHAUKYISIPHBIX TPEThEN
IUIOCKOCTH

69

[IpstmoyronbHbIN Napauienenunen; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYT OJILHOTO
napajuiesenumnena

70

Teopema o AuaroHa M MPSIMOYTOIBHOTO
napajuieJienuIe;sia u CIeCTBUE U3 Heé

71

CrepeoMeTpuiecKre 1 MPUKIIATHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIOCKOCTH

72

[ToBTOpEeHME: CKpenIBatonIrecs npsMeble,
napajuieJbHbIe TNIOCKOCTH B CTaHAAPTHBIX




MHOT'OI'paHHHUKax

[Tapa napannenbHbIX IOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSHUE

73 MEXY CKPELMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLMAX

74 PaccTosiHME OT TOYKM 10 TUIOCKOCTH,
paccTosiHuE OT MPSMOM 10 INIOCKOCTH
Boluncnenue paccTosHUN MEXKIY

75 CKPEIIMBAIOIIUMHUCA MPSMBIMU C IOMOIIBIO
NEPIECHIUKYIIIPHON INIOCKOCTH
TpéxrpaHHslil yroyi, HEpaBeHCTBA IS

76 TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIst
TPEXTPAHHOIO yria

77 OneMeHTHI chepruecKoil FeOMETPUH:
reoJIe3UYECKUE JINHUU Ha 3eMile

78 Kontpomnbnas padota "Yrisl 1 paccTosiHUS"

79 CucremaTu3zaius 3HaHUN "MHOTOTpaHHUK U
€ro 3JIeMeHTH!"

80 [Inpamupaa. Bunsl nupamua. [lpaBunsHas
nupaMua

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS PU3MBI.
[TpaBmiibHas npu3zMa

82 [IpsimMolt napainenenunes, NpsMOyroJIbHbIA
napaiesnenunes1, Kyo

83 Beimyxkibsie MHOrorpanauku. Teopema
Ditnepa

84 Beinykiieie MHOrorpanauku. Teopema




Oitnepa. [IpaBuibHbIE U OTYNPaBUIIbHBIE
MHOTOTPaHHUKH
85 KonTtponsnas padota "MHOrorpaHHUKHN" 1
86 [onsiTve BeKTOpa Ha TIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 PazHOCTB BEKTOPOB 1
89 [IpaBumo mapasienenurea 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxenue Bexropa o 6a31z1c3: TPEX 1
BEKTOPOB, HE JIS)KAIIUX B OAHON TUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1
93 Berurcnenue yriia Mexy BEeKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMU 1
96 [pocreiimme 3a1auu ¢ BEKTOpaMHu 1
97 [pocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O060011eHne 1 cucTeMaTr3alus 3HaHUN 1
99 O000111eHrEe U cUCTEMAaTU3aIMs 3HAHUN 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosast KOHTpoOJbHAs paboTa 1
102 O000111eHrE U cUCTEMAaTU3aLMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
nu@ppoBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue TeMbl "KooparHATHI BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPAHCTBE"
5 [loBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MeX/1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHME TeMBI "YpaBHEHHE MIPSIMOH, 1
MPOXOASIIEH uepe3 1Be TOUKHU"
5 VYpaBHEHUE III0CKOCTH, HOPMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeaeHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMUPOBAHHE
9 JIuHeitHbIe HepaBEeHCTBA, IMHEITHOE 1
IpOrpaMMHUpPOBaHUE
10 AHaTUTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanuTHYECKHE METO/BI pacuéra yria 1
MEXKIY IJIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopMyna pacCTOSHHAS OT TOYKH 10 1




IIJIOCKOCTHU B KOOpJIMHATAX

HaxoxeHne paccTossHUN OT TOYKH 10

13
TUTOCKOCTH B KyOe

1 HaxoxneHue paccTosiHUl OT TOYKHU J0
TUIOCKOCTH B MPABUJILHON TUPAMUIE

15 KonTponbHas pabora "Ananutnyeckas
reometpus"

16 CeudeHrsi MHOTOTPAaHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO]T CJIE/IOB
CedeHrsi MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 MJIOCKOCTH, TIEPECEUEHUs MPSMBIX U
MIJIOCKOCTE M

19 [TapannensHbIe MPSMBIE U TIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [lapannensHble psSMbIE U TIOCKOCTH:
pacuéT OTHOUIECHUM

21 [TapannenpHble MPsIMbIE U TUIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU
[lepneHANKYISIpHBIE TIPSIMBIE U IJTIOCKOCTH:

29 CTaH/JapTHBIC TapbI MEPIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [TepnenaukynsipHbie MPSMBIE U TNIOCKOCTH
TeopeMa O TpeX MepPHEeHIUKYIIpax

24 [leprieHquKyJIpHBIE MIPSIMbIE U TNIOCKOCTHU:
BBIYHCIICHUSI IJTHH B MHOTOTPaHHUKAX

25 [loBTOpEHME: TITOIIA I MHOTOYTOJILHUKOB,




dbopMyIBl 1S TUIOMANEH, COOOpaKEHHS
mogoous

26

[ToBTOpEHME: IJIOMIAAH MHOTOYTOJILHUKOB,
dbopMyIBI TS TIOMIAACH, COOOpaXKeHUS
nmonoous

27

HOBTOpeHI/IeI miomaan MHOT'OYIrOJIbHUKOB,
dbopMyIBI 1 TUTOLIAEH, COOOpaKeHUS
oxo0us

28

IInomanu ceyeHnii MHOrOrpaHHUKOB:
IJTOIIAAN TOBEPXHOCTEMN, pa3pe3anus Ha
4acTH, COOOpakeHUsI MOA00us

29

30

[Imomaay ceyeHnii MHOTOTPaHHHUKOB:
IJIOIA M TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0
KontponbHas pabota "[loBropenue:
MHOTOIpaHHUKH, CEYCHUS
MHOTOTpaHHHUKOB"

31

O06BEM Tema. O0BEM IPAMOYTOIBLHOTO
napauiesienumnea

32

3agaun 00 yaABOCHUH Kyba, 0 KBajipaType
Ky0a; O TPUCEKIIUH yria

33

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
00bEMOM MPSMOYTOJIBHOTO
napauiesenumnea

34

HpI/IKJIaI[HLIG 3aaa4u, CBA3aHHBIC C
BBIYHCJICHHEM 00bEMaA MpAMOYT'OJIBHOTO
nmapauICaCImIcaa

35

O06BbEM MPSAMOI TPU3MBI




CTCpGOMeTpI/ILICCKI/IC 3aJa4u, CBA3aHHBIC C

36 BBIYMCIICHHEM 00bEMOB TIPSIMOH TIPU3MBI

37 [Tpuxagueie 3a1a49u, CBI3aHHBIE C 00BEMOM
IIPSIMOY TIPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaeiéHHoro uarerpaga. OosEmM
HAKJIOHHOM MPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO

39 omnpenenaéHHoro uaTerpaina. Oobém
MUPAMU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB UPaMHJL C OOLITUM YIIJIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00bEMOB MUPaAMHUJT C OOIIIUM YTIIOM

42 CrepeoMeTpuieCcKUe 3a/1auu, CBA3aHHBIC C
00BbEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBI3aHHBIC C
00BEMaMu TUpPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0BbEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI

46 [Ipumenenne 06bEMOB. Beruncienne
PacCTOSIHUSA 0 TUIOCKOCTH

47 KoHnTtponbHas padota "O0bEM
MHOTOTpaHHUKaA"

48 [{wmHIpHYeCKast MOBEPXHOCTD,




00pasyromue MUIHHIPUICCKON
MMOBEPXHOCTH

Humuaap. [IpsaMon KpyroBou HUIMHAP.

49 [Tnomiaae NOBEPXHOCTH MUIUHAPA

50 Konuueckas noBepXxHOCTh, 00pazyroliue
KOHMYECKOU IoBepXHOCTU. KOHYC

51 CeueHune KOHYyca IIOCKOCTHIO,
napaieIbHOM MI0CKOCTH OCHOBAHUS

52 Yceuénnsiii konyc. M300pakeHre KOHYCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTpuiecKre 3a/1a4u Ha

55 JIOKA3aTeIbCTBO U BBIYUCIICHUE,
MOCTPOCHHUEM CEUCHUI IIUIMHIPA, KOHYyCa
CrepeomeTpHrueckue 3a/1auu Ha

56 JI0KA3aTeIbCTBO M BBEIYMCIIEHHUE,
MOCTPOCHHUEM CEYCHUI IIMIMHPA, KOHYCa

57 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
WIHHIPOM

58 [TpuxmamHbie 3a/1a49M, CBSI3aHHBIC C
[WIHHIPOM

59 Cdepa u map
[lepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdeps! muiockoctsio. Bua n

n300pakeHue mapa




61

[epeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cheps! mimockocTsio. Bua u
n300pakeHue mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpuiecKue 3a/1auu Ha
JTIOKA3aTeIbCTBO U BHIYMCIICHUE, CBSI3aHHBIC
co c(epoil u mapom, MOCTPOCHUEM UX
CEUCHMH TUIOCKOCTHIO

65

66

CrepeoMeTpuiecKre 3a/1auu Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC
co cepoil u mapom, MOCTPOCHUEM UX
CEYCHUH MIOCKOCTHIO

[Tpuknagaeie 3a1a9u, CBSI3aHHBIE CO chepoit
U IIapoM

67

[ToBTOpEHHE: OKPY)KHOCTh Ha IJIOCKOCTH,
BBIUMCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
mogoous

68

Paznuunsie KOMGI/IHaIII/IPl TCJI BpallICHUA U
MHOT'OTpaHHUKOB

69

3agauu o TeMe "Tena u MOBEpXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KoHnTtponbHas padoTa "Tena 1 mOBEepXHOCTH
BpaieHus"

72

O6bEM unuHapa. Teopema 06 00BEME




MpsAMOIro nuJMHApa

73

Breruncienne 00bEMOB TEI ¢ TOMOIIBIO
onpeaenénHoro uarerpana. O0sEM KoHyCa

74

[Tnomaan 60KOBOM U MOJIHOM MOBEPXHOCTH
KOHyCa

75

CrepeoMeTpHUECKHE 3a/1a4M, CBA3aHHBIE C
BBIUMCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

76

[Tpuxnagueie 3anaun no reme "OOBEMBI U
IJIOIIAAM TOBEpXHOCTEN Temn"

77

78

O06béM mapa u mapoBoro cekropa. Teopema
00 00séMme mapa. [Tnomans cheps.
CrepeomMeTpHUECKHUE 3a/1a41, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB MIapa, MapOBOTO
CerMEHTa U IIapOBOTO CEKTOPa

[Mpuknagueie 3agaun o Teme "OO0BbEMBI
Ten", CB3aHHBIE C 00BEMOM I1apa U
wiomaapio cepbl. COOTHOIICHUS MEKIY
MJIOMIAJISIMH TIOBEPXHOCTEH 1 00bEMaMu
IMOOOOHBIX TEI

79

[TonoOHBIE TeNla B MPOCTPAHCTBE.
H3menenune o0bEMa mpu mo00uu.
CrepeoMeTpHUeCKHe 3a/1a4H, CBA3aHHBIE C
BBIUMCJIEHHEM 00BEMOB Tell U TUIOIAAeH
MMOBEPXHOCTEN

80

KonTponbras padora "[Inomamm
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX TN

81

JBwkenust npoctpancTBa. OTOOpakeHusI.
JBwxenus u paBeHCTBO puryp. O6mme




CBOMCTBA IBUKCHUHU

82

Buapl nBukeHuUii: napaielbHbIN NEPEHOC,
LEHTpAJIbHAsl CHMMETPUS, 3€PKaJIbHAS
CHUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

83

[IpeoGpazoBanwms nomoowus. [Ipsmas u chepa
Ditnepa

84

FeOMeTpI/I‘IGCKI/Ie 3ala4i Ha ITPUMCHCHUC
JABHXXCHUA

85

KoHnTtponbHas padota "BekTopbl B
npocTtpaHcTse"

86

87

Ob6o6maromee nosroperne 11 monsTuit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMaruszanus 3HaHuil: "[lapaniensHOCTh
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

O6o6mmaromiee nosropeHue 11 nonstuii u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucTeMaTH3alus 3HaHuil: "BekTopsl B
npocTtpaHcTae"

88

O6o6maromiee nmosropeHue 11 nonstuii u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucTemaTHu3anys 3HaHuil: "BekTopsl B
npocTpaHcTse"

89

O6o6matomiee mopropeHue 11 noHsTuii u
MeToa0B Kypca reometpun 10-11 kaccos,
cucreMaTn3anus 3HaHui: "O0beM
MHOrOrpaHHHuKa"

90

O6o06matomniee moBTopeHue 11 noHATHI 1
MeToA0B Kypca reometpun 10—11 xnaccos,




cucremarusanus 3Hauuii;: "O0beM
MHOTOIpaHHHUKa"

Ob6o6maromee noroperne 11 mousTuii u
MeTo10B Kypca reometpun 1011 xmaccos,
cucreMmartusanys 3gaguid: "Ilnomann
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TE"

91

O6o6mmaromiee nosropeHue 11 nonstuii u
92 MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuit: "[lnomanu

MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

93 HToroBast KOHTpOJBHAs paboTa

94 Hrorosas koHTpOJbHAS paboTa

IToBTOpEHME, 0000IIEHNE 1

95
CHUCTEMaTHU3al A 3HAHUHN

Hcropust pa3BUTHSI CTEPEOMETPHU KaK
96 HayK{ ¥ €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Uil

HcTtopus pa3BUTUS CTEPEOMETPUN KaK
97 HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX Y KOMITBIOTEPHBIX TEXHOJIOT U

HcTtopus pa3BUTHUsI CTEPEOMETPUU KaK
98 HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

Hcropust pa3BUTHSI CTEPEOMETPUH KaK
99 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT M

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

100 .
HaYKH U €€ pOJIb B pa3BUTHUU COBPEMEHHBIX




HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK

101 HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHUI
Hcropus pa3BUTHS CTEPEOMETPHU KaK
102 HAyKH ¥ €€ POJIb B Pa3BUTHU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







